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F. UCS Contention 10
Exceptions 46-56
PID 723-746
UCS Proposed Findings 241-313

Summary

UCS Contention 10 is as follows:

The design of the safety systems at TMI is such that the
operator can prevent the completion of a safety function which is
initiated automatically; to wit: the operator can (er.d did) shut off
the emergency core cooling system prematurely. This violates Section
4.16 of IEEE 279 as incorporated in 10 CFR 50 55a(h) which states:

The protection system shall be so designed that, once
initiated, a protection system action shall go to
completion.

The design must be modified so that no operator action can prevent the
completion of a safety function once initiated.

The Contention was limited by the Board to core cooling and containment

icolation systems and further narrowed by UCS in two ways. First, it was

limited to automatically initiated safety functions, i.e., manually initiated

safety functions were not addressed. Second, the phrase, "no operator action,"

was limited to operator actions involving the equipment normally used by the

operator to teminate the safety function. (Tr. 6544, Pollard)

As the Board found, premature operator intervention in the operation of the

high pressure injection system was the cause of core damage at TMI-2. (PID 745)

UCS's testimony was generally to the effect that the accident graphically

demonstrated the unacceptable consequences of permitting the operator to

interfere with the functioning of safety systems and that a clear lesson of the

accident is that the plant design should be modified so as to preclude such

intervention until the conditions specified in the plant's design basis for

termination of safety systems has been achieved. (Pollard, ff. Tr. 641, at 10-1

to 10-4, 10-16 to 10-19) This could be accomplished by relatively minor

modifications to the plant circuitry. (Tr. 6431-6432, Pollard)
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This result can be reached either: 1) by interpreting the language of CDC
-

20 of 10 CFR Part 50, Appendix A, and IEEE Std. 279-1968 in the light of the

TMI-2 accident and later standards development work in connection with IEEE Std.

603 (UCS PF 246-252, 286-310); or 2) by concluding, also in the light of the

TMI-2 accident and after weighing the safety advantages of such a system against

the alleged disadvantages, that a significant increase in safety would result

from adopting the approach advocated by UCS. (UCS PF 253-285)

j While the Board spent a good deal of time on the question of the

j interpretation of IEEE Std. 279, an issue which it resolved against UCS (PID

723-739), it virtually ignored all of the UCS evidence, cross-examination and

proposed findings on the latter question, that is, whether a substantial

improvement in safety would result from preventing premature operator

termination of safety systems. Instead, it relied totally on Licensee's

i
'

assertions that such a design would be impractical, complicated and detract from

sa fe ty (PID 741-744) without devoting so much as a word to addressing the

questions raised during the extensive cross-examination of the Licensee's

witness or to the points made in UCS's direct rebuttal of his assertions.

Indeed, a reader of this decision would have no hint of the vigorous dispute

centering on this question. In fact, an interlock system to prevent premature

operator intervention would not be overly complex (Tr. 6431-6432, Pollard) and

would in no way restrict the operator's scope of action af ter completion of the

safe ty function. (UCS PF 274) Moreover, under questioning not one witness in'

j

this proceeding was able to postulate even one concrete example of a situation"

where any conceivable hazard to the public could result from the design
;

suggested by UCS. (UCS PF 272-275) Failing this, Licensee and Staff fell back

on the notion that, for unforeseen accidents, the proposed design might preclude
t

{ appropriate operator action. (UCS PF 275; Tr. 6299-6300, Clark; Tr. 6646,

Sullivan) This assertion, also, was shown to have little merit. It requiresi.

!

!
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positing a situation where fi rs t , an unforseen event beyond the design basis

occurs (an event now again claimed by NRC to be " incredible"); second,

permitting the safety systems to operate until the safety function is completed

(i.e. following post-TMI plant emergency procedures) would be the wrong

response; and third, that the operator in the midst of this (by definition)

" unforeseen" event, will be able to divine and take the appropriate action of

terminating the safety system. The product of the probabilities of each of

these necessary elements is so small that the " advantages" of a design allowing

premature operator interference with safety system operation are far outweighed

by the disadvantage of allowing improper operator action during a design basis

accident. (Tr. 6423-6, 6563-4; Pollard; UCS PF 276-285)

Exceptions:

46. The Board erred in finding that "It]here is no basis to apply the
IEEE Std 279 to the completion of a subsequent safety function." (PID~

729)
'

,

47. The Board erred in disregarding and failing to confront evidence
showing that the purpose of IEEE Std. 279 is nullified if one accepts
the interpretation of the Staff and Licensee.

48. The Board erred in disregarding evidence that the requirements or
principles of IEEE Std. 279 have been applied in the past to equipment

i in safety systems that is not part of the protection system.

! 54. The Board erred in misinterpreting IEEE Std. 603, particularly
Sections 4 4 and 3 10. (PID 737-738)

'

i

i

{ The Board found that "It]here is no basis to apply the IEEE Std 279 to the

completion of a subsequent safety function." (PID 729) UCS conceded that a

literal reading of IEEE 279 extends its scope only from the sensors to the

actuation device input terminals. (UCS PF 287) The literal language of the

standard could be met by a design which permits the operator to terminate an
|

| automatically initiated safety system as soon as an actuation signal has been

L
transmitted to the input terminals and before the safety system has even begun

to operate. .

_. ._ - - - - - _ _ _ _ _ _ __ ._ __
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However, UCS testified that such an interpretation of the standard ignores

the purpose of the standard and would permit trivial differences unrelated to

the safety of the design to determine the acceptability or unacceptability of

'

safety system designs. (Pollard, ff. Tr. 6410, at 10-4 to 10-6)

The example given by UCS compared a design where the operator can interrupt

the initiation signal into the actuation device input terminals and a design

where the operator can interrupt the initiation signal on the other side of the

actuation device input terminals. According to the staff's view of the

standard , the former design would violate IEEE Std 279 and the latter would not,

but in either case the safety function would not go to completion. (Pollard, ff.
.

Tr. 6410, at 10-5 to 10-6) It is thus apparent that the narrow interpretation

of the requirement renders it nearly valueless to assuring plant safety.

Nor did the Board consider the testimony establishing that such a narrow

application of its requirements overlooks the history of IEEE Stds. 279 and 603,

the NRC's past practice in applying the standards, and the lessons to be learned

from the accident. (Pollard, ff. Tr. 6410, at 10-4)

Several examples were given of cases where IEEE 279 has been applied to

equipment that is not strictly part of the " protection system." (UCS PF 292-297)

The staff conceded that the " principles" of the standard have been so applied.

(Tr. 6626-6627, Sullivan) Moreover, IEEE Std 603 is being developed explicitly

to extend IEEE 279 to the systems actuated by the protection system. (UCS PF

298-301) Paragraphs 736-739 of the PID misconstrue IEEE Std 603 by failing to

put Section 3 10 3 in its proper context. Section 3 10 is entitled " Design

Basis" and requires the design basis to document, inter alia:

3 10 3 The plant conditions after which a deliberate operator
intervention may prevent the completion of protective action at the
system level.

UCS's testimony was that this is entirely consistent with and supportive of

its interpretation of IEEE Std 603, to wit: Section 3 10 of IEEE Std 603-1977

- -. -
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requires, in part, that the design basis for a safety system set forth "[t]he

plant conditions af ter which a deliberate operator intervention may prevent the

completion of protective action at the system level," and "[t]he point in time,

or plant conditions, which define completion of the protective action at the

system level." (UCS Ex. 15, at 13) Section 44, " Completion of Protective

Action," of IEEE Std 603-1977 then requires that "[t]he safety system shall be

designed so that, once initiated automatically or manually, the intended

sequence of protective actions at the system level shall continue until

completion," except that "It]his requirement shall not preclude the. . .

provision for those operator interventions which are identified in 310 of the

design basis. (UCS Ex. 15, at 14, emphasis added) Thus, the standard calls upon

a designer to define those conditions where operator intervention is permissible

and then to design the plant so that operator intervention is precluded unless

those conditions are met. (Pollard, ff. Tr. 6410, at 10-17 to 10-19; See UCS PF

298-304) The Board simply failed to discuss this testimony.

The staff attempted to meet the UCS argument by claiming that the pertinent

provisions of IEEE Std 603 are not exclusive - i.e., they do not preclude

operator intervention during any unspecified conditions. (Tr. 6623-6624,

Sullivan) This position is not supportable. If the staff were correct, the

requirement to specify the design basis conditions under which operator

intervention in safety system operation is acceptable would be a nullity.

Furthermore, the requirement for a protective action to continue until

completion could simply have been worded to allow operator intervention at any
;

| time rather than allowing operator intervention during those plant conditions
,

specified in the safety system design basis. (UCS PF 303-304) Once again, the

Board failed to mention or consider these arguments.

The Board's decision with respect to the proper interpretation of IEEE 279

and 603, in the light of the TMI-2 accident, failed to confront the evidence

presented by UCS.

L
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Exceptions:

49. The Board erred in giving weight to Licensee's testimony that
the provision of automatic circuitry to prevent the operator from
prematurely terminating a protective action would be impractical,
would seriously complicate the plant and would detract from safety.

(PID 741)

50. The Board erred in disregarding and failing to confront evidence
demonstrating that the provision of automatic circuitry to prevent
the operator from prematurely terminating a protective action would
not be impractical, would not seriously complicate the plant and
would not detract from safety. (PID 741)

51. The Board erred in disregarding and failing to confront the fact
that neither the Licensee nor the Staff were able to postulate any
scenario where prohibiting premature termination of an automatically
initiated protective action would pose a hazard to public safety.

55. The Board erred in not articulating its balancing, if any, of
the merits of the opposing positions of UCS and the Licensee / Staff.
(PID 746)

56. The Board erred in not confronting substantial evidence that the
safety advantages of UCS's position are far greater than those to be
obtained by Licensee's position. (UCS PF 271-284)

At PID 741, the Board states the assertions of Licensee's witness Clark to,

the effect that the provision of automatic circuitry to prevent the operator

from prematurely terminating a protective action would be impractical, would

seriously complicate the plant and would detract from safety. At paragraphs

742-744, it further elaborates on the Licensee's testimony and at 746 concludes

that, while the UCS position "has merit" in light of the TMI-2 accident, the

Licensee and Staff prevail "upon the record of this proceeding." Reading only

this, one would scarcely believe that UCS was present, much less that we

presented substantial evidence and arguments which directly contradict the

Licensee's and Staff position, which was further weakened during

cross-examination. This portion of the PID is remarkable for its wholesale

failure to confront the record. (See UCS PF 253-285) The record is summarized

as follows:

- . .. - . - . _ . - - _
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The Licensee and B&W have clearly defined the plant conditions constituting

completion of a safety function, e.g., TMI-1 emergency procedures state that HPI

should not be throttled unless LPI flow is greater than 1000 gpm in both loops

and stable for over 20 minutes or the degree of subcooling in the primary system

is at least 50 F and throttling is necessary to prevent pressurizer level from

going off-scale high. (UCS PF 254-258) These procedures are specific (Tr. 6246,

Ross) and even take precedence over the normal restrictions on pressure-

temperature . limits for the reactor vessel. (Lic. Ex. 48, at 8.0) The UCS

position is that, given that these conditions have been clearly defined, the

plant can and should be designed so as to preclude termination of safety systems

until those conditions are attained. (UCS PF 257) It should be noted that in

future potential accidents, despite the emergency procedures, the operator may

again be confronted with control room indications that could lead to premature

termination of safety systems. (UCS PF 260-262)

The Licensee's witness Clark, who asserted that an interlock system to

. .

achieve this goal would be complex and a detriment to safety, had only a vague

understanding of the circuitry in question, did not understand the pertinent

emergency procedures and postulated an unnecessarily complex circuit to define

stability. (Tr. 6277-6278, 6280, Clark) Actually, as UCS testified, relatively

minor circuit modifications could be used to incorporate the same signals used

by the operator, without adding major complexity. (Tr. 6431-6432, Pollard)

The members of the IE TMI Investigation Team who testified on March 18,

1982, in connection with UCS's pending motion to reopen the record (See " Union

of Concerned Scientists Comments Subsequent to Preliminary Hearing of March 18,

1982, Concerning the ' Martin Report'", March 26,1982, at 13-14) confirmed UCS's

testimony in this rega rd. They had independently recommended a physical

hardware lock-in device to prevent operator interference with the operation of
.

ESF equipment. (Tr. 27,141, Hunter) Interlocks to perform this general function
.

--. __ - _ , __
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are used at other plants and are not a particular source of failure. (Tr. 27,142

27,144, Hunter) Such a system could be over-ridden under predetermined-

management controls, thus negating Licensee's fear about permanently " locking

out" the operator. (Tr. 27,142 - 27,146, Hunter) While the Licensing Board has

not yet ruled on whether this evidence will be accepted, we cite it for the

Appeal Board's consideration. Since our present intention is to appeal a

decision to exclude it, if that should be the decision, this would come before

the Appeal Board in any case.

As to the vague assertions that this system would be a detriment to safety,

they were convincingly rebutted. (UCS PF 271-285) None of the witnesses who

testified on this contention could identify even a single situation involving

emergency core cooling, auxiliary feedwater or containment isolation where

preventing premature termination would pose a hazard to the public. The

Licensec's witness purported, in direct testimony, to give several examples of

situations during which termination of safety systems was necessary. (Clark, et
"

al, ff. Tr. 6225, at 6, 7) During cross-examination of the witness, it was

demonstrated that none of the examples was relevant to the contention. (Tr. 6291

- 6292, Clark)

The Staff's witness was not able to discuss the specifics of the TMI-1
|

design and instead postulated an abstract design and common mode failures. (Tr.

6641-6646, Sullivan) In the end, the Staff could give no example where any

conceivable hazard to the public could result from operation of a safety system

prior to completion of its safety function.

Failing at this, the Licensee and Staff took another tack; they argued that

the design advocated by UCS might preclude correct operator action for an

unforeseen (and unforeseeable) event. (Tr. 6299-6300, Clark; Tr. 6646, sullivan)

This proposition, too, was rebutted by UCS. (UCS PF 276-285)

|
'

F

|

|

.

, _. -
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UCS's testimony was that, in order to ?onsider the merits of this position,

one must view the issue in the following way. On the one hand, UCS proposes a

design which permits completion of a safety function, such as core cooling, for

all foreseen accident sequences, both within and outside the design basis. It

prevents the operator from prematurely terminating the operation of safety

systems during design basis accidents and unforeseen accidents only until the

conditions defined as completion of the safety function for design basis

accidents are met. On the other hand, Licensee and Staff support the current

design which has the disadvantage of risking safety system termination prior to

completion of a safety function during design basis (or foreseeable) accidents

in exchange for the advantage of allowing the operator maximum freedom fe e
,

unforeseen events. These two alternatives must be balanced against each other.

(Tr. 6423-6426, Pollard)

The following questions, then, become important: First, what is the

probability of the occurrence of an unforeseen event? If it is exceedingly low,

4
the potential advantage of freedom for operator action becomes correspondingly

small at the outset.

Second, what is the probability that, should an unforeseen accident occur,

proceeding in accordance with current emergency procedures - that is, permitting

the safety systems to operate until the safety function is completed - would be

the incorrect response? Obviously, if the operation of the safety systems as

currently called for is the correct response (as it was during the TMI-2

accident, an unforeseen accident sequence), then inhibiting the operator's

ability to prematurely terminate such systems has no disadvantage.

Finally, even assuming all the above, what is the probability that the

operator in the midst of this unforeseen accident will divine and take the

appropriate action of terminating operation of the safety system?
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UCS's witness testified that the probability of an unforeseen event for

which following the emergency procedures is incorrect and for which the operator

takes correct action is so low that a design allowing operator interference with

safety system operation prior to completion of its function is not worth the

risk of improper operator action during a design basis accident. (Tr. 6423-6426,

6563-6564,. Pollard)

The Licensee's witness had no, opinion on the probability of the foregoing

combination of events, although he was unwilling to even agree that the

probability of an unforeseen accident sequence was lower than the probability of

a design basis accident. (Tr. 6255, clark) Of course, if that were true, TMI-1
.

could not be permitted to restart without regard to UCS's contention since there

would be no basis upon which to find reasonable assurance that the plant can be

safely operated.

