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I. INTRODUCTION AND BACKGROUND

A. Commission Hearing Orders

1. Metropolitan Edison Company (Licensee or Met Ed) is the holder of

Facility Operating License No. DPR-50 which authorized the operation of

Three Mila Island Nuclear Station, Unit No. 1 (the facility or TMI-1), at

steady state power levels not in excess of 2535 megawatts thermal (rated
.

power). The facility is a Babcock and Wilcox (B&W) designed pressurized

_ _ - _ . . .



- . - - .. . -. .

-2-

water reactor (PWR) located at the Licensee's site ten miles southeast of

Harrisburg, Pennsylvania.

2. The Licensee is also the holder of Facility Operating License No.

DPR-73, which had authorizeo the operation of the Three Mile Island

Nuclear Station, Unit No. 2 (TMI-2) at power levels up to 2772 megawatts

thermal. TMI-2 is located at the same site as TMI-1, and is also a B&W

designed PWR.

|
,

; 3. On March 28,1979, TMI-2 experienced a severe feedwater transient

that led to a series of events culminating in a partially mitigated

loss-of-coolant accident (LOCA) with significant core damage. At the time

of the accident, TMI-l was in a power ascension mode aftcr completing a

refueling outage and was imediately shut down by the Licensee. At the

request of the NRC Project Manager, Licensee orally comitted on March 28,

1979, to give the NRC "significant advance notice" prior to taking TMI-l

out of cold shutdown. This oral comitment was later confirmed in a

j letter to the NRC dated April 16, 1979. '

i

:

!

! 4. On July 2,1979, the Comission issued an Order directing that
!

TMI-1 be maintained in a shutdown condition pending further order of that
;

Commission. The Commission based this action on its conclusion that,
i

! In view of the variety of issues raised by the accident at the
Three Mile Island Unit No. 2 f acility, the Commission presently
lacks the requisite reasonable assurance that the same licensee's
Three Mile Island Unit No. I facility, a nuclear power reactor of,

similar design, can be operated without endangering the health
'

and safety of the public. I

l

|

L
'
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The Comission further determined that it was in the public interest that

a hearing precede the restart of TMI-1.

5. In its Order and Notice of Hearing dated August 9, 1979,

Metropolitan Edison Company (Three Mile Island Nuclear Station,

Unit No.1), CLI-79-8,10 NRC 141 (1979), the Comission specified the

basis for its concerns about the operation of TMI-l and set forth the

procedures to govern further proceedings which would determine "whether

any further operation will be permitted and, if so, under what

conditions." In that Order, the Commission appointed this Atomic Safety

and Licensing Board to rule on petitions to intervene and to conduct the

public hearing on the restart of TMI-1.

6. The August 9,1979 Order noted that the NRC Staff's evaluation of

the TMI-2 accident led the Staff to conclude "that B&W designed reactors

are unusually sensitive to certain off-normal transient conditions

originating in the secondary system." 10 NRC 141 at 143. Because of

~ certain design features, the Order noted that the Staff had concluded

that B&W designed reactors

place more reliance on the reliability and performance
characteristics of the auxiliary feedwater system, the
integrated control system, and the emergency core cooling
system (ECCS) performance to recover fru1 frequent
anticipated transients, such as loss of offsite power and
loss of normal feedwater, than do other PWR designs.

The Order stated that the Staff concluded further that this, in turn,
i

" places a large burden on the plant operators in the event of off-normal

system behavior during such anticipated transients." 10 NRC 141 at 143.

|

_
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7. The August 9th Order explained that after a preliminary review

of the TMI-2 accident chronology, the NRC Staff had initially identified

several human errors that occurred during the accident, contributing

significantly to its severity. The NRC Staff began an immediate

reevaluation of the design features of B&W reactors to determine if

additicnal safety improvements were necessary. As a result of the

evaluation, all nolders of operating licenses except Met Ed were

instructed to take a number of immediate actions to avoid a repetition of

errors, in accordance with bulletins issued by the Commission's Office of

Inspection and Enforcement (IE). In addition, B&W owners were issued an

IE Bulletin instructing them to take certain actions concerning B&W's

unusual sensitivity to certain off-normal transient conditions

originating in the secondary system. Besides the items identified for

other B&W reactors, the NRC Staff identified additional safety concerns
1/

for TMI-l to be resolved prior to restart. -

8. Based on these reviews and concerns, the Commission's Director of

Nuclear Reactor Regulation (NRR) recommended that certain "short-term

actions" be required of the Licensee to resolve the Commission's concerns

and to permit a finding of reasonable assurance that the facility can

safely resume operation. These are:

U These concerns resulted from (1) potential interaction between Unit 1
-

and the damaged Unit 2, (2) questions about the management
capabilities and technical resources of Met Ed, includino the impact
of the Unit 2 accident on these, (3) the poter.tial effect of |

operations necessary to decontaminate tha Unit 2 facility on Unit 1,
and (4) recognized deficiencies in cinergency plans and station
operating procedures. 10 fRC 141 at 143-44.

|
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1. The licensee shall take the following actions with respect
to TMI-1:

(a) Upgrade the timeliness and reliability of the Emergency
Feedwater (EFW) system by performing the items
specified in Enclosure 1 of the licensee's June 28,
1979 letter. Changes in design will be submitted to
the NRC staff for review.

(b) Develop and implement operating procedures for
initiating and controlling EFW independent of
Integrated Control System (ICS) control.

(c) Install a hard-wired control grade reactor trip on
loss of main feedwater and/or on turbine trip.

(d) Complete analyses for potential small breaks and
develop and implement operating instructions to define
operator action.

(e) Augment the retraining of all Reactor Operators and
Senior Reactor Operators assigned to the control room
including training in the areas of natural circulation
and small break loss of coolant accidents including
revised procedures and the TMI-2 accident. All
operators will also receive training at the B&W
simulator on the TMI-2 accident and the licensee will
conduct a 100 percent reexamination of all operators in
these areas. NRC will administer complete examinations
to all licensed personnel in accordance with 10 CFR
55.20-23.

2. The licensee shall provide for NRC review and approval of all
applicable actions specified in IE Bulletins 79-05A, 79-058, and
79-05C.

3. The licensee shall improve his emergency preparedness in
accordance with the following:

(a) Upgrade emergency plans to satisfy Regulatory Guide
1.101 with special attention to action level criteria
based on plant parameters.

(b) Estabitsh an Emerency Operations Center for Federal,
State and Local Ofticials and designate a location and
an alternate locuion and provide communications to
plant.

(c) Upgrade offsite monitoring capability, including
additional thermo-luminescent dosimeters or equivalent.
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(d) Assess the relationship of State / Local plans to the
licensee plans so as to assure the capability to take
emergency actions.

(e) Conduct a test exercise of its emergency plan.

4. The licensee shall demonstrate that decontamination and/or
restoration operations at TMI-2 will not affect safe
operations at TMI-1. The licensee shall provide separation
and/or isolation of TMI-1/2 radioactive liquid transfer
lines, fuel handling areas, ventilation systems, and
sampling lines. Effluent monitoring instruments shall have
the capability of discriminating between effluents resulting
from Unit 1 or Unit 2 operations.

5. The licensee shall demonstrate that the waste management
capability, including storage and processing, for solid,
liquid, and gaseous wastes is adequate to assure safe
operations of TMI-1, and that TMI-1 waste handling
capability is not relied on by operations at TMI-2.

6. The licensee shall demonstrate his managerial capability and
resources to operate Unit I while maintaining Unit 2 in a
safe configuration and carrying out planned decontamination
and/or restoration activities. Issues to be addressed
include the adequacy of groups providing safety review and
operational advice, the management and technical capability
and training of operations staff, the adequacy of the
operational Quality Assurance program and the facility
procedures, and the capability of important support
organizations such as Health Physics and Plant Maintenance.

7. The licensee shall demonstrate his financial qualifications
to the extent relevant to his ability to operate TMI-1
safely.

8. The licensee shall comply with the Category A
recommenda ns as specified in Table B-1 of
NUREG-0578

10 NRC 141 at 144-45.

9. The Commission said it had additional concerns, diich, though

they need not be resolved prior to resumption of TMI-1 operation, must be

;

2/ NUREG-0578 is the TMI-2 Lessons Learned Task Force Status;
-

j Report.
!

!

;
-
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satisfactoriiy addressed in a timely manner. The Director of NRR

recommended that certain "long-term actions" be required of licensee to

permit a finding of reasonable assurance of long-term operation. These

are:

1. submit a failure mode and effects analysis of the ICS to the
NRC staff as soon as practicable;

2. give continued attention to transient analysis and procedures
for management of small breaks by a formal program set up to
assure timely action of these matters;

3. comply with the Category B recommendations as specified in
Table B-1 of NUREG-0578; and,

4. improve emergency preparedness in accordance with the
following:

(a) modify emergency plans to address changing capabilities of
plant instrumentation,

(b) extend the capability to take appropriate emergency actions
for the population around the site to a distance of ten
miles.

10 NRC 141, it 145.

10. In its August 9, 1979 Order the Commission set out the suojects

to be included and considered at this hearing:-

1. Whether the "short-term actions" recomended by the Director of
Nuclear Reactor Regulation are necessary and sufficient to
provide reasonable assurance that the TMI-1 facility can be
operated without endangering the health arJ safety of the
public, and should be required before resumption of operation
should be permitted.

2. Whether the "long-term actions" recommended by the Director of
Nuclear Reactor Regulation ... are necessary and sufficient to
provide reasonable assurance that the facility can be operated
for the long term without endangering the health and safety of
the public, and should be required of the licensee as soon as
practicable.

10 NRC 141, at 148

.- . _. .
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11. The Commission's Order further guided the Board:

If the Board determines that operation can be resumed upon
completion of certain specific short-term actions by the
licensee, it shall consider the extent to which the licensee has
demonstrated reasonable progress toward completion of the
Ibng-term actions described in this section. If it finds that ,

the licensee has demonstrated reasonable progress, it shall
recomend resumption of operation upon completion of the
short-term actions. If it cannot make such a finding, it shall
recomend that operation be resumed at a date that it believes
appropriately reflects the importance of the action involved,
the time lost because such progress had not been made on the
prescribed schedule and the overriding need to provide adequate
protection for the public health and safety.

10 NRC 141, at 146.

12. The Order further provided that the hearing before this Board

should be conducted in accordance with the provisions of the Commission's

Rules of Practice governing adjudicatory licensing proceedings, but urged

the Board to use its regulatory authority to expedite the proceeding.
;

13. The Commission on March 6,1980, issued another Order,
,

CLI-80-5, providing further guidance regarding the management competence

issues by specifying 13 specific issues s ich the Board should examine.
.

These issues are. individually discussed in the management capability

section of this decision. 11 NRC 408. !

|
|

14. On March 14, 1980, the Comission issued a further Order to

make clear that it was intended by the Comission that any party to the i

!
,
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. proceeding might raise as an issue whether one or more safety concerns,

not specifically listed as "short-term" .in the Commission's August 9,

1979 Order should be satisfactorily resolved prior to startup, so long as

they satisfy the requirements (eg., specificity and basis) applicable to

contentions generally and there is a reasonable nexus between the issue

and the TMI-2 accident. The Board's rulings on contentions had from the

outset followed this approach and continued to do so throughout the
3/

proceeding.-

15. Finally, on March 23, 1981, the Commission issued a further

order (CLI-81-3) modifying its August 9, 1979 Order and removing the

matter of Licensee's financial qualifications from the scope of this

proceeding.

B. Interventions and Appearances

16. Many entities filed petitions to intervene in August and

September 1979. The Board admitted the following petitioners in this -

proceeding: UnionofConcernedScientists(UCS),ThreeMileIsland
4/

Alert, Inc. (TMIA), Mr. Marvin I. Lewis, Mrs. Marjorie Aamodt,

3/ Memorandum and Order, March 28, 1980.

4/ The Board ruled that Mr. Lewis had not shown standing in the-

proceeding and therefore dismissed most of Mr. Lewis' contentions.
However, as a matter of discretion, the Board did allow Mr. Lewis to
intervene solely with respect to his contention on the adequacy of
the TMI-I filter system for radioactive effluents -- a contention
not advanced by any other intervenor.,
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Mr. Steven C. Sholly, Anti-Nuclear Group Representing York (ANGRY),
5/

Environmental Coalition on Nuclear Power (ECNP),-

Chesapeake Energy Alliance (CEA), Newberry Township TMI Steering

Committee (Newberry Petitioners). Memorandum and Order Ruling on

Petitions and Setting Special Prehearing Conference (September 21,1979);

First Special Prehearing Conference Order,10 NRC 828 (December 18,

1979). The Commonwealth of Pennsylvania, the Pennsylvania Public

Utility Commission, the New Jersey Board of Public Utilities, the

Pennsylvania Consumer Advocate and Dauphin County were admitted as

special participants under 10 CFR 2.715(c). The Commonwealth of

Pennsylvania participated actively and helpfully in all phases of the

hearing and presented direct testimony on the Commonwealth's emergency

plan. The Pennsylvania Public Utility Comission and the Pennsylvania

Consumer Advocate participated in very limited phases of the hearing.

Dauphin County and the New Jersey Board of Public Utilities did not

participate in any of the evidentiary hearing.

17. Although we found that petitioner, People Against Nuclear

Energy (PANE), had standing, we deferred ruling on its status as an

intervenor until the Comission determined whether psychological stress

issues (the only issues sought to be litigated by PANE) could be

considered. First Special Prehearing Conference Order, supra, 10 NRC at

5/ In May of 1980 the Licensee moved for sanctions against ECNP based
-

on this intervenor's failure to comply with a Board Order compelling
discovery. We declined to dismiss ECNP as a party but did dismiss.

'

many of its contentions. Metropolitan Edison Com)any (Three Mlle
Island Nuclear Station, Unit 1), LBP-80-17, 11 NRG 893 (1980).

:
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850; Memorandia and Order of September 21, 1979, supra. The Board

certified this question to the Commission in Metropolitan Edison Company ;

(Three Mile Island Nuclear Station, Unit 1), L8P-80-8, 11 NRC 297 (1980),

where we concluded the Commission within its discretion may and should |

consider psychological . stress under National Environmental Policy Act-
r

(NEPA) for the purpose of mitigating community fears about the operation -

of TMI-1. The Consiission in a Memorandum and Order, CLI-80-39,10 NRC

607 (December 5,1980), was evenly divided on the question. A vote of

2-2 on this question constituted an effective denial of requests to admit

the psychological stress issue. We were told to consider this a denial

of these contentions and that "there is no authorization for the Board to

admit psychological stress contentions." The Commission noted it would
'

reconsider the question upon confirmation of a fifth Conniissioner.

18. The Board denied petitions to intervene by Ms. Jane Lee, Ms.*

Frieda Serryhill, representing the Coalition of Nuclear Power Plant

Postponement, First Special Prebearing Conference Order, supra,10 MtC at

850-52 and 854-56, and Victaulic Company, e_t, a_1.. Memorandum and Order ,

J (September 2,1980), either for lack of standing or failure to advance an '

i
acceptable contention, or both.

!
'

:
4 t

! 19. The Board received more than 2,000 written limited appearance

statements directed either to the Board or to one or more Consiissioners, '

! which we considered and directed to be placed in the public record. In |
'

:

i addition, the Board held special sessions to hear oral limited

;

i

,, . ~,,-,,..,..--,,n,,...--, , - , , , , , . . , - . - . , _ - , . . - - _ - - , . . - , , , ~ , . . , . , , , - , - , . . . - - , , . . - - - ~ . - - - - - - , . , -
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appearances on November 15,16 and 17,1979, again on March 5,1981, and

many times subsequently during the evidentiary hearings. Over 200

individuals availed themselves of th'e opportunity to make oral

statements.

20. The record of the hearing includes the written and oral

testimony of witnesses presented by Licensee, the NRC Staff, the

Commonwealth of Pennsylvania, UCS, ANGRY, ECNP, TMIA and Ms. Aamodt. The

Board itself initiated the appearance of two County Emergency

Coordinators as witnesses. Their testimony was potentially important to

the record but had no sponsor among 'the parties. The Commonwealth

managed these witnesses as an accomodation to the Board.

21. In the findings of fact below, citations to the direct written

testimony received into evidence refer only to the last name of the

witness (es) and to the transcript page immediately preceding the prepared

testimcny. We have also attached an alphabetical listing by witness,

Appendix A to this decision, which fully identifies each piece of

testimony sponsored by each witness and which identifies the location in

the transcript of all of the written testimony.

22. The record also includes exhibits which were offered and

received into evidence or rejected by the Board. Appendix B to this

decision is a list of exhibits which were marked for identification and
'

identifies those exhibits received or rejected by the Board.
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C. Rulings on Contentions
.

23. The contentions which were allowed by the Board are enumerated

later in this decision and are not repeated here. Nor does the Board

attempt to recite the disposition of each of the many contentions which

were challenged by Licensee or the Staff and which were either disallowed

or revised by the Board. We recite, however, some of the main principles

which guided the Board in its rulings on contentions.

Scope of Proceeding

24. The Board addressed the question of the scope of the hearing in

the First Special Prehearing Conference Order, 10 EC 828 (December 18,

1979). We rejected Licensee's position that only contentions related to

the bases for suspending TMI-l's operating authority, as recited in the

Commission's August 9,1979 Order, should be allowed. In rejecting this

position, the Board ruled, inter alia, that the charge of the Commission

to consider the " sufficiency" of the recommended short- and long-term

actions clearly drew the scope of the proceeding beyond the limits urged

by the Licensee. The Board also rejected the position of several

intervenors that any contention be allowed which would be allowable in an

initial operating license proceeding. The Board ruled instead, in

agreement with the position of the NRC Staff and UCS (joined in its view

by several other intervenors), that it would admit any otherwise

allowable contention having a reasonable nexus to the TMI-2 accident.

This principle guided the Board both in ruling on the admissibility of

k
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contentions and in its subsequent relings on the admissibility of direct

testimony, the scope of. cross-examination, and in rulings on discovery.
.

.

Class 9 Accidents

25. The Board limited or rejected contentions based solely on the

proposition that because the TMI-2 accident can be classified as a

Class 9 accident (i.e., involving accident sequences outside the scope of

the design basis accidents), the occurrence of a full spectrum of Class 9

accidents at TMI-1, up to and including accidents involving core melt and

breach of containment, could simply be assumed as the basis for the

contention. We did not limit intervenor contentions to design basis

accidents, but we insisted that contentions based on Class 9 accidents

specify accident scenarios having a reasonable nexus to the TMI-2

accident. Subsequently UCS and Mr. Sholly proposed Class 9 contentions

and the Board itself requested evidence on the subject. The evidence on

this issue and a motion for summary disposition by UCS on its Class 9

contention will be discussed under the relevant evidentiary findings.

Basis and Specificity

i 26. The Board was liberal in allowing initially some contentions

chich were marginal as to basis and specificity and which did not

I adequately put Licensee and the Staff on notice of the matters which

needed to be addressed in testimony. These contentions were allowed

subject to the qualification that further basis and specificity could be

obtained by *he Licensee and Staff through discovery. In several
i

t >'
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instances, particularly in the case of ECNP and CEA, the Board

subsequently dismissed contentions where the intervenor failed to answer

interrogatories inquiring into the bases and specifics of contentions and
,

ignored Boar:d orders compelling them to respond.

Withdrawn Contentions

27. During the course of the hearings a number of intervenors

withdrew contentions, citing in many cases a lack of resources to pursue

the contentions and the fact that on some issues there were similar

contentions advanced by other parties. In some instances the intervenors

stated that their contentions were no longer a matter of concern. It was

the Board's practice to review contentions dropped by intervenors, to

assess the importance of the contention and to ascertain whether issues

raised by the contention were adequately covered by the contentions of

other intervenors. In a number of instances, where the Board thought

that the hearing record might otherwise be inadequate and incomplete, the

Board adopted contentions as Board questions and required the Licensee

and the Staff to address the withdrawn contention in testimony. In some

cases, the contention was withdrawn so late that the Licensee and the

Staff had already filed testimony in response to the contention. In some

instances the Board also permitted intervenors to adopt contentions which

had been withdrawn by another intervenor.

28. In addition to rulings in accordance with the foregoing general

principles, the Board made special rulings on specific contentions which

!
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are discussed later in this decision in connection with the specific

contentions.

.

29. The Board and parties accepted Licensee's proposal to group

contentions into the following major categories:

a. Plant design and procedures.

b. Separation of TMI-1 and TMI-2.

c. Management qualifications of Licensee.

d. Emergency planning.

This grouping and sequence of contentions was followed generally in the

presentation of evidence at the hearing, although some items of testimony

were generated as a result of Board questions or intervenor

cross-examination or reports issued by the Staff subsequent to the

initial consideration of the subject and were fitted into the proceeding

as preparation and hearing time permitted. A fifth category of

contentions, those dealing with Licensee's financial qualifications, was

eliminated from the hearing as a result of the Commission's Order of

March 23,1981.

30. The Commission's August 9, 1979 Order instructed the Board to

consolidate participation of parties pursuant to 10 CFR 2.715a to the

maximum extent practicable consistent with the provisions of that

regulation. The intervenors in general objected to consolidation, but

agreed voluntarily to present joint cases and to conduct joint

cross-examination. None of the parties favored involuntary consolidation

by Board order. The Board adopted the intervenor proposal and required
|
|

I

|

-, . -
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the intervenors to designate a lead intervenor for the presentation of

evidence and the conduct of cross-examination on issues where there were

multiple similar contentions. This practice, in general, worked well.
:

D. Miscellaneous Rulings

s

31. In the period between the August 9,1979 Order and commencement

of the evidentiary hearing on October 15, 1980, the Board was called upon

frequently to resolve differences as to the allowability of contentions,

to rule on discovery disputes, prehearing and hearing schedules and a

wide variety of other procedural matters. Prehearing conference orders

dealing with these matters were issued on December 18, 1979, January 11,

1980, January 25, 1980, February 29, 1980 and May 22, 1980. The final

prehearing conference was held on August 12 and 13, 1980 in Harrisburg

pursuant to 10 CFR 2.752 and the final prehearing conference order was

issued August 20, 1980. In addition, the Board issued a large number of

rulings on motions and requests submitted in separate filings. The total

number of prehearing documents filed with or issued by the Board,

exclusive of prefiled testimony, was substantially more than 1,000.