The Staff's witness simply espoused the " philosophy" that because one might

not be able to think of unforeseen events is no excuse not to protect against

a
them. He did not eleaborate whatever on how to accomplish that protection. (Tr.

6642, Sullivan)

Thus, the Licensee and Staff's arguments can generally be categorized as of

the " arm-waving" variety. There is nothing on this record to support either

their conclusions or the Board's bare finding that they " prevail." When the

advantages and disadvantages of the two positions are balanced (which the Board

never did), UCS should prevail.

Exception:

52. The Board erred in misstating the UCS position and the issue
litigated. UCS does not advocate a design which " removes operator
intervention under any and cll circumstances." (PID 746) UCS

advocates a design which conforms to IEEE Std. 603: that the
conditions under which safety system termination is permitted or
called for are specified in the design basis. (PID 739, 746)

,.

See UCS PF 254-258, 274, 300-302, 305, 311.

_ - - _ - - . . _ _ -__
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Exception:

53 The Board erred in, while noting the importance of operator
training, disregarding and failing to confront evidence
demonstrating that in future potential accidents, operators may
again be confronted with a sequence of events causing control room
indications that could lead to premature termination of ECCS, EFW or
containment isolation because of inadequate instrumentation,
inadequate training and requalification of operators and the current
absence of required analyses, procedures and training to improve
operator performance during transients and accidents. (PID 744, 746)

As in several places throughout the PID, the Bbard at PID 744 and 746

" notes" the "importance" - indeed " extreme importance" - of " adequate procedures

and thorough training" of operators to its resolution of the issue. One can

only conclude that the Board has found, albeit unstated, that the procedures and

training are adequate in this " extremely important" instanca (putting aside the

cheating issues), since it has authorized restart.

However, the Board failed to discuss evidence indicating that, in the

future, the operators may again be confronted with a sequence of events causing
1

unforeseen control room indications that could lead to premature termination of

ECCS, EFW or containment isolation. (UCS PF 260-261) Nor does the TMI

post-accident training and requalification engender confidence that the

operators can be relied upon to react appropriately under a range of accident

conditions. (UCS PF 262) Moreover, the analyses, procedures and training

required to significantly improve operator performance during transients and

accidents have not yet been provided. (PID 706-721)

C. UCS Contention 12
Exceptions 57-64
PID 1139-1181
UCS Proposed Findings 631-724

Summary

UCS Contention 12 is as follows:
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The accident demonstrated that the severity of the environment
in which equipment important to safety must operate was underestimated
and that equipment previously deemed to be environmentally qualified
failed. One example was the pressurizer level instruments. The
environmental qualification of safety-related equipment at TMI is
deficient in three respects: 1) the parameters of the relevant
accident environment have not been identified, 2) the length of time
the equipment must operate in the environment has been underestimated,
and 3) the methods used to qualify the equipment are not adequate to
give reasonable assurances that the equipment will remain operable.
TMI-1 should not be permitted to resume operation untill all safety-
related equipment has been demonstrated to be qualified to operate as
required by GDC 4 The criteria for determining qualification should
be those set forth in Regulatory Guide 1.89 or equivalent.

While Licensee and Staff continually refer to this contention as

" abandoned" by UCS (See PID 1153), it manifestly was not. UCS moved the Board

to adopt the contention as its own which it agreed to do, adding the following

questions (none of which were answered in the decision):

Board Questions Regarding UCS Contention 12:

1. The TMI-2 accident demonstrated that some safety-related equipment
may have been exposed to environmental stresses beyond that for which
it was qualified. The board's concern is primarily with such
equipment qualification. In addition, environmental stresses to
safety-related equipment will be of concern to the extent that such
equipment is not included in existing staff requirements.

2. Which items of Regulatory Guide 1.89 have been grandfathered with
respect to TMI-1? Explain any justification for allowing restart
without compliance with the grandfathered items.

| 3 What are the environmental qualification criteria which equipment
inside of containment must meet with respect to radiation levels and
length of time of exposure? (Address the Interim Staff Position on
Environmental Qualification of Electrical Equipment, NUREG-0588).

(PID 1139)

UCS did extensive cross-examination on this issue-and submitted 44 pages of

| detailed proposed findings of fact. We urge the Appeal Board's attention to

these findings, particularly since a reading of PID alone gives little hint of

:

the fact that there is a factual record on UCS Contention 12. This record

demonstrates that safety systems in TMI-1 cannot be shown to be qualified to
,
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withstand accident conditions as required by CDC 4 (UCS PF 632-655), tha t the

record does not even establish that safety equipment can withstand a design

basis SBLOCA (1% fuel failure) (UCS PF 661-668, 680-702), and even that the new

equipment and instrumentation installed as part of the TMI-2 lessons learned has

not been reviewed for qualification (UCS PF 669-679).

I Moreover, nothing in the record supports a finding that " reasonable

progress" has been made toward qualifying safety-related equipment in TMI-1.

The only piece of evidence bearing on that issue was the Staff's safety

evaluation report offered by UCS which was excluded by the Board on the basis of

Staff objections. (PID 1152, 1162; UCS PF 647, 650)
.

The Staff chose, inexplicably, to present evidence only on the ability of

equipment to survive a SBLOCA with a maximum of 1% fuel failure - a small

fraction of the severity of the TMI-2 accident. (UCS PF 634-654; PID 1151-1155)

The Board found the Staff's evidence to be " useless" (PID 1155) and held that

t "the Staff has defaulted and the decision must rely chiefly on Licensee's

testimony and argument." (PID 1156)

| The only Licensee testimony even erguably relevant was that of Mr. Braulke
!

| who presented only the vaguest generalities to the effect that the Licensee was

making progress toward complying with the Commission's order in CLI-80-21. (PID

1157; UCS PF 720-723) The Licensee offered no specific evidence with respect to
|

| the qualification of any real equipment. When UCS offered the Staff's safety

evaluation report which has been prepared to demonstrate compliance (or

non-compliance) with CLI-80-21 in an attempt to question such general
'

conclusions, it was rejected. As the Board itself admitted, on the basis of

this record it was unable even to find out which equipment will not be qualified

at restart or to make "at least a qualitative judgment of the risk of allowing

interim operation prior to June 1 [ sic),1982." But the Board had "no basis for

such a judgment" in either the Staff or Licensee testimony. (PID 1157)

|
|

_ _ _ _ _ . - _ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ ___ _. -_ -
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Faced with this total void of evidence in the record to support a finding

favorable to Licensee, the Board in effect dismissed the contention on " legal"

grounds. While finding at PID 1181 that UCS " demonstrated that all of the

safety equipment at TMI-1 will not meet all the criteria of Regulatory Guide

1.89 at time of restart" (a statement which by nature of its generality distorts

the record by failing to acknowledge the breadth and nature of the environmental

qualification problem demonstrated by the UCS proposed findings), the Board

stated its belief that the Commission's decision in Petition for Emergency and

Remedial Action, CLI-80-21, 11 NRC 707 (1980) resolves the issues. (PID 1161,

1181) The Board stated at PID 1161:

With this in mind the Cemmission's guidance in CLI-80-21 and the
D0R guidelines are very appropriate and convenient. They subsume a
TMI-2 type accident. We see no basis upon which to treat TMI-1
differently than other operating reactors on the issue of radiation
environmental qualification of electrical equipment. By virtue of
CLI-80-21, June 30, 1982 is a reasonable time for compliance, and we
have the testimony of Mr. Braulke cited above, that the Licensee has
made reasonable progress toward meeting this date. (emphasis added)

Thus, the Board has determined that June 30, 1982 is a " reasonable time"

for compliance with CDC 4 on the basis of CLI-80-21 and that Mr. Braulke's

testimony that Licensee has made reasonable progress is enough on the record for

the Board to issue its decision. The latter finding - reliance on the Braulke

testimony - is inexplicable and clearly erroneous in light of the fact that, as

the Board acknowledged at PID 1157, the witness' statements were so conclusory

and without supporting facts as to preclude the Board from making any judgment

as to their accuracy. Moreover, UCS was prevented from probing them by the

Board's rejection of its proffer of the TMI-1 SER on environmental

qualification. At the most, Mr. Braulke's testimony was that upon completion of

the effort mandated by IE Bulletin 79-01B, there will be reasonable assurance

.

that equipment used to protect the public health and safety is environmentally
s
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qualified. (UCS PF 722) That is, of course, no more than saying that when we

meet the regulations, we will meet the regulations. It provides no basis for a

finding that the plant is safe enough to start operation now.

Nor did the Staff make any review whatever of whether the Licensee has made

reasonable progress toward achieving full qualification of safety-related

equipment in accordance with CDC 4. (UCS PF 648-650) In apparent recognition of

the total lack of evidentiary support fora finding of " reasonable progress,"

the Board adopted an unprecedented and bizarre procedure; it directed the Staff

"to certify to the Commission, for review in immediate effectiveness, a report

on Licensee's compliance with CLI-80-21 as it relates to equipment functioning

in a radiological environment in a TMI-2 type accident." (PID 1161) Since the

record manifestly cannot support either a finding that CDC 4 is met or a finding

f that the Licensee has made reasonable progress toward meeting it, rather than

find as it should in favor of UCS and against restart, the Board has permitted

the Staff, an adversary party, to " certify" a new record to the Commission - a

record which will exclude UCS, be made only by the Staff and Licensee and which

will take the place of the hearing record.

This procedure is offensive to the most basic principles of administrative

adjudication. A decision must be made on the basis of the record af ter fair

opportunity for exploration of the facts by the parties. Seacoast Anti-Pollution

League v. Costle, 572 F.2d 872 (1st Cir. 1978). Employees of the agency

" engaged in the pe rfo rmance of investigative or prosecuting functions for an

agency in a case may not . . participate or advise in the decision." 5 U.S.C..

554(d). See Trans World Airlines v. Civil Aeronautics Board, 254 F.2d 90 (D.C.

Cir. 1958); FTC v. Atlantic Richfield Co., 567 F.2d 96, 102 (D.C. Cir. 1977);

King v. Caesar Rodney School District, 380 F.Supp. 1112, 1118 (D. Del. 1974).

Based on this record, there is only one finding that the Board could make - that

the plant is not safe enough to restart.
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Finally, the Board's interpretation of CLI-80-21 is wrong. As UCS pointed

out, the Commission did not grant therein any general dispensation from meeting

GDC 4. (UCS PF 659-660, 717-719) The Commission did not intend the deadline of

June 30, 1982 for demonstrating qualification in accordance with new standards

to permit Licensees to operate with unqualified equipment until that date:

"These deadlines, however, do not excuse a Licensee from the obligation to

modify or replace inadequate equipment promptly." (11 NRC 707, at 715, emphasis

added) The Commission continued:

During its review, the Staff will be faced with many situations
where' qualification documentation is poor or where the existing
documentation raises questions about the ability of the equipment to
perform its intended function in accident conditions. In such cases,

the Staff will make a technical judgment regarding continued
operation. (Id., emphasis added)

The Staff has made no such " technical judgment" with respect to equipment

in TMI-1, despite the fact that even a cursory perusal of the Staff's safety

evaluation report (UCS Ex. 40) shows many components which lack qualification.

Thus, there is no basis for believing that vital safety equipment would survive

t'the accident environment. Under these circumstances, there is not reasonable

assurance that the plant can be safely operated. Nothing in CLI-80-21 changes

the fact that the Commission is obliged to ensure the safety of the facilities

it licenses throughout their lifetime, nor could it.

Nor does the fact that TMI-1 is to be treated as an oporating plant relieve

the Board of its obligation. The fact that there may be other plants with

similar deficiencies does not provide an excuse for TMI-1 nor any justification

for permitting it to operate with known deficiencies. The Board was not

divested of its responsibility to find assurance that this plant can safely

operate simply because other plants might be unsafe. Moreover, such an attitude

would be fundamentally inconsistent with the Commission's direction that the

June 30, 1982 generic deadline does "not excuse a Licensee from the obligation
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to modify or replace inadequate equipment promptly." Petition for Emergency and

Remedial Action, CLI-80-21, 11 NRC 707, at 715

In this case, the Staff and Licensee called the Board's bluff and the

Board backed down. (Tr. 21,881 - 21,921) The Staff told the Board that it had

artificially limited its review to the ability of TMI-1 safety equipment to

withstand a 1% fuel failure SBLOCA - far less severe than the TMI-2 accident - I

and that if the Board refused to so restrict the contention, it would take "a

lot more time" to decide the " full qualification issue." (Tr. 21,888-9, Cutchin)

The Board ruled unequivocally that it did not consider the contention to be

restricted to the " design basis" SBLOCA. (Tr. 21,912 - 21,922) However, when

neither the Staff nor the Licensee presented evidence establishing the ability

of safety equipment in TMI-1 to survive a TMI-2 type accident, the Board in

effect threw up its hands, tossed out the record, and passed the issue to the

Commission.

Exception:

57. The Board erred in limiting consideration of UCS Contention 12 to
small break LOCA'S and failing to accept evidence related to high
energy line breaks and main steam line breaks.

UCS's contention is that the TMI-2 accident, which happened to be a small

break LOCA, demonstrated that the equipment in TMI-1 did not meet the

requirements of GDC 4. (Tr. 21,909 - 21,910, Pollard) UCS stated clearly and as

early as the Special Prehearing Conference on November 8, 1979:

The parameters of the relevant accident have not been
identified;

The length of time the equipment must operate has been
underestimated . . .;

And the methods used to qualify the equipment were not adequate
to give reasonable assurance that the equipment will remain operable
during the period required.

I think it is clear that what is needed is essentially a
reassessment of the environmental qualification of safety-related
equipment in light of the Lessons Learned from the accident. I think

the primary of those lessons is that we haven't really understood the,

environment in which safety-related equipment will be called upon to
perform its function or we haven't succeeded in bounding it properly.
(Tr. 236)



'
* *

-82-

In other words, in UCS's view, the pertinent lesson learned from the

accident is that safety-related equipment previously deemed to be qualified

cannot, in fact, be demonstrated to be capable of withstanding the effects of

potential accident conditions. TMI-2 was a small break LOCA, but there is no

logical reason to look only at small break LOCA's, much less design basis small

break LOCA's. (Tr. 21,909 - 21,910, Pollard)

The Board did not allow questioning related to the ability of safety

equipment in TMI-1 to withstand a high energy line break or a main steam line

break on the ground that such accidents had no nexus to the TMI-2 accident. (Tr.

21,903-4, 21,908 - 21,910, Pollard; Tr. 21,920 - 21,923, Smith, Tourtellotte)

The Board's notion of " nexus" is unduly mechanistic. The only limitation

on the contention was that it covered only equipment within the containment and

auxiliary building. (Tr. 21,885) As UCS argued, the question raised by the TMI

accident is not just the ability of safety equipment to survive a SBLOCA, but

whether accident parameters in general have been properly identified and whether

the methods used to qualify equipment do indeed ensure compliance with the

Commission's minimum requirements for safety contained in GDC 4. (Tr. 21,890-3,

21,903-4, 21,909-11, Pollard) The Board's exclusion of questions related to the

ability of equipment to survive main steam line break and high energy line break

accidents results in the anomaly that while the reliability of emergency

feedwater was a central issue in the case - no questioning could be permitted
i

| with regard to the ability of EFW components to survive a high energy line break

l
in the auxiliary building. (Tr. 21,893, Pollard)

Exceptions:

58. The Board erred in failing to admit the environmental
qualification SER for TMI-1. (UCS Ex. 40)

59 The Board erred in directing the Staff to "ce rtify" to the
Commission a report on Licensee's compliance with CLI-80-21. (PID
t162)

|
'

__ - _ _ __
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As discussed above, the only document which contains any information on the

status of environmental qualification for TMI-I (beyond the design basis SBLOCA)

is the environmental qualification SER for TMI-1, UCS Exhibit 40. The Staff

successfully objected to the admission of its own official document on the

ground that it was irrelevant (Tr. 22,076) to the Staff's definition of the

scope of the proceeding; that is, it included information going beyond the

question of qualification for a design basis SBLOCA. (Tr. 22,076, 22,078,

Cutchin) That was the sole basis of the objection:

MR. CUTCHIN: My objection is it is a staff SER and the staff
has narrowed its review to what it perceives to be the scope of this
proceeding and has offered direct evidence on this subject, and I
think it'll be confusing.

CHAIRMAN SMITH: Confusing isn't the test.

DR. JORDAN: But there is much in it that is the basis, it seems
to me, for the staff's testimony, that I really find out for the first
time some of the reasons why staff said the things they did. Without
this I would h' ave had a real problem.

CHAIRMAN SMITH: I think Dr, Jordan has resolved that dispute,.

so your objection is overruled. It is, of cou rse , received in
evidence soley to demonstrate that there is such a document. But it
is not received in evidence -- we don't by receiving it in evidence,
we do not thereby conclude that the items set forth in the SER were
within the scope of this proceeding. Our rulings will be the
traditional way we've made them. (Tr. 22,078-9)

While the Board states at PID 1152 that the substance of the document was

not received because it lacked a sponsoring witness, that ground was not raised

in the objection nor in the Board's above-quoted ruling. Nor does the Board

need a sponsoring witness to accept an official document of the NRC. [10 CFR

2743(h)and(i)]
We understood the Board to be ruling that it accepted the relevant portions

of the document, relevance to be determined by its ultimate ruling on whether

the scope of the contention could be limited to environmental qualification for

I a design basis SBLOCA. That is consistent with the fact that lack of relevance
|

- - _.
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was the only objection raised. We believe that the Board has mischaracterized

this ruling and thereby allowed the Staff to, in effect, enforce its own

restricted view of the scope of the issue despite the fact that the Board had

ruled against the Staff on scope.

The Board now considers it " unfortunate" that the SER was not admitted (PID

1162) and, as a substitute for a record on which to base its restart decision,

"instead now directs the Staff to certify to the Commission, for review in

immediate effectiveness, a report on Licensee's compliance with CLI-80-21 as it

relates to safety equipment functioning in a radiological environment in a TMI-2

type accident." (PID 1162) As discussed supra at 79, this remarkable procedure

violates the fundamental principles that a decision must be made on the record

af ter parties have been given a fair chance to participate and that an adversary

party, the Staff, cannot also be the decisionmaker.

The Board should have accepted the SER and found that it shows on its face

numerous instances of failures in environmental qualification. (UCS PF 640, 641)
,

No showing was ever made that the plant is safe enough to operate despite these

deficiencies. This record does not justify a decision favorable to Licensee.

Exceptions:

60. The Board erred in misinterpreting CLI-80-21 by ignoring those
sections of the Commission's order which state that the June, 1982
deadline does not excuse Licensees from the obligation to modify or
replace inadequate equipment promptly and require a technical judgment
justifying continued operation in cases where documentation is poor or
raises questions about the ability of equipment to perform its
intended function in accident conditions. (PID 1161, 1162, 1181)

61. The Board erred in finding that the question of interim operation
of TMI-1 has already been addressed and decided by CLI-80-21. (PID
1181)

62. The Board erred in failing to find that the Staff made no
" technical judgment" with respect to many components in TMI-1 for
which qualification deficiencies have been found.

64. The Board erred in authorizing the operation of TMI-1 when the
evidence demonstrates that it fails to meet the requirements of GDC 4,
Regulatory Guide 1.89, and the D0R Guidelines.

- _.
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These exceptions go to the Board's misinterpretation of CLI-80-21, which it

used to circumvent the issues raised by UCS and the force of the finding that

"all of the safety equipment at TMI-1 will not meet all the criteria of

Regulatory Guide 1.89 at the time of restart." (PID 1181) As demonstrated supra

at 80 (See also UCS PF 658-660, 717-722), the " deadline" in CLI-80-21 does not

excuse Licensees from the obligation to promptly replace equipment that is

discovered during review to be deficient. Even in the case of equipment for

which documentation is missing or inconclusive (as opposed to cases where the

lack of qualification is proven), the Staff was directed unequivocally to make a

" technical judgment" as a necessary basis for permitting continued operation.

Except for the design basis SBLOCA, no such judgment was made by the Staff here

with respect to equipment shown on the face of UCS Exhibit 40 to lack

qualification or documentation. The Staff looked only at a 1% fuel failure

SBLOCA and even for that case did little more than check to see whether the

Licensee claimed that the pertinent equipment was qualified and whether the
.

Licensee claimed that qualification documentation existed. (UCS PF 660-668, 673,

677)

Exception:

63. The Board erred in failing to find that TMI-1 does not meet GDC 4.

UCS requested the following finding (UCS PF 640):

One undisputed fact that must be acknowledged at tl.e outset:
' There has been no demonstration on this record that safety-related

equipment in TMI-1 is environmentally qualified in accordance with
General Design Criterion 4 In fact, the evidence is to the contrary.
The Safety Evaluation Report on environmental qualification discussed
by Mr. Rosztoczy in his November 26 testimony, issued on March 24,
1981 and supplemented on May 23, 1981, was introduced into evidence by
UCS. (UCS Exhibit 40, Tr. 22,086)' It identifies literally dozens of
safety-related components for which environmental qualification has
not been established. Thus, unless the Board is willing to narrow the
scope of Contention 12 to . conform to the scope of the Staff's
testimony, UCS will perforce prevail.*

* The Board does not intend by this statement to indicate that the
contention fails if its scope is narrowed. The question of whether
the Staff's testimony is sufficient to support affirmative findings
even on the qualification of equipment needed for a loss of
feedwater and a small break LOCA is treated later.
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While the Board found a way to avoid the ultimate conclusion that UCS

should prevail by relying on CLI-80-21, that does not vitiate the fact that we

are entitled to a finding that, on the basis of this record, TMI-1 does not meet

GDC 4 See also UCS PF 648, 649, and 650. The Board does not respond directly

to these proposed findings although it did find that UCS has " prevailed to the

extent that UCS has demonstrated that all of the safety equipment at TMI-1 will

not meet all the criteria of Regulatory Guide 1.89 at the time of restart." (PID

1181)

There is a significant difference between failure to meet a Regulatory

Guide and failure to meet a regulation. As the Board recognized in another

context, Regulatory Guides do not have the force of law. (See PID 769)

Re.gulations do. Regulations state the minimum requirements for safety.

Compliance with GDC 4 is not waivable. UCS is entitled to a finding on this

record that GDC 4 has not been met.

H. UCS Contention 14
Exceptions 65-85
PID 198-216
UCS Proposed Findings 472-549

Summary

UCS Contention 14 is as follows:

The accident demonstrated that there are systems and components
presently classified as non-safety-related which can have an adverse
effect on the integrity of the core because they can directly or
indirectly affect temperature, pressure, flow and/or reactivity. This
issue is discussed at length in Section 32, " System Design
Requirements," of NUREG-0578, the TMI-2 Lessons Learned Task Force
Report (Short Term). The following quote from page 18 of the report
describes the problem:

"There is another perspective on this question provided by the
TMI-2 accident. At TMI-2, operational problems with the condensate
purification system led to a loss of feedwater and initiated the
sequence of events that eventually resulted in damage to the core.
Several nonsafety systems were used at various times in the mitigation
of the accident in ways not considered in the safety analysis; for
example, long-term maintenance of core flow and cooling with the steam
generators and the reactor coolant pumps. The present classification

__
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system does not adequately recognize either of these kinds of effects
that nonsafety systems can have on the safety of the plant. Thus,
requirements for nonsafety systems may be needed to reduce the
frequency of occurrence of events that initiate or adversely affect
transients and accidents, and other requirements may be needed to
improve the current capability for use of nonsafety systems during
transient or accident situations. In its work in this area, the Task
Force will include a more realistic assessment of the interaction
between operators and systems."

The Staff preposes to study the problem further. This is not a
sufficient answer. All systems and components which can either cause
or aggravate an accident or can be called upon to mitigate an accident
must be identified and classified as components important to safety
and required to meet safety-grade design criteria.

In summary, UCS's testimony explained the significance in nuclear safety

regulation of the distinction between safety-grade and non-safety-grade systems

and components and described how the TMI-2 accident demonstrated three types of

shortcomings in past practice: 1) certain systems previously classified as not

safety-related are, in fact, important to safety (UCS PF 482); 2) some systems

known to be important to safety do not meet all of the criteria applicable to

such systems (UCS PF 483); and 3) the design basis for judging the capability of,

safety systems has not been properly specified (UCS PF 484).

Despite NRC's general requirement that failure of non-safety grade

equipment should not initiate or aggravate an accident, there is currently no

comprehensive and systematic analysis done to demonstrate that this requirement

has been met. In other words, the elaborate structure for ensuring diverse and

redundant safety systems to mitigate accidents remains vulnerable to unforeseen

failures of non-safety equipment, or adverse systems interactions, just as

during the TMI-2 accident. In the aftermath of the accident, no systematic

effort has been made to identify and correct this problem. Therefore, UCS

proposes that all systems currently classified as non-safety-related which can

in fact either cause or aggravate an accident or be called upon to mitigate an

accident should be identified and required to meet safety-grade criteria so as

to preclude adverse interactions. (Pollard, ff. Tr. 8091, at 14-1 to 14-9)

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-
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UCS's testimony described the manner in which the NRC's licensing process

depends upon assessing whether the plant's structures, systems and components

can be relied upon to protect public health and safety in the event of

occurrence of any of the selected design basis accidents or anticipated

operational occurrences. The Commission has developed a set of regulations that

define the minimum requirements for design, fabrication, construction, testing

and performance which must be met if a structure, system or component is relied

upon to protect the public. These requirements are set forth in the General

Design Criteria of Appendix A to 10 CFR Part 50, industry standards such as IEEE

Std. 279, which are incorporated in 10 CFR Section 50 55a, and other sections of

10 CFR Part 50. (Id. at 14-3)

The introduction to the General Design Criteria provides as follows:

Pursuant to the provisions of Section 50 34, an application for
a construction permit must include the principal design criteria for a
proposed facility. The principal design criteria establish the
necessary design, fabrication, construction, testing, and performance
requirements for structures, systems, and components important to
sa fe ty; that is, structures, systems, and components that provide,

reasonable assurance that the facility can be operated without undue
risk to the health and safety of the public. (App. A, 10 CFR Part 50,
Introduction, emphasis added)

As the language quoted above indicates, Commission policy has been to apply

the requirements of the GDC to systems variously referred to as safety-related,

safety-grade or impo rtant to safety. It is assumed that only safety-grade

systems are available to function during a design basis event. Non-safety-grade

systems are, by contrast, assumed to be unavailable and therefo re , their

functioning is not credited in evaluating the protection available to mitigate

such events. (Pollard, ff. Tr. 8091, at 14-3 to 14-4)

As additional support of this description of the licensing process, UCS

cited the language from the NRC's advance notice of proposed rulemaking. quoted

at PID 979



_

*
. .

-89-

Further confirmation can be found from the Lessons Learned Task Force

itself, which described the classification system and noted that the present

classification scheme does not adequately recognize that non-safety systems can

(and did at TMI-2) cause accidents and can be (and were at TMI-2) used in

accident mitigation in ways not considered in the pliant's safety analysis. (The

full quote from page A-18 of NUREG-0578 is contained in the text of UCS

contention 14)

While we may appear to be belaboring this initial question concerning NRC's

safety /non-safety classification scheme and its implications, the discussion is

necessary because NRC's witness disputed UCS's description of the licensing

process and the Board accepted his view. (PID 981)

UCS testified that the licensing review of TMI-1, while based on a

fundamental distinction between " safety" and "non-safety" equipment, was not

adequate to identify all systems which are important to safety, to define the

design basis for such equipment, or to identify and prevent adverse interactions
,

between non-safety and safety equipment which can compromise the ability of

safety systems to perform their necessary functions. (Pollard, ff. Tr. 8091, at

14-7 to 14-8) The Lessons Learned Task Force conceded as much:

The interactions between non-safety grade and safety grade
equipment are numerous, varied, and complex and have not been
systematically evaluated. Even though there is a general requirement
that failure of non-safety grade equipment or struc tures should not
initiate or aggravate an accident, there is no comprehensive and
systematic demonstration that this has been accomplished."
(NUREG-0585,p.3-3)

Thus, the lessons to be learned from the TMI-2 accident include that the

current safety /nonsafety classification scheme does not adequately identify all

systems important to safety or identify and correct all potentially adverse

systems interactions. Nor do any of the short or long-term measures for TMI-1

address this problem, despite the fact that t) e ACRS has called for " timely"

', systems interaction studies for TMI-1. (UCS PF 487-490) While it appeared that



.
. .

-90-

the Board had , required a systems interaction study for TMI-1 fPID 1000,

1003(f)], the Staff has since informed the Board that it has no present

intention to require such studies and the Board responded by stating that its

intent vas only that TMI-1 should be included if studies are done. (Memorandum

and Order Modifying and Approving NRC Staff's Plan of Implementation, April 5,

1982 at 6-7) See also " Union of Concerned Scientists' Response to the Staff's

Proposed Enforcement Plan," February 17, 1982, at 4, 5 Thus, there is no plan

or requirement for any systems interaction studies for TMI-1, despite the ACRS

recommendations.

The Staff responded to this contention by disputing UCS's description of

the manner in which the concepts and tems " safety-related", " safety-grade" and

"important to safety" have been used in licensing. (UCS PF 501-504, 509-518)

According to the Staff witr c. Conran, only systems and equipment which

perform " critical safety functions" (a term nowhere used in the regulations, Tr.

8530-1, Conran) need be safety grade, while other equipment "important to

safety" need not be. Regulatory Cuide 1.29, which deals with protection from

earthquakes, is sa!.d to contain a list of all " safety grade" equipment. Thus,

Mr. Conran challenges UCS's assertion that when a system is determined to be

"important to safety", it has been required to meet the applicable GDC which

form the definition of " safety grade." (Conran, ff. Tr. 8372 at 4-6)

Mr. Conran went on to testify that there is no need to fully upgrade any

non-safety grade equipment which either contributed to or was used in mitigation
i

of the TMI-2 accident. He states that three criteria are used by the Staff in

deciding whether such upgrading is required:

; _________________________

12] It should be noted in this connection that the "probabilistic risk
assessment" cited by the Board in its April 5 Memorandum and Order at
6 is not the same thing. The ACRS called for both a reliability
assessment and a systems interaction review for TMI-1. (UCS PF 488)

4

'
__.

__
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1. Will the failure of the non-safety component in and of itself degrade

the capability of safety systems so that they cannot mitigate accidents?

2. Will the effects of failure of the non-safety system alone exceed the

capability of properly-operated safety systems?

3 Is the non-safety system actually required to miti ate an accident6

assuming nafety systems are properly operated? (Id., at 8 - 10)

According to Mr. Conran, if "by careful analysis or actual experience," the

answer to any of these questions is yes, upgrading may be called fo r. (H. at
10) However, he states that none of the TMI-1 non safety systems were used

until af ter improper operation of safety systems had caused core damage. (H. at

8) Nor did failure of non-safety systems cause the core damage. (H. at 11)

Hence, his criteria for upgrade are not met.

Mr. Conran then states that even though upgrade is not called for by

application of his criteria, the Staff may decide to require partial upgrading

"as a prudent measure", (Id. at 10) as it did with the PORV, pressurizer

heaters and emergency feedwater. (Id. at 13-14) No criteria for the exercise of

this prudence were offered.