32. The issuance of the Staff's safety evaluation report (SER) was,

in this proceeding as in others, a critical path item. Delay in the

issuance of the safety evaluation report largely accounted for the delay,

in the commencement of the evidentiary hearing as compared to the target'

t

__ _ _ _.
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6/
schedule attached to the Commission's August 9,1979 Order.- This

delay enabled the Board to extend the discovery periods contemplated in

the August 9, 1979 Order without delaying the commencement of the nearing.

The Board also afforded intervenors an opportunity for supplemental

discovery following the issuance of the safety evaluation report and major.

supplements and following several revisions made by Licensee in its;

emergency plans in the course of the proceeding.

33. Some intervenors requested financial assistance from the

Commission to support litigation of their contentions. These requests

were initially denied by the Board as outside the scope of its authority.

On May 16, 1980, the Commission announced that it generally favored,

intervenor funding as a matter of policy, but it neverthelest denied a

request to provide financial assistance to intervenors in this proceeding

in light of Congressional disapproval of the use of appropriated funds,

for such purposes in Fiscal Year 1980. Metropolitan Edison Company

(Three Mile Island Nuclear Station, Unit No.1), CLI-80-19,11 NRC 700

(1980). On the same day, in response to a certification to the3

4
'

Commission from this Board, the Commission announced it would not provide

4

6/ We do not assign fault or responsibility as between Licensee who-

provided information required by the Staff to complete its
evaluation and the Staff which generated detailed criteria for the
short-term and long-term actions specified in the Commission's
August 9,1979 Order and reviewed materials submitted by Licensee.
The schedule recommended in the Commission's order could not have
been met in anv event because it did not anticipate the large number

*

of intervenors nor the great number, complexity and variety of the
contested issues.

|
|

.
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financial assistance to intervenors in this proceeding to address the

psychological stress issue. Metropolitan Edison Company (Three Mile

Island Nuclear Station, Unit No.1),* CLI-80-20,11 NRC 705 (1980). In

another certification to the Commission dated August 8,1980, the Board

requested the Comission to extend its rule governing procedural

assistance in adjudicatory licensing proceedings to this restart

proceeding so as to allow the Board to consider intervenor requests for

free transcripts. Metropolitan Edison Comoany (Three Mile Island Nuclear

Station, Unit No. 1), LBP-80-23, 12 NRC 227 (1980). As explained in its

certification, the Board viewed such assistance as an important

contribution to the efficiency of the hearing process. In a Memorandum

and Order dated August 15, 1980, the Comission granted the Board

authority to extend the provisions of the procedural assistance rule to

the parties in this proceeding. In a Memorandum dated December 4,1980,

however, the Chairman of the Comission cited a letter (dated December 3,

1980) by the Comptroller General of the United States that the NRC

procedural assistance progran may not lawfully use any Fiscal Year 1981

appropriation funds. The Comission directed the Board and the Staff to

imediately cease such assistance, which we did. However, so that the

Board could enforce its orders to make complete and accurate references

to transcript pages in proposed findings, other pleadings and in

arguments, the Board established a hearing room library of transcripts

which was available to intervenors in addition to the transcripts and

records in the local public document rooms.

|

. _ - - . -- -- --.
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34. In response to many new documents, intervenors posed new

contentions or revised existing contentions. The Board in general

required such revisions to be submitted as soon as possible, but in any

case no later than 30 days following the issuance of the documents. The

Board notes that as a result of the investigations into the TMI-2

accident and related matters, there were issued during the course of this

proceeding many major reports which were related in varying degrees to

the issues in this proceeding. Among such reports issued during the

course of this hearing have been:
.

'

a. The Report of the President's Commission on the Accident at
Three Mile Island, with numerous Technical Staff Reports.

b. The Report of the NRC's Special Inquiry Group (the so-called
"Rogovin" investigation).

c. The two reports of the TMI-2 Lessons Learned Task Force
(NUREG-0578 and NUREG-0585).

d. Generic Evaluation of Small Break Loss-of-Coolant Accident
Behavior in Babcock & Wilcox Designed 177-FA Operating Plants
(NUREG-0565),

e. Major investigations by the Comission's Office of Inspection
and Enforcement (including NUREG-0600 and NUREG-0760).i

In addition, revisions to Comission rules and regulations had a similar

impact on intervenor contentions, particularly in the area of emergency

planning, where the Comission published two revisicns of NUREG-0654 and

a set of major revisions to the Comission's emergency planning

regulations on August 19, 1980. Such changes required a diligent effort

on the part of all parties to keep abreast of changing circumstances:

throughout the proceeding, and also contributed, in some measure, to the

.
delay in the proceeding compared to the suggested schedule set forth in

t

the Comission's August 9,1979 Order.

;
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35. The parties to this proceeding were cautioned on several
7/

occasions- that the Board requires the parties to file proposed

findings of fact and conclusions of law pursuant to 10 CFR 2:754(a) and

.

that failure to file would be deemed a default by that participant as to

the respective issues in accordance with section 2.754(b). In our

February 9,1981 memorandum to the Commission, in which we discussed the

predicted schedule for this proceeding, we informed the Commissioners that

the Board would adopt findings substantially verbatim if they are

complete, accurate, balanced and supported by the evidentiary record.

Ijf. , at 3. See also Administrative Procedure Act, 5 USC 557(c). We have

frequently been able to adopt proposed findings as presented, particularly

on background facts and uncontested issues. On contested issues, the

proposed findings have been an especially valuable guide to the

evidentiary record in that our own memories and hearing notes cannot be

the equivalent to the record research conducted by many interested

litigating parties.

36. We are dividing our decision into two or more partial initial

decisions so that the Commission will have the maximum time for review.

Below we decide issues relating to Licensee's management capability.

Remaining to be decided are issues on plant design and procedures,

separation of the TMI units, and emergency planning.

7/ E.c ., Memorandum and Order dated May 22,1980, at 12, and Memorandum
lEIc' Order dated April 22, 1981, at 2.!

I

m
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II. FINDINGS OF FACT AND CONCLUSIONS OF LAW ON MANAGEMENT ISSUES
'

4

A. Introduction
:

>
r

37. We have organized our findings on the broad su5jects of

management capability by following the issues identified by the.

Commission in CLI-80-5. 11 NRC 408 (1980). .CLI-80-5 added to, included;

and expanded upon the subissues of short-term item 6 of the August 9,

1979 Notice of Hearing. 10 NRC, at 145. In addition, in the body of our

f discussion on particular related order items, we address two management

capability contentions, TMIA Contention 5 and Aamodt Contention 2. There

are three other management-related contentions which have been considered

by the Board, ANGRY Contention IV, CEA Contention 13 and Sholly
: 8/
| Contention 14,' even though these contentions were abandoned or
1

| withdrawn by their respective sponsors. These contentions are subsumed

j by the issues mandated by CLI-80-5.
,

1

.

i

I
-8/ ANGRY Contention IV alleges that the licensee lacks the management

capability to operate a Nuclear Generating Station without
i endangering the public health and safety.
:

'

'
CEA Contention 13 alleges that there is a specific need for the
establishment of training for operators that ' addresses the problem-

; of 'mindset' that denies information indicative of serious problems.

Sholly Contention 14 restates CLI-80-5 issues (1), (2), (3) and (7)
.in contention form..

! .

;

:

I

[
. - . . - - . - . . _ . -
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38. . In its March 23, 1981 order, CLI-81-3, at 9, the Comission

ruled:
b

: The Comission has considered the parties' views and
determined that, contrary to the position it took in its August 9

' Order, the issue of the 14eensee's financial qualifications should
; not be . litigated in this proceeding. The Comission does not

believe that, in this particular case, litigation of the issue would
be productive. In fact the Comission is of the view that the
treatment of financial qualifications in the licensing process as a
general matter needs reexamination and is undertaking that,

examination at this time.<

Although the Comission is taking the financial qualification
issue out of the hearing, the staff is directed to continue to,

! monitor the licensee's financial resources as long as is necessary
to report any health and safety implications to the Comission.

1 [ Footnote omitted.]
:

39. Notwithstanding this ruling the Commonwealth urges the Board to

[ direct the Staff to include financial considerations as a part of its
,

; certification to the Commission on the completion of short- and Icag-term

| items. Commonwealth PF 1 160. We think it is clear that CLI-81-3
,

'
i removed jurisdiction from the Board to direct the Staff to include

I financial considerations in certifications arising out of this hearing.

We do not understand the Comonwealth's jurisdiction argument (PF 1 157

n_.) to the effect that the Board would be "... simply ruling on the scopei

of the Comission's ruling in terms of post-hearing staff review." Even

if the Commonwealth is requesting us to make only a declaratory ruling,

it would be a declaratory ruling on a subject matter beyond our

i jurisdiction, thus without force or value. Therefore we reject the

f Commonwealth's proposed finding 1 160 and those related to it. We have

;

;
'

. , , . - - . - - . . . . - - - - . - _ _ - - - - - . _ - - - - . - - . . . _ . .
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made no findings on financial capability issues under CLI-80-5 issue

(12).

40. CLI-80-5 issue (13) directed-the Board to examine "such other

specific issues as the Board . deems relevant to the resolution of the

issues set forth in this order." The Commission also noted:

In proposing these questions, the Commission recognizes that
it has not established definitive standards for management
organization and operation for nuclear power plants.
Nevertheless, in this case the Commission considers these
questions pertinent. The Board should apply its own judgment
in developing the record and forming its conclusions on these
questions. With the record developed and the Board's
conclusions in hand, the Commission will be greatly aided in
reaching a final decision on the restart issue.

11 NRC 409-10.

41. The Board did not initiate any specific management issues not

raised by the Commission in CLI-80-5 or by the parties. Nevertheless we

used considerable judgment in developing the record and forming *

conclusions on Licensee's management capability. The Board requested the

Licensee to produce its management and high-level technical personnel at

the hearing. They came and underwent extensive questioning by the Board

and the parties. We heard from virtually all those who would have an

important, role in the management of TMI-1, ranging from the chief

executive officer of General Public Utilities to at least the fourth

le~ vel of TMI-l on-site supervisors. They are. described below.

42. Near the very end of the evidentiary hearing and af ter the

initial proposed findings on management issues were filed, the

_ _ _ _ - - - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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Comonwealth of Pennsylvania and the Licensee, with the Staff's

acquiescence, . entered into an understanding that certain concerns of the

Comonwealth would be satisfied by comitments by the Licensee. These

concerns and comitments relate to personnel training and-licensing

examinations, shift personnel staffing, and radwaste staff requirements.

Licensee Ex. 56 and 59. This understanding and the commitments were a

major achievement. Although they are vigorously challenged by intervenor

Mrs. Aamodt, they have gone far to resolve many of our concerns about

Licensee training and personnel staffing. We discuss these comitments

below under their respective subjects and in the section on Conditions

and Comitments,1523, et seq., infra.

43. We have received. notifications from the NRC Staff, dated

July 28, August 6, and August 7, 1981, giving us preliminary information

on a Staff Office of Inspection and Enforcement (IE) investigation of

alleged cheating involving two of Licensee's shift supervisors who took

the NRC reactor operator (RO) and senior reactor operator (SR0) written

examinations in April 1981. Further preliminary. details were provided in

the August 7 notification enclosing the NRC Office of Inspector and

Auditor (0IA) investigation report. Licensee's counsel has also provided

information in two letters dated August 4 and August 10. The August 6

; notification enclosed a memorandum also dated August 6, from Mr. Victor
1

i Stello, Jr., the Director of IE to Mr. Harold R. Denton, the Director of

NRR. The August 6 notification and enclosed memorandum informed us that
1
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I

the IE investigation essentially has been completed and that a full

report is estimated to be ready by August 14. At the time of this

writing, the full report has just been received, but not yet fully

considered by the Board and the parties.

44. The preliminary Staff conclusions provided to us are that:

(1) two individuals have acknowledged that they were involved

in cheating on the examinations;

(2) some sessions of the examinations were unproctored for

extended periods of time;

(3) there is n'o evidence of cheating by other Licensee

employees who took the examinations;

(4) there is no evidence that, except for the knowledge of

the two individuals involved, the Licensee either knew of the

cheating prior to the NRC Staff becoming aware of it (from a

comparison of the answers) or attempted to facilitate cheating by

its employees;

(5) the Licensee has fired the two employees; and

(6) the Staff concludes there should be a reexamination of the
'

other employees who passed the examination.

.

45. The scope of the concerns covered in the Stello memorandum are

helpful at this stage because they match the scope of our concerns. The

| possible nexus of this cheating incident to issues in this hearing,

, depending upon the facts, goes beyond whether particular individuals

|
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cheated. On the basis of the Staff's preliminary conclusions of its

essentially completed investigation, we are proceeding with the issuance

of this partial initial decision on management issues. We do so in order
'-'to give the. Commission as much time as possible to review this partial

decision before we issue a subsequent decision on other issues. Also, by

issuing our findings on training, staffing, and operator licensing now,

the Commission, if it chooses, can monitor the IE investigation in the

context of its relevance to this proceeding. However, we retain

jurisdiction to consider further the effect of the investigation of

cheating on our decision subsequent to the issuance of the investigation

report. The issues of Licensee's management integrity, the quality of

its operating personnel, its ability to staff the facility adequately,

its training and testing program, and the NRC process by which the

operators would be tested and licensed, are all important issues

considered in this partial decision. We will consider carefully the

effect on such issues of the' anticipated NRC Staff report, any further

action by the Licensee and Staff in light of the report, including

whether there will be a reexamination of individuals who took the April

examination, and the advice of the parties, to determine whether further !

actions by this Board appear warranted,

l
l

!

.
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B. Licensee's Management Structure

46. CLI-80-5, Issue (1) identifies the following issue for the

Board's examination:

(1) Whether Metropolitan Edison's command and administrative
structure, at both the plant and corporate levels, is
appropriately organized to assure safe operation of
Unit 1.

Licensee's Corporate Organization

'47. At the time of the TMI-2 accident, General Public Utilities

(GPU) was the parent holding company of three operating subsidiary

utilities and one aaministrative and technical support company common to

the operating utilities. Arnold, ff. Tr.11,434, at 3, 4. The operating

utilities were Metropolitan Edison Company, Pennsylvania Electric

Company, and Jersey Central Power & Light Company, with undivided

ownership interests of 50%, 25%, and 25%, respectively, in both TMI-l and

TMI-2. Arnold, ff. Tr.11,434, at 3. GPU Service Corporation provided

comon administrative and technical support and audit functions. _Id.,

at 4; Tr. 11,470-71 (Arnold).

48. Met Ed was the exclusive operator of the TMI units. The chief

operating officer of Met Ed, its President, required status reports from

| .the Vice President Generation on the operation and maintenance of TMI-1,
'

i

but he did not'become involved with detailed activities at the facility.
| The Vice President Generation was in direct charge of all of Met Ed's

generating stations, including its nuclear plants at TMI. Six managers

.
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reported to the Vice President Generation. One of these managers, the

Manager Generating Station-Nuclear, was responsible for operational

control of both TMI units. His accountability included responsibility

for virtually all aspects of station administration, maintenance, and

operations. Reporting to the TMI Station Manager were four

superintendents: Superintendent TMI-1, Superintendent TMI-2,

Superintendent Maintenance and Superintendent Administration. Under the

NRC licenses, the unit superintendents were assigned direct

responsibility for safe operation of TMI Units 1 and 2. Arnold, ff.

Tr. 11,434, at 3-6.

49. Prior to the TMI-2 accident GPU believed that its nuclear

activities, i.e., TMI-1, Oyster Creek, Saxton (decommissioned) and Forked

River (a subsequently cancelled project) would benefit from expansion of

GPU's in-house technical capabilities, much greater involvement by the

GPU engineering groups active during plant design and construction with

the technical functions necessary during plant operations, and a

consolidation of the technical and management structures responsible for

GPU's nuclear activities. This program was under way when the accident

occurred at Three Mile Island in March 1979. Tr.11,537-38(Arnold);
*

Arnold, ff. Tr. 11,434, at 6-7.

!

\_
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|

50. Mr. Robert C. Arnold, Licensee's Chief Nuclear |
9/ |

officer, described the genesis of the current organization of

nuclear activities as a combination of the idea to consolidate existing

resources and as an outgrowth of the need for concentrated and integrated

resources after the TMI-2 accident. Arnold, ff. Tr. 11,434, at 7-9. In

order to maintain TMI as a priority, this method of doing nuclear

business was formally adopted in July 1979 by the formation of the TMI

Generation Group, under Mr. Arnold. The objectives of this new

organization were to integrate the technical support capabilities within

the Met Ed and GPU Service Corporatioa Generation Divisions with the Met

Ed operations and maintenance personnel for support of day-to-day plant

operations, to augment the management of non-operating functions and to

apply additional technical and management skills to the activities at

TMI. M.,at8-9. This nuclear group was essentially divorced from

other utility system responsibilities. In addition to serving TMI,
,

Units 1 and 2, the Generation Group was charged with providing support

for Oyster Creek. The Generation Group formally evolved into the GPU

NJclear Group with NRC's authorization of the amendment of the TMI-l

operating license in September 1980; however, its basic purpose of

consolidation and expansion of resources to support GPU's nuclear

activities did not change. M.,at9. In CLI-81-17, August 13, 1981, '

|

| the Commission at Licensee's request, authorized the Staff to issue an
l

amendment to the TMI-l operating license which will transfer authority to

j -9/ At the time he testified on February 3,1981, Mr. Arnold's titles
were Senior Vice President of Met Ed and Jersey Central Power &'

| Light Company, Vice President of GPU Service Corporation, head of
| the GPU Nuclear Group and President of GPU Nuclear Corporation.

| M.,at1.

Y
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operate the facility to GPU Nuclear Corporation. The Commission's

August 9,1979 and March 6,1980 orders were revised directing the Board

to consider the management competence of GPU Nuclear rather than that of
10/

Metropolitan Edison Company.-

51. Mr. Arnold is the President of GPU Nuclear Corporation. Upon

approval of the GPU Nuclear Corporation by the NRC this was to have

become his only title and responsibility. He is assisted by his deputy,

Executive Vice President, Mr. Philip Clark. Reporting to Mr. Arnold and

Mr. Clark are Vice Presidents in charge of operations at each of the

three nuclear plants in the GPU System, and six Vice Presidents in the

areas of Technical Functions, Nuclear Assurance, Radiological and

Environment Controls, Maintenance and Construction, Administration and
i

Communications. Each of these individuals is an officer in the new GPU

Nuclear Corporation. Throughout the testimony and exhibits GPU Nuclear
.

is referred to interchangeably as the Group and as the Corporation. The

Corporation Vice Presidents were Group Division Directors. Although the

the legal structure of the Group differed from the Corporation, there

were no functional differences of importance and their duties remained

the same under either job title. Arnold, ff. Tr.11,434, at 9,10, 28;

| Tr. 11,483, 11',459-61, 11,126 (Arnold); Tr. 11,616-17 (Hukill). We

-10/ The Pennsylvania Public Utility Commissiion has also approved the
nuclear corporation. Letter of June 29, 1981 from Licensee's
counsel Blake to Board.

. - .
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discuss the qualifications of Licensee's individual managers below in a

separate section.

52. The Nuclear Group had a staff of approximately 1,925 in 1980,

and the Nuclear Corporation is authorized to be staffed by approximately

2,500 people by the end of 1981. Jji., at 9-10, Figure 1, and following

charts 5-7; Dieckamp, ff. Tr.13,437, at Figure 5. Overseeing the

activities of the GPU Nuclear Corporation is a Board of Directors

composed of the presidents of Jersey Central, Met Ed, Pennsylvania

Electric Company and GPU Service Corporation, plus the chief executive

officer of GPU, GPU Service Corporation's vice president for corporate

planning, Mr. Arnold and Mr. Clark. The Board of Directors meets monthly

to review the operating performance of GPU Nuclear as well as the

Corporation's budget. Tr. 11,438, 11,441, 11,475 (Arnold).

53. The GPU Nuclear Corporation has assumed responsibility for the

operation and maintenance of all of GPU's nuclear plaats as well as the '

management of the design and construction of modifications for those

!

I

:

.
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plants, i.e., it has superseded the GPU Nuclear Group as the organization

responsible for operation of the plants. Arnold, ff. Tr.11,434, at 10,

28. Ownership did not change. Id_., at 28.

54. During his direct testimony, Mr. Arnold identified the major

elements of the new organization:
'

l. A full-time organization within the GPU system dedicated
solely to nuclear generation.

2. Increased onsite technical and management resources, with
very strong central control of technical issues.

3. Onsite, full-time senior management for plant operations
and maintenance with primary responsibility there, and with
other kinds of functional activities in a support role.

4. An independent nuclear assurance division with the same
strength and status as operations would have; not a
collateral duty for people who also have line
responsibilities.

5. A nuclear safety assessment department.

6. The advantage of the pooling of the resources that are
necessary for support of the several generating units, with
the advantages of cross-fertilization on operating
experience.

7. Personnel policies, procedures, practices and resources
dedicated to those areas that would be able to address the '

unique aspects of the nuclear technology. i

j Paraphrased from Tr. 11,438-40 (Arnold). |

An organizational Chart of GPU Nuclear Corporation is reproduced at this ;

point.
1
i

t i
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INDUS. SAFE TY '
o SYSTEM LAB.

e LEGAL SERVICES

~
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55. Both the NRC Staff's Divisions of Nuclear Reactor Regulation

(NRR) and Inspection and Enforcement (IE) are satisfied with the

reorganization of GPU's nuclear activities into a single entity. Staff

Ex. 4, III.B.2, at 4-8; Tr.11,961-64 (Crocker); Tr.12,014

(Allenspach); Keimig, ff. Tr. 11,946, at 8. It is the view of IE that

Licensee, in making this change, has increased substantially the total

overall management and technical resources available for TMI-l restart.

Keimig, ff. Tr.11,946, at 8. Also, experienced managers and

professionals have been added at both the corporate and plant levels of

the organization. IE expects this centralized, nuclear-oriented group to

provide increased management capability to focus on nuclear operational

matters, as well as personnel policies and procedures applicable to

nuclear activities. Id. NRR expressed the view that Licensee's

reorganization paralleled the model developed by NRR after the TMI-2

accident to evaluate the adequacy of the organizational structure of

utilities and, therefore, was totally acceptable. Tr. 12,014

(Allenspach,Crocker).

56. Licensee's organizational structure at both the corporate and

plant level was endorsed by two witnesses presented by Licensee.

Mr. William S. Lee, President and Chief Operating Officer of Duke Power

( Company, and Chairman o'f the Board of Directors of the Institute of
I

| Nuclear Power Operations (INP0), testified that GPU's proposed
|

organizational structure for consolidating nuclear activities into the1

! new subsidiary GPU Nuclear Corporation is a strong management concept

that can be effective in providing an integrated single-minded approach
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which will give additional assurances of safety. Lee, ff. Tr.13,251, at |
11-12; Tr. 13,273-76 (Lee). Mr. Lee is well known for his professional

and management experience in the nuclear power industry. See also Lee,

ff. Tr.13,251, at 1 and 2.

!

57. Mr. Lee's viewpoint was shared by Mr. William Wegner, a nuclear

engineer who served as the Deputy to the Director of the Naval Reactors

program, Admiral Rickover, from 1964 until his retirement in 1979 when he

formed a consulting firm, Basic Energy Technology Associates (BETA).

Each of his three associates have some twenty-five years of experience in

the Naval Reactors program. Wegner, ff. Tr.13,284, at 1, Attachment 1,

at 2. BETA conducted a detailed review of Licensee's management

structure, capability and technical resources, as well as the attitude of

management, beginning in October 1979 and continuing intermittently into

January 1981. M. , at 1 -5. BETA also worked with GPU on specific
'

technical issues related to TMI-l and, consequently, had an opportunity

to observe first-hand the technical and management capability of the GPU

organization.
.

|

58. Mr. Wegner concluded that the new organization and the

| management of the GPU nuclear plants through this single, unified
i

structure is probably the most effective way a nuclear utility could be

! handled. M.,at6,11-12. Mr. Wegner offered the following

observations and reasons in support of his conclusion:

1. The establishment of a single organization, reporting to a
high corporate level and responsible for all aspects of nuclear
plant operation and support, is in agreement with many of the
recommendations contained in post-TMI accident reports.

,

n.- - rm -
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i |

|

2. By combining the. technical resources of the various GPU
utilities, a larger pool of talent has been assembled which can be1

| put at the disposal of the nuclear plants in order to resolve
' problems and to ensure a better flow of information between the
: plants.

: 3. By having a larger base of technical and management talent
! the GPU-Nuclear organization is less reactive to personnel losses

'

and can afford to move people to gain experience.
;

I 4. It can develop and use uniform policies between the plants
on matters such as training, procurement and facilities.

,

! 5. Because of its combined size and consolidated technical
; strength it can provide GPU corporate management .with a much more

professional assessment of matters which might affect reactor-
safety.

! 6. All the key technical positions within the GPU Nu:: lear
'

Corporation are filled by nuclear-experienced personnel and their*

|
functions are not diluted with non-nuciear matters,

j 7. The person at the site responsible for the operation of
TMI-l is a vice president of the GPU Nuclear Corporation and reports
directly to the Office of the President of the corporation. He isi

i not encumbered by organizational layers between himself and top
| management.

8. Those functions which need not be done at the site are ' ';

performed offsite by personnel not reporting to the TMI Unit Vice:

| President. This provides the Unit Vice President with more time
! which he can devote to matters directly related to the operation of
; the plant.
!

i 9. For all practical purposes, TMI-l and TMI-2 have been
separated physically and organizationally. This is important in

| that a separate group of capable people have been assigned to TMI-1,
: independent of TMI-2.

I 10. The new organization makes it very clear do is in overall
! charge of GPU nuclear matters.

Wegner, ff. Tr.13,284, at 10-11.

59. In evaluating the GPU Nuclear management structure we have

considered the large body of evidence on tne subject, we heard about the

various responsibilities of management personnel, and we have considered

-- - -- - - . .- . _ . . . - . , - - . - _ _ . - - - --
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I

the reasons offered by BETA and others in support of the new structure. i

Licensee has made necessary compromises among inherently opposing

factors. Compare, e.g., factors (2) with (9), and (7) with (8), 1 58.

The Vice President TMI-1, for example, has been freed from certain

responsibilities affecting his plant so that he may concentrate upon

those aspects of plant operation and maintenance which must be under his

management. But for every responsibility lifted from him, he also loses

related authority. The balancinghas been logical and supported by the

evidentiary record. The result, we believe, has been an improved and

concentrated operational management, supported by a large base of

off-site and on-site technical resources available when required, with

the additional advantage of the checks and balances of independent

quality assurance and nuclear safety review made possible because the

chain of command is separated. On first impression the GPU Nuclear

management and command structure appeared complex. It is, however, no

more complex than the task for which it was designed, and when

understood, it is simple enough. Individual members of the management

organization appearing before us seemed to have a clear understanding of

their responsibilities, limitations, and the resources available to

them.

i

r

60. Virtually all of the witnesses who testified on the subject of

the connand and administrative structure used by Licensee to operate,

i technically support and manage its nuclear activities, including safe
I
; operation of TMI-1, explicitly stated or implied that the extensive

l

modifications which have been made to Licensee's organization, including |

|

.
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.

the changes in responsibilities of key management-level personnel and the

influx of additional personnel, constitute a significant positive factor

in their endorsement of Licensee's command and administrative structure

at both the plant and corporate levels. Arnold, ff. Tr. 11,434;

Tr. 11,528 (Arnold); Keimig, ff. Tr. 11,946, at 8; Tr. 11,988-98

(Crocker, A11enspach); Tr. 12,012-15 (Crocker, A11enspach);

Tr.12,024-25 (Haverkamp); Lee, ff. Tr.13,251, at 11-12; Tr.13,271,

13,274.-75 (Lee); Wegner, ff. Tr.13,274, at 8-12; and Tr.13,309

(Miles).

61. Intervenor TMIA urges the Board to find that, prior to the

accident, the Met Ed corporate structure was, according to Mr. Arnold,

"less than optimum, less than desirable", that because the NRC Staff

witnesses have no qualifications to approve the new corporate structure,
'

and that because Mr. Arnold could not outline any significant

improvements the new corporation will have, the Licensee has failed to

prove that the new GPU Nuclear Corporation will improve overall

performance. TMIA PF 11 56-60.
,

62. The first reference to Arnold testimony by TMIA is essentially

correct, but TMIA's reference is incomplete:

Q Do you think that the insufficient in-house technical
resource capabilities that you have described contributed to either,

' the causes or the consequences of the accident?

A I think I would first of all like to take issue that what
I described were " insufficient in-house resources." I think we were
not trying to correct a situation that we felt was insufficient, but
was less than optimum, less than desired.

Tr.11,494-95(Arnold).

|

. .. . ._ _
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63. It is correct that Licensee's pre-accident consultant, Booz
1

Allen & Hamilton, recommended that GPU increase its in-house technical
|

capabilities (Tr. 11,493-94 (Arnold)), but it is not correct, as TMIA

would have us infer, that Booz Allen & Hamilton found the existing

organization to be inadequate. Moreover, Booz Allen & Hamilton endorsed

the initial phase of the GPU reorganization program. Arnold, ff.

Tr.11,434, at 7.

64. Messrs. Allenspach and Crocker, the NRC Staff witnesses on GPU

management structure concede that they have no specific management

training, that they depend upon experience in analyzing the adequacy of

GPU Nuclear. Tr. 11,990-91 (Crocker). They are also the principal

authors of draft NUREG-0731 which currently contains the principal Staff

guidelines for utility management and technical resources. While it

might be helpful if the NRC Staff members cognizant in nuclear utility

management had formal training in management matters, the Board is

satisfied that the NRC Staff, based upon their collective experience with

nuclear utilities, industry input into the guidelines, and a careful

evaluation of the reports of the various investigations into the
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|

; accident, have the expertise to evaluate the management and command
| 11/

structure of a nuclear utility. Tr. 11,987-97.- In an'y event the
f

NRC Staff's expertise on the subject is, in terms of public health and'

safety, almost unique.

65. Mr. Arnold did not, as asserted by TMIA (TMIA Management PF

159) fail, under questioning, to outline any significant improvement the

new corporation would have. The testimony referred to by TMIA, Tr.

11,526-38, contains Mr. Arnold's opinion of the functional similarities

between GPU Nuclear Group and GPU Nuclear Corporation. It was not a

comparison of the integrated GPU Nuclear organization with the-

pre-accident structure. The theme of almost all of Mr. Arnold's

testimony was that the new organization was an improvement over the old.

66. The Board rejects TMIA's proposed findings 11 58-59 because

they are not supported by, are in fact inconsistent with, the evidence.

67. No other intervenor has filed proposed findings on Licensee's

off-site corporate command and administrative structure, and no evidence

disputing the evidence presented by the Licensee and Staff in support of

the integrated GPU Nuclear organization has been presented. The Board

-11/ The Board, however, believes that there still are not adequate
" definitive standards for management organization and operation for
nuclear power plants" recognized by the Commission in CLI-80-5 to be
l acking. 11 NRC 409-10. We discuss the Staff's guidelines in

! greater detail in our findings on personnel below (1 116,
g seq.).

.
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concludes that the Licensee's command and administrative structure at the

corporate level is appropriately organized to provide reasonable

assurance of safe operation of TMI-1.

I

Licensee's TMI-l On-site Organization and Technical Resources

68. In addressing the TMI-1 on-site organization and technical

resources, the Board continues to exanine CLI-80-5 issue (1) with respect

to whether the command and administrative structure at the plant level is

appropriately organized. We shall also examine in this section the

general aspects of CLI-80-5 issue (2):

(2) whether the operations and technical staff of Unit is
qualified to operate Unit 1 safely (the adequacy of the
facility's maintenance program should be among the matters
considered by the Board).

<

69. Specific aspects of operations and organization of TMI-1, such

as the maintenance contention, health physics (issue (4)), radwaste

staffing (issue (5)), and training are discussed in separate sections.

Also, we have reserved for separate discussion the qualifications of

Licensee's corporate and plant managerial-level personnel.

70. Licensee's on-site organization, responsible for the safe
>

operation and maintenance of TMI-1 on a day-to-day basis, has been

i significantly reorganized and strengthened since the accident at TMI-2.

In general, the major changes in the on-site organization have been,

!
|

:
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isolating the management and technical support of TMI-1 from TMI-2

decontamination activities; significantly reducing the responsibilities

of senior TMI-1 management to allow them to devote their full attention

to Unit 1; and restructuring the TMI-1 orgaaization so that effective

control over important unit activities and decisions is maintained by

TMI-1 on-site management hhile, at the same time, assuring that direct

channels of communication exist between on and off-site technical and

management personnel. Hukill, et al., ff. Tr.11,617; at 2-3. These

basic changes have been endorsed by the Staff, as well as by Mr. Wegner

and his associates at BETA in their management review of TMI-1. Staff

Ex. 4, at 8,10,13; Staff Ex.14, Table B-1, at 8; Kemig, ff. Tr.

11,946, at 14; Tr.11,995,11,981 (Crocker); Wegner, ff. Tr.13,284, at

12-19. For convenience, we reproduce a chart of the TMI-1 on-site

organization at this point.

t

|

|

1

l

i

)

!

l
,
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,

71. The Vice President of TMI-1, Henry D. Hukill, is the senior

member of management within the TMI-1 unit organization. He is located

full-time on Three Mile Island; however, he reports to the Office of the

President of GPU Nuclear, located in Parsippany, New Jersey. H'uki ll ,

et al., ff. Tr. 11,617, at 4. The sole responsibility of the Vice

President of TMI-1 is TMI-1. Staff Ex. 4, at 8. He has been delegated

minimum responsibilities not directly associated with the operation and

maintenance of the unit in order that he may devote his full time and

attention to operation and maintenance of TMI-1. Hukill, et al., ff.

Tr. 11,617, at 4. In order to meet this responsibility, the Vice

President of TMI-l utilizes the services of, and is the senior liaison

with the engineering, design and analysis, nuclear assurance (which

includes training and emergency preparedness), maintenance and

construction, radiological and environmental controls and administrative

services available to TMI-1 from the support divisions of the GPU Nuclear

Corporation. M.,at5. In the event of an emergency, the Vice

President of TMI-1, Mr. Hukill, assumes the duties as Emergency Director

at the plant. We discuss the qualifications.of Mr. Hukill and his senior

on-site operations personnel in a separate section on Licensee's managers

below.

72.. Reporting directly to the Vice President of TMI-1 is the

Manager of Administration, the Operations and Maintenance (08N) Director

and the Plant Engineering Director. M.,at7. The Manager of
I

i

Administration has a civil engineering degree and some twenty years in

the electric industry, manages the administrative activities of TMI-1,

j
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functions as a staff assistant to the Vice President of TMI-1, and

coordinates the administrative work and needs of TMI-l with the

activities of GPU Nuclear's Division of Administration. Id., at 38-40.

The Board had no opportunity to hear from this individual.

73. The 0&M and Plant Engineering Directors have primary

responsibility for Unit l's operational, maintenance and associated

engineering activities, i.e., they manage the people with key functional

responsibility for the safe operation of the unit. Id., at 7.

74. As a result of the organizational changes instituted by

Licensee since the TMI-2 accident, the responsibilities of the 0&M

Director, Ronald J. Toole, have significantly decreased in scope. I d_. ,

at 9. This change is representative of Licensee's efforts to

substantially increase the depth of understanding and involvement of GPU

Nuclear managers in the technical issues with which individuals reporting
'

to them are dealing. This goal is accomplished by limiting the number of

discrete areas of responsibility assigned to a manager, and by

eliminating functions for which his technical and managerial capabilities

are not necessary, eg., purely administrative work. See, e_.g.,

Tr. 11,452 (Arnold); Tr. 11,706-07 (Ross); Keimig, ff. Tr. 11,946, at 11;

Hukill, et al., ff. Tr. 11,617, at 15. The 0&M Director is no longer

responsible for the unit's engineering, radiation protection, water

chemistry, and administrative activities. Instead, he can focus his

attention on plant operations, and on the facility's preventive and

corrective maintenance programs. Hukill, et al., ff. Tr. 11,617, at 9.

!

l



- 47 -

Essentially, it is the O&M Director's job to see to it that all

operational problems which arise are properly diagnosed, so that

appropriate action can be taken. It is also his responsibility to

coordinate effectively the activities of the Operations and Maintenance

Departments, with a staff of approximately 260,.and, in particular, to

ensure that Maintenance personnel are responsive to the needs of

Operations. Id., at 8.
.

75. Reporting directly to the 0&M Director are the Manager of Plant

Operations and the Manager of Plant Maintenance. Hukill, et al., ff.

Tr. 11,0 ', at 11, 30.

76. The Manager of Plant Operations, Michael J. Ross, is

responsible solely for the day-to-day operations of TMI-1; conversely, he

has no responsibilities that do not directly affect the daily operation

; of TMI-1. Staff Ex. 4, at 8; Hukill, et al., ff. Tr. 11,617, at 11. He

has approximately 110 personnel assigned to him, 75 of whom are assigned

shift personnel. Staff Ex. 4, at 8; Tr.11,937-38 (Crocker). On a daily

| basis, the Manager of Plant Operations reviews and schedules all routine

and non-routine operations; is in charge of requesting operations-related
|

| maintenance work from the Maintenance Department; reviews and writes
!

operating procedures; and is available to consult with his staff with

respect to plant operations. Hukill, et al., ff. Tr.11,617, at 11.
.

77. The Operations staff, under the direction of the Unit 1 Manager

of Plant Operations, is divided into three categories: the shift

- - -. .- - _ . . - - - . _ _ . _
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operating staff, the radwaste group, and several operations engineers.

In addition, working in conjunction with the control room operating

personnel are the Shift Technical Advisors (STAS) who represent the input

of and report to the Technical Functions Division of GPU Nuclear, not to

TMI-l on-site management. Id., at 12.

78. The shift operating staff control the reactor primary and

secondary systems as well as associated plant systems and equipment

during normal operations and plant shutdowns, in response to reactor

transients, and when emergencies unrelated to the operation of the

facility are experienced on site, such as fires or personnel injuries,
i Hukill, et al, ff. Tr.- 11,617, at 13. Licensee's licensed shift

12/
operating staff is to be composed of six shift supervisors,

seven shift foremen (three of whom are candidate senior reactor operators

(SR0s), i.e., they have not yet been licensed as SR0s by the NRC), and

about twenty control room operators (ten of whom have reactor operator

(RO) licenses, although they will be retested along with the candidate

R0s prior to restart of Unit 1), along with thirty-six (non-licensed)

on-shift auxiliary operators. Staff Ex.13, at 4; Tr.11,666-69

(Hukill); Hukill, et al., ff. Tr. 11,617, at 14-24.

---12/ This was Licensee's staffing level before the personnel action
. taken as a result of the IE investigation into the alleged cheating
| involving shift supervisors on the SR0 licensing examination. We' have not yet learned whether or when Licensee will be able to

maintain this level.

.

- -
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79. The staffing of the TMI-l control room has been the subject of

a strong contest in this proceeding and was one of the subjects of the

commitments worked out between the Commonwealth of Pennsylvania and

Licensee. Licensee Ex. 59. We discuss these issues in greater detail

under the section on Conditions and Commitments below. Licensee in,

general plans a six shift operation of its control room with one shift in

training while the other five shifts staff the control room. M. Under
i

the condition the Board imposes below (adopting the Staff position), if

TMI-1 is permitted to restart, Licensee will be required to man all

shif ts at TMI-l with a minimum of one NRC-licensed SRO, who will act as

Shift Supervisor, a second individual, either NRC-licensed as an SR0 or

NRC-licensed as an R0 and trained as an SRO, who will act as Shift

Foreman, and a miminum of two NRC-licensed R0s who will act as control

room operators.

|

80. Another improvement in the quality of Licensee's shift

operating staff is the addition of an STA, or shift technical advisor, to

| each of the rotating shifts. The position of STA was instituted at TMI-l

| in response to the accident at TMI-2, and was subsequently adopted as one

of the recomendations of the NRC Lessons Learned Task Force, NUREG-0578

(1979). Hukill, et al., ff. Tr. 11,617, at 28. The STA is a degreed

i individual with the primary duty of assessing the impact which various

plant operations may have on safety. During off-normal conditions, the

STA's specific duties include recognizing and diagnosing unusual reactor

and instrument responses. During normal operating conditions, the STA's

duties include evaluation of plant performance, and of the adequacy of

._. . _. - - .
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procedures used to assess that performance. Thus, the STA monitors and

provides direct technical input to the ongoing activities in the TMI-l

pl ant. Because an STA must have a Bachelor of Science or Engineering

degree, he provides additional analytical and technical capability to j
i

support the operator on an around-the-clock basis. The STA can, for '

example, analyze conditions in the core in the event of a transient.

This analytical capability heretofore has not necessarily been present.

At TMI-1, on an ongoing basis, the STA evaluates the need for and

recommends corrective action on safety components and systems; advises

the shif t foreman or shift supervisor, as needed; and provides a

technical liaison with the GPU Nuclear Technical Functions engineers.

Id., at 28-29.

81. While the Board expressed an initial skepticism about the

willingness of the regular shift crew to accept the advice of an

individual who has a college degree but who has not been licensed on the

plant, these doubts were put to rest by Mr. Michael Ross, Manager of

Plant Operations, TMI-1, who stated that the STAS are accepted and, in

fact, are looked to for advice by the rest of the shift crew.

Tr.11,645-46 (Ross); see also Tr. 11,642-45 (Hukill). Moreover,

Messrs. Hukill, Toole and Ross, agree that the concept of the shift

technical advisor as an adjunct to the regular operating crew is a good

idea. Tr.11,646-47 (Hukill, Toole, Ross).

82. Similarly, the Staff concluded that STAS having the

qualificatiuns required by the Licensee will be able to provide an added

<
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measure of technical expertise on-site and that Licensee's STA program

meets Staff requirements. Staff Ex. 14, at 46. The Staff's review also

indicates that the initial incumbents of Licensee's STA program meet the

qualification requirements as stated in Licensee's description of its

program, and that Licensee is in full compliance with all NRC

requirements regarding STAS as set forth in NUREG-0737. Id., at 46-47.

The Board is satisfied with Licensee's STA program.

83. An important aspect of Licensee chain of operating authority at

TMI-1 is that several levels of the operating staff have the independent

authority and responsibility to shut down and cool down the reactor, or

to order such action, if such action is warranted. These individuals

include the Vice President of TMI-1, the 0&M Director, the Manager of

Plant Operations, the shift supervisors, the shift foremen and the

control room operators. Hukill, et al., ff. Tr.11,617, at 5, 8,11,15,

18, 22; Tr. 11,629, 11,635 (Hukill). Guidelines exist for the control

room operators. Tr. 11,630 (Ross). This authority does not extend to

STAS, R0s in training, or auxiliary operators.

84. The Board has also taken into account in its review of

Licensee's operating staff the method used by Licensee to assure that

I cach shift properly turns over its control of the plant to the incoming
|

| strif t. Hukill, et al., ff. Tr. 11,617, at 13-14; Staff Ex. 4, at 12.

The Board concurs with the Staff's finding that the shift relief turnover

checklists and other management controls for plant operational activities

which the Licensee has adopted since the TMI-2 accident provide improved

.
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1

management information on plant status and better control over plant '

operational activities. Staff Ex. 4, at 12.

' EK'
s:
'' 85. The Manager of Plant Operations is also in charge of the TMI-l

Radwaste group, which carries out the daily radioactive waste activities

at the facility. Hukill, et al., ff. Tr. 11,617, at 24. It is the job

of the Radwaste group to collect, decontaminate, package, prepare to ship

or otherwise properly dispose of materials, liquid and solid, which

exceed a specified level of radioactive material. The TMI-1 Radwaste

organization is discussed under CLI-80-5 issue (5), 11 377-386, infra.
t

86. The Manager of Plant Operations, TMI-1, is also in charge of'

Ithe activities of several operating engineers from whom he can obtain j

immediate and short-term engineering work. Hukill, et al., ff.