In finding for the Staff and Licensee, the Board failed to confront

substantial evidence showing that the Conran defin'tions were inconsistent with

prior practice, with a fair reading of the rules, and were largely a post hoc

attempt for purposes of this litigation to construct a factually logical

explanation to support what the Staff has required (and failed to require) for

TMI-1. (UCS PF 501-517) The Board also failed to confront evidence

demonstrating that, even if one accepts Mr. Conran's definitions and proposed

criteria for deciding when to upgrade equipment to safety grade, the evidence

did not support a finding that the criteria had been applied properly to TMI-1.

(UCS PF 518-524)
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Finally, the Board mischaracterized UCS's position in a way which made it

seem unreasonable and which dictated the result. The Board found at PID 981:

The Board is of the opinion af ter hearing arguments and testimony
on all sides for the question that the Staff's interpretation,
especially that of Mr. Conran, is the one closest to the system
actually used by the Staff. It is also the system which thich the
Board feels should be employed. To argue otherwise would in one
aspect of the question argue against making improvements in safety
which would result in a safer system, without upgrading to a fully
' safety-grade' system. In other words such a viewpoint might
discourage safety improvements to existing systems. We agree with Mr.
Conran when he states that: 'The language of regulations typically is
broadly drawn so as not to be too prescriptive to permit--

flexibility in the implementation of those requirements'. Tr. 8432.

See also PID 1003(b).

This issue came up at the hearing. (UCS PF 492) Indeed, the Licensee

pursued almost exclusively this issue in cross-examination: are there

circumstances where the Staff can and should mandate a partial upgrade of

non-safety equipment without going all the way to full safety grade? While

noting that past NRC practice in implementing the GDC prior to this case has not3

encompassed partial upgrade, Mr. Pollard stated that such partial upgrading

might be justified from an engineering standpoint if it were based upon the

results of technical analyses assessing the degree of improvement to safety

gained by the partial upgrade, comparing that with the degree of improvement to

be gained by full upgrade and establishing that the partial upgrade causes no

adverse effects on plant safety. (Tr. 8123, Pollard) No such analyses have been

done in this case. (Tr. 8613-8621, Conran) See UCS PF 520-524.

Thus, UCS took care to establish on this record that, with respect to the

" partial upgrades" of the PORV, pressurizer heater, etc., no analysis was done

to determine what degree of improvement has been achieved, what level of

reliability has been attained, what would be needed to make the component

safety-grade, what the reliability would then be, or what the resultant cost

would be. (UCS PF 520-524) Under these circumstances. the platitudes offered by



'
- -

-93-
1

tb Staff and endorsed by the Board with respect to the need for " flexibility"

(PID 981) are purely abstract, unrelated to this record, and provide no support

for the Staff's position in this case.

Exception:

65 The Board erred in giving significant weight to the testimony of
the Staff witness, J. Conran, and in finding that the witness was
qualified to present the testimony he presented. (PID 1002)

The Board gives Mr. Conran's basic experience at PID 1002 and finds him

qualified. In so doing, it discounts substantial evidence showing that while he

has held a number of different positions at AEC/hRC, he has little if any

experience in the systems interaction issue, the question pertinent to this

contention. (UCS PF 493-503) The great bulk of his regulatory experience is in

the safeguards field. His testimony indicated heavy reliance on the conclusions

of other people (the accuracy of which he did not have the independent expertise

to judge) or work that he assumed had been done by other people. (uce pf 500;

Tr. 8489-8492, 8545, 8547-8549, 8554, 8555-8559, 8607, 8614-8615, 8616-8618,

8620, Conran) He was assigned to present evidence on this contention only two

weeks before it was filed. (UCS PF 498) Indeed, the witness conceded that his

qualifications to present testimony with respect to the systems interaction

issue were no greater than his qualifications for any of the safety issues

raised by the TMI accident. (Tr. 63 C, Conran)

The Board's ruling in this case can only serve to encourage the Staff to

present witnesses with minimal personal experience in the subject at issue since

there is not only no penalty for doing so, but a positive litigative advantage:

a witness whose testimony is constructed out of whole cloth is not constrained

by inconsistent history or experience since he is unfamiliar with history and

has no prior experience.

-
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Exceptions:

I 66. The Board erred in failing to find that NRC practice has
J consistently used the terms " safety-grade," " safety-related" and

"important to safety" interchangeably.
,

68. The Board erred in failing to find that the definitions of
" safety-grade," "important to safety" and " safety-related" presented
by the Staff witness constituted a post hoc attempt to construct a

g

factually logical explanation of Staff practice in order to support
the Staff's opposition to the UCS contention.

69 The Board erred in finding that the interpretation of NRC'si

classification presented by Mr. Conran "is the one closest to the
system actually used by the Staff." (PID 981)

70. The Board erred in disregarding and failing to confront
substantial evidence demonstrating that the Staff witness misconstrued

Regulatory Guide 1.29 and its application to the questions raised by
UCS Contention 14

71. The Board erred in finding that the UCS position would argue
against or discourage making improvements in safety without upgrading
to a fully safety-grade system. (PID 981)

In finding (PID 981) that the Conran interpretation of the terms "important

to safety", " safety-grade" and " safety-related" is the appropriate one, the

Board simply ignored all of the evidence discussed at UCS PF 509-517 and

mischaracterized UCS's position as arguing against improvements to safety.. The

latter issue is the subject of Exception 71 and is discussed supra at 92. (See

UCS PF 492, 520-524)
l

In fact, Conran's testimony was inconsistent with prior regulatory

practice, internally inconsistent and self-serving. Mr. Conran was cross-

examined extensively with regard to his assertion that the phrase " structures,

systems and components important to safety" in the introduction to Appendix A to

10 CFR Part 50 is an extremely broad category and only equipment with " critical

safety functions" need be safety grade and meet the applicable General Design,

Criteria. He was asked to identify equipment which is in his view not

"important to safety." He identified the office building, rest room and water

cooler. (Tr. 8404-6, Conran) He admitted that the term " critical safety

function" is used nowhere in the regulations, but is rather his own term. (Tr.
,

J

8530, Conran)

_ -- -- - -_ - _- _ _ _ . - - . _ _ _ _ _ . .
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Conran's definition of the terms "important to safety" and " safety grade"

can be found nowhere in any AEC or NRC documents, regulations or regulatory

guides. UCS's witness, who served as a member of the AEC and NRC licensing

staffs and as a licensing project manager for 6 1/2 total years, has never seen

these definitions nor heard them used in any NRC proceeding nor heard them in

discussion with any NRC staff member. (Tr. 8099, Pollard) As discussed above,

af ter Mr. Conran developed his testimony, it was circulated to staff members

who were directed to conform their testimony to these definitions. (Tr. 8319,

Conran) This suggests strongly that Mr. Conran's definitions were developed

solely for the purpose of this case and have not appeared before in NRC

practice.

Mr. Conran stated that Regulatory Guide 1.29 contains a list of all safety

grade equipment. He derived this from reasoning that, since Regulatory Guide

1.29 lista equipment that is required to perform what he believes are " critical

safety functions" af ter an earthquake, this list of equipment contains, ergo,

all equipment that need be safety grade. (Conran, ff. Tr. 8372 at 4-5) While

this has a veneer of logic, it does not stand up to scrutiny.

First it must be pointed out that Regulatory Guide 1.29 never states that

the listing of systems and equipment contained therein constitues a list of all

safety grade equipment. (Tr. 8537-8, Conran) Nor does any other NRC document so

state. Indeed, the parties were asked earlier in the proceeding if such a

listing existed and stated that it did not.
,

Moreover, GDC 2, which is the genesis of Regulatory Guide 1.29 explicitly

requires that " structures, systems and components important to safety be

designed to withstand the effects of natural phenomena such as earthquakes.. ."

(Tr. 8096, Pollard; Tr. 8531-2, Conran) Thus, one must conclude that the

listing of equipment in Regulatory Guide 1.29, which bounds the coverage of GDC

2, is a listing of equipment "important to safety." This reinforces the

. , __ _ _ _ _ __ _ _ . . - . - .
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proposition that "important to safety" and " safety grade" are indeed

interchangeable.

There is a circular and self-serving element in Mr. Conran's testimony.

According to the witness, a system or component could be "important to safety"
)

within the meaning of the introduction to the GDC, yet not be required to meet

any of the specific CDC or Regulatory Guides, including even the quality

assurance provisions of Appendix B to 10 CFR Part 50. The explanation offered

is that, although the system or component is important to safety within the

meaning of CDC 1, its level of importance is not enough to cause any specific

requirements to apply. (Tr. 8409-8426, particularly 8419, Conran) Such an

interpretation renders the phrase "important to safety" virtually meaningless as

a regulatory concept since no regulatory consequences whatever flow from it.

This provides an additional reason for the Board to discount the testimony.

Finally, the witness stated that his understanding and definitions had been

applied during the licensing of TMI-1. (Tr. 8411, Conran) Yet there is

equipment listed or covered by listings in Regulatory Guide 1.29 which is not

| safety grade for TMI-1, including the PORV and emergency feedwater system. (Tr.
4

8537-42, Conran) Mr. Conran testified that he doesn't know enough about the

i " details of the system" to know whether non-safety components are listed in

Regulatory Guide 1.29 (Tr. 8633, Conran; see also Tr. 8692-6, Conran) Since

this goes to the heart of his testimony, it cannot be treated lightly. If

Regulatory Guide 1.29 is not even a listing of all safety-grade equipment (and

none other), the " logical" construct built by Mr. Conran falls completely.

Because a system or component is important to safety, that does not mean

that all the CDC apply, nor does UCS so argue. Certain of the criteria apply

j only to certain types of systems, e.g., the ECCS need not meet the criteria for

containment heat removal. (Tr. 8096-7, Pollard) Moreover, the design basis for

certain systems will determine whether particular GDC apply. For example,

|

_

- _ _ _ . .- . -
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systems needed only after an earthquake need not meet fire protection

requirements. (Id.) However, once a system is determined to be important to

safety, and its design basis established, it must meet the applicable GDC.

That is what makes a system safety grade. (Tr. 8096-8101, Pollard)

The Board simply failed to confront any of this evidence.

Exceptions:

73 The Board erred in failing to confront substantial evidence
demonstrating that, even assuming the correctness of the Staff's
stated approach to determining the need for upgrading safety systems,
the record does not support the Staff's conclusion that upgrading is
not required.

74 The Board erred in failing to find that the Staff witness had no
basis for claiming that, during the TMI-2 accident, non-safety systems
were used only after improper operation of safety systems resulted in
core damage.

75 The Board erred in failing to find that no " careful analysis" was
done by the Staff to determine whether any non-safety-grade equipment
should be upgraded.

76. The Board erred in failing to find that no reasoned " judgment"
was ever exercised by the Staff to deterr.ine whether some systems or
components should be partially upgraded as an exercise of " prudence."

77 The Board erred in failing to find that the Staff does not know
whether the additional reliability to be gained by making the PORV or
other equipment safety grade is "necessary" or desirable.

82. The Board erred in giving important weight to " Staff judgment"
concerning the need to upgrade systems to safety-grade without
considering substantial evidence demonstrating that the Staff's
judgment in this case was not properly exercised. (PID 993)

These exceptions do not question the correctness of the Staff's

definitions, nor the criteria which it put forward for determining whether a

| system previously classified non-safety should be upgraded, wholly or partially.

I They raise issues challenging the applicability of these definitions and

criteria in this case.

!

The criteria proposed by Mr. Conran would require as a requisite to

upgrading a showing that failure of a non-safety system by itself would cause

I .

I
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core damage or that use of a non-safety system was required to mitigate an

accident assuming properly-o pe ra ted safe ty stems. (Conran, ff. Tr. 8372, at

I 8-10) Since the witness believes that non-safety equipment was used only af ter

improper operation of safety systems resulted in core damage, he does not

believe upgrading of these (or other) non-safety systems is required. (Id at 11)

However, on cross-examination the witness could not support this statement.
I

1

]
He did not know, for example, whether pressurizer heaters or the reactor coolant

,

pumps were used before core damage occurred. (Tr. 8603, Conran) In fact, the

reactor coolant pumps were used for I hour and 40 minutes at the very outset of
,

j the accident before core damage occurred. (UCS PF 15) It was apparent that the

| witness had no basis for claiming that non-safety systems were used only af ter

improper operation of safety systems resulted in core damage. (Tr. 8603-8604,
,

~

Conran)
!

Moreover, to the extent that the testimony implies that " careful analysis"

was done by the Staff to determine whether any non-safety grade equipment should

j be upgraded, it is inaccurate. Mr. Conran himself never did such an analysis.

f (Tr. 8547, Conran) He thought that "someone like Mr. Jensen might be involved

!
in that sort of thing." (Id.) When specifically asked what analysis was done byt

| anyone on the Staff of the TMI systems to enable the Staff to determine whether

i
! any TMI-1 non-safety systems meet his criteria for upgrading, the only thing he

|
could point to was the B&W computer analyses of transients and accidents

discussed in Mr. Jensen's testimony on UCS Contentions 1 and 2. (Tr. 8551-8554,

Conran) There is nothing in the description of that work that suggests that it

is directed toward identifying adverse systems interactions or addresses itself

to the criteria for upgrading put forth by Mr. Conran. (Tr. 8555-8566, Conran,

See also Tr. 8103-8107, Pollard)

Based on the foregoing, even if Mr. Conran's criteria for upgrading systems

to safety grade a re the correct criteria, there is no evidence that they have

been applied properly to TMI-1.

,

- - - . - - - - - - ,-_-._w. ,, ,m - - - - , _ . . .. . . - . - - , . _ -----c- -
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Finally, with respect to the issue of whether non-safety grade equipment

should be partially upgraded as an exercise of " prudence", the witness was

questioned on what basis the Staff used to determine what aspects of the system

or equipment should be modified - in other words, what GDC should be applied and

which ignored in the partial upgrade? He stated that a " judgment had to be

struck as to whether the additional reliability that might be gained by that was

necessary." (Tr. 8613, Conran)

However, there is no indication that anyone on the Staff ever did the

review necessary to exercise that " judgment" or even determined what would be

needed to make the particular equipment fully safety grade, what would be gained

in reliability and what the cost would be. (Tr. 8614, 8619-20, Conran) Mr.

Conran knew of no such analysis. He testified that this is because of the

" circumstances under which these kinds of judgments were made," that they were

" hot coal items". (Tr. 8614, Conran) Apparently the decisions ha'd to be made

very quickly on what to include in NUREG-0578, allowing little time for analyses

u

(Id.)
However, even after NUREG-0578 was completed, when there clearly was time

for more thought, no such analyses have been done. (Tr. 8614, 8619-20, Conran)

It is apparent that the Staff does not know "whether the additional reliability

that might be gained" by making the PORV or other equipment safety grade is

"necessary," or desirable. Although it claims to have exercised judgment, the

Staff is not in possession of the basis facts necessary in order to exercise

judgment. Hot coal or not, a perceived need to make decisions quickly does not

justify the inability to support those decisions.

Once again, the Board nowhere discusses any of this evidence or suggests

why it has rejected UCS PF 518-524, although these go to the heart of Mr.

Conran's testimony.

i

__
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Exception:

78. The Board erred in finding that partial upgrading of the PORV is
a significant improvement to safety. (PID 992)

The pertinent portion of the PID at 992 implies that the partial upgrade of

the PORV is a significant improvement to safety and applauds this approach. In

fact, the witness did not know whether the reliability of the PORV had been

significantly improved. (Tr. 8614, 8619-20, Conran; UCS PF 522-524) Nor did the

witness know in what way the PORV is currently non-safety grade. He never

looked at the current' design because the Staff had already decided not to

require full upgrading. (Tr. 8684-8687, Conran) This approach is curiously

backward. The Staff could not possibly decide what measures were needed to

improve the reliability of non-safety components such as the PORV without first
>

trying to determine the ways in which they are vulnerable to failure.

Exception:

. 79 The Board erred in failing to find that instrumentation relied
upon by the operator in order to determine the need for initiating or
terminating safety systems should be safety grade.

See UCS PF 535-540. The evidence establishes that both the incore

thermocouples and the pressurizer level instruments are relied upon to indicate

to the operator when HPI can be throttled. (Tr. 7592, 7654) In the case of the

incore thermocouples, no other instrumentation could be identified which the

operator can use during a LOCA to determine the temperature in the downcomer.