Tr. 11,617, at 26-27. These personnel assist the Manager of Plant

Operations in writing operating procedures, reviewing these procedures

for'their effectiveness, and otherwise providing additional support for

operations-related engineering problems. The availability of operating

engineers within the Operations staff provides added depth to the

station organization in that three levels of technical support --
:

operating engineers, TMI-l Plant Engineering Department and GPUNC
1

Technical Functions group -- are now available to the plant Operations

staff during normal plant operations. Id., at 27. '

87. The Maintenance Department is the other major plant

organiz'ation which reports directly to the O&M Director. Hukill,

,<

.- , - , - - - - - - -
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|. et al.,ff. Tr. 11,617, at 30. The organization and practices of the

TMI .1 Maintenance Department have changed considerably since March 1979.

Shovlin, et al., ff. Tr. 13,533, at 1. In general, the scope of

responsibility of key individuals has been narrowed to provide for a more

intense focus on the various aspects of the maintenance within one

nuclear power plant unit. Three major areas of responsibility are:

Preventive Maintenance and Technical Specification Surveillances,

Corrective Maintenance, and Shift Maintenance. Prior to March 1979 one

Manager of Plant Maintenance was responsible for both TMI-1 and TMI-2.

With the separation of the units the Manager of Plant Maintenance at each

unit has responsibility for maintenance for his unit only. Id_. , at 1-2;

Wegner, ff. Tr. 13,284, at 16-18.

88. Consistent with Licensee's policy of increasing and

concentrating the technical resources and management strength applied to

its nuclear activities, Licensee has established a Maintenance and

Construction Division of GPU Nuclear Corporation, headed by a Vice

President, with the responsibility of (1) establishing and monitoring

uniform policies, practices and procedures for all maintenance, repair

and construction activities at GPU's nuclear plants, and (2) carrying out

assigned plant modifications, repair and construction activities and

conducting major and specialized maintenance work. Manganaro, ff.

Tr. 13,643, at 1-2; Wegner, ff. Tr. 13,284, at 18-19.

i

89. The Manager of Plant Maintenance Daniel M. Shovlin, in

coordination with the Manager of Plant Operations, is in charge of

. __ _ . , . - _ _ ..
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i

|
planning, organizing, integrating and directing the daily maintenance

'

effort that takes place at Unit 1. Hukill, et al., ff. Tr. 11,617, at

30; Shovlin, g jd,., ff. Tr.13,533, at 2. It is the responsibility of

the Manager of Plant Maintenance to coordinate preventive maintenance,

and to direct the diagnosis and repair of all equipment that Operations

has identified as in disrepair, requiring component replacement or in

need of other corrective maintenance work. Hukill, et al., ff.

Tr. 11,617, at 30-31. In addition to the two major maintenance staffs

(corrective and preventive) reporting to the Manager of Plant

Maintenance, there are 35 utility workers, who primarily perform a

housekeeping function, a welding foreman, and a senior technical analyst

responsible for maintenance work associated with the TMI-l security and

coninunications systems. M.,at38. In total, there are approximately

150 employees assigned to the Manager of Plant Maintenance. The Manager

of Plant Maintenance obtains technical support from the TMI-l Plant

Engineering staff in carrying out his responsibilities. In the event

that the necessary work appears to require a great deal of manhours or

technical analysis, the Manager of Plant Maintenance through the Plant

Engineering Department calls upon the technical resources available

from the Technical Functions Division of GPU Nuclear Corporation. Major

plant maintenance and construction activities are assigned to the

Maintenance and Construction Division of GPU Nuclear. It is the -

responsibility of the Manager of Plant Maintenance to oversee all
1

! maintenance activity at TMI-1. Through this centralized organization,

j- TMI-l management coordinates and scrutinizes all on-site maintenance

| activities. M.,at30-31.
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90. Maintenance at TMI-l is divided into two, entirely separate

organizations: the preventive and the corrective maintenance groups.

Hukill, et al., ff. Tr. 11,617, at 33. The preventive maintenance (PM)

group conducts the preventive maintenance program, which is a program of

regular inspections and other preventive maintenance work on TMI-l

systems, particularly those related to the facility's safety and

reliability, in order to decrease the likelihood of equipment

experiencing failure during operation. Shovlin , et al. , ff. Tr. 13,533,

at 5-6; Hukill, et al, ff. Tr. 11,617, at 34. Included in the PM group

are representatives from the electrical, instrumentation and control,.

mechanical and utility disciplines. There are about 25 people assigned

to preventive maintenance, with eight of these employees on rotating

shifts. Through its preventive maintenance program and staff of 25 PM
,

|

|
cmployees, it is the goal-of Licensee to assure reliable performance of

i

! equipment and to reduce to minimum the amount of corrective maintenance
1

work required at TMI-1. Id., at 4-5. It is Licensee's view that an

established PM program such as the one now in place at TMI-l promotes

I safety while optimizing equipment availability and reliability. Hukill,

et al., ff. Tr. 11,617, at 33. We agree.

91. In addition to the maintenance staff working full-time on
1

~

l preventive maintenance activities, Licensee's TMI-l Maintenance

Department includes a group of about 94 workers under the direction of

the Corrective Maintenance (CM) Manager. On a daily basis, the CM

Manager plans, organizes, and directs corrective maintenance work at

Unit 1. Id., at 34 In fulfilling this responsibility, he is assisted

by a Supervisor of Management Control and several other planners, who

.
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plan major maintenance tasks, develop schedules for the accomplishment of

tasks within specified time frames, such as a refueling outage, a.1d .

otherwise assist in the planning of the day-to-day corrective maintenance

work at TMI-1. Shovlin, et al., ff. Tr.13,533, at 9-10. Reporting to

the CM Manager are Lead Foremen in the disciplines of instrumentation and

control (I&C), mechanical and electrical. Hukill, et al., ff.

Tr. 11,617, at 35. Each of these Lead Foremen is responsible for the

activities of the foremen and the 24-hour shifts of maintenance workers

in his respective disciplines. This responsibility encompasses all

discipline activities related to the planning, organizing, and directing

of day-to-day maintenance taking place at TMI-1. All work performed in

the unit must be cleared with the Operations staff in order to ensure

that it does not interfere with ongoing operational activities. Also,

all corrective maintenance work must be performed in accordance with the

i Operational Quality Assurance Plan, and where necessary, with

Radiological and Environmental Controls supervision. _Id., at 35-36.

92. In addition to the preventive and corrective maintenance

personnel employed on site during the day, TMI-l has a shift maintenance

work force composed of six rotating sections, each comprised of a minimum

of two men from each of the following disciplines: electrical,

instrumentation and control, mechanical and utility. There are

approximately ten men per shift section. Shift maintenance works on

corrective and preventive maintenance items that can be completed during

an eight hour shift. Each section is headed by a maintenance foreman,

__ _. __ _. _ __
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who reports to the Lead Shift Maintenance Supervisor. Shovlin, et al.,

ff. Tr. 13,533, at 7.

93. Licensee has described in detail, and the Staff has approved,

the qualifications of Licensee's maintenance managers including the

Manager of Plant Maintenance, the Corrective Maintenance Manager, the

Preventive Maintenance Manager, the Shift Maintenance Supervisor, and the

Supervisor of Management Controls. Shovlin, et al., ff. Tr. 13,533, at

3, 5, 7, 8-9, 10; Hukill, et al., ff. Tr. 11,617, at 32-33, 35, 37;

Staff Ex. 4, at 8-10, 13-14; Keimig, ff. Tr. 11,946, at 11-12, 13. These

individuals have had either extensive Navy training in maintenance and

operations, and/or extensive experience as maintenance workers and

supervisors at TMI-1. We discuss the qualifications of some of these
;

managers in a separate section below.
|

94. The conduct of maintenance activities at TMI-l is discussed in *

connection with TMIA Contention 5,11 277-348, infra. Briefly, Licensee

utilizes GPU's central data processing equipment in order to record,
.

plan, track, close out and maintain history with respect to all

corrective and preventive maintenance work. This computerized system has

many advantages over the previous, entirely manual, system of conducting
,

maintenance work. In particular, through this centralized computer bank

of information, Maintenance now has the ability to prioritize

assignments, to track and close out backlogged maintenance work, and to

follow the current status of outstanding jobs. Shovlin,e_t,M.,ff.t

Tr.13,533, at 12-21.

. . - -- -_ . . _ _ - . _ - .
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95. In December 1980 the GPU Nuclear Off-site Maintenance and

Construction Division was established under the direction of

Mr. Francis F. Manganaro as its Vice President. Manganaro, ff.

Tr. 13,643, at 1, 6. In general, it is intended that the Maintenance and

Construction Division provide direction and support in the functional

areas of maintenance, repair and construction to permit maximum

concentration of attention and resources by plant management on safe and

efficient operation and maintenance of the GPU nuclear generating

stations. Id., at 2; Staff Ex. 4, at 7; Wegner, ff. Tr.13,284, at

18 -19. The TMI-l Manager of Plant Maintenance and his staff will remain

responsible for assuring the material condition of the plant. Manganaro,

ff. Tr.13,643, at 2. The on-site Maintenance organizations will

continue to carry out some of this work themselves using their

Maintenance Department, but they may also identify work they cannot or do

not wish to do, eg., because of a lack of technical resources. M.;Tr.

13,645 (Manganaro). The Maintenance and Construction Division will have

functional managers located at TMI and at Oyster Creek. Manganaro, ff.

Tr. 13,643, at 2-3. These individuals will coordinate their activities

with their functional managers, administrative support, and Vice

President located at Licensee's corporate headquarters. M.,at3-6.
;

96. TMIA faults Licensee's evidentiary presentation on the role of

the Maintenance and Construction Division. TMIA asserts that it does

not know how much influence the division will have over TMI maintenance,

what the work division will be, who will assign the work, who will handle

. _ _ _ _ .._
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conflicts between Division personnel and TMI-l personnel and who will

assure consistent policies. TMIA PF 11 64, 65.

97. It is not surprising that TMIA does not know the answers'to its

questions. It did not prepare for its sparse cross-examination of

Mr. Manganaro on this subject, nor did it use its opportunity for

cross-examination to seek the answers. Tr.13,644-47 (Bradford,

Manganaro) .

98. Mr. Manganaro makes it clear in his testimony that he has

already planned the categories of work to be performed by his Division

compared to work by on-site maintenance personnel and that the size and

complexities of the work to be performed will influence the judgment on

the assignment. Manganaro, ff. Tr.13,643, at 3-4. TMI-l staff will

continue to be responsible for the material condition of the plant. Id.,

at 2. The Maintenance and Construction Division will never perform work

without. the approval of the Plant Manager. Tr. 13,648 (Manganaro).

t

| 99. The concept of providing an off-site maintenance support

division with the large technical resources and specialization for large

or special jobs was thoroughly explained and understood by the witness.

Considering the entire record, the Board believes the evidence on the

issue is adequate. Manganaro, ff. Tr.13,643, at 1-6; Wegner, ff.

Tr. 13,284, at 18-19; Arnold, ff. Tr. 11,434, at 27-28; Tr. 13,611

(Shovlin). Moreover, contrary to TMIA's unexplained conclusion in its

management proposed finding 165, the idea of supporting three
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i separate nuclear units each having staggered shutdown times, or changing

needs, by a central group equipped for large maintenance, repair and

modification work, is a better approach than attempting to house all the

needed maintenance and modification resources at each nuclear plant.

Accordingly, we reject TMIA's proposed findings 11 64 and 65.

100. In addition to the supervision of activities for which the

Operations and Maintenance Director is responsible, the Vice President of
$ TMI-l oversees the activities of a large TMI-1 Plant Engineering

Department, under the direction of the Director, Plant Engineering,

Joseph J. Colitz. Hukill, et al., ff. Tr.11,617, at 40; Keimig, ff.
Tr. 11,946, at 11. The TMI-l Plant Engineering group consists of 45

individuals who provide the on-site technical capability to support the

day-to-day safe operation and maintenance of the generating facility.

Hukill, et al., ff. Tr.11,617, at 40; Staff Ex. 4, at 8. This supportl

covers the electrical, mechanical, nuclear and instrumentation and

control engineering disciplines, plant chemistry, and fire. protection.

These rather diverse activities are managed by the Director of Plant

Engineering, who works closely with the Operations and Maintenance

| Director to ensure that appropriate priorities are maintained in those
'

areas where plant Operations or Maintenance require technical support

from the Plant Engineering staff. In addition, the Director of Plant,

Engineering works with the O&M Director and his staff in preparing

operating and emergency procedures; ensuring that the Technical
,

Specification requ!rements are met; providing engineering and other

technical support to ongoing preventive and corrective maintenance work;

._ _ _ _ - _ _- __- . . _ - _ _ _ _ _ __
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reviewing and evaluating changes in plant design or procedures; and

supporting refueling outage activities. The Director of Plant

Engineering is the major TMI-l liaison to the Technical Functions

Division of GPU Nuclear Corporation. Hukill, et al., ff. Tr. 11,617,

at 40-41; Staff Ex. 4, at 8.

101. The TMI-1 Plant Engineering Staff is composed of lead

engineers and supporting engineers in the mechanical, nuclear, electrical

and instrumentation and control engineering disciplines. Hukill, et al.,

ff. Tr. 11,617, at 43. All four of the lead engineers at TMI-l have

Bachelor of Science or Engineering degrees or better, and from four to

eleven years of experience in their respective disciplines. M.,at
'

43-48.

102. The TMI-l Chemistry Department, under the direction of the

Supervisor of Chemistry, also reports to the Director of Plant

Engineering. This Department conducts all TMI-1 water chemistry-related

work, including sampling and laboratory analysis on the primary and

secondary systems of the TMI-1 reactor in order to ensure that the water

chemistry meets plant Technical Specifications, manufacturer

specifications, and discharge limits. It is also the respGosibility of
~

this group to provide ' technical supervision and assistance in the

operation of the water treatment, chemical addition, and waste treatment

! systems at TMI-1. Id., at 50. The Supervisor of Chemistry, who has a

B.S. degree and approximately 12 years of experience in chemistry and

,

m. - . .- _ _ __- _ _. . _ _ , . ._, ,
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radiochemistry, directs the activities of the twelve chemistry

technicians, who operate on a six shift basis, with the assistance of a

technical assistant and a chemical foreman. _Id_., at 50-51.

103. Finally, TMI's Generation Maintenance System coordinators

report to the Director of Plant Engineering. These analysts coordinate

'the scheduling of and provide the data to computer operators regarding

preventive maintenance work at TMI-1. Id. They also review for

completeness maintenance records, machinery history files and generally,
4

provide the interface between the computer system and its on-site users,

i particularly, the Maintenance Department. _Id., at 51-52.

104. Licensee's on-site'and off-site organizations also include

various emergency assignments, operational advice and safety review

j groups which we cover under the related functional discussions.

105. Considering also our findings on Licensee's Quality Assurance

program, 11 107-115, infra, we conclude that the Licensee's command and.

| administrative structure at the level of the TMI-l plant is appropriately
1

organized to provide reasonable assurance that TMI-l can be operated

safely. CLI-80-5 issue (1). l

! 106. Taking into account also our findings elsewhere in this

decision, especially with respect to qualifications of the TMI-1 managers
,

I
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and technical staff, 11 116-162, infra, Licensee's training program, 11

163-276, infra, and findings on TMIA Contention 5, 11 277-348, infra, the

Board concludes that the operations and technical staff of TMI-1 is

qualified to operate the unit safely. We also conclude that, considering

Licensee's off-site technical support divisions, the TMI-I maintenance

program is appropriately organized and staffed to provide reasonable

assurance that TMI-l can be operated safely.

!

i

I

I

i

I

. - . _ _ . . __ -_- . - . . , _ _ . . - . _ , . . - -
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Quality Assurance

107. Although the issue of the sufficiency of Licensee's quality

assurance (QA) program and organization is not separately identified by

the Commission in its March 6,1980 Order and there were no contentions

on this specific subject, the issue of Licensee's operational quality

assurance program was identified in the August 9,1979 Comission Order

and Notice of Hearing as a specific short-term action item to be resolved

by Licensee prior to restart. Short-term item 6,10 NRC 141, at 145.

The Board considers these matters to be subsidiary to the question of the

adequacy of Licensee's comand and administrative structure, at both the

plant and corporate levels, to assure safe operation of Unit 1 (CLI-80-5

issue (1)); consequently, we will address the issue of Licensee's QA

program t.'d organization at this juncture. Except as it narrowly relates

to TMIA Conte 9 tion 5, no party has disputed the evidentiary presentation

by the Licensee and Staff on quality assurance. We have adopted most of

Licensee's proposed findings on this subject. The Board particularly
.

requested a detailed presentation on quality assurance.

108. The rationale for the association of QA with Licensee's

command and administrative structure is based on the fundamental

importance of quality assurance as the designated, institutionalized,

internal check on the functioning of the GPU Nuclear organization.

Distinct from so-called safety reviews, quality assurance is that part of

the formal structured organization which functions as a watch dog for the

: system. Its purpose is to assure, on a day-to-day basis, that the system

!'
i

_ _.
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is working as designed, i.e., that the organizations which make up the

plant and corporate structure are performing the functions for which they-

were intended and that this method of operation does in fact promote the

safe operation of TMI-1. Arnold, ff. Tr.11,434, at 16, 33; Tr.

11,893-94 (Kazanas); Tr. 11,551-52(Arnold).

109. The overall QA organization and staffing established for TMI-1

has been restructured and improved since the TMI-2 accident to include

responsibility for implementation of the QA controls required in

day-to-day activities and for involvement in the review and concurrence

of procedures as.;ociated with these activities. The authority and

responsibilities of the QA organization have been expanded to include all

the important activities that occur during the operation of the plant.

The QA staff has been increased in size and its qualifications relative

to education and experience have been iteproved. Staff Ex. 1, at C6-8.

110. Licensee's Quality Assurance Department is one of four

functional departments within GPU Nuclear's Assurance Division. Arnold,

ff. Tr.11,434, at 15. The three other departments are Training and

Education, Nuclear Safety Assessment and Emergency Preparedness, each of

which will be addressed by us in detail in later portions of these

findings. Id; Staff Ex. 4, at 5. Mr. Herbein, Vice President for

| Nuclear Assurance, characterized the role of the Nuclear Assurance

Division as a key one, particularly in light of the lessons learned from

the TMI-2 accident, such as the importance of training, quality

assurance, and nuclear safety assessment. Tr.11,907(Herbeln).
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Mr. Herbein believes that the Nuclear Assurance Division, which provides

technical capability in the home office as well as on-site at GPU's

nuclear generating stations, can support the GPU Nuclear Corporation in

these areas through its amassing within the Division of some 70

professionals with Bachelor of Science degrees in engineering, as well as

a number of Masters and Ph.D. degrees. Id.; Staff Ex. 4, at 5.

111. Nuclear Assurance's Quality Assurance Department is under the

direction of the Manager of Quality Assurance, Mr. Nicholas Kazanas, who

reports directly to Mr. Herbein. Arnold, ff. Tr.11,434, at 16; Tr.

11,869(Kazanas). However, in addition to this direct reporting chain,

Mr. Kazanas has unencumbered access to Mr. Arnold or Mr. Clark, as well

as to the Vice President, TMI-1, Mr. Henry Hukill. Arnold, ff.
Tr. 11,434, at 16.

112. The Manager of Quality Assurance evaluates the manner in which

all activities important to safety, both on-site and off-site, are

conducted with respect to quality, by means of review, audit, monitoring,

and inspection. In order to facilitate this function, the Manager of QA,

as well as the Director of the Nuclear Assurance Division, are

independent of design, procurement, manufacturing, construction,

cperations and maintenance line responsibilities. Arnold, ff.

Tr. 11,434, at 16. The Staff believes that the independence of QA from

these line functions, combined with the reporting level of the

Department, assures sufficient freedom from the pressures of cost and

schedule to permit effective implementation of the QA program. Staff

m
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Ex. 1, at C6-8. The Manager of QA, through his staff, performs

evaluations on a planned and periodic basis to verify that the QA program

is being effectively implemented. He identifies quality problems and

initiates, recomends or provides solutions through designated channels

and verifies implementation of problem solutions. H. The Manager of QA

has authority to issue stop work orders and to initiate through

management unit shutdown orders, in accordance with his assigned

responsibilities and applicable QA procedures. Arnold, ff. Tr.11,434,

at 16-17.

113. The Quality Assurance Department is organized into six

organizational units: Design and Procurement Assurance, including the

Manufacturing Assurance subsection, Modifications / Operations for TMI,

headed on-site by Mr. Blaine Ballard, and a separate, parallel group for

Oyster Creek in which Quality Control and Operational Quality Assurance

work is conducted, Program Development and Audit, and Materials

Technology. M., at 17-19, Figure 2; Tr.11,881-84 (Kazanas); Staff

Ex. 1, at C6-8 to C6-9. The total complement of QA personnel within GPU

Nuclear, including Oyster Creek, is approximately 131. Tr. 11,884

(Kazanas). As of February 1981, approximately 65 to 70 QA personnel were

assigned to TMI, 30 of whom were actively engaged in TMI-1 work.

Licensee's 1981 budget provides for approximately 44 people working on
,

the TMI-I QA program. Arnold, ff. Tr.11,434, at 19. These figures

! contrast sharply with the 18 permanent QA personnel within Het Ed's total

QA organization prior to the accident. According to Mr. Arnold, this

increase can be attributed to the importance Licensee places upon the QA
.
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1

function, as evidenced by the fact that the scope of QA's responsibilities
'

has been expanded to include systems and components having functions
13/

important to safety,--- as well as the traditional QA scope of systems,

and components classified as safety related. Id., at 19-20; see also Staff

Ex. 1, at C6-9, C6-12. In addition, the number of activities which have been

classified as important to safety have been significantly increased, and QA

activities which were previously the responsibility of other groups, such as

nondestructive examinations associated with inservice inspection, have now

been added to the responsibilities of the QA Department. Arnold, ff. Tr.

11,434, at 20. In the Staff's opinion, the scope of the new QA program

represents a significant improvement relative to the acceptable scope in

effect prior to the TMI-2 accident and to that of other operating reactors,

and is acceptable for restart. Staff Ex. 1, at C6-7, C6-9, C6-12; Staff Ex.

14, at 23.

114. In general, it is the Staff's view that Licensee's proposed QA

program for TMI-l operations will satisfy the requirements of Appendix B

to 10 CFR Part 50 and provides QA controls improved significantly beyond

those in use prior to the TMI-2 accident. The major areas where the QA

controls have been improved, in addition to the expansion of the

applicability of the QA program, are: greater involvement of the QA

13/ It should be noted that Licensee's quality assurance program has-

been applied to systems and components beyond those considered
i

"important to safety", as that term was used in the plant design and
procedures phase of the hearing. Conran, ff. Tr. 8,372.

!
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crganization in the review and approval of quality-related aspects of

procedures for operations, maintenance, inservice,inspe; tion,

modifications and procurement; in the performance of inservice

inspections, nondestructive examinations, routine inspections,

verification, surveillance and audit activities; in the day-to-day

operations and maintenance staff meetings to keep abreast of ongoing

activities; in determining adequate close-out of corrective actions; and,

better control of as-built drawings. Staff Ex. 1, at C6-7 to C6-8, C6-9

to C6-12.

115. The Board was able to discuss Licensee's QA program with the,

i

individuals having principal responsibility for QA activities associated '

with TMI-1, i.e., Mr. Herbein, Mr. Kazanas, and Mr. Blaine Ballard, the

! Manager of TMI QA Modifications / Operations. Tr.11,793-908(Herbein,

Kazanas,Ballard). On the basis of Mr. Arnold's detailed description of

the QA organization and its areas of responsibility, the Staff's

satisfaction with the organization, staffing and scope of QA activities,

i and the oral testimony by Messrs. Herbein, Kazanas and Ballard, the Board
,

; is satisfied that Licensee's QA organization and program will be in a

position to reasonably assure, or bring to the attention of top

tanagement in those cases where it cannot assure, that the organizations

which make up the plant and corporate structure are performing properly!

the functions for which they were intended. If the QA functions are

properly performed, the Licensee's QA progran and organization as

restructured would promote the safe operation of TMI-1. Of course,

continuing oversight by the Staff, through its inspections and other

_ _ _ _ . _. _ __ _ -.
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regulatory functions, will be an important part of the basis for the

NRC's reasonable ass'urance that .the Licensee's QA functions are being
*

performed in fact ,with the independence, skill and emphasis necessary for

this " watch dog" function.

Licensee's Managers

116. The NRC Staff followed the guidelines of Draft NUREG-0731,

Guidelines for Utility Management Structure and Technical
14/

Resources,- in evaluating the Licensee's managers and

management organization. Crocker, Allenspach, ff. Tr. 12,653, at 8-9;

Tr.11,987-95(Crocker). Other NRC standards exist for the

qualifications of, for example, operational personnel, STAS, and

engineering and technical personnel. But, as far as we can determine,

the only expressed NRC standard for the qualifications of high-level

nuclear utility management personnel is set forth in Draft NUREG-0731,

which, in turn, depends heavily upon American Nuclear Society (ANSI)

Standards. Id,., at 11,994.