(Tr. 7623, Keaten) The pressurizer level instruments are used to tell the

operator when HPI should be throttled to avoid exceeding the temperature-

pressure limits on the reactor vessel (Tr. 7654, Keaten), a function which even

the Licensee agreed is important to safety. (Tr. 7596, Keaten)

Thus, the TMI-1 operators are directed to perform important (or " critical")

safety functions by relying upon non-safety grade instrumentation. Such



'
.

. .

-101-

instrumentation should be safety-grade. Equipment used to detect the need for a

safety function, to accomplish the safety function, and to confinn that the

safety function has been accomplished is required to be safety grade if the

safety function is performed automatically. There is no logical reason to relax

or dispense with those requirements simply because the safety function is to be

performed by the operator.

Exceptions:

83. The Board erred in failing to require systems interaction studies
as a prerequisite for restart.

i

84. The Board erred in authorizing the operation of TMI-1 without even
- a commitment to perform plant-specific systems interaction studies.

1

These exceptions go to the remedy which is appropriate. The Board has now

removed any requirement that systems interaction analyses be done for TMI-1.

Memorandum and Order Modifying and Approving NRC Staff's Plan of Implementation,

April 5, 1982, Sl. op. at 6-7

We have argued above that the analyses of the TMI-2 accident clearly show

that systems presently classified as non-safety, and hence receiving little or

no NRC review, can cause accidents and be used to mitigate accidents in ways not

originally considered in the plant's safety analysis. The present NRC
:
'

classification system does not adequately recognize either of these kinds of

effects that non-safety systems can have on the safety of the plant. (NUREC-0578

at 18)

While the Staff has recognized the need to consider upgrading non-safety

systems to reduce challenges to safety systems and to improve the capability of

non-safety systems to operate during accidents and transients (Id.), the Staff
_

has no program or plan whatever to take the first required step in this process

- the undertaking of a comprehensive study to identify potential adverse systems

interactions at TMI-1.

.
.

1
_ _ , . . _ _ _ . - _ - . __
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Even as to the non-safety equipment specifically involved in the TMI-2

accident (e.g. PORV, pressurizer level instruments) the Staff made only a hasty

and ill-documented effort to determine whether and to what extent they need to

be upgraded. Insufficient basis was presented to justify the Staff's decisions.

(UCS PF 520-524)

It is simply unacceptable to acknowledge that an unresolved safety problem

exists and then to act as if this plant can be operated without restriction

having taken no steps nor even committed to any future steps directed toward

resolving that problem.

There is a direct analogy between this situation and that presented in

" Virginia Electric Power Co. (North Anna Nuclear Power Station, Units 1 and 2),

ALAB-491, 8 NRC 245 (1978). There, the unresolved safety safety issues in

question were those identified by the ACRS and the Staff in its Task Action

Plans. The Appeal Board stated:

Of course, these ' unresolved' issues cannot be disregarded in
individual licensing proceedings simply because they also have genericv.

applicability; rather, for an applicant to succeed, there must be some
explanation why construction or operation can proceed even though an
overall solution has not been found.

***

Where operation of a facility is involved, similar analysis is
necessary; but as to certain issues, the justification for giving an
applicant the green light can obviously be more difficult to come by.
For example, the reason often given for allowing construction activity
is that there is still time to find a solution and build it into the
plant's design. At the operating license stage, that reason is not
available. But there may be one or more other justifications for
permitting the plant to operate. The most common are that a solution
satisfactory for the particular facility has been implemented, a
restriction on the level or nature of operation adequate to eliminate
the problem has been imposed, or the safety issue does not arise until
the later years of plant operation. (8 NRC 245 at 248)

No such justification has been suggested sufficient to allow unrestricted

'

operation of TMI-1 despite the existence of this safety problem. Nor, as the

!. Appeal Board indicated, does the problem go away because it is generic. The
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fact that other plants are subject to same problems and uncertainties is no4

reason to ignore the issue when it comes to the Board in a case within its

jurisdiction.

It is also significant that the ACRS recommended " timely completion" of

systems interaction studies for TMI-1, a recommendation that the Staff chose to

reject without apparent justification.

TMI-1 should not be permitted to operate until the completion of a

comprehensive engineering analysis which identifies potential adverse

interaction between non-safety and safety systems and

1) non-safety systems which can cause or aggravate an accident are either

upgraded or their potential adverse effects are effectively isolated from safety

systems, and

2) non-safety components and systems (including instrumentation) which are

called upon in the mitigation of accidents and transients are upgraded to safety

grade.
.

I. Board Question 6

Exceptions 103-109
O

PID 1005-1067

UCS Proposed Findings 380-471

UCS Reply Findings 78-114

Summary

Board Question 6, subparts (a) - (k) were directed at determining whether

the decay heat removal systems at TMI-1 are sufficiently reliable to permit

restart (and long-term operation) without undue risk to public health and

safety. UCS believes that the record shows that the TMI-1 emergency feedwater

system ("EFW") is not a sufficiently reliable mode of decay heat removal. The

- . _ . _ . _ __
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Board agreed that "the reliability of the EFW system has not been demonstrated '

to be adequate by itself." (PID 1050) However, the Board ruled further that,

when EFW is backed up by the bleed-and-feed mode of cooling using the high

pressure injection ("HPI") system, the two systems combined are adequately

reliable.

The Board's reliance on bleed-and-feed is misplaced. This record does not
,

1

permit a finding that bleed-and-feed can be relied upon. The Board essentially

picked a number out of the air for the reliability of bleed-and-feed (PID 1056,

! 1065) that has no support whatever in the record. (See discussion in connection

with exceptions 9-11, 15-19, supra, at 9-13,18-24) Moreover, to use bleed-and-

feed for decay heat removal transforms an anticipated operational occurrence,

such as loss of main feedwater or loss of offsite electrical power, into a

loss-of-coolant accident. This turns GDC 14 on its head. (UCS PF 434) In

addition, the Board has permitted restart despite acknowledging that a single

failure can cause loss of all feedwater to both steam generators. (PID

1060-1064)

Exception:

103 The Board erred in finding that automatic initiation of the
emergency feedwater system will be safety-grade at restart for smalli

break LOCA's and main feedwater transients. (PID1057)13]3

The Board found that the automatic initiation of the EFW system will be

( safety grade at restart for small-brea'k LOCA's and main feedwater transients.
|

(PID 1036, 1057) This is a factual error. As the Board noted at PID 1028, the

automatic initiation of the EFW pumps will be safety grade at restart. However,

this is not true of the EFW flow control valves. The existing automatic

I

_1J3/ The PID reference originally cited in UCS's exceptions was PID 1050.
That was a typographical error.

i

_ __ - _ - - - , _ , _ _
_ _ _
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circuits for opening, and subsequently controlling, the EFW flow control valves

are derived from the non-safety grade Integrated Control System (PID 1031) The

Board apparently overlooked the fact that the ICS both initiates opening of the

EFW flow control valves and, thereafter, controls the flow rate. This latter

function is clearly recognized as being performed by the non-safety grade ICS.

(PID 1036) Thus, the automatic intiation of the EFW system is not safety grade

for any accident.

The automatic circuits therefore do not meet the single failure criterion.

(Staff Ex. 1, at C8-36) This violates the short term requirement that the

automatic initiation circuits shall be designed so that a single failure will
.

not result in the loss of emergency feedwater function. (Staff Ex. 1, at C8-34;

NUREG-0578, at A-31; UCS PF 456) NUREG-0578 clearly provides.at page A-31:

2. The automatic initiation signals and circuits shall be designed so
that a single failure will not result in the loss of auxiliary
feedwater system function.

Exception:

104. The Board erred in recommending restart without requiring design
modifications to eliminate the hazard of a single failure causing
iolation of all feedwater to both steam generators prior to restart.
(PID 1064)

The Board found correctly that a single failure in the steam generator

rupture detection system could cause loss of all feedwater to both steam

gene ra tors. (PID 1060-1064) Its response was to direct the Licensee to propose

a long-term " solution" and to have the staff " certify" to the Commission prior

to restart that the Licensee has made " reasonable progress" in initiating its
,

program for the long-tem solution.

The single failure in question can cause the EFW system to completely lose

its capability to perform as intended. This violates the same short-term

requirement quoted in connection with the previous contention. The plant should

therefore not be permitted to restart until this problem is corrected. The

Board is not free to waive this requirement.

. - _- __
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Exception:

107. The Board erred in relying on HPI in the feed-and bleed mode a

compoensation for an inadequately reliable EFW system. (PID 1057,
1065)

UCS has extensively briefed the issues related to the propriety of reliance

on the bleed-and-feed cooling mode to perform functions important to safety. It

will not be repeated here, but is incorporated by reference. (See the

discussion in connection with exceptions 9-11, 26-19, supra). Bleed-and-feed

has assumed a role of central importance in this proceeding. It is relied on to

compensate for unreliability in the non-safety equipment needed to maintain

natural circulation (pressurizer heaters, UCS Contention 3), for the absence of

a reliable method of providing forced cooling in the event of loss of natural

circulation (UCS Contentions 1 and 2), and for the unreliability of the

emergency feedwater system.

The Board malie its "own estimate" (PID 1065) of the reliability of

bleed-and-feed; it assumed a failure rate of 1x10-2 (1 in 100) per reactor year.

(PID 1056) There is no support whatever in the record for this figure; it is

literally picked from the air. The Licensee did no quantitative reliability

analysis for feed-and bleed cooling. (Jones, ff. Tr. 4589 at 3) The Staff did

not request nor did the Licensee provide it with either procedures or analyses

for cooldown of the RCS by feed-and-bleed, nor did the Staff perform its own

evaluations. (Wermiel et al., ff. Tr. 6035 at 6)

Heither did the Board provide an independent, technically supportable basis

for its conclusion at PID 1056 that it can add a safety factor of 100 to the EFW

reliability as credit for bleed-and-feed. It gives only two bases for its

conclusion: 1) that the HPI sytem is safety-grade, and 2) that there has been

"no demonstration" that the failure probabilities are " grossly in error." (PID,

1056) The latter is no basis at all. The fact is that there is no evidence in

the record of a failure rate for bleed-and-feed. This lack of evidence cannot

-
- - . - _ . __ -
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be used as support for a number selected by the Boa rd. Morever, there was no

opportunity to make a " demonstration" that the number is erroneous, since no

party put it forth in the hearing.

The former statement assumes use of the safety valves for the bleeding

function, (PID 1051) a function for which they are untested and unqualified.

(See supra at p. 21-23) For the purpose of performing the bleeding function,

the safety valves cannot be said to be safety-grade. (Id.) This record does not

support a finding that the safety valves are highly reliable for the bleeding

function.

Moreover, even if one were to assume that the HPI system for bleed-and-feed

is safety-grade, that does not lead automatically to the conclusion that it has

a failure rate as low as the Board assumes. Indeed, the EFW system being

reviewed will also be safety-grade at some point in the future, yet as the Board

finds, it will not even then be highly reliable. (PID 1050)

The Board's heavy reliance on bleed-and-feed is an error. We believe that

the Appeal Board should also be aware of a document casting. further serious

doubt on the propriety of placing heavy reliance on the bleed-and-feed cooling

mode. This document, SECY-81-513, " Plan for Early Resolution of Safety Issues,"

Enclosure 3, . Appendix: Some Numerical Examples, is not part of the hearing
,

record. It was not brought forward by the Staff and was only discovered by UCS

in the past few weeks. We believe that it contains the type of informa tion

j which the Staff should have brought to the attention of the Licensing Board

under the direction of such cases as Duke Power Company (William B. McGuire

Nuclear Station, Units 1 and 2), ALAB-143, 6 AEC 623 (1973) and Virginia

Electric and Power Company (North Anna Power Station, Units 1 and 2 ),

CLI-76-22, 4 NRC 480, 491 (1976). We do not assert misfeasance on the Staff's

j part; it is certainly possible that this information never came to the attention

of the appropriate persons. However, if it had, it should have gone to the

Board and would not now be outside the record.

- _ . - _ . _ . . - _ _ . .- - - -
-
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The document, which is attached, presents the results of a reliability

assessment for the Davis-Besse EW System. It contains the following conclusion

at page 4: "In particular, there is a large uncertainty in the probability of

saccessful cooling using bleed-and-feed."

This must be read in context. TMI-1 does not have the same design as

Davis-Besse. Therefore, the uncertainty in the viability of bleed-and-feed

related to the low shut-off head of the HPI pumps is not applicable to TMI-1

(Id. at 3). However, the " considerable uncertainty in the viability of feed-and

bleed.. ." related to the fact that "no thorough analysis has been performed of

the use of the ECCS in this mode" is applicable to TMI-1. (Id.) It is clear in

context that the probability of successful cooling using bleed-and-feed was

analyzed independently from the plant-specific problem at Davis-Besse. That is,

part of the analysis assumed that bleed-and-feed was established, but the

probability of it successfully cooling the core was still very uncertain. The

document is attached for the Board's attention.

Exception:

108. The Board erred in rejecting the lesson learned from TMI-2 that
EW systems shuld be adequate to remove decay heat without causing
opening of reactor coolant system relief and/or safety valves. (PID
1026, rejecting UCS PF 390-92)

See UCS PF 390-392. The pertinent lesson it.arned requirement was that EW
;

; initiation time and capacity and reactor scram time should be such that stean

generator water level should remain high enough to remove decay heat "without

causing opening of the primary coolant relief and code safety valves."

(NUREG-0578 at A-30) The Board found that a valve will possibly open. (PID

1026) This is inconsistent with the requirement quoted above.

The Board discounts this on the basis that the overall improvements will

" greatly reduce challenges to the relief valvas and thereby satisfy the
,

concerns..." contained in the pertinent lessons learned requirement. However,

.. __- -- ._ ._- - -
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this record clearly does not support a conclusion that challenges to the valves ,

have been " greatly" reduced. All of the changes at restart will only increase

j the reliability of EFW from 8x10 ) to 2x10-3 (Wermiel/ Curry Chart, PID P. 239).-

i
j This is less than a factor of three for an analysis which has an inherent

uncertainty of a factor of 10. (Tr.16, 965, Curry)
i

,

Exception:

1
I 109. The Board erred in failing to give substantial weight to evidence

showing that heat removal from the steam generators, which is
necessary if EFW is to be effective in removing decay heat from the

,

reactor coolant system, relies on non-safety-grade equipment. (PID
1023, 1024; compare with UCS PF 395)

In evaluating the EFW system, the Board failed to take into account that

; use of EFW for decay heat removal relies upon the operation of other non-safety

1
'

grade equipment such as the atmospheric dump valves, the turbine bypass valves,

and/or the main condenser. (Tr. 16, 557-59, Keaten) There is no way to remove

. decay heat from the steam generators without the use of non-safety grade

equipment. (Id.) This introduces an inherent unreliability into the system.

In addition, the reactor operator is relied upon to manually control steam

generator level. Automatic control of steam generator level is provided by the

non-sr.fety grade integrated control system, but not at a sufficiently high level

for adequate heat removal in the two-phase mode of natural circulation. (Tr.

16, 561-62, Ross)

The effectiveness of heat removal via the steam generators cannot be

evaluated solely by considering the probability of delivering feedwater to the

steam generators. One must also examine the oprobability of successfully

i.e. steam-from the steam generator. If the heat is notremoving heat -

successfully removed from the steam generator, the temperature and pressure in

the primary and secondary systems will increase until there is opening of the

,- PORV and/or safety valves. In other words, delivery of water to the st,eam

-- . __ ----- - _ _ . . . - - . . - . - . - .. -- . . - . _ - - . - . . . ..



_ _ _ __--- - - _ . -__ . - . . .__ . .. _ _ . _ _ . . _ . . _ . _ ._ _ __ __
-

,

f
.

| -110-
* *

generator is only one of the functions needed to successfully cool the primaryt

system. The Board ignored the other necessary function of removing heat from

the steam generator and thereby from the core. For this function, the system is

non-safety grade.

- J. Conclusion

For the above stated reasons, UCS's exceptipna should be sustained.

Respectfully submitted,
'

I i
*
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17h Meiss
HARMON & WEISS
1725 I Street, N.W.

Suite 506
Washington, D.C. 20006
(202) 833-9070,

Counsel for UCS

i

DATED: April 14, 1982
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ADPENDIX: SOME NUMERICAL EXNiPLES
, ,

[ '. 'Introducti on

Several examples of the application of the proposed priority scheme are
described below. The examples chosen were recently evaluated in the SPEB
Branch. They are issues for which the estimates of frequency, consequences,
and cost are new and which have not received extensive peer review and
discussion.

The derivation of a priority score for any issue is of course only as * good"
as the accuracy of the three most important parameters-frequency, conse-
quences and costs. Estimates of these three parameters are necessarily rough,.
since firm data and/or sophisticated risk analyses are usually not available.
Moreover, as the issue progresses toward resolution, additional information
obtained during the course of the work will lead to updates of the estimates
and thus to the priority score. ,

In general, factor-of-five estimates of the three parameters are desirable,
but factor-of-ten estimates are sufficiently accurate to produce useful
priority scores. Thus, estimates of the three parameters need not be very
sophisticated.

The range estimates must reflect the uncertainty in the three parameters.
When possible, statistically-derived limits (95". confidence) are used. How-
ever, it is usually, necessary to use judgement to set these limits. In such,,

cases, the objective is to set the limits widely enough to be reasonably~

.

certain of boundi'ng the parameter..~
,

b
2. BWR Scram Air Dump ,

This issue congeys the slow loss of control air pressure in the scram
system of BWRs. Air pressure dropping at a certain rate will first all'ow
some of the CRD scram outlet valves to open slightlf, thus filling the scram
discharge volume with water, but allowing little or no control rod movement.
Eventually the rods will try to scram, but the scram will be impaired. Mean-
while, the dropping air pressure can cause a transient (e.g., via feedwater-

.

controller lockup) which would normally call for a scram. One non-damaging
event of this nature has already happened.

.

A proposed fix for this problem is an air header dump valve, which will force
air pressure to drop rapidly once it reaches a critical setpoint.

Frequency is estimated as follows. One non-damaging event has happened
in about 175 GE BWR-years of experience. If we assume that one tenth
of these events lead to an ATWS scenario, the frequency becomes:

-4-

F = .1 events = 5.7 x 10 events /r-y
1/6 r-y .

.

/ The estimation that one-tenth of these events could lead to an ATWS is based
I on the assumption that the true number is less than one, but probably more

than one hundredth. .,
,

_,.. . ~ . - . ... m_
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Likely consequences of such an event are those of a loss-of-feedwater ATWS,#
The release is on the order of WASH-1400 Release

Categocr BWR-4:}t.
i .e., a core me

8
R = 2.1 x 10 C1/ event

Cost to a typical BWR plant owner is about one week's downtime to install
the air header dump valve system. .

6
I = 7 days x $300,000/ day = 2.1 x 10 dollars

Nineteen BWRs have scram discharge volumes susceptible to this problem

N = 19 , . .

.

The cost to NRC is approximately one staff year. At 580,000 per staff year,

this is:

C = 80,000 dollars

These nurbers are simply plugged into the formula:

I
5 = NdFR 2 ]

C + NI

S = (19)(5.7 x 10-4 )( 2.1. x 108 }1.2
(.08) + (19)(2.1)
6 Ci l.2 avoided per year) S = 3 x 10 - ..

million collars spent

It is now necessary to estimate the range of uncertainty in this numerical score.
To do this, we must estimate the uncertainty of each of the principal parameters:
frequency, release, and costs. In practice, these uncertainty ranges are quite

--

large, and are generally expressed at factors of 2, 3, 5 or 10.
the frequency

In this example, the frequency F is composed of two components:
of an air-failure-i.nduced scram failure and the probability that this event will
lead to the release of radioactivity. _3 e former is based on operating experience.h

/r-y) could be a factor of 10 higher orWe estimate that this figure (5.7 x 10
lower.

The probability of the event leading to a radioactivity-releasing ATWS could, in
our judgement, be a factor of 5 higher (0.5) or a factor of 10 lower (0.01).
Here, the asyrmetry in range results partly from the fact that probabilities
cannot exceed 1.0. . .

<

( ., The release estimate could be off a factor of 5 in either direction, in our
judgement.

.
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r
The cost estimates (here doninated by licensee costs) could be a factor of 5
higher or a factor of 2 lower. Cost estimates are generally regarded as being
more of ten too low than too high, and the range here reflects this.

Calculation of the range of the priority score, S, is now straightforward since
all of the couponent factors for S are multiplicative and errors in these fac-
tors are independent of one another:

Initiating event Release Curies
Frequency P robabili ty R eleased Costs S

lg2 2 13High estimate 10 5
2 5 17Low estimate 10 10 5
.

The factors for S are the square roots of the sum of the squares of the component
factors, except that the. factor for curies released must be raised to the 1.2
power first. Hate that the low estimate for cost is used for the high estimate
of S and vice versa; this is because costs appear in the denominator.

If S = 3 x 10 , we divide by 17 and multiply by 13 to get a range of:
'

,.

5* 72 x 10 to 4 x 10 ,

This range is an estimate based primarily on judgenent, and should be considered h*

as such. For a "true" score (a hypothetical figure based on exact values of
the component frequencies, releases and costs) to lie outside this range, either
an individual parameter would have to be out of its individual range or several
paramenters would have to simultaneously be near the Joctrenes of their ranges . ,

It is possible, therefore, for the "true" score to lie outside this range. The

range is only intended as a guideline. However, it is expected that most "true"
scores would lie within the estimated range.

3. Diesel-driven Auxiliary Feed Purp at Davis-Besse

The auxiliary feedwater system at Davis-Besse has only steam-driven auxiliary
feedwater pumps.$ The safety concerns are (1) there is no diversity in the
auxiliary feedwater system (other B&W plants also have a motor-driven auxiliary

| feedwater pump) and (2) if the steam generators dry out, no steam will be
available to drive the auxiliary feed pump turbines. The only way to remove
decay heat would then be using the ECCS in a feed-and-bleed mode of operatics..

There is considerable uncertainty in the viability of feed-and-bleed operation
at Davis-Besse since the high pressure safety injection pumps have a shut-off
head below the safety valve and PORY setpoints, and no thorough analysis has been
performed of the use of the ECCS in this mode.

w'
.

e

4
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In regarc tc steam generator dryout, four such events have occurred at EL,
plants ourir.g. a total B&W experience of about 41 reactor-years. For a oryout
event to occur at Davis-Besse, a special automatic steam generator isolation or.-

I low steam line pressure would have to fail. In such a case, the licensee claims

tnat a special s. mil motor-driven pump could be aligned to pump water into the
steam generators. This would not provide enough water to remove decay heat,
but would generate enough steam to enable the auxiliary feedwater turbines to
s ta rt.

An event tree was constructed which considered the frequency of initiating
events that would require use of the auxiliary feedwater system, the ability
to isolate the steam generators and use the special motor driven pump so
that there would be steam available for the pumps, the reliability of the
auxiliary feedwater pumps, and the probability of successful cooling using
feed and bleed. The initiating event frequency was based on the actual
frequency of tne occurrence of steam generator dryout events at B&W plants,
and on EPRI data f.or other events that resulted in the need for the
auxiliary feed water system. The success / failure probabilities of the various
sequences shown on the event tree were estimated based on a comparison of

~reliabilities reported in WASH-1400 for similar systems and components.-
Evaluation of the event tree indicated that the pynt value of the probability
of tnc failure to adequately cool the core was 10 per reactor-year.

The consequences of such an event include a core melt but not direct con-
tainment failure. We approximate the release using WASH-1400 Release

#
e Category PWR-7:

6\ R = 2.1 x 10 Ci
,

The proposed fix to reduce the probability of inadequate core cooling is to
install a diesel-driven auxiliary feedwater pump at a cost of about 32,000,000.
NRC cost is estimated to be 1/2 staff year, or 540,000. The rest of the
calculation is straightforward.

S = Na [FR ]
-

.

C+ NI -

S = (1)(10 - )(2.1 x 10 )
*

.

(0.04 ) + (1)(2.0)
2S = 2 x 10 ,

As noted above, there is a considerable uncertainty in the value of some of
the probabilities used to quantify the event tree. In particular, there is
a large uncertainty in the probability of successful cooling using feed-and-
biced. Also the reliability of the systems that isolate the steam generator
to maintain a source of steam to the steam driven auxiliary feedwater system
is not known with a great deal of certainty. Bounding values of the success /
failure probabilities of these two systems were estimated. The event tree was
then quantified using these extreme values. This provided an estimated un-
certainty band about the point value of the frequency of the failure to,

adequately cool the core. The band ranged from a factor of 10 low to a factor
of 10 high.

.



-

''
-

. .

,

' .
'

-5-

(
The uncertainty in frequency was then ccmbined with the estimated uncertainties

,

in consequences and cost to detennine the estimate range in priority score.
The consequences were estimated to possibly be a factor of 5 higher or lomr.

The actual costs were judged to be no more factor of two lower or a factor
These factors were combined, as describedof 5 higher ( factor of - 2 to + 5)l.

above, to yield a range of 2 x 10 to 2 x 10 3

4. Steam Generator Tube Rupture Detectors
.

This issue deals with thg installation of special radioactivity detectors
on P4R main steam lines. They kould be installed to provide additional
diagnostic capability in the event of a steam generator tube rupture,

Theenabling the operator to detennine which steam generator is leaking.
operator could then isolate the leaking steam generator (after ramping down
to no-load tenperature) and cool dom using only the intact steam generator (s) .

ItNote that the proposed fix does not change the frequency of the event.
redtces the magnitude of the radioactive release, i .e., mitigates the event.

The frequency of Steam Generator Tube Rupture is 10-2 per reactor-year.
The release depends 6n the availability of offsite power (steam may be
vented via atmospheric dunp valves rather than by turbine bypass to conden-
ser) and on the coolant activity (which can increase by a factor of 60

C' during an iodine spike) . Details of this calculation can be found in
Reference 5. The result is a point estimate of:

a

! .1.2 1.2
A [FR 3 = 1. 4 Ci / r-y

| There are 43 PWRs affected by this issue. The cost per plant is estimated
at 3600,000. The forward-looking cost to NRC is about two staff weeks per ,,

plant plus another two staff months of generic work, or about $150,000.

S = N a[FR * 3

C + NL

5= (43 ) (1.4 )
(0.15 ) + (43 )(0. 6)

S = 2 x 100 .

Because the frequency and release calculations are rather lengthy { in ReferenceIt was5), the details of the range calculation will not be given here.
assumed that the frequency range was plus or minus a factor of 5. The release
(which was based on a detailed ccmputer calculation) was estimated to b2 accu-
rate to within a factor of 3. The cost was estimated to possibly be too low
by a factor of 5 or too high by a factor of tw). This gave overall uncertainty
factors for S of - 8 and + 7. * Th'at is, the range would extend from one eighth of,,

'

h the point value to seven times the point value, or:
-1 1

3 x 10 to 2 x 10 .

_
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BVR Hisloaded Asse=bly_,. ,

This issue dealswith an unexpectedly hjgh nur.ber of BWR fuel loading
errors in recent operating experience. Hisloading of a BWR bundle,
either by rotation or by loading into the wrong location, can result in
the bundle being overdriven, possibly into deparature from nucleate
boiling (DNB).

The safety analysis for each BWR reload assumes that one assembly is mis-
loaded. Thus, normal operation should not drive a misloaded bundle into
DNB. However, the misloaded bundle can be driven into DNB in two ways:

The GEXL correlation assures that boiling . transition will be avoideda.
99.9% of the time. Therefore, there is a probability of 0.001 that sus-
tained DNB will occur for the worst-case misloaded assembly during
normal operation, if the misloading ICPR is reasonably close to the
limiting tCPR (and it usually is). With a 1/3 core reload, there is
roughly a 1/3 chance of a given misloaded assembly being near a worst

.

case during the course of a cycle.

Ten fuel-loading-error (FLE) occurrences are presently on file for
about 190 BWR-years experience. The frequency of bundle failures

.

during steady-state operation is therefore:

Fa - 10 FLEs .x 1 worst-case FLE x .001 DNS-induced fai_ lures
190 r-y 3 FLEs, I worst-case FLf. i..

k
Fa = 1.8 x 10 bundle failures /r-y'

b. If a transient occurs, the core may be driven closer to DNB. The mis-
loaded assembly starts out closer to DNB than assumed in the Safety . ,

Analyses, so it will be driven momentarily into DNB for worst-case
misloadings.

-.

Although a reactor scram is not an unusual occurrence, significant
transients (i.e., transients that bring the core near DNB limits) are

In the absence of firm data, we will assume that a significant .rare.
transient occurs about 10 times in a 40-year plant life, based on
engt neert ng iudgment.

,

Studies have shown that momentary DNB usually does not cause fuel
failure.7 We will assume that one tenth of the transient DNB events
result in fuel failure, based on judgment and the data in Reference 7.

Worst-case FLEs/ cycle = 10 FLEs x 1.5 r-y x 1 worst case
190 r-y fuel cycle 3 FLLs

.

~

= 2.6 x 10.
,

significant transients / cycle = 10 transients x 1. 5 r-y .

$ 40 r-y cyc1e

~

= 3.8 x 10
.
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( A bundle failure requires a worst-case FLE and a significant transient
in tne same cycle .

F = [( 2.6 x 10-2 )(3.8 x 10-1 ) DNB events] x 1 cycle x 'l failure

b cycle 1.5 r-y 10 DNS events

= 6.6 x 10-4Fb

Based on rod-crop-induced fuel failure calculations, one failed fuel
bundle will release roughly 100 C1 to the environment.

The proposed fix is for licensees to pay stricter attention to core
loading 0A procedures. This should not involve more than one staff
day per plant, since it is actdally a return to cocrattments already
in place, not a true upgrade of procedures.

2 ~

I = 3.1 x 10 dollars = 3.1 x 10 million . .

>

N = 24 reactors affected

The anticipated cost to NRC is estimated at one staff week of generic effort
plus are staff day per plant of enforcement activity.-

# C = 8.9 x 103 doll ars = 8.9 x 10' million .

1

,[ ' S = N o(FR .2 ' ]
-

G + N1 ,

S = (24)[(1.8 x 10 -5)(100)1.2,+ ( 6.6 x 10 -4 )(100)1.2 ]
_

_

8.9 x 10 ~ + ( 24 )(3.1 x 10 )

S = 3 x 10 .

-
. .

is composed of the frequency of misloading (a factor of 2 was assumed),
Fatne probability of a worst case (factors of +2 and -5), and the number of ~ -

f ailures per worst case (factor of 3). Again, these figures are based
primarily on judgment.

in addition, Fb is composed of the frequency of significant transients
-

(f actor of 3), and failures per transient CNB (+2 and -5).

Release is judged to be within a factor of 5 and costs to be within +5
or -2. -(Note that NRC costs are significant in this example). Since the
two frequencies are additive, the range calculation is somewhat more com-
plicated than a simple sum of squares. The results is a factor of +8 or
-11 for 5, giving a range of: ,

-

3 x 10 to 2 x 10 .

./
.

|

!
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f.ecirculation Puma Ses1 Failuref. .7
Tnis issue deals with an unexpectedly high rate of failures in PWR recircula-
tion pump seals.d A seal failure results in a primary coolant leak, i.e.,
a very small LOCA.

indicated that a break in the reactor-Tne results reported in VASH-1400
coolant pressure bounoary having an equivalent diameter in the range of 0.5Since the current study
to 2 inches was a significant cause of a core melt.
shows that comparable break flow rates have resulted from RCP seal falures
at a frequency about an order of magnitude greater than the pipe break,

frequency used in WASH-1400, the overall probability of core melt due to|

these small-size breaks could be dominated by events such as pump seal
!

failures if the WASH-1400 assessment is correct.
Using the current estimates

of seal failure rates and WASH-1400 scenarios for core melts induced by small
LOCAs, we estimate a core melt frequancy of approximately,10'4per reactor

year.