14/ The Board officially notices Draft NUREG-0731 for the limited
~~~

purpose of demonstrating the guidelines employed by the Staff, not
for evidence of the adequacy of the guidelines. Copies of Draft
NUREG-0731 were provided by the Staff to the Board and parties.
Tr. 11,820, 11,947. The Staff's use of the NUREG was clearly stated
in the Crocker, Allenspach direct testimony cited above. In i

addition, pages 15 and 16 of NUREG-0731 were received into evidence
following Tr. 11,820.

. _ . -
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j 117. From Draft NUREG-0731, pp.12,14 we learn:

As a minimum, the management official in overall charge of.
| nuclear power shall have a bachelor's degree in science or ;
' engineering degree ~ in a field associated with power |

production and ten years of experience associated with :,

power plant design and operation, at least five years of
which shall be nuclear power plant experience. Persons*

with management capability shall be provided in the areas
+ that are important for the support of the nuclear. power

' plant. The principal areas are operational management and
engineering management.t

i- The manager of each specific functional area shall have, as
a minimum, a bachelors degree generally associated with3

that of his function and eight years of responsible
experience, of which three years shall be specifically
related to the type of function he will perform. Suitable
depth should be provided to assure adequate support to the
plant staff in the event of an emergency, such as at the
plant Technical Support Center or the near-site Emergency:

I Operations Facility (see Part III - Criteria For Accident
' Conditions).

| .

118. We recognize that the Staff guidelines are intended to be only

minimum qualifications. However, the guidelines fall far short of

| ~ providing assurance that the incumbent is in fact qualified for his job.
|

} The NRC Staff itself does not narrowly follow its own guidelines; it

exercises subjective judgment and makes comparisons among nuclear
,

1

| utilities to evaluate managers' qualifications. Tr. 11,983-88 (Crocker,

Allenspach). '

,

'119. Licensee's witness, Mr. Wegner of BETA, recognized that

| the NRC managemen't criteria lack specificity. .In explaining his
!

approach to the evaluation of Licensee's management, he observed:

It is important to understand this lack of specificity as
regards management capability and technical resources,

_ . _ _ _ _ . - _ _ . _ ___. _ ._.. _ _._ _.__ _ ._ _ _ _ _ _ _ _ ._ ._
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particularly as I discuss the results of our assessment.
In assessing purely technical issues, while there may be

: disagreement with a given solution and the assumptions
made in arriving at it, at least one is generally dealing
with the laws of nature. In management capability and
technical resources, one is dealing with people, with

i- organizational structure, with attitudes and with many
other attributes, none of which conform to any given laws. '

| How one utility may organize itself to handle a given
situation may be entirely different from another, yet both '

,

may be equally effective. Where one person in a given
2,

organization may be capable of handling a certain range of
responsibilities, another organization may require two
people. The overall capability of an organization must be
judged by looking at the entire picture, not just one isolated
segment. This is what we attempted to do.

i 15/
Wegner, et al ., ff. Tr.13,284, at 2-3.-

. ,

;

! !

I
'

i

|
t

- 15/ In his direct testimony (Id., at 3) Mr. Wegner quoted from Admiral-

| Rickover's. testimony beforiiCongress on May 24, 1979 on the TMI
i accident which we believe is instructive:

[ Over the years, many people have asked me how I run the Naval
j Reactors Program, so that they might find some benefit for
i their own work. I am always chagrined at the tendency of
j people to expect that I have a simple, easy girmick that makes '

; my program function. They are disappointed when they find out
, there is none. Any successful program functions as an
! integrated whole of many f actors. Trying to select one aspect ;

as the key one will not work. Each element depends on all the
other elements.<

I
ij

,

|

e

e

f I

:

_ . - - . . . . _ _ _ _ -_---_ -- - - _ _ _ _ _ _ . _ . _ . . . . . ~ _ - - _ . _ _ _ _ _ . _ _ . _ _ . . _ . , _ . . , . _ , _
-
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120. Duke Power Company President William Lee, in addressing the
,

I

issue of Met Ed's response to the accident, included his view of the

quality of Licensee's management -- its personnel as well as its

| structure. Lee, ff. Tr. 13,251. As Chairman of the Board of Directors

of the Institute of Nuclear Power Operations (INPO), and as the chief
4

; operating officer of a large nuclear utility, Mr. Lee should know what

good nuclear utility management looks like. He recognized that there is

j no generally recognized list of standards. Tr.13,280 (Lee) . He had his

own set of objective standards before the accident but observes that the
/

lessons learned from the accident taught the industry to improve its

-. management capabilities. Lee, ff. Tr. 13,251, at 9-11. -

!

| 121. Generally, we characterize Mr. Lee's objective management

criteria as centering upon three basic tests: is it logically organized,
!

has the management produced acceptable results and has it made the

appropriate commitment of expenditures and resources. M.,at6-10.j

j When evaluating the individual managers, however, he depends only partly
;

j upon objective technical qualifications. H.,at4. He stressed the
! other, more intangible qualities of good nuclear managers: innovative,
,

| leadership, organizational skills, the ability to function in a crisis
I

with objectivity and calm, good judgment, and the ability to interface

with many persons and organizations. M.,at4,5,12.

,

122. Based upon intangible subjective observations, the NRC Staff

witnesses believe that the senior management for TMI and GPU Nuclear are

probably above the norm for other utilities the Staff has looked at in

.
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reviewing six plants in the last year for near-term operating licenses.

Tr.11,982-87(Crocker,Allenspach). The Board encouraged the cognizant .

'

NRC Staff witnesses to report any misgivings about the quality of

Licensee's management and to recomend further areas of inquiry to

complete the record on management issues. The Staff witnesses had

nothing unfavorable to report and had no recomendation for further

inquiry. The Board could sense no reluctance on the part of the Staff

witnesses to endorse Licensee's management personnel. Tr. 11,995-12,005

(Crocker,Allenspach,Keimig,Haverkamp).
.

. 123.. BETA associates, while recognizing the intangible aspects of '

assessing human management qualities as noted above at 1119, limited

their evaluation of Licensee's management to objective standards, such as

organizational structure, training and experiences of personnel and

comitment of resources. Wegner, et_ a_1_., ff. Tr. 13,284. We believe

that it was not surprising for the BETA associates to withhold their

subjective evaluation of Licensee's management personnel, considering

that BETA is employed by Licensee's management personnel. It was only

when pushed by the Board that Mr. Wegner of BETA comented favorably on

the attitude of Licensee's high-level management. Tr. 13,303; 13,310;
;

13,316-20(Wegner).

.

124. Mr. Lee of Duke Power and INPO was strong in his praise of the

intangible attributes of Licensee's high-level management. Lee, ff.

Tr.13,251, g. , at 4-5,12.
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,

125. With the Board's encouragement, the Licensee produced as4

Gitnesses most of its management personnel who would have an important
i
~

influence upon the safe operation of TMI-1. No member of the Board is an
'

expert in utility management capability, but we believed that it was;

1

{ important, as representatives of the Connission, to see and hear the
P

j managers to whom Licensee would entrust the health and safety of the |.

; t

i public. Licensee's counsel did not object, nor did the witnesses

; complain, when the Board frequently permitted cross-examination beyond
:

the scope of the direct examination to explore management attitude and ;

!

broader management issues. The Board itself examined the managers
i

|- extensisely on a wide array of technical and management subjects, i

|
'

:

I 126. In our review below of the individual members of Licensee's

management, we discuss their respective objective technical

qualifications and experience particularly where they are in issue or -

,

! where they are important to our findings. Before we do so, however, we

; briefly discuss our subjective observations and impressions. Each of
,

Licensee's managers discussed below appeared as witnesses.*

.

4

127. Each of us has had experience with utility management

]
citnesses in other hearings. In our view, as a group, their demeanor,

j poise and demonstrated command of information compare favorably with
:

| other utility managers we have observed. We could detect neither
;

i arrogance nor situational resentment, nor, on the other hand, truckling.

When examined closely on technical matters within their respective areas

| of responsibility they seem to be technically competent, although we were
.

,

.

, , . - - - g.. , , - -,n. ,,,- - . ~ .,--,e-, ,,r~-p~+e., -,,, - - - , - , - - - - , - , , , , v_ -,-mmm.-- ---.n3, p n.-a,-vgr,-, -,,,,r-.-,, g.,.--,-w ... - w-n--
-
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concerned, as we note below, that some individual members of Licensee's

canagement have insufficient experience or training for emergency duties.

Considering the many days spent by some of them under cross-examination,

the opportunities to reveal incompetence were abundant, but none of them

appear to be incompetent or intellectually unsuited for his assignment.

They are very serious about their responsibilities but appear to be
'

confident in their abilities.

128. Our overall subjective impression of Licensee's management was

favorable, although we caution that the hearing room is no place to

measure broad management capability, nor as we stated at the outset, are

we ideal judges of those intangible qualities needed in competent u.tility
'

management.

<

Corporate Level Managers
!

129. Mr. Herman Dieckamp is president of General Public Utilities
,

,

,
'

and the GPU Service Corporation. He is also a director of GPU and each

of its subsidiaries. Since August 1979, he has been the acting president

of Metropolitan Edison Company and he is the chairman of GPU Nuclear

Corporation. He was graduated from the University of Illinois in 1950

with a Bachelor of Science degree in Engineering Physics. From 1950 to |
|

1973 he worked in nuclear research and development and the management )
thereof with the Atomics International division of Rockwelll

International. He jointed GPU in 1973 and assumed most of his current

positions by 1974. Dieckamp, ff. Tr. 13,434, at 1.

.. _ - . . - -.
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130. Mr. Dieckamp's testimony (Tr. 13,437-13,514) concernedi

CLI-80-5 Issue (4) (separation of financial and technical departments)

: and the commitment of staffing, money and other resources to GPU's
1

nuclear operations.
,

5

131. Mr. F,obert C. Arnold, President of GPU Nuclear Corporation and,

;

i its chief operating officer, received a Bachelor of Science degree in
,

Science Engineering in 1959, and served for ten years in the U. S. Navy,
;

I six years of which were spent working in the Navy Nuclear Power Program.
1

! Arnold, ff. Tr. 11,434, at 1. Mr. Arnold qualified as a reactor
:

operator during that period of time, and held senior management positions

| aboard a nuclear powered ship. He left the Navy in 1969 and joined Met
!

i Ed. Since that time, Mr. Arnold has assumed increasing levels of

responsibility, including Vice President Generation at Met Ed and Vice

| President Generation at GPU Service Corporation. I_d . Thus, he has had
;

! extensive engineering and management experience in the comercial nuclear

! industry. .

1
:
I

132. In the event of a serious transient at a nuclear plant,

Mr. Arnold would report to the site immediately (Tr.11,487) and as the
1

|
senior utility management official present would assume the role of

Emergency Support Director. Rogan, el al,., ff. Tr.13,756, at 33;

Tr.14,784-85(Rogan). Mr. Arnold is, of course, a very important part

of Licensee's management as it relates to the capacity of Licensee to

operate TMI-1 safely.

. _ _ - . _ _ _ _ _ _ _ _ . _ _ - . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . ~ . - - _ _ __ _
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133. TMIA criticizes Mr. Arnold. TMIA proposed findings 11 83-85.

TMIA refers to Mr. Arnold's lapse of memory as to the identity of the

Director of the Nuclear Safety Assessment Department of the Nuclear

Assurance Division. TMI PF 1 84. The Board itself was concerned that

Mr. Arnold's f ailure to recall Dr. Whitesel's name was an indication that

his role was not given sufficient importance in Mr. Arnold's mind (Tr.

11,548-49), but we were satisfied with the explanation that Dr. Whitesel

had just been recruited in February when Mr. Arnold testified and would

not report to work until April. Tr.11,777 (Clark, Smith). Nor do we

agree with TMIA that Mr. Arnold was insufficiently specific in discussing

the Nuclear Safety Assessment Department and the Nuclear Assurance

Division. TMIA PF 1 84. It was, after all, Mr. Arnold's purpose to

describe the overall Nuclear Corporation structure.-~16/Licensee

later provided witnesses with specific information. We found nothing in

Mr. Arnold's lengthy appearance as a witness (Tr. 11,434-11,611) to

indicate insufficient information or inappropriate attitudes and

emphases.

134. Mr. Phillip R. Clark, the Executive Vice President, serves as

Mr. Arnold's deputy in GPU Nuclear's Office of the President. Mr. Clark

received a bachelor's degree in civil engineering from the Polytechnic

Institute of Brooklyn in 1951. He also attended the Oak Ridge School of

Reactor Technology from 1953 to 1954. He was in the U. S. Navy's Nuclear

16/ Although TMIA criticizes Mr. Arnold's testimony in its proposed
findings, TMIA's representative declined her opportunity to test by

.

cross-examination Mr. Arnold's comand of information. Tr. 11,482I

i (Bradford, Smith).

( /
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Power Program from 1954 to 1964, at which time he became the Associate

Director, Reactors, Naval Reactors Division, U. S. Department of Energy

and Chief, Reactor Engineering Division, Nuclear Power Directorate, Naval

Sea Systems Command, Department of the Navy. In these positions, Mr.

Clark was responsible for the direction of a major element of the U. S.

Naval Nuclear Propulsion Program. He retired from government service in

August 1979, having spent his last 15 years of government service as an

Associate Director in Admiral Rickover's organization. In summary, Mr.

Clark has had over 25 years of nuclear engineering and management

experience in the Navy nuclear program. He joined GPU in January 1980.

Clark, ff. Tr. 6.225 (attached qualifications).

.

135. TMIA disputes the appointment of Mr. Clark so strongly that it

would have the Board find Mr. Arnold incompetent because he has entrusted

important safety duties to Mr. Clark, who according to TMIA, was

described by Mr. Arnold himself as incompetent. TMIA PF 1 85. TMIA's

characterization of the evidence is a gross distortion. While Mr.' Arnold

agreed that Mr. Clark does not have the in depth knowledge of the design

and function of B&W reactors to free himself from reliance on the
'

technical expertise of others (Tr.11,520), he never referred to

Mr. Clark as incompetent.j

136. Mr. Lee of Duke Power testified that his company had been

prepared to offer Mr. Clark a significant management post and that he

would have made Duke's already strong management team even stronger.

Lee, ff. Tr.13,251, at 12.

__
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137. Mr. Clark comes to the management of GPU Nuclear with

outstanding credentials. The Board believes that there are, in fact,

significant management benefits from adding Mr. Clark's varied background

and experience to the cumulative experience of GPU Nuclear Corporation

management. Mr. Clark testified at length on management issues (Tr.

11,759-11,852), and on highly technical reactor design and operational

issues (Tr. 6,225-6,399). He appears to be highly qualified for his
,

job.,

138. The Commonwealth was concerned about the fact that Mr. Clark

has no commercial reactor experience but would nevertheless be called>

i upon to serve as the TMI-l Emergency Support Director in Mr. Arnold's

absence. Commonwealth Management PF 191, Tr.14,784-85 (Rogan). The

Commonwealth recognized, however, that the addition of personnel with

diverse backgrounds, such as Mr. Clark's, should result in "significant

management benefits". Commonwealth Management PF 1 89.

139. The Board itself was concerned that Mr. Clark might be called

upon to serve as the TMI-l Dnergency Support Director without sufficient

familiarity with the unit. One of the Licensee's commitments, made as a

result of the agreement with the Commonwealth, is to require prior to

restart a formal training course addressing site-specific design features

for senior management personnel who have joined Licensee in the past two

years, and who are designated to serve as Emergency Directors or as

Emergency Support Directors. Licensee Ex. 56. This conmitment which we

adopt as a condition in this proceeding (see Conditions and Commitments,

_ _ __
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11 552-553, infra) caused the Commonwealth to withdraw its objection to

Mr. Clark and others as managers with emergency duties. Commonwealth

j Amended Reply Findings, at 3, 5.

.

140. The Vice President of the Nuclear Assurance Division is John
,

Herbein. Mr. Herbein is a graduate of the Naval Academy with over 20

l years of professional experience, about 15 years of which have been in

nuclear power. He was trained in the Navy's nuclear power program, and
;

; was Assistant Operations Supervisor at Yankee Rowe and Operations

Supervisor at Saxton before coming to Three Mile Island in 1970, as TMI

Unit 1 Engineering Supervisor. He has been TMI Plant Superintendent,

Manager of Nuclear Operations, and Vice President Generation at Met Ed.
:

Arnold, ff. Tr. 11,434, at 15, 16.'

141. Mr. -Herbein is also named as third on the- list of GPU Nuclear,'

officials designated to serve as TMI-1 Emergency Support Director.

Tr.14,784-85(Rogan). TMIA severely criticizes Licensee for placing

Mr. Herbein as the Vice President for Nuclear Assurance (TMIA Management

| PF 1 86; TMIA Reply F 11 26-33) and would have the Board find:
t

| 86. In particular, we question Licensee's ~ placing as Director
| of the Nuclear Assurance Division J. H. Herbein. As such, he has

direct responsibilities for Emergency Planning, as well as all
other nuclear safety-related issues for GPUNC. While we do not
question Mr. Herbein's background and level of technical expertise,
we do indeed question his demonstrated inability to utilize that
expertise in times of stress, such as occurred on March 28, 1979.

. _ -. . _ _ . . - - , .-_ .
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142. We examine Licensee's management response to the accident in

relation to CLI-80-5 Issue (10) below. Aside from TMIA's criticisms of

Mr. Herbein for his actions following the accident and the various

reports involving his participation, the Board has no information

bringing into question Mr. Herbein's competence and, as TMIA urges us to

do, we find that he has the background and technical expertise to serve

as the Vice President for Nuclear Assurance.

143. An important member of Mr. Herbein's Nuclear Assurance

Division is Nicholas Kazanas, Manager of the Quality Assurance

Department. Arnold, ff. Tr. 11,434, at 16. Mr. Kazanas received an

engineering degree in metallurgy in 1962, and has an M.S. degree in

business administration. He has been in comercial nuclear work since

1967. Mr. Kazanas joined GPU Service Corporation in 1978 as the Manager

of QA. In that capacity he worked primarily on construction activities

at the Forked River project site until the accident at TMI-2. Tr. 11,871

(Kazanas).

144. The Technical Functions Division is headed by Richard Wilson,

its Vice President. Mr. Wilson was graduated from the University of

California at Berkeley with a bachelor's degree and from the University

of Michigan with an M.S. degree in Mechanical Engineering. In addition

to his year at Three Mile Island as Acting Director for TMI-2, he spent

four years with GPU Service Corporation, first as Manager of Quality

Assurance and subsequently as Director of Technical Functions, two years

as Manufacturing Engineering Manager for Offshore Power Systems,
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Jacksonville, Florida, and 20 years in a variety of supervisory and

management positions at Atomics International Division of Rockwell

International, his latest being as AI's Program Manager on the fast

breeder program. As we discuss under CLI-80-5 issue (11) below,

Technical Functions is responsible for assuring the technical adequacy of

all aspects of GPU's nuclear activities to provide safe, reliable and

efficient operations. Arnold, ff. Tr.11,434, at 12.

145. The Vice President of GPU Nuclear's Radiological and

Environmental Controls Division is Richard Heward. Mr. Heward has over

25 years of professional experience including a variety of management

level positions directing design, safety analysis and construction

activities in various positions during the past 13 years with GPU. Prior

to joining GPU, he was employed by New York Shipbuilding Corporation

where he was involved with that company's construction and start up of

nuclear ships, responsible for organizing, qualifying and directing their

radiological controls program. Mr. Heward is a graduate of Swarthmore

College, Oak Ridge School of Reactor Technology and the Reactor Safety

Course of the United Kingdom Atomic Energy Agency in Harwell, England.
|

146. Under an on-site Manager, Mr. Potts, the Unit 1 Radiological

Controls organization provides for the areas of Radiological Control

Program design, support, and enforcement as detailed in the approved

Radiological Protection Plan, implementing procedures, and the Bioassay

and Respiratory Protection programs, as we discuss below on CLI-80-5

issue (4). Additionally, Mr. Heward's division will conduct surveys and

.--
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assessments related to protective controls in order to . assure that

radiological work is accomplished in compliance with approved procedures

and applicable regulations and consistent with good radiological work

practices. Arnold, ff. Tr. 11,434, at 14.

147. Mr. Francis F. Manganaro is Vice President of the Maintenance

and Construction Division. Mr. Manganaro joined GPU in June 1980, after

spending the previous 33 years in the U. S. Navy. A graduate of the

U. S. Naval Academy, he also has a Masters degree from M. I. T. and post

graduate work in management at Harvard University. His career includes

16 years in various engineering, design and repair facilities

assignments, much of it associated with construction, maintenance,

overhaul and refueling of nuclear ships. He was the Comander of the

Puget Sound Naval Shipyard for four years, Chairman and Contracting

Officer of the Navy Claims Settlement Board for two years following his

election to flag rank, and served the last two years before retirement as

Vice Commander, Naval Sea Systems Command. Mr. Manganaro is responsible

for establishing and monitoring uniform policies, practices and
'procedures for all maintenance, repair and construction activities at

!

GPU's nuclear facilities. Arnold, ff. Tr. 11,434, at 27; Manganaro, ff.

Tr. 13,643, at 1, 6.

!

On-Site Managers and Technical Staff

148. The Vice President of TMI-1 is Henry D. Hukill, who has had

extensive involvement in power reactor operations. Tr.11,522(Arnold);

_ _ _ - - _ _
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Wegner, ff. Tr. 13,284, at 16. Mr. Hukill joined GPU as the Prospective

Director, TMI-l in June 1980, and formally began serving as Director on

September 8, 1980. Hukill, et al., ff. Tr. 11,617, at 5. Mr. Hukill

received a Bachelor of Science degree from the U. S. Naval Academy in

1953, and served on active duty in the U. S. Navy for more than 22 years,

working primarily in the construction, maintenance and operation of

nuclear submarines. Mr. Hukill has qualified as a reactor operator, in

addition to holding a number of senior level positions aboard nuclear

submarines, including comander. During his last four years on active

duty, Mr. Hukill was assigned as a Special Assistant and Senior Line

Officer on the Staff of the Director, Division of Naval Reactors. In

this capacity, he was directly responsible for the selection and

engineering training of all nuclear ship Commanding Officers, and was

also directly involved in the establishment _ and enforcement of standards

and procedures for the safe and proper operation of all naval nuclear
,

propulsion plants. After leaving the Navy, Mr. Hukill served as the

Project Operations Manager, Clinch River Breeder Reactor Plant Project

for Burns and Roe (1976), and as a Senior Civilian Special Assistant to

the Commander, Naval Sea Systems Command (1977-1980). While serving in

this latter capacity, Mr. Hukill was responsible for all matters related

to the selection, education, qualification, training and professional
l

( performance of the Navy's more than 1,200 Engineering Duty Officers.
!

Hukill, et al ., ff. Tr.11,617, at 5-7. In summary, Mr. Hukill has had

over 22 years of nuclear power plant experience, the majority of which

has been in the Navy Nuclear Program in line operations and management

jobs, and in senior level management positions.
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149. We accept Mr. Hukill's testimony that he has devoted

considerable time to reviewing plant documents such as B&W instruction

books to f amiliarize himself with the plant systems. Tr. 11,620 )
'

(Hukill). The Board was assured by Mr. Hukill's appearance and by his

testimony that he has the will and competence to master his job as the

principal manager of TMI-1. Tr. 11,617-11,715. However, we were

reassured to learn that, as one of the officials designated as TMI-l

Emergency Director, and with less than two years service with Licensee,

Mr. Hukill will take the formal training course for senior management

personnel addressing site-specific plant design features. Licensee

Ex. 56. As was the case with respect to GPU Nuclear Executive Vice

President Clark, the Commonwealth has withdrawn its Proposed Findings

11 94-101 questioning Mr. Hukill's competence to serve as Emergency

Director. Commonwealth Amended Reply Findings, at 11 3, 5.

150. Mrs. Aamodt would have us find Mr. Hukill (as well as others)

lacking in qualifications because he does not have a degree in nuclear

engineering (Aamodt Reply PF 11 79-80), but she does not explain why she

would impose such a requirement nor can we identify any reason why such a

degree is, in view of his great wealth of experience in nuclear

engineering, necessary.

151. Mrs. Aamodt comes closer to a valid criticism, however, when

she complains that Mr. Hukill does not hold an SR0 license for TMI-1.

_ . _ _ __
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Id. The NRC Staff in evaluating the required qualifications of a nuclear

plant manager used.the standards of Section 4.2.1 of ANSI /ANS 3.1-1978
'

and would require that the plant manager have the experience and

equivalent training of an SR0 whether or not the examination is taken.

Crocker and Allenspach, ff. Tr.12,653, at 5; Tr.12,654-55 (A11enspach).

Mr. Hukill has_ Navy experience which is roughly equivalent to SR0

training. Tr.12,655,12,667-68(Allenspach). Moreover at TMI-1,

Mr. Ronald Toole, Director of TMI-l Operations and Maintenance whom we

discuss next, has actually held a commercial SR0 license. Credit can be

taken in TMI-1 management because Mr. Toole is an extra, in-line plant

manager between Mr. Hukill and the actual plant operators. Tr. 12,656-57

(Allenspach). Mrs. Aamodt did not discuss these equivalencies in her

proposed findings. She was not present to hear the Staff witnesses on

the point. Tr. 12,651, 12,672 (Smith). We find that Mr. Hukill is

qualified to be the Vice President- of TMI-1.

152. Mr. Ronald J. Toole, the Director of TMI-l Operations and
,

Maintenance, assumed his responsibilities in February 1980. He is also

the alternate Emergency Director if Mr. Hukill is unavailable. He has a

Bachelor of Science degree in Electrical Engineering and has diversified

power plant experience, having worked in both nuclear and coal

facilities. He has previously served in management and engineering
|
'

staff positions. Imediately prior to joining TMI-1, Mr. Toole was the

Unit Superintendent in charge of two 650 MWe coal fired plants located at

Pennsylvania Electric Company's Homer _ City Station. In this capacity, he

-was responsible for all engineering, maintenance and operational

___ _ _ _ _ _ _ _ _.. ,__
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activities at the facility. Before going to Homer City Station,

Mr. Toole was employed at TMI Unit 2 for over four years (September 1974 .

until December 1978) as the Test Superintendent responsible for

construction, pre-operational and power escalation testing. From

January 1971 until September 1974, Mr. Toole was the Assistant Test

Superintendent for GPU at TMI Unit 1. In that capacity, he developed the

schedule that was used in the testing and start-up program, beginning

with energizing the auxiliary transformers through the initiation of

commercial operation. During this period of time, Mr. Toole also worked

.for six weeks at the GPU Oyster Creek nuclear facility as the Refueling

Supervisor, directing the operations and maintenance personnel in the

performance of the first Oyster Creek refueling. In addition, Mr. Toole

served as the Shift Test Director during the TMI-l low power physics and

power escalation programs. From February 1968 until December 1970,

Mr. Toole worked for GPU as a shift test engineer at the Oyster Creek

nuclear facility. During this period of time, he obtained a reactor
|

!

operator's license (1969), and a senior reactor operator's license '

(1970). Hukill, et al., ff. Tr. 11,617, at 9-10.

|

153. Also reporting directly to the Vice President TMI-l is

Mr. Joseph J. Colitz, Director of Plant Engineering. He has a degree in

mechanical engineering, extensive experience as a practicing engineer at

both fossil and nuclear power plants. He is a former TMI-l

Superintendent SRO-licensed on TMI-1 and, from the Board's first-hand

experience, a person with a detailed working knowledge of the technical
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details of the plant and its systems. Id., at 41-42; Tr. 3,115-16

(Jordan). -
|

154. The current Manager of Plant Operations is Michael J. Ross,

who has served in this capacity since April 1978. Prior to becoming

Supervisor of Operations, Mr. Ross worked as a TMI-l shift supervisor

(July 1972 to April 1978). He was also a Unit 1 shift foreman for two

years, beginning in August 1970. Mr. Ross also was employed as a member

of the Operations staff and an operator instructor at the Saxton Nuclear

Experimental Corporation. From 1960 when he graduated from high school

until 1968, Mr. Ross served in the Navy, during which time he attended

the U. S. Navy Nuclear Power School (26 weeks in 1961) and the Nuclear

Power Prototype School (26 weeks in 1961); served as a reactor operator

aboard the USS HAD00 for three years (1962-1965); taught reactor controls

and instrumentation at a Navy's Nuclear Power Training Unit (NPTU) from

1965 to 1966, qualifying at that time as an Engineering Officer; and

served as an AEC Field Representative at the NPTU from 1966 to 1968,

during which time he passed the Navy's nuclear engineering examination.
l

Mr. Ross holds a senior reactor operator license on TMI-1.

155. Mr. Ross testified before the Board five times in appearances

_ lasting many days on a wide variety of design, operating procedures and
,

operator training issues. Following Tr. 6,225; 10,619; 11,617; 12,140;

16,552. See Appendix A, at A-20. During his appearances it became

apparent to the Board that his fellow witness panel members relied upon

Mr. Ross' broad and deep knowledge of the practical operating aspects of

_ ______ _
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TMI-1, frequently deferring to him. We were pleased to have the

opportunity to observe Mr. Ross so thoroughly, because he may be the most

important person on the TMI-l operating team as far as the public health

and safety is concerned. We believe that the Licensee's reliance upon

him is justified. The Board was very favorably impressed by his

appearances. We were also pleased to note that Mr. Ross is enrolled in

an engineering degree program at Pennsylvania State University at

Harrisburg.

156. Mr. Daniel M. Shovlin, the Manager of Plant Maintenance, is a

Navy veteran of 27 years, during which time he assumed major

responsibility for maintenance of several large combatant surface ships.

Mr. Shovlin has worked at TMI since 1973 as Unit 1 Supervisor of

Maintenance. Since that time, he has served as the Supervisor of

Maintenance at TMI Unit 2, and then, in 1978, as the Superintendent of

Maintenance responsible for all maintenance activities at Three Mile

Island. He assumed his present responsibilities when the TMI-l and TMI-2

organizations and units were formally separated in November 1979.

Hukill, et al., ff. Tr. 11,617, at 32-33; Shovlin, et al., ff. l

j Tr. 13,533, at 3.

|

| 157. The Board also had the opportunity to hear from several other

members of the TMI-l on-site team whose importance to safe operation is

! noteworthy:

|

|
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158. Mr. William E. Potts is the Manager of the TMI-l Radiological

Control Department and serves as the on-site representative of the GPU

Nuclear Radiological and Environmental Control's Division 2 He has a

bachelor's degree in electrical engineering and has served in a variety

of positions in Licensee's nuclear plants since 1970. At one time he

held an AEC senior operator's license and has taken various educational

and training courses including courses in radiological health, ASME

quality assurance and management development. Heward, et al., ff.

Tr. 16,292 (qualifications attachment). The TMI-l health physics program

is the subject of CLI-80-5 Issue (4) and is discussed below.

159. Mr. Edwin C. Fuhrer, the Supervisor of Radwaste, has his

degree in chemical engineering with about eight years experience in

radwaste and environmental engineering. Hukill, et al., ff. Tr. 13,617,
i

at 26; ff. Tr.10,020 and 16, 417. The staffing of the Radwaste

organization is discussed in relation to CLI-80-5 issue (5) below.

160. Mr. Bleine Ballard is Mr. Herbein's on-site representative in

the Division of Nuclear Assurance. He is Manager of the TMI Quality

Assurance for Modifications / Operations. Mr. Ballard has his bachelor '

I degree in electronics engineering, seven years experience in the nuclear

Navy and varied experience in c~ mmercial power plants. Tr. 11,871-72o

(Ballard).

161. Mr. Melvin Snyder is the TMI-l Supervisor of Preventive

Maintenance. Mr. Richard R. Harper-is the TMI-l Supervisor of
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Ccrrective Maintenance. Both have a long and varied career in the Navy's

nuclear program and with Licensee's nuclear plants. Hukill, et al., ff.

Tr. 13,617, at 33, 35; Snyder, et al., ff. Tr. 13,533. l

162. Mr. Dennis Dyckman is the Supervisor of Shift Maintenance. He

supervises the rotating sections of corrective maintenance personnel.

Mr. Dyckman has only recently entered Licensee's employment. He has his

degree in mechanical engineering and was qualified as a Navy submarine

Nuclear Engineer Officer and Executive Officer. Mr. Dyckman testified

extensively before the Board. We note favorably the fact that Licensee

has recruited personnel with Mr. Dyckman's excellent qualifications for a

position at the fourth level of the TMI-l management. Hukill, et al.,

ff. Tr.13,617; Shovlin, et al., ff.13,533; ea., Tr. 3,838-3,927;
13,543-13,636.

|
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C. Training

163. Training at TMI-l has been of special interest to the Board
.

and parties and was the subject of' extensive testimony during the ;

evidentiary hearing. See generally, Tr. 12,126-13,011, 13,108-227,

20,576-639, and 20,686-782 (Long, Knief, Newton, Ross, Gardner,

Christensen, Kelly, Boger, Crocker, Allenspach, Aamodt). Licensee

presented two pa.iels of witnesses. The first was composed of employees:

Dr. Robert Long, head of GPU Nuclear's training; Dr. Ronald Knief, head

of training at TMI-1; Mr. Samuel Newton, in charge of Licensed Opera' tor

Training at TMI-1; and Mr. Michael Ross, Manager of Plant Operations at

TMI-1. The second panel was comprised of three consultants: Dr. Eric

Gardner, an educational psychologist with special expertise in

educational and psychologicL1 measurement, psychometrics, test

construction, and curriculum and program evaluations; Dr. Julien

! Christensen, an engineering psychologist and human factors specialist;

and Mr. Frank Kelly, an independent consultant on training for nuclear

power plant staffs. See Long, et al., ff. Tr. 12,140; Gardner,

Christensen and Kelly, all ff. Tr. 12,409; see also Licensee Ex. 33.

1 64 . Training of TMI-l personnel can be separated into two

categories: training of personnel not licensed by the NRC and training

of plant operators who are licensed. The focus of the Board, as well as

the examination of witnesses at the hearing, was primarily on the

training of licensed plant operators. With respect to unlicensed

personnel, however, the Board finds that the Licensee has implemented an

_- . - .
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adequate training program complying with ANSI /ANS 3.1 (1978), which deals

with training as well as selection and qualification of nuclear power

plant personnel. The training of health physics personnel, one of the

categories of unlicensed personnel, was the subject of special attention

by the Board under CLI-80-5 issue (4) below. Hukill, et al., ff.

Tr.11,617, at 3; Crocker and Allenspach, ff. Tr.12,653, at 3-5. In

addition, the Staff NTOL investigation concluded that the training of

plant staff for TMI-l met the guidelines set forth in draft NUREG-0731,

the Staff's guidelines for management structure and technical resources.

Crocker and Allenspach, ff. Tr. 12,653, at 8, 9.

165. In this proceeding, the training (and testing) of licensed

power plant operators was the subject of two contentions:

;

CEA Contention 13:

CEA contends that there is a specific need for the establishment of
training for operators that addresses the problem of a 'mindset'
that denies information indicative of serious reactor problems.
[The balance of CEA Contention 13 is regarded by the Board as basis
for_the contention.]

1

Aamodt Contention 2: |

It is contended that TMI-l should not open until the
performance of licensee technicians and management can be
demonstrated to be upgraded as certified by an independent
engineering firm. This upgrading should include 100% test
performance of job description with provision for retraining and
retest, or discharge of those who cannot consistently and
confidently master all necessary information for safe conduct of
their job description under all anticipated critical situations as
well as routine situations.
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166. CEA did not participate in the proceeding once the evidentiary

hearings began and did not file proposed findings. However, "mindset",

the subject of its contention, was a part of the litigation of training
.

issues. We address this as part of our discussion below.

167. The NRC Staff addressed training in its SER and Supplements

(see, e.,l., Staff Ex. 1, at Cl-16, C6-5 to C6-7; Staff Ex. 4, at 10-11,j

21, 40-41; Staff Ex.13, at 2-5, 7) and in testimony by Mr. Bruce Boger,

a reactor engineer with NRC's Operator Licensing Branch, and Messrs.

Lawrence Crocker and Frederick Allenspach, management engineers in NRC's

Licensee Qualifications Branch. See Boger (Aamodt Contention 2), ff.

Tr.12,770; Boger (CEA Contention 13), ff. Tr.12,772; Crocker and
:

| Allenspach, ff. Tr. 12,653. An intervenor, Mrs. Marjorie Aamodt,

testified on Licensee's licensed operator preparedness. See Aamodt, ff.

Tr. 12,931.

1
' 168. Our approach to the large volume of evidence on this subject
:

; will consist first of a general review-of Licensee's training program .in
,

this section and then a more detailed look at the specific concerns

! raised by Intervenor Aamodt in the next section. This section reviews

Licensee's overall training organization and the principal persons

involved in its management, each of whom testified in the proceeding.

Next are descriptions of the training programs which Licensee has

developed and is implementing. Following the general discussion of the

programs, the specific training programs for licensed operators and for

.
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unlicensed personnel (including Shift Technical Advisors) which Licensee

has instituted since the accident at TMI-2 are reviewed. Finally, the

NRC's views, as well as those of Licensee's consultants who have reviewed

Licensee's training programs, are discussed.

169. The operation and maintenance of a nuclear facility such as

Three Mile Island Unit 1 must be supported by an extensive and

diversified training program, including formal classroom instruction as

well as on-the-job training activities. Since the accident at TMI-2,

Licensee has embarked upon a major training and retraining effort for

both licensed and nonlicensed TMI-1 personnel. Training for operations

staff is emphasized through continuous training, retraining, and testing

programs, including increased simulator experience. In addition,

Licensee has instituted comparable training programs for other staff,

such as its maintenance, health physics and chemistry workers. With the

exception of security personnel, all TMI-1 shift workers are scheduled on

a six shift work cycle with one of the six shifts dedicated to
17/

training.- Thus, these personnel spend one in every six weeks

in training. To accomplish this effort the TMI-l Training Department has
i

increased its staff from 7 to 45, is diversifying its curriculum as well

as the educational opportunities it makes available to TMI-l personnel,
1

and is upgrading its administrative capability in order to manage the

!
' 17/ However, as we discussed under 179, supra, Licensee comitted to-

maintain minimum levels of control room staffing even if it means
dropping to less than six shifts. Six shift operation is not an NRC
requirement; the NRC requires only that the plant be adequately
staffed. Tr. 20,773 (Crocker).
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TMI-l training program more effectively. Long, et al., ff. Tr. 12,140,

at 3.

i Training Organization

170. All training associated with GPU's nuclear facilities is

coordinated by the Director-Training and Education of the Nuclear

Assurance' Division located in Parsippany. The activities of the Training

Departments located at each of GPU Nuclear Corporation's facilities are4

coordinated and reviewed by the Corporate Training Department, which is

the organization coordinating the development of common training needs of

the three GPU Nuclear facilities, e.g., radiological control training. ,

In addition, the Corporate Training Department provides training to GPU

Nuclear Corporation employees in specific areas where supplemental

education is beneficial, eg., nuclear engineering training for Technical *

: Functions employees with bachelor of science degrees in electrical or

mechanical engineering. This department also coordinates the development
'

of course plans in management and supervisory skills. These courses are

implemented at TMI-1 by the TMI-l Training Department. _Id., at 4-5.
|

|

171. The current Director-Training and Education, Dr. Robert L.

Long', has extensive experience in the nuclear industry, as well as
,

in university and industry nuclear engineering education programs. He

holds a bachelor of science degree in electrical engineering and a

master's and doctorate degrees in nuclear. engineering. For thirteen

years he was a member of the Chemical and Nuclear Engineering Department
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at the University of New Mexico and served as Department Chairman and

Assistant Dean of the College of Engineering. He participated in many

and varied research projects and industry consultancies while teaching.

Long, et al., ff. Tr.12,140, at 7. He also has over fourteen years of

,research and commercial reactor operating experience, including eleven

years as an AEC/NRC licensed SR0 on a training reactor. M.,at7-8.

Dr. Long joined GPU in 1978, and in February 1980, became Director-

Training and Education. He is familiar with personnel involved in GPU's

nuclear activities and understands the nature of and basis for the

changes in the training organization since March of 1979. M., at 8-9.

172. The site Training Department is responsible for all classroom

training of TMI-l personnel. It is subdivided into four sections:

Operator Training, Technician Training, Training and Educational

Development, and Administrative Support, each administered by a

supervisor. The Manager of Training directs the activities of the

sections and provides liaison with the station organization and the
\

Director of Training and Education. The overall training effort is

coordinated between the Training Department and the functional operating
I

! organizations through lesson plan review and approval by and frequent

meetings with the cognizant supervisory personnel. For example, the

Manager of Training and the Supervisors of Operator Training, Technician

Training, and Training and Educational Development meet once every six

weeks with the TMI-1 Operations and Maintenance Director, the Managers of

Plant Operations and of Plant Maintenance, the Director of TMI-l Plant

,

- _ _ _ . ___ a - ___ _m -___ _
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Engineering, and other designated individuals to discuss and coordinate
r

the training to be conducted in the next. six-week cycle. Additional

more frequent meetings are conducted for specific working level

considerations of operator, maintenance, radiological contamination,

chemistry, and other training programs. Id_. , at 9-13.

173. The current Manager of Training at TMI-l is Dr. Ronald A.

Knief, who joined the organization in June 1980. Dr. Knief has a

bachelor of arts degree in physics, mathematics and economics, and a

doctorate in nuclear engineering. His background includes teaching

graduate level courses in general nuclear engineering, reactor theory,

radiation detection and measurement laboratory, reactor design, and

reactor safety and safeguards. He was also an NRC-licensed seniori

reactor operator on a training. reactor. He also has experience in

non-university educational activities directed to a wide range of

audiences. Ld.,at13-14.d

174. Under the direction of the Supervisor of Operator Training,
i

the TMI-l reactor operator training program is being conducted and
!

continuously upgraded to reflect higher company standards, as well as

changes in industry standards. The Operator Training Section is divided

into two groups, the licensed and nonlicensed training curricula.

Licensee intends that prior to restart all operators will have received a
,

thorough education including the lessons learned from the 1NI-2 accident

and subsequent analyses. Moreover, Licensee intends its current and

future operator training curricula to address the concerns raised by the

.
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Kemeny Commission, the Rogovin Inquiry, and other investigations with

respect to necessary training and education-based criteria prerequisite

to qualifying individuals to operate a commercial nuclear facility. This

is clearly not a fixed target. Rather, Licensee's operator training

program must provide operators all of the fundamentals necessary to

operate the plant under normal and transient conditions. Licensee's goal

is to establish and maintain a comprehensive basic curriculum having

sufficient flexibility to allow incorporation of new material on short

notice. Id_., at 16.

175. The Supervisor of Operator Training at TMI-l is Mr. Samuel L.

Newton, who joined Licensee in April 1980. Mr. Newton has a bachelor of

science from the United States Naval Academy and a master's degree from

the Naval Post Graduate School. In his twelve years of nuclear

experience in the Navy's program he qualified in positions roughly
,

comparable to that of an SR0 or a supervisor of operations. Mr.

Newton's responsibility is to develop and institute effective auxiliary

operator, R0, and SR0 training programs at TMI-l. Mr. Newton reviews

the course outlines developed by the thirteen instructors under his

supervision to coordinate the operator-related training activities at

TMI-1. He and/or his Group Supervisors meet regularly with the Manager

of Plant Operations and the shift supervisors. Id., at 17-18.

176. Training of licensed control room operators and senior ren:: tor

operators (the latter including shift foremen and shift supervi: ors), as

|
well as the non-ltcensed auxiliary operators, is continuous; that is,
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initial training is always-followed by requalification training or by

training for new positions within the shift operating staff. This is in

contrast to qualification programs established for other professions

where it is possible to study once, receive a degree once, and/or pass

tests once to permanently qualify for the job. The operator's education

continues as long as he holds a position on the shift operating staff.

This is true for both licensed and non-licensed (i.e., auxiliary)

operators. M., at 18.

177. Auxiliary operators are the most junior members of the

operating staff. There are approximately 42 auxiliary operators employed

at TMI-1. These individuals are divided into three levels, C, B, and A,

based upon' seniority, associated training, and level of responsibility.

In order to be admitted into the auxiliary operator training program, an

i individual must have graduated from high school, or hold an equivalency

certificate, and have had a course in algebra. Prospective auxiliary

operators are interviewed by the Manager of Plant Operations, who

considers their maturity and their potential for advancement through the

.

shift operating chain of responsibility. During his first 90 days as an
!
'

auxiliary operator, an individual is on " probation" and can be removed

from the program by the Manager of Plant Operations for unsatisfactory

performance. I_d., at 19.

178. Licensee's auxiliary operator training program includes

approximately one year of classroom instruction followed by approximately

one year of on shift on-the-job training and experience. The trainee
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must satisfactorily complete the entire two year program prior to

classification as a fully qualified Auxiliary Operator "A". The initial

(classroom)-phase of the program is operated eight hours per day, five
,

days each week, during which the Auxiliary Operator "C" attends lectures,
I

receives assignments, has specific study periods and is periodically

tested in a large number of subject areas: nuclear power orientation,

basic mathematics, basic nuclear concepts, reactor physics, fundamentals

of heat transfer and fluid dynamics, mechanical equipment

construction / operation, radiation protection, chemistry and water / waste

treatment, electrical fundamentals, instrumentation and operational4

analysis, procedures, fire brigade training, plant safety, and the

primary and secondary systems of the reactor. Examinations are given to

these operators at the end of each topical section. Individuals who fail

(score of less than 70%) are reexamined within a week. Those individuals

who fail two final examinations on the same topical section are dropped

from the program and returned to their prior job. In addition, auxiliary

operators in training take a comprehensive examination at the end of the

classroom training program. The minimum passing score for this

examamination is also 70%. A retest can be taken up to two weeks later.
.

An individual failing to pass the examination a second time is

interviewed by the Supervisor of Operator Training to determine the

appropriate course of action. Id., at 21-22.

i

179. Auxiliary operators are trained on a specific reactor, i.e.,

L TMI -1. Following the classroom training program, auxiliary operators

work on shift as trainees for approximately twelve months. Because

-_ _
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on-the-job training by definition occurs within the facility, it is

administered by the TMI-l Operations Department; however, the shift

supervisors and shift foremen overseeing this program utilize

check-off/ sign-off sheets prepared by the Operator Training staff. These

check-off assignments exercise and test the auxiliary operator in

systems, procedures, and practical factors associated with the plant.
,

M.,at22-23.

180. During the final four weeks of on-the-job training, oral

examinations are conducted by Operations personnel and written

examinations are prepared and administered by the Training Department.

The oral examinations must be satisfactorily passed on the basis of

materials prepared by Training. An auxiliary operator receiving an

" unsatisfactory" can retake the examination once. Failure to receive

" satisfactory" on the second attempt results in dismissal from the

auxiliary operator ranks. The written examination covers the plant

systems and procedures, as well as reexamination in fundamentals of heat

transfer and fluid dynamics, mechanical equipment construction / operation,

radiation protection, and chemistry and water / waste treatment. The
:

passing grade for the written examination is 70%. Like the oral

examination, the written examination can be retaken once; an auxiliary

| operator failing a second time is dropped from the program. M. , at 23.

181. When auxiliary operators complete their initial training, they'

participate in one week of retraining every six weeks for the duration of

their tenure as auxiliary operators. The retraining program consists of

. . __- . .
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reviews-of important material taught in the initial program as well as

lectures in subject matter recently introduced in the auxiliary operator

training program and new developments in the industry with which

auxiliary operators should be familiar. Id., at 24.

182. To become a reactor operator an individual must meet certain

educational requirements, participate in an extensive training program,

and pass the NRC-administered reactor operator license examinations

designed for the TMI-l facility. Licensee's reactor operator training

program has changed significantly since the accident at TMI-2, in

response to new corporate policy, lessons learned from the accident,

anticipated NRC requirements and Institute of Nuclear Power Operations

(INP0) guidelines. Elements of the program include the initial or

replacement reactor operator training program; the Operator Accelerated

Retraining Program (0ARP) (discussed in more detail at 11 196 to 207,

infra), a one-time program designed and implemented for the unique

; circumstances of the long shutdown of the TMI-l unit; the reactor
:

i operator requalification program; the senior reactor operator training

program; and the senior reactor operator requalification program. _Id.,

i at 25. |
| |
|

|
183. Under Licensee's licensed operator program, a candidate

- :

control room operator (RO) will take a nine month training program

consisting of four phases. Phase one will consist of six weeks of

classroom training mainly in primary, secondary and support systems.

During this phase weekly written topical examinations will be given, with

|

. . - - - - . . ...



- 105 -

a passing grade of 70%. For all failures, reexaminations will be given

within two weeks. Failure of the second written examination will require

the Manager of Plant Operations and the Supervisor of Operator Training

to evaluate the student's performance and decide on the corrective action

to be taken. Id., at 27.

184. Phase two is twelve weeks of on-the-job training consisting of

mandatory completions by task sheets, oral checkouts by three levels of

Operations Department personnel, and spot checking of student progress
.

through oral questioning by Training Department licensed instructors.

Failure of the oral checkout at the third level requires the student's

shift supervisor to review his performance and recommend corrective

action to the Manager of Plant Operations. Using the same criteria as

the classroom examinations, written examinations are administered every

four weeks with a comprehensive written examination at the end of this

phase covering all areas from phases one and two. H.,at28.

185. Phase three of the licensed operator program consists of six

weeks of classroom instruction focusing on reactor theory, heat transfer,

fluid flow, and thermodynamics, integrated control system, transient

analysis, safety analysis, mitigation of consequences of accidents

resulting in core damage, normal and emergency procedures, and technical
i

specifications. Weekly written examinations are administered as

described in phase one. M.

i
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186. Phase four involves further on-the-job training administered

as in phase two, concentrating on those areas presented during the second

classroom training period. This period also includes a minimum of three

weeks of simulator training during which the startup certification

examination would be administered. Id.

187. At the end of the nine month training period, the candidates

take written and oral examinations administered by Licensee. These

examinations, modeled af ter the NRC-administered examinations, are

intended to prepare the candidate for and to verify that the candidate is

ready to take the NRC license examination. Successful completion of the

mock examinations requires an overall pass rate of 80%, with no grade

less than 70% on each individual topic, which are the same standards as

for the NRC examinations. Upon completion of the mock examinations, the

student's training files are sent to the Operations and Maintenance

Director of TMI-l to approve NRC examinations for those who passed and to

decide on corrective action for those who did not pass. Records of those

approved are then transmitted to the Vice President of TMI-1 for final

approval and transmission of an examination request to the NRC. Upon

successful completion of the NRC examination, candidates receive their

licenses and are assigned to shifts as control room operators. Id., at

31-32.
.

I

188. In accordance with corporate policies and newly issued

criteria used by the NRC staff in evaluating reactor operator training

and licensing, Licensee has added specific technical material to its
|
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candidate R0s and requalification training programs. Candidate R0s and

licensed operators receive training in heat transfer, fluid flow, and

thermodynamics; use of installed plant systeras to control or mitigate an

accident in which the core is severely damaged; and particular topical

training in reactor and plant transients. To assist in accomplishing the

latter two training objectives, Licensee's Technical Functions Division

has developed a transient analysis method which plots primary and

secondary system pressures and temperatures and compares the multiple

routes for various normal and abnormal conditions in the reactor. These

computer plots aid the operators in identifying significant transient

events by observing the values and trends of key parameters. This method

assists in demonstrating how transients affect key parameters, and how

key parameters should respond to automatic or operator-initiated

corrective actions. Licensee has under development a computer-assisted

instructional program using this transient analysis method which will

become part of the overall simulation training program. In addition,

Licensee has contracted with B&W for B&W's Abnormal Transient Operator

Guidelines manual, a fault tree diagnostic tool which aids in training

. operators in accident conditions and analysis. Id., at 32-33.
!

189. In addition to the initial candidate R0 qualification training

program, Licensee's TMI-l Training organization conducts an ongoing R0

requalification program. There are six shifts of R0s, as well as other

shift operating staff, with three shifts required to cover pach 24-hour

period. On any given day there are three shifts that are not manning the

control room. These three shifts are divided into one off-duty shift,

_ -. -
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one relief duty shift, and one shift participating in the retraining
program. In this manner, each shift spends one out of every six weeks in

training. Jd. , at 33-34.

190. The R0 requalification program is designed to keep operators

. aware of developments in nuclear technology that have occurred since they

were originally trained; to review important subject matter in order to

maintain the operator's level of knowledge; and to meet specific

requirements established by the NRC for requalification and license

renewal of reactor operators, including those in 10 CFR Part 55,

Appendix A, Requalification Programs for Licensed Operators of Production

and Utilization Facilities. Id_., at 34.

191. The R0 requalification program consists of classroom

instruction; 27 specified control manipulations, six of which are

performed annually and 21 of which must be performed once every two

years; and annual Licensee-administered written and oral examinations,

with minimum pass rates of 80% overall and at least 70% on each section

of the examinations. Although NRC regulations and Licensee
\Administrative Procedure 1006 specify a minimum of 60 hours of classroom j

requalification training each year,- the TMI-l one-in-six-week shift cycle
|

actually provides in excess of 200 classroom training hours per year.

1.d -

192. The classroom instruction portion of the RO requalification

program is administered by the Training Department. Topics included are
|

|

|
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principles of reactor operations, principles of thermodynamics, heat

transfer, and fluid mechanics; features of facility design and unit

modifications; general operating characteristics of TMI-1;

instrumentation and control; safety and emergency systems; normal,

abnormal and emergency operating procedures review; radiation control and

safety; technical specifications and safety analysis; major operational

evolutions such as refueling; review of regulatory requirements and

procedures; mitigation of accidents involving a degraded core; and,

industrial experience reviews. Long, et al., ff. Tr. 12,140, at 34-35.

Although there are certain constant features of the requalification

program, such as reviewing reactor theory and normal, abnormal and

emergency operating procedures, the requalification program also provides

tne mechanism for introduction of new information into the curriculum.
.

Id., at 34-35.

193. Licensee verifies effectiveness of-its requalification

lectures by administering periodic evaluation quizzes. Subject matter

not satisfactorily understood by individual operators is reviewed with

them. These makeup sessions are concluded only when an oral or written
,

evaluation is satisfactorily completed.
1

.

1 94. The reactivity control manipulations which operators must
'

perfonn are undertaken while on shift, e.g., the startup manipulations,

or during their annual week at the B&W simulator, e.g., various

loss-of-coolant accidents. On-the-job manipulations are conducted under

the supervision of a senior member of the shift, either the shift foreman

,

w
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or shift supervisor. At the simulator, the abnormal or emergency control

manipulations are observed and evaluated by a member of the B&W Training

staff. Id_., at 36.

195. The annual examii.ations administered to licensed R0s include a

written and oral evaluation. Results of the examinations are used to

identify specific areas in which retraining is necessary to upgrade an

individual's knowledge in a particular area. An individual who receives

less than 80% on any section of the examination attends a requalification

lecture and takes another examination on that subject matter. An;

individual receiving a grade of less than 80% overall or less than 70% on

any single section of the annual examination is relieved of his licensed

duties and is placed in an accelerated requalification program. Upon

successfully passing a second written and oral examination and receiving

certification of a satisfactory rating by the Vice President of TMI-1,

the individual is returned to his licensed duties. Failure to pass the

examination a second time prevents the individual from working as a
.

licensed operator. Id., at 36.

Operator !>.ccelerated Retraining Program (0ARP)
]

196. Pursuant to the Commission's August 9, 1979 Order, section
.

II.l(e), the Licensee was ordered to:

(e) Augment the retraining of all Reactor Operators and Senior
Reactor Operators assigned to the control room including
training in the areas of natural circulation and small break
loss of coolant accidents including revised procedures and the
TMI-2 accident. All operators will also receive training at

I
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the B&W simulator on the TMI-2 accident and the licensee will
conduct a 100 percent reexamination of all operators in these
areas. NRC will administer complete examinations to all
licensed personnel in accordance with 10 CFR 55.20-23.

197. To satisfy these requirements for operator retraining and to

enhance operator performance further, Licensee conducted an Operator

Accelerated Retraining Program (0ARP). See 0ARP Report, Licensee Ex. 27.

Objectives of the OARP were to improve operator performance during small

break loss of coolant accidents; assure capability of operators to

recognize and respond to situations involving inadequate core cooling;

generally improve operator performance during transients, including

events that are exacerbated initially by inappropriate operator action;

give operators an in-depth understanding of the TMI-2 accident and

" lessons learned"; assure that operators are knowledgeable of operating

procedures and actions necessary upon initiation of the engineering

safeguards features; assure that operators understand the manometer

effects of water levels in the reactor coolant system under different

pressure and temperature conditions; assure understanding of the

significance.of simultaneous blocking of both auxiliary feedwater trains;

assure understanding of the NRC prompt notification requirements; provide

operators with an in-depth understanding of the methods required to

establish and maintain natural circulation; assure operators are
|

| knowledgeable of both short and long-term plant system modifications; ~

provide operators with a review of major plant systems; provide-

specialized training on operations and procedural guidance requirements;'

fully requalify operators through the administration of Licensee and

NRC-administered written and oral examinations; review with operators
,

.-. - - - . .-
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major administrative, normal, abnormal, and emergency procedures; and

provide to all licensed Unit 1 operators extensive experience on the B&W

simulator, educating them on transients which occurred during the TMI-2

accident, as well as.other abnormal reactor conditions. Long,etal.,
.--

ff. Tr. 12,140, at 38, 39. See also Staff Ex. 1, at Cl-16 and C6-5 -

C6-7; Kelly, Gardner, and Christensen, all ff. Tr.12,409; Licensee

Ex. 27.

198. The 0ARP content and length was developed by Licensee with

assistance from NUS Corporation. To accomplish the augmented retraining

required by the 0ARP, the station training department has been increased

in size from six to eleven positions with authorization to fill eighteen
positions. In addition, instruction provided by the TMI training

department was supplemented with that provided by personnel drawn from

the TMI staff, GPU. Nuclear, Babcock & Wilcox, Gilbert Associates, Inc.

General Physics, and NUS Corporation. Staff Ex. 1, at.C6-6. The OARP

was presented from August 1979 through March 1980 to all TMI-l licensed

control room operators (R0s), senior reactor operators (SR0s), and the

shift technical advisors (STAS) in training. The program consisted of

approximately 60 individual lessons or practice sessions. Teaching

techniques included classroom presentations, TMI-l control room training

sessions, and simulator training sessions at the B&W simulator in
,

Lynchburg, Virginia. Shifts participated as a group; consequently,

Licensee was able to focus upon both the activities of the operators,

j such as an individual manipulating the reactor controls, and the aspects

of operations which involve team effort and coordination. The program

.



. . . .

,

- 113 -

was divided into seven subject area modules (including one week at the

simulator), each consisting of four to five 8-hour days of training.

Subject matter included the traditional areas of review, such as plant

systems and radiation monitoring, but particular emphasis was given to

accident and safety analysis. Long, et al., ff. Tr. 12,140, at 39-40.

199. At the end of the program, OARP participants took written and

oral examinations designed and administered by PQS Corporation, an

independent consulting firm which provides reactor training program

reviews and audits. Individuals who did not score above 70% on any
'

section of the examinations or who failed to achieve an overall score of

80% received remedial requalification training. Id., at 40. Mr. Kelly,

of PQS described his testing of the OARP graduates and concluded that,

overall, the TMI-l licensed R0s and SR0s demonstrate a high degree of

knowledge of how to safely and effectively operate the facility. He
-

testified that based on his knowledge of, and experience with, licensed

operators throughout the industry, the TMI-l operators collectively were

trained and evaluated to a much greater extent than what he judges to be

the industry norm. Kelly, ff. Tr.12,409, at 10.
,

1

200. An additional one week training session on Decision Analysis,
,

developed by Management Analysis Canpany of San Diego, California, was
i

[ given to all SR0s and STAS. Decision Analysis training helps individuals
!

to handle complex situations for which written procedures do not exist;

to develop a technique to cope with uncertainty, stress, and. conflicting

information and to make decisions in the face of such circumstances; and

, _.. . --
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to make " good" decisions, i.e., with full consideration of alternatives.

Decision Analysis training helps develop in control room supervisory

personnel (SR0s and STAS) the tools and sensitivity to make the right

decisions under highly adverse circumstances, and to do so in a

systematicandthougkfulmanner. Long, et al., ff. Tr. 12,140, at 40,

41.

201. To assess the effectiveness of the 0ARP, Licensee retained

five experts to conduct a review analogous to accreditation revien

carried out by professional organizations, such as the Accreditation

Board for Engineering and Technology which accredits university

engineering degree programs. These individuals were Dr. Julien M.

Christensen, Director of the Human Factor Division, Stevens, Scheidler,

Stevens and Vossler, Inc., Dayton, Ohio, representing human factors

engineering; Dr. Eric F. Gardner, Professor of Psychology and Education

of Syracuse University, Syracuse, New York, representing educational

psychology; Dr. William R. Kimel, Dean of the College of Engineering at

the University of Missouri, Columbia, Missouri, representing nuclear
i

engineering education; Mr. Richard J. Marzec, Manager of Technical

Training for Duke Power Company, Charlotte, North Carolina, representing

nuclear power plant operator training; and Dr. Robert E. Uhrig, Vice
1
'

President, Advanced Systems & Technology for Florida Power & Light

Company, Miami, Florida, representing nuclear power generation. Id.,

at 41-42. These five pe" sons, who comprised the 0ARP Review Committee,

reviewed the procedures generally employed for accreditation of

engineering programs; attended 0ARP classes; evaluated the proper role of

-_
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simulators in an operator training program; and evaluated the 0ARP in

light of NRC requirements and " lessons learned" from the TMI-2 accident.

Id., at 41-42; Licensee Ex. 27.

20 2. Dr. Gardner of the Review Committee concluded that the 0ARP

helped establish the following necessary response sets in operators:

(1) immediate reaction by the nuclear reactor operator according to

operating procedures when the stimuli present the usual and familiar
;

situations; (2) knowledge of prior transients and the appropriate

response in the event similar situations should arise; (3) adequate
P

knowledge of the reactor and its theory so that appropriate data will be

collected, analyzed and a conclusion reached for unusual situations which

have not occurred before; and (4) provision for the possibility of

irrational behavior should there be a psychological breakdown by the

individual reactor operator. Gardner, ff. Tr.12,409, at 11-14.
.

203. Numerous comments and suggestions were made by the OARP Review

Committee in its Report. See Licensee Ex. 27, at 135-49. Upon

completing its review, however, the Committee stated:

The conclusion of the Canmittee was that the Operator
Accelerated Retraining Program carried out by Metropolitan
Edison was a high-quality, well-executed program, having many
features which should be incorporated into the regular Operator

.

Retraining Program. The Committee further believes that
| personnel who demonstrate satisfactory performance in the 0ARP
! should perform well on the NRC Reactor Operator and Senior

Reactor Operator Examinations.
'

Licensee Ex. 27, at 3.

- -- . . _ . ..,
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204. The Staff reviewed the OARP and concluded that the operator

training required as a result of the Commission's Order is provided,

including training in areas beyond that required by the Order. Staff

Ex. 1, at C6-6. These additional areas, required by the Staff, include

training in heat transfer, fluid dynamics, plant transient response, and

plant safety analysis. I 1. ; Boger, ff. Tr. 12,770, at 2-4. In fact this3

training exceeds current NRC requalification training requirements.

Staff Ex. 1, at C6-6. In its later management supplement to the initial

evaluation report (Staff Ex. 4), the Staff noted that Licensee's Revised

License Operator Qualification and Requalification Training Program had

been submitted but not yet reviewed by the Staff against the criteria set

forth by the Staff in its March 28, 1980 letter from H. R. Denton to the

Licensee; however, approval of the program is not a prerequisite to
! restart of TMI-l since each of the licensed personnel for THI-l will be

required to successfully pass an NRC examination prior to resuming his

licensed duties at an operating plant. Staff Ex. 4, at 21. The Staff

concluded that successful passing of the NRC examination, coupled with

the 0ARP, and previous IMI-l operator training programs, should ensure

enhanced operator performance and the safe and effective operation of

s

'

.

i

L
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18/
TM I -1.'-~ Staff Ex. 1, at C6-7. In addition, as a prerequisite

1

to licensing candidates for R0 and SR0 licenses are required to pass a

special audit examination (the so-called "Cate; cry T" axamination)

! developed by the Licensee or its agent covering lessons learned from the
|

! TMI-2 accident including transient effects, operator response, and

related procedure / design changes. Staff Ex. 1, at Cl-16, C6-6. See also

Licensee Ex. 27, at 66-67.

205. As detailed below , Licensee has committed to require all

operators to pass this special examination with a score of 90% or better

prior to their receipt of a license, even if they have passed the

NRC-administered operator license examination.

206. Mr. Boger testified that the NRC examinations are designed to

give the Staff reasonable assurance that the operator candidates can
. 19/I

safely and competently operate the facility,'-~ and that they are

structured around those items that the Staff considers important to

safety as enumerated in 10 CFR 55.20 through 55.23. Boger, ff.

Tr. 12,770, at 2. In addition, Mr. Boger stated that the NRC
1

i

i
;

---18/ As we have noted in 11 43-45, supra, among other things, the
! validity of the NRC examination is called into question by the lack
| of safeguards and integrity in the testing process indicated in the
'

preliminary Stelld memorandum and OIA report on the investigation of
cheating on the written examinations taken by Licensee's personnel.
Accordingly, this finding is an example of ones which will be
reconsidered by the Board after further information on the
investigation of cheating is available.

~.

H/ See Note 18, I_d.

.-
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examinations have been modified since the TMI-2 accident to incorporate

subjec.t matter contained in the NRC Action Plan, NUREG-0660, item I. A.3,
;

as delineated in the Staff's March 28, 1980 letter to the Licensee,
'

inc1uding the new category dealing with thermodynamics, heat transfer,

and fluid flow. Id., at 3. In addition, the Staff imposed time limits

for completion of the examination and instituted oral examinations for

senior operators. The Staff increased the passing grade criteria from

70% to 80% overall, and required a grade of at least 70% in each

category. Id., at 3.

207. In Supplement 2 to the SER, the Staff concluded that Licensee

had made adequate plans for training of licensed operators for the long

term, an item earlier identified by the Staff (see Staff Ex. 4, at 11 and

38) as requiring further review. Staff Ex. 13, at 5.

Training of Non-Licensed Personnel

208. Licensee has expanded its training organization to include,

under a Supervisor, a Technician Training Section, and has embarked upon
la number of new formal programs for training and retraining TMI-l

technicians in a variety of fields. In addition to the Supervisor of

Technician Training, eleven instructors and four group supervisors are

employed by Licensee in Technician Training, each with a minimum of three
4

years' experience in his or her field of instruction or a closely related

field. Under the overall direction of the Supervisor of Technician

Train 1ng and a group supervisor, the instructors within the training
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section teach courses in the areas of maintenance, radiological controls,,

chemistry, security, emergency plan implementation, and general employee

training. Long, et al. , ff. Tr.12,140, at 43-44.

! 209. The Maintenance Technician Training Program is planned around

a six shift schedule and provides for up to 320 hours of training and

retraining each year. The program is designed to provide a progressive

update for the technician by review of basic concepts and skills and to

provide instruction in plant systems and advanced specific systems,

j components, and concepts. During the first section or basic phase of the

Maintenance Training Program, all maintenance personnel are given an

) appropriate self-s.tudy course consisting of fundamental lessons on

maintenance tools as well as the major principles involved in mechanical,

electrical, instrumentation and control, and general maintenance work.

Quizzes are given in each area of the subject matter as it is completed
,

; by the trainee; if weak or unsatisfactory performance is exhibited, the
:

j area is repeated. The second part of the first year of the Maintenance

Training Program is subdivided into systems training (a functionali

explanation of selected primary and secondary systems) and constituent
4

theory (training in their respective disciplines, ed ., electrical

| maintenance). Phase three of the Maintenance-Training Program consists
i of a review of basic skills and the use of relevant-instruments, M .,-

3,, . those needed for setting breakers. Finally, in subsequent years of the

program, maintenance personnel receive advanced instruction in systems,

components and concepts relating to their discipline and level of

accomplishment. Id. , at 44-45.

|
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210. The Licensee has instituted a comprehensive training program

for Radiological Controls technicians and supervisors. Heward, et al.,

ff.,Tr. 16,292, at 6. This training program is directed by the

Technician Training Sectio'n of the TMI-l Training Department which is
|

part of the Nuclear Assurance Division of GPU Nuclear. Long, et al., ff.

Tr. 12,140, at 4, 9, 45. It consists of two parts: the Initial

Technician Training Program and the Technician Training / Retraining

Program (Cyclic Program). Id., at 45. At a minimum, Technician Training

ensures that the radiological control training programs for TMI-l meet

requirements specified in ANSI N/8.1, 5.5 (1971). Id.; see also

Heward, et al., ff. Tr.16,292, at 6-7, and Attachment 1, at 10.1 to

11.0; Wegner, ff. Tr. 13,284, at 24; Tr. 16,317-18 (Potts). The Initial

Technician Training Program consists of approximately eight weeks of

training which every new radiological control technician must undergo

prior to assuming responsibility for radiation control work at TMI-1.

Long, et al., ff. Tr.12,140, at 45-46.

211. Once a technician is assigned on shift at TMI-1, he
,

participates in the Cyclic Program which is conducted continuously over a

minimum of a 42 week period, with each shift rotating through the program

for one week every six weeks. Id., at 46; Heward, et al., ff.

Tr. 16,292, at 6; Tr. 16,369 (Knief). The classroom program consists of

.both practical and theoretical aspects of radiation protection. Heward,
t

( et al., ff. Tr. 16,292, at 6. It was developed to maintain existing

qualifications as well as to update the technicians' knowledge.

| Tr. 16,370 (Knief).

|
;

i

-
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212. The Chemistry Training Program taught by the Technician

Program Training Section also consists of an Initial Technical Program

and a Cyclic Training / Retraining Program. Prior to receiving a shift

assignment, the newly hired technician receives nine weeks of classroom

lectures followed by three weeks in the laboratory. Included in the

initial chemistry training program is a review of basic chemistry

principles, laboratory procedures, and TMI-l water chemistry

specifications, including an explanation of why certain chemicals are

necessary while others are not allowed into the reactor primary and'

secondary systems. Like the other cyclic programs, the chemistry

retraining program reviews important facts and principles, with emphasis

on changes in relevant plant procedures. A progressive training program

is designed to maintain the technical and professional capabilities of

the chemistry technicians, tong, et al., ff. Tr. 12,140, at 46-47.

213. In addition the Security Training Program, formerly taught by

the Security Department at TMI, is now under the direction of the

Technician Training organization.

,

214. Basic General Employee Training (GET) consists of a four hour

course for employees as well as contractors working at TMI-1. The course

covers procedures in the event of a site emergency, basics of health
|

l physics, and basics of radiation, as specified in ANSI /ANS 18.1 (1971).

Every person taking GET must receive at least a 70% on the written

examination administered by Licensee in order to be " badged" to work at

_ .- _
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TMI-1. Id., at 47-48; see also Heward, et al., ff. Tr.16,292,

Attachment 1, at 10.0.

.

215. In addition to basic GET, individuals re' quiring access into

radiological controlled areas receive eight additional hours of training.

| This supplemental GET consists of a much more detailed review of

radiation protection principles and procedures; four hours of practical

factors training, e.g., procedures to follow in donning and removing the

radiation protection clothing required in certain areas; and methods for

minimizirg radwaste. Written and practical examinations are also given

on this portion of the GET program. An individual is not allowed to work

in a protected area until he or she scores at least 70% on this

examination. Long, ett al., ff. Tr.12,140, at 48; see also Heward,

et al., ff. Tr.16,292, Attachment 1, at 10.0.

i

216. The annual retraining GET program consists of a review of

emergency-related procedures, followed by a written test or tests similar i

to those originally taken. If an individual does not receive the
1

|
required 70% score on these examinations, the entire applicable portion1

of the GET program must be repeated. Long, et al., ff. Tr. 12,140, I

at 48.

217. In conjunction with GET, Technician Training conducts special

sessions on fire brigade procedures and duties for personnel with fire,

. -_--_ __. . .-__ --_ -_ -
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brigade responsibilities, taught by a certified Pennsylvania fire

instructor. M.

218. Radwaste personnel receive additional training, taught by the

Technician Training section, on shipping and receiving radwaste in

accordance with the criteria set forth in IE Bulletin 79-19. M.,at

48-49.

219. The TMI-l Training and Educational Development Section (Id.,

at 49), an administrative and service group which provides TMI-l
i

personnel resources for additional technical and management training, is

responsible for Shift Technical Advisor (STA) training and ensures the

use of sound educational principles throughout the Training Department

(both in material development and lesson presentation). M.,at49-50.

Training and Educational Development encourages TMI-1 professionals such

as site engineers to enhance their capabilities, both technicall.y and as

potential management personnel. .Id_., at 50. To encourage on-site

professionals to complete degree programs (regardless of whether the NRC

adopts degrees as a recommendation or a requirement), the TMI-l Training

and Educational Development Section is actively seeking college level

educational options for TMI-l employees. M . To date Training and

Educational Development has been successful in contracting for a basic

nuclear engineering course and a graduate level reactor shielding course

at the Capitol campus, attended respectively by 35 and 15 TMI staff

members including operators (Auxiliary Operators, R0s and SR0s). Id., at

50-51. Also, evening courses have been instituted at TMI, taught by

_ _ _ _ _ _ _ _ _ _ _
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faculty members from Harrisburg Area Community College, ed ., a course in

the principles of management. Id., at 51.

.

220. The second area for which Training and Educational Development'

has major responsibility is in the development and implementation of the

STA Training Program. M.,at51. Part One of the STA Training Program

covers TMI-l reactor specific material. Id., at 52. As in the training

programs developed for the auxiliary and the licensed operators, detailed

attention is paid to individual systems on both the primary and secondary

sides of the plant. H.,at52-53. Training covers auxiliary systems,

engineered safeguards, instrumentation and control, electrical systems,

procedures, documentation (including Technical Specifications, the QA

Plan and the Emergency Plan), accident analysis, unusual event

recognition and responses, B&W simulator training, nuclear power

fundamentals, and health physics. Id., at 53. In addition, STAS

participated with the operating shifts in modules two through six of 0ARP

(they reviewed by videotape OARP module one), and in Decision Analysis

and related command training. M.

221. STA courses are taught by an instructor dedicated solely to

the STA Training Program, as well as by individuals with designated

expertise, e_.3., health physics, emergency planning implementation,'

j simulator training. Also, self-study is employed for certain portions of

| the program, eg ., systems, procedures. _I d . ,

!

. . - . _ - - -.
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222. By January 1, 1982, TMI-1 STAS will have completed Part Two of
,

the STA . Training Program, consisting of college level courses in

mathematics, chemistry, physics and reactor physics, thermodynamics and

heat transfer, control systems and electrical fundamentals, fluids,

comunications, and materials. Licensee intends to conduct a thorough
,

ongoing requalification program after the STAS complete the initial two

years of training. _I d,.

223. Training and Educational Development is also responsible for

ensuring that sound educational principles are used in the development

and presentation of TMI-l training material. All permanent TMI-l

instructors are required to attend a week-long instructor development

program, the primary goal of which is to provide the instructor with a

foundation in training design, presentation, and evaluation to enablea

him/her to conduct effective employee training consistent with program,

goals and objectives. This program is conducted in a workshop format. A '

I modified version of this course is planned for annual retraining. Id.,

at 54,

224. In Supplements 2 and 3 to its Safety Evaluation Report (Staff

Exs.13 and 14), Staff addressed training of unlicensed personnel which

had not been complete at the time the initial SER was issued. See Staff,

1

| Ex. 1, at 10, 24, 38. Staff reported that based on its review of the

Training Department and the development of acceptable procedures for

training unlicensed personnel, Licensee's unlicensed personnel training

was acceptable and those persons (non-licensed) whose activities could

I

. - .- - . - . _ _-. _ .
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have an impact.on safe plant operation will be well qualified; the Staff

also reported as acceptable Licensee's STA training program. Staff

Ex.13, at 4; Staff Ex.14, at 46-47. .

Independent Review of Licensee's Training Programs

225. Three independent consultants who have been involved in

reviewing Licensee's training programs testified on the adequacy of

Licensee training. See Gardner, Christensen and Kelly, all ff.

Tr. 12,409. Their involvement with TMI-l and their testimony were

directed at licensed operator training. I d_.

226. Mr. Frank Kelly, President of PQS Corporation, is a consultant

on power plant staffing and training, with over 26 years in the nuclear

industry, where he has been engaged in the startup and operation of

nuclear power plants, the administration of nuclear power plant training

programs and the evaluation of nuclear power plant operator proficiency.
1

Mr. Kelly is a registered professional nuclear engineer with experience

including Chief of the USAEC Operating Licensing Branch and Manager of {

Westinghouse Electric Corporation nuclear training programs. Kelly, ff.

Tr. 12,409, Appendix A. PQS was requested by Licensee in April 1979 to

review the operator training and requalification programs at Three Mile

Island. Based upon this review, PQS concluded that Met Ed's operator

training and requalification programs were representative of the

industry, but could be improved in certain respects, such as (1) an

expansion of the training organization, (2) certain modifications to the

;

_
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requalification program, (3) increased usage of the B&W simulator, (4)

modification of the scope of all of the operator training programs, and

| (5) additional evaluation examinations prior to NRC licensing
!

Alloftheserkcommendationshavebeenincorporatedinto| examinations.

the overall TMI training programs. H.,at3.

227. Following initiation of the 0ARP, PQS periodically monitored

and audited the program's progress. M.,at4. PQS's view was that the

0ARP was a comprehensive program which should prepare individuals to

successfully complete NRC's examinations and be well qualified operators.

M.,at6.

228. In December 1979, PQS was assigned by Licensee to prepare and

administer complete written and oral examinations to the licensed reactor

operators and senior reactor operators at TMI Unit 1. I_d . Thosed

examinations were to exercise the operators with an examination of the

type given by NRC to operator candidates, in order to prepare the

I operators for such an examination and to provide Licensee with a

comprehensive examination of its licensed operators and candidates by an
,

:

independent. testing entity. Id. In April 1980, PQS administered written

| and oral audit R0 and SR0 examinations. M.,at6-7. The examinations

were developed based on PQS's knowledge and experience with NRC operator
|

| examinations, had a format similar to the NRC examination, and covered

all subject areas which NRC examinations of operators would be expected

to encompass. Id., at 7. While broad in scope, they required detailed

knowledge in each subject area. Id., at 7, and Attachments B and C. The

_ _ , _
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PQS examination for R0s and SR0s also included an oral portion similar to

examinations administered by NRC operator license examiners: one-to-one

orals, four to five hours in duration. M.,at9. During the

examination, each candidate was required to tour the TMI-l plant and |

control room, exhibit familiarity with the equipment, and explain how and

why he would conduct (or in the case of the SRO, direct) routine,

abnormal and emergency operations. M.,at9-10.

229. In addition to the R0 and SR0 examinations, PQS administered a

separate written test covering the TMI-2 event and principles of the

small break LOCA concept, the so-called " Category T" examinations, a

special examination required by NRC of all B&W operators following the

TMI-2 accident, covering lessons learned from that event. It constitutes

part of the response to the August 9,1979 Commission Order in item

II.l(e). A grade of 90% was set as the passing score. PQS recommended

that those not passing be given retraining and a written examination.

Mr. Kelly's opinion was that overall the TMI-l licensed R0s and SR0s

demonstrate a high degree of knowledge of how to operate the Unit safely

and effectively. I_d., at 10. The Staff will require, prior to granting

licenses to individual operators, that each of them pass the Category T

examination. Mr. Newton testified for Licensee that 32 out of the 36

individuals who recently took the NRC licensee written examinations had

already passed this examination administered by PQS or by Licensee's

training personnel. Tr. 20,597 (Newton); see Newton, ff. Tr. 20,580.

See also Tr. 20,688-91, 20,751-54 (Crocker).
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230. As we discuss in greater detail below under our section on

Conditions and Comitments, the Category T testing issue has been

resolved to our satisfaction. Licensee commits to examine, prior to

restart, on the subject matter of the Category T examinations, the four

remaining individuals of the 36 whom Licensee has certified for NRC

licensed operator examination prior to restart of TMI-1. The NRC will

not issue licenses to these individuals until each has passed with a 90%

grade a Licensee-administered Category T examination which NRC must

evaluate and determine to be acceptable for this purpose. Further, all

previous Category T examinations will be evaluated by the NRC prior to

restart. The determination by NRC that any Category T examination

utilized by Licensee was unacceptable will require that another

examination, acceptable to NRC, be constructed and administered to all

Licensee's operators who had passed the unacceptable examination.

Licensee Ex. 56, at 2.

231. The statistical results, i.e., numbers of examinees and their

passes or failures on the PQS-administered examinations, as well as

reexamination criteria and the stati;tical results of further

examinations conducted by Licensee personnel and by a second outside

consultant in April 1981, consumed many hours of hearing time. See

generally Tr. 12,159-69 (Long, et al.); Tr. 12,607-16 (Kelly, Gardner,

Long); Tr. 12,696-711 (Kelly); Tr. 13,212-18 (Long); Tr. 20,576-639

(Newton); and Tr. 20,717-23 (Crocker). The testimony at times was

confused and appeared inconsistent, although not materially so. Compare,

eg ., Tr. 13,213-18 (Long) with Newton, ff. Tr. 20,580 and Tr. 20,613
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(Newton). As a final step to provide an accurate record, at the Board's

recommendation Licensee presented Mr. Newton, who is in charge of TMI-1

licensed operator training, to provide detailed statistics. See

Tr. 20,576-639. Mr. Newton testified that 36 operators were certified to

the NRC and took the NRC examination in April 1981; twenty were SR0s

(only 13 of whom would normally stand watches on shift) and 16 were R0s.

Tr. 20,581-86 (Newton).

232. The issue of the pass / fail statistics advanced principally by

Mrs. Aamodt has been almost entirely mooted by the Licensee's Category T

commitment (Licensee Ex. 56) and by its commitments on staffing the TMI-1

control room (Licensee Ex. 59, at 2-4), which we discuss above (1 79),

and below under the section on Conditions and Commitments.

233. Licensee's second consultant witness was Dr. Julien M.

Christensen, a consultant in engineering psychology specializing in human

factors design techniques, with some 35 years of experience in education

and consulting in this field. His experience includes work at the Human

Engineering Division of the U. S. Air Force Aerospace Medical Research

Laboratory, where for 18 years he was the Director of the Human

Engineering Division. Christensen, ff. Tr. 12,409, at 1-2.

234. Dr. Christensen served as a member of the OARP Review

Committee, as noted above, and was a human factors advisor to Licensee.

The approach taken by the OARP Review Committee was described briefly by

i
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Dr. Christensen in his testimony:

The general mode followed in the evaluation by the
Committee was based on that of the Accreditation Board for
Engineering and Technology (formerly the Engineers Council for
Professional Development (ECPD)). This model requires that ;
the ageniy or institution being evaluated conduct a rigorous
self-examination, based on detailed requirements established by
the Commtttee. It is the procedure that the departments of
engineering in colleges and universities are required to follow'

when they apply for accreditation. It is thorough; it is
objective, and has been shown to yield reliable, valid
evaluations of engineering training programs. In my view, it
was highly successful in this application at TMI-1 because it
brought together and coordinated the efforts of the Met Ed
educators and a committee of outside experts to conduct a
critical self-examination.

M.,at5;seealsoLicenseeEx.27,at4-9.

235. As the individual on the OARP Review Committee with a human

factors background, Dr. Christensen took the lead in evaluating human

factors considerations in training and the simulator training.

Christensen, ff. Tr.12,409, at 4-5; Licensee Ex. 27, at 8. He believes

that both human factors engineering and training can make significant

contributions in assuring that man-raachine interactions are safe and

effective and that both have been employed at TMI-1. Christensen, ff.

Tr.12,409, at 6. In the judgment of the training experts of the OARP

Review Committee, the OARP will add significantly to the capabilities of

the operators. M.,at6-7. His examination of the Licensee's simulator

program convinced him of its substantial contribution to the

effectiveness of the training program. M., at 7.' He noted the

simulator program has been broadened not only to facilitate initial

1 earning but also to maintain skills and to enhance ability to recognize<

_ - - - _ _ _ _
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and deal with unusual circumstances. H. Further, he stated revision

and additional development of the simulator portion of the training

curriculum should significantly enrich the program and serve as a source
20/ \

of positive motivation to the operators. _Id. -

236. With respect to human factors engineering, Dr. Christensen

traced the activities of Licensee to evaluate the TMI-l control room froin

the operators' point of view, characterizing Licensee's approach as

vigorous. M.,at8. In his view, the result of this dual consideration

of human factors and training should have a positive effect on operator

capability and should help assure safe and effective operation. M.

237. The third consultant witness on training who, appeared for

Licensee was Dr. Eric Gardner, an educational psychologist with special i

expertise in educational psychological measurement psychometrics, test

construction, and curriculum and program evaluation. See Gardner, ff.

Tr. 12,409, at 2. He is the Margaret 0. Slocum Professor Emeritus at

Syracuse University and an educational psychological consultant. Id.,

at 2, 4. He served at Syracuse as Chairman of the Psychology Department

and Director of the Psychological Services Center. He has extensive

university teaching experience in the fields of education and psychology.

He is a Fellow in the American Psychological Association and a Certified
1

Psychologist in New York State. Id., at 3.

I

20/ After Dr. Christensen testified the Licensee did in fact commit to a-

strong and enhanced simulator program which we discuss separately
below under Conditions and Commitments. ,
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238. Dr. Gardner testified on his views of the training program

established at TMI-1 for NRC-licensed nuclear reactor operators,

particularly as a member of the TMI-l 0ARP Review Committee. Id. , at