For ranking purposes, we are interested primarily in the frequency of sealSeal failure isfailures which result in the release of radioactivity.i

involved in many accident sequences, which lead to a spectrum of releases.,

Tnerefore, to calculate a[FR *b, we must calculate the change of probabi-
'lity of each WASH-1400 PWR release category due to changing S2 (the veryback to 10'# per reactor-year.~

smal1 LOCA probability) from 1.1 x 10,

/R-Y is the S2 probabi1Qy presently assumed in WASH-1400. 'Considera-
'

3
(10
tion of seal failures adds 10

to this). The appropriate probability estimates| _ ,,

are in Table Y 3-14 of WASH-1400.3 The results are:
'

-

Release Category P robability Curies Released AF
n

4

PWR-1 1 x 10'6 1.2 x 10' - 7.9 x 10 -

8 5

| PWR-2 3 x 10 9.3 x 10 1.7 x 10- ,
c

8 5

! PWR-3 3 x 10'6 5.2 x 10 8.6 x 10..-
' 8 4

| PWR-4 3 x 10 2.8 x 10 4.1 x 10-

-6 8 1.6xloi3 x 10 1.3 x 10.

PWR-5 2 x 10i 1.0 x 10 1.9 x 10"8
3PWR-6 ..

PWR-7 2 x 10'' 2.1 x 10 7.7 x 10
6 l.2

Total: 1.4 x 10 Ci /R-Y ,

Unfortunately, the solution isTnere are 43 PWRs affected by this problem.
Possible solutions include special detectors that signal hignnot known.

leakage, more frequent seal replacement, new seal designs, and more smoothlyIn tne
running pumps that take longer to mecnanically degrade the seals.
absence of a firm solution, we cnoose the least expensive solution (detec-

5500,000 per reactor. This choice is nottors), which are estimated to cost It isto be considered a recommendation for a particular technical solution.|
The figure will bemerely a first figure, appropriate for a temporary fix.'

) b revised as more information becomes available. .

NRC costs are estimated at perhaps four months of generic effort plus one
staff week per reactor, or about 593,000.

- - . _ - _ _ . .- -
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The tentative priority score is now easily calculated:

S = N A [FR .23
T

C + NI

6S= (43)(1.4 x 10 )
Tb.093) + (43)to!5)

6 . '

S = 3 x 10

It should be noted that both the seal failure rates and the likelihood of
such small LOCAs leading to core melt according to WASH-1400 are conser-
vatively estimated. These conservatisms are introduced in the analysis by
-(l) including seal leakage rates of 20 gallons per minute or greater in
the failure data base, and (2) taking the conclusions of WASH-1400 regarding
the probability of core melt given a small LOCA. The WASH-1400 estimate is
believed to be conservative because the more probable sequences are not
likely to proceed to care melt if credit is given for operator action or if
fuel failure is realistically calculated. In any case, seal failures would
still remain significant contributors to core melt if their frequency is not
reduced.

Therefore, to calculate the range, we assuce that the frequencies could be
a factor of 5 higher or a factor of 10 lower. In addition, we ' assume that
releases are within a factor of 5 and costs (which are very uncertain in,

this example) are within -2 to +20. The results'are factors of -23 and
+9, giving a range of:

75 to 3 x 101 x 10 ..-

. q.

7- jyPWR Diesel Generator Reliability
-

Diesel generators have not proved't6 be uniformly reliable. Although some
installations have had very good experience, others have had a rather poor -

operational record. Because many safety-related systems need AC power to
operate, ar.d because offsite power is lost occasionall , poor diesel

,

generator reliability is an important safety concern.

Safety consequences were determined using Table Y 3-14 of WASH-1400.3 Loss-
| of-onsite-power appears in several sequences in Release Categories 1, 2 andi

6. The calculated probabilities and consequences are as follows:

Release Category PWR-l PWR-2 PWR-6

Estimated Probability 3 x 10 -8 2.7 x ig 6.1 x 10 -76

D 9 8 8

Curies Released 1.2 x 10 9.3 x 10 1.0 x 10
*

.

.

. - - - -



- - 10-

.

These nu=cers assume a diesel failure rate of 0.03 failures per start attempt
I- for each of two diesels (no comon mode failures). Field experience indicates

an average failure rate of roughly 0.05 : failures per start attempt, with
about 5% of these being comon mode. (The numbers are also based one one

i

plant design. Other plants may differ.)
)

It is estimated that this rate can be improved to .02 failures / attempted start.
It is further estimated that about 22 plants will need to install the
hardware modifications cited in Reference 9 to achieve this target rate.

Removing the assumption of 0.03 failures / attempt from the WASH-1400 figures,
and inserting the new probabilities with a 5% comon mode assumption, the
results are:

Release Category PWR-l PWR-2 PWR-6

5 -6
1.6 x 10 -7 ) ,4 x )g 3.2 x 10Present Probability

-6
4.5 x 10 -8 4.1 x 10 9.2 x 10

-

Improved Probability
89

Curies Released 1.2 x 10 9.3 x 10 1.0 x 10

3 5 3
.2 - 9.0 x 10 5.7 x 10 9.1 x 10

3F R
5

Total a F R 1.2 = 5.9 x 10C, n n

It is estimated that the cost to NRC will be 5400,000 and the cost to a
-

lii.ensee will be 3830,000. The priority score is then:.

.

5 * Na[Fy .2 3
,

C + HI
- .

S = (22)(5.9 x 10 5)
( .4) + ( 22)( .83) _

S =7 x ld
To calculate the range, we assume a factor of two range in both the initial-

The transient frequencies and radioactive releasesand final failure rates. Thear.e assuced to be within a factor of 5, and costs to be within +5 or -2.

result is a range of :
.-

4 6
7 x 10 to 6 x 10

8. Boron Dilution

Many g'Rs have no positive means of detecting boron dilution during cold shut-Some operations carried out during outages (e.g., steam generatordown. Barondecontamination) reduce the RCS volume, thus speeding up dilution.(, place during such operations, although thus far criticality1

dilution has tak'

has not occurred

.

- --
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De frequency is difficult to estimate since no actual radioactivity-
leasing events have occurred in the 280 PWR years of current experience.

noreover, the event under consideration occurs during shutdown conditions,
for which no appropriate event tree studies exist.

,

An upper limit on frequency can be calculated based on statistical consi-
derations. If we assume a Poisson process, having zero occurrences in the
280 reactor-years implies that, to 95% probability.

-2
Fi< l .1 x 10 events /R-Y

|
To get a lower bound, we make the analogous pragmatic assumption (based alsol

on our judgement) that the probability of one event in the same period is at
least 5%. This implies that:

F _> 1.9 x 10-4 events /R-Y ,. ,

A "best estimate" value is needed for the priority score formula. The statis-
tical methods above cannot give this, so we take the pragmatic approach of
using the geometric mean of the two limits:

F = 1.4 x 10-3 events /R-Y
~ criticality caused by boron dilution during shutdown (with all rods in)

ill take time to reverse. We make the reasonable but purely judgmental
assumption that 1% of the fuel pins release gap activity. Jf 180 assemblies ,

are present,1% of the total gap activity would be 4.3 x 10'C1. Since the'

|
reactor head is removed, about 10% of this activity would escape from the.
containment ventilating system. (See dropped fuel assembly accident analysis,
Surry FSAR.)

4
- **

R = 4.3 x 10 Ci

All 43 operating PWRs are affected by this condition. The fix is to install
instrumentation to detect the event and stop the dilution, either automati- _ . _ _ .

cally or, if the detection is sufficiently early, by alerting the operator.
Cost to the licensee is estimated to be S200,000. NRC costs are estimated
to be about one month of generic effort plus one week per reactor, or
573,000. The priority score is:

lS = N a [FR .2 3
C + NI

S = (43)(1.4 x 10 -3)(4.3 x 104 ) 1.2
-

(.073) + (43)(.2)
3

t S = 3 x 10

..o estimate the frequency range, we use the 95% statistical bounds given
above. The release is also quite uncertain, and a factor of 10 is used here
Costs are assumed to be within -2 to ,+5. The resulting range is:

42 to 5 x 10! 2 x 10
| *
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PWR Resistance Temoerature Detector Time Responses#
o

Some of the inputs to PWR scram systems are derived from resistance tempera-
ture detectors (RTDs).

Operational experience with these detectors has
shown that the the;r9al time constant has degraded in service by as much as

'

a factor of three. 7
Thus, scram time could be delayed over that assumed

in the safety analysis.
They provide

Coolant temperatures are only one input to the scram system.the 'first in" signal only during baron dilution transients and certain
control rod bank withdrawal transients.

We estimate that this
The average delay observed is about 0.86 seconds. f 1.285
would cause a minimum deparature from nuclear boiling ratio (DNBR) o
during either of the two transients mentioned above. A simplified hand
calculation indicates that such an event would release roughly five curies
to the environment.

Based on actual experience, the frequency of boron dilution events is 0.03
and the frequency of uncontrolled rod withdrawal events is 0.01per R-Y

per R-Y.q'
Specialized equipment is

There are 43 reactors affected by this condition. 526,000
comercially available to fix this problem, at a total cost of(-

- per installation. '

The NRC cost is estimated to be one week of generic effort, plus two days
per plant, totalling 329,000. The priority score is:

lth[FR .2 )S2
.C + NI _ ..

S =(43)( .03 + .01)( 5) .2
'(.029) + (43)(.0261 -.

I
S =1 x 10

For the

To calculate a range, a factor of 5 was assumed for frequency. release, f actors of +5 and -10 were assumed since tne number of pins failing
due to such a small excursion into transition boiling may be quite small.

Costs in this example are more accurate than for the other cases treatedA factor of
previously since there is some plant experience to draw on.
two was estimated. The resulting range is:

I
6 x 10 -I to 7 x 10

- ,

'

j

V
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iAS' E 1. EXAMPLES OF ESIABLISillNG Pal 0lllilES
,

NRC COSI PER WEIGillED
NUMIIER COSI LICEllSEE SAFELY EFFECTIVENESS MGT PRIORITY

REAtl0RS (11100SAtil)S) (11100SAflDS) BEllEFil 0F flX SCORE SCORE RAllt:I
'

6BWR SCRAM 19 80 2100 5.5 x 10 981 1 x 103 3 x 106 5 72 x 10 .fi x 19
AIR DUMP

l3 93 500 1.16 x 106 2 3 x 106 5 7PWR RCP i 901 6 x 10 1 x 10 3 x In
[AL LEAKAGE

8 00 830 5.9 x 1051 501 3 x 101 7 x 105 7 x 10'i. 6 x 10'IPWR DIESEL 22

(RATOR REllABillIY

DORON DILUTION ll3 73 200 5.1 x 102 801 11 x 101 3 x 103 22 x 10 *5 x 10''

BWR FUEL 2'l 89 0.3 1.7 x 10-1 801 5 x 10-4 3 x 102 13 x 10 -2 x 103
MISLOADING ,

.

DAVIS-BESSE 1 '60 2000 7.7 x 102 951 1 x 10-2 2 x 102 I2 x 10 2 x 10'
DIESEL-DRIVEN

AUX. FEED

1 x 10'4 1 x 101 6 x 10-l,7 x to
'

PWR RTO 83 29 26 2.8 x 10-1 951
8

)lE RESPONSE
,

0 1 x 10 'i 2 x 100 3x10-12 x InBEAM GEtlERATOR ll3 150 600 1.81 x 10 SSI 1i

TUBE RUPlultE

DEIECinRS >

.

4

I
-
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TABLE 2. EFFECT OF kIIGHTING FACTORS.

MGT Unweichted Unweightea
Priori ty Score MGT Score Priori ty

Ciqcore.2 /yr/S Ci 1.2 /yr/Million C1/yr/5 Score
C1/yr/Hillion

Sk2 Scram 1 x 10 3 3 x 10 6 3 x 10 1 6 x 10 4

Air Du=p
4I 5 x 106 1 x 102 3 x 10PkR RCP 6 x 10

Seal Leakage

I 5 4

Pk2 Diesel 3 x 10 7 x 10 5 x 10-I 1 x 10 '

!,
Generator

|Reli abili ty i-
. '

3 4 x 10-2 3 x 1021 3 x 10Boron 4 x 10
Dilution

5 x 10-4 3 x 10 2 x 10-4 1 x 1022
BWR Fuel

Misloading
2 5 x 10-4 1 x 1011 x 10-2 2 x 10Davis-Besse

Di esel-D ri ven
- Aux. Feed

01 3 x 10-4 8 x 104 x 10-4 1 x 10PWR RTD
Time Response

0 2 x 10-4 1 x 1004 x 10-4 2 x 10I Steam Generator
Tube Rupture . ,

Octectors
.

% .

.
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TABLE OF CONTENTS I "*M1

Introductior 1. . . . . . . . . . . . . . . . . . . .

A. UCS Contentions 1 and 2 1. . . . . . . . . . . .

Summary 2. . . . . . . . . . . . . . . . . . . .

Exceptions

l

l. The Board erred in failing to confront and 3'

adequately consider evidence and UCS
proposed findings demonstrating that all
of the cooling modes available at TMI-2
during the accident were ineffective.

,

2. The Board erred in failing to confront and 3
adequately consider evidence and findings
demonstrating that the only way in which
the primary coolant circulation necessary
to core cooling was established during the
the TMI-2 accident was by startup of a
reactor coolant pump.

.

12. The Board erred in giving significant 3
3 weight to the testimony of Licensee

witnesses Keaten and Jones as it related
to the phenomena that occurred during
the TMI-2 accident. (PID 609,610).

3. The Board erred in failing to consider 6
that, after circulation is interrupted,
as it will be for most SBLOCAs, heat
removal from the primary system is depen-
dent upon re-establishing primary coolant
circulation.

4. The Board erred in finding that the 6
expected quantities of noncondensible
gases should not interfere with natural
circulation. (PID 619)

13. The Board erred in finding that steam 7
voids formed in the RCS following a
SBLOCA should be condensed as pressure
is increased by operation of the HPI
system. (PID 619)
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~6 . The Board erred in ruling that the evidence 8
supports a finding that the boiler-condenser
mode of heat-removal meets the requirements
of GDC 34 and GDC 35. (PID 621)

7. The Board erred in failing to confront 8

evidence and UCS proposed findings demon-
strating that the boiler-condenser mode
is not sufficiently reliable because:

a. There is no method of determining
primary system water level;

b. Post-TMI-2 emergency procedures
requiring immediate refilling of the
primary system after a LOCA will preclude
the establishment of a condensing surface
on the primary side of the steam generator
tubes; and

c. The effectiveness of the boiler-condenser
mode has not and will not be tested --
none of the tests or " unplanned

| occurrences" duplicate the expected condi-
tions following a SBLOCA.

11. The Board misplaced the burden of proof 9

|. by allowing reliance on the bleed-and-feed
mode because it "has not been shown to be
an unacceptable way of cooling the core."
(PID 756)

9. The Board erred in failing (PID 626) to require 10
proof that the " extensive training and well-
conceived procedures" required for use of the
bleed-and-feed mode of cooling have been
provided prior to restart. (PID 625)

10. The Board erred in ruling that the record 10
supports a finding that the procedures and
training necessary for reliance on bleed-and-
feed can be provided. (PID 625)

15. The Board erred in finding that the only concern 12
about high radiation levels while using the
feed-and-bleed mode is the proximity of the
HPI piping to two motor control centers.
(PID 627, 628)

|
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8. The Board erred in finding that the 13
operating of one or more reactor coolant
pumps is not required in the event of a
SBLOCA.

14. The Board erred in finding that high 13
point vents are useful rather than essential
in reestablishing natural circulation and
that the schedule for installing such vents
requires installation by July 1, 1982.

5. The Board erred in failing to require 14
installation of high-point vents prior
to restart.

B. UCS Contention 3 . 16. . . . . . . . . . . . . . .

Summary 16. . . . . . . . . . . . . . . . . . .s.

Exceptions

16. The Board erred in disregarding and 18
failing to confront substantial evidence
demonstrating that there are serious
safety disadvantages inherent in reliance
-for removal of decay heat on use of the
HPI system with the primary system water-
solid or in a bleed-and-feed mode.

7..

17. The Board erred in failing to find that 20
reliance on the HPI system to remove ~ decay
heat is directly contrary to one of the major
lessons learned from the TMI-2 accident,
namely, the need to decrease the number of.,

demands for operation of the emergency core
cooling system.

18. The Board erred in accepting the adequacy 21
for removal of decay heat of bleed-and-feed
cooling.

19. The Board erred in accepting the adequacy 21
of the bleed-and-feed mode on the basis that
it "has not been shown to be an unacceptable
way of cooling the core."

6
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20. The Board erred in failing to establish 24
the necessary conditions and standards for
the pre-start demonstration of satisfactory
reactor coolant pressure control using the
HPI system, in requiring such a demmnstration
to be performed only "to the satisfaction
of the Staff", and in failing to include
this demonstration as a requirement for
restart. (PID 755)

21. The Board erred in authorizing restart on 24
the basis of an as-yet unperformed demon-
stration of pressure control using HPI,
when the evidence in this record otherwise
establishes that use of the HPI system for
pressure control poses serious safety problems
and is unproven.g

22. The Board erred in failing to find that 26
the pressurizer heaters are "important to
safety."

23. The Board erred in failing to find that 26
upgrading the pressurizer heaters to
safety-grade would better meet the pertinent
lesson learned from the TMI-2 accident --
the need to maintain natural circulation

'

capability --without endangering the integrity
of the pant's emergency power supplies.

C. UCS Contention 4 28. . . . . . . . . . . . . . . .

Summ ry 28. . . . . . . . . . . . . . . . . . . .

Exceptions

24. The Board erred in failing to find that a 30
fault in the pressurizer heater circuits at
TMI-l could endanger the emergency power
supplies needed to power vital safety
equipment.

25. The Board erred in failing to find that 30
the TMI-l design violates GDC 17 because
a single failure, within the meaning of NRC
practice, can result in the loss of both
on site emergency power supplies.

.
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28. The Board erred in relying on the Licensee 30
and Staff " belief" that the pressurizer
heater main feeder breakers meet safety
grade requirements (PID 769) and in
failing to confront substantial evidence
to the contrary.

26. The Board erred in failing to conclude that 33
since the requirements of Regulatory Guide
1.75 are not met by the TMI-l design, the
design is unacceptable.

27. The Board erred in failing to require the 33
TMI-l design to provide a level of protection
equivalent to Regulatory Guide 1.75.

29. The Board erred in weighing as a " competing 33,
'

interest" against the UCS contention the
fact that one of the lessons learned is to
provide a connection of the heaters to the
on-site power supply, without giving apparent
weight to evidence presented by UCS showing
that this objective could be accomplished
in one of two ways without endangering the
emergency power supplies, to wit: by making
the pressurizer heaters and circuitry

. safety grade or by making the interfaces
between the pressurizer heater circuits and
the Class lE circuits safety grade. (PID 769)

30. The Board erred in disregarding and failing 37
to confront substantial evidence showing that

3
a combination of the TMI-l design and its

' operating procedures fail to meet the
pertinent lesson learned from the TMI-2
accident with regard to redundancy of the
power supply.

D. UCS Contention 5 . 38. . . . . . . . . . . . . .

Summary 38. . . . . . . . . . . . . . . . . . .

Exceptions

31. The Board erred in excluding evidence 42
related to a steam generator tube rupture,
a particular kind of small break LOCA.

) v
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'3 7. The Board erred in finding that the PORV 42
serves only as a back-up to operator
action as protection against overpressuriza-
tion of the reactor vessel during low
temperature operation. (PID 790)

38. The Board erred in failing to find that the 42
PORV serves a function important to safety
as protection against overpressurization of
the reactor vessel during low temperature
operation. (PID 790)

39. The Board erred in failing to find that 44
the PORV serves a function important to
safety as the " bleeding" valve during
bleed-and-feed cooling. (PID 791)

40. The Board erred in failing to give weight 44
to substantial evidence showing that
bleed-and-feed using the safety valves
is untested, unproved and poses signifi-
cant potential hazards. (PID 791)

41. The Board erred in failing to find that 44
use of the PORV to depressurize the reactor
coolant system under inadequate core
cooling conditions is a safety function
for which no alternative using safety grade

,

equipment is available. (PID 791)

42. The Board erred in finding that adequate 44
procedures have been developed for coping
with inadequate core cooling conditions
without dependence on the PORV. (PID 791)

l 35. The Board erred in failing to find that the 45
design at TMI-l violates GDC-14 in that
the PORV does not have an " extremely low
probability" of abnormal leakage, rapidly
propogating failure and gross rupture

;

and that therefore the PORV should be!

safety grade. (PID 785-786)

36. The Board erred in essentially waiving 45
compliance with GDC 14 on the grounds that
TMI-l is an operational plant. (PID 786)

vi
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43. The Board erred in disregarding and 46
failing to confront substantial evidence
showing that the PORV must be safety grade
in order to limit challenges to the
ECCS and that the objective of limiting
ECCS challenges is a requirement of NRC
regulations and the TMI-2 lessons learned.

44. The Board erred in disregarding and 47
failing to confront evidence showing that
the PORV should be safety grade to limit
challenges to the safety valves.

45. The Board erred in disregarding and 48
failing to confront substantial evidence
demonstrating that the requirements

i applicable to the to-be-installed high
point vents should apply with equal force
to the PORV. (The basis for this exception
are discussed at PF 182-185.)

33. The Board erred in failing to rule that the 48
licensee must demonstrate as a condition
of restart that the PORV will lift in less
than 5% of overpressure transients.

e 34. The Board erred in finding that the 48
licensee has made reasonable progress
toward demonstrating that the PORV will
lift in less than 5% of overpressure transients.
(PID 784)

E. Other Errors of Law . 49. . . . . . . . . . . . . .

Exceptions

110. The Board erred in ruling that "necessary" 49
modifications are those which, inter alia,
are reasonable in view of the technology,
resources and risk involved. (PID 689)

111. The Board erred by de'legating its 57
responsibility as decision-maker to the
Staff to establish license conditions.
(PID 1217)

vii
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'112. The Board erred in authorizing restart 57
while indefinitely deferring its decision
on the content of the TMI-l license conditions
and in giving no party other than the Staff
and Licensee the opportunity to participate
in this decision. (PID 1217)

113. The Board erred in failing to require that 57
the license conditions for TMI-l be
established as a condition precedent to
restart. (PID 1217)

114. The Board erred in delegating its 57
responsibility as decision-maker to the
Staff to " verify that the plant procedures
include provisions to assure that desired
pressurizer heater loads will not be
reconnected to the on-site power supply after
they have been automatically separated until
stabilization has been achieved..." (PID
771)

115. The Board erred in delegating its 58
responsibility as decision-maker to the
Staff and licensee by ordering Licensee
to demonstrate in a test the connection of
the pressurizer heaters to the emergency

,

! power buses without specifying the
conditions which must be met for success.
(PID 772)

116. The Board erred in delegating its 58
responsibility as decision-maker to the Staff

! to approve a long-term solution to the
steam generator bypass logic problem for

| implementation as soon as possible after
i restart and to " certify" to the Commission

| that reasonable progress has been made.
(PID 1064)

117. The Board erred in refusing to admit for 61
litigation UCS Contention 17.

118. The Board erred in failing to rule that 62
NEPA requires the preparation of an
Environmental Impact Statement concerning
the consequences for TMI-1 of so-called

| Class 9 accidents, as called for by UCS
Contention 20. (Board order of Dec. 15,
1981).

3 viii
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F. UCS Contention 10 65. . . . . . . . . . . . . . .

Summary 65. . . . . . . . . . . . . . . . . . . .

Exceptions

46. The Board erred in finding that " ( t) here 67
is no basis to apply the IEEE Std. 279
to the completion of a subsequent safety
functions." (PID 729)

47. The Board erred in disregarding and 67
failing to confront evidence showing
that the purpose of IEEE Std. 279 is
nullified if one accepts the interpretation
of the Staff and Licensee.

48. The Board erred in disregarding evidence 67
that the requirements or principles of IEEE
Std. 279 have been applied in the past to
equipment in safety systems that is not
part of the protection system.

54. The Board erred in misinterpreting IEEE 67
Std. 603, particularly Sections 4.4 and
3.10. (PID 737-738)

49. The Board erred in giving weight to 70
Licensee's testimony that the provision
of automatic circuitry to prevent the
operator from prematurely terminating a
protective action would be impractical,
would seriously complicate the plant and
would detract from safety. (PID 741)

50. The Board erred in disregarding and 70
failing to confront evidence demonstrating
that the provision of automatic circuitry
to prevent the operator from prematurely
terminating a protective action would

| not be impractical, would not seriously
! complicate the plant and would not detract
! from safety. (PID 741)

51. The Board erred in disregarding and 70
failing to confront the fact that neither
the Licensee nor the Staff were able to
postulate any scenario where prohibiting
premature termination of an automatically
initiated protective action would pose a
hazard to public safety.

.
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'55. The Board erred in not articulating its 70
balancing, if any, of the merits of the
opposing positions of UCS and the Licensee /
Staff. (PID 746)

56. The Board erred in not confronting 70
substantial evidence that the safety
advantages of UCS's position are far
greater than those to be obtained by
Licensee's position. (UCS PF 271-784)

52. The Board erred in misstating the UCS 74
position and the issue litigated. UCS
does not advocate a design which " removes
operator intervention under any and all
circumstances." (PIC 746) UCS advocates
a design which conforms to IEEE Std. 603:
that the conditions under which safety system
termination is permitted or called for are
specified in the design basis. (PID 739, 746)

53. The Board erred in, while noting the 75
importance of operator training, disregarding
and failing to confront evidence demonstrating
that in future potential accidents, operators
may again be confronted with a sequence of
events causing control room indications
that could lead to premature termination of
ECCS, EFW or containment isolation because
of inadequate training and requalification of
operators and the current absence of required
analyses, procedures and training to improve
operator performance during transients and
accidents. (PID 744, 746)

.

G. UCS Contention 12 75. . . . . . . . . . . . . . .

i Summary 75. . . . . . . . . . . . . . . . . . . .

Exceptions

57. The Board erred in limiting consideration 81
of UCS Contention 12 to small break LOCA's
and failing to accept evidence related to
high energy line breaks and main steam J ine

I breaks.
; -

58. The Board erred in failing to admit the 82
environmental qualification SER for TMI-l
(UCS Ex. 40).

>
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'5 9. The Board erred in directing the Staff to 82
" certify" the Commission a report on
Licensee's compliance with CLI-80-21.
(PIC 1162)

60. The Board erred in misinterpreting 84
CLI-80-21 by ignoring those sections of
the Commission's order which state that
the June, 1982, deadline does not excuse
Licensee from the obligation to modify or
replace inadequate equipment promptly and
require a technical judgment justifying con-
tinued operation in cases where documentation
is poor or raises questions about the ability
of equipment to perform its intended function
in accident conditions. (PID 1161, 1162, 1181)

61. The Board erred in finding that the 84
question of interim operation of TMI-l has
already been addressed and decided by
CLI-80-21. (PID 1181)

62. The Board erred in failing to find that 84
the Staff made no " technical judgment" with
respect to many components in TMI-l for
which qualification deficiencies have been
found.

" 64. The Board erred in authorizing the 84
operation of TMI-l when the evidence
demonstrates that it fails to meet the
requirements of GDC 4, Regulatory Guide 1.89,
and the DOR Guidelines.

63. The Board erred in failing to find that 85
TMI-l does not meet GDC 4.

H. UCS Contention 14 86. . . . . . . . . . . . . . .

Summary 86. . . . . . . . . . . . . . . . . . .

Exceptions

65. The Board erred in giving significant 92
weight to the testimony of the Staff
witness, J. Conran, and in finding that the
witness was qualified to present the testi-
mony he presented. (PID 1002)

xi
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'6 6. The Board erred in failing to find that 93 )NRC practice has consistently used the term
" safety-grade", " safety-related" and
"important to safety" interchangeably. j

68. The Board erred in failing to find that 93
the definitions of " safety-grade", "important i

to safety" and " safety-related" presented
by the Staff witness constituted a post hoc
attempt to construct a factually logical
explanation of Staff practice in order to
support the Staff's opposition to the UCS
contention.

69. The Board erred in finding that the 93
interpretation of NRC's classification
presented by Mr. Conran "is the one closest
to the system actually used by the Staff."
(PID 9 81)

70. The Board erred in disregarding and 93
failing to confront substantial evidence
demonstrating that the Staff witness mis-
construed Regulatory Guide 1.29 and its
application to the questions raised by UCS
Contention 14.

71. The Board erred in finding that the UCS 94
' position would argue against or discourage

making improvements in safety without
upgrading to a fully safety-grade system.
(PID 981)

73. The Board erred in failing to confront 96
substantial evidence demonstrating that,
even assuming the correctness of the Staff's
stated approach to determining the need for
upgrading safety systems, the record does
not support the Staff's conclusion that
upgrading is not required.

74. The Board erred in failing to find that 96
the Staff witness had no basis for
claiming that, during the TMI-2 accident,
non-safety systems were used only after
improper operation of safety systems resulted
in core damage.

75. The Board erred in failing to find that no 96
" careful analysis" was done by the Staff to
determine whether any non-safety-grade equip-
ment should be upgraded.

t
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'76. The Board erred in failing to find that 97
no reasoned " judgment" was ever exercised by
the Staff to determine whether some systems or
components should be partially upgraded as
an exercise of " prudence."

77. The Board erred in failing to find that the 97
Staff does not know whether the additional
reliability to be gained by making the PORV
or other equipment safety grade is "necessary"
or desirable.

82. The Board erred in giving important weight 97
to " Staff judgment" concerning the need to
upgrade systems to safety-grade without
considering substantial evidence demonstrating
that the staff's judgment in this case was not

; properly exercised. (PID 993)

78. The Board erred in finding that partial 100
upgrading of the PORV is a significant
improvement to safety. (PID 992)

79. The Board erred in failing to find that 100
instrumentation relied upon by the operator
in order to determine the need for
initiating or terminating safety systems
should be safety grade.

83. The Board erred in failing to require systems 101
interaction studies as a prerequisite for
restart.

84. The Board erred in authorizing the 100
F operation of TMI-l without even a commitment
j to perform plant-specific systems

interaction studies.|

I. Board Question 6 103. . . . . . . . . . . . . . . .

| Summary 103. . . . . . . . . . . . . . . . . . . .

Exception

103. The Board erred in finding that automatic 104
initiation of the emergency feedwater system
will be safety grade at restart for small
break LOCA's and main feedwater transients.
(PID 1057)

>
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104. The Board erred in recommending restart 105
without requiring design modifications
to eliminate the hazard of a single failure
causing isolation of all feedwater to both
steam generators prior to restart. (PID 1064)

107. The Board erred in relying on HPI in the 106
feed-and-bleed mode as compensation for
an inadequately reliable EFW system.
(PID 1057, 1065)

108. The Board erred in rejecting the lesson 108
learned from TMI-2 that EFW systems should
be adequate to remove decay heat without
causing opening of reactor coolant system
relief and/or safety valves. (PID 1026,
rejecting UCS PF 390-92)

109. The Board erred in failing to give 109
substantial weight to evidence showing
that heat removal from the steam
generators, which is necessary if EFW is to
be effective in removing decay heat from the
reactor coolant system, relies on non-safety-
grade equipment. (PID 1023, 1024; compare
with UCS PF 395)
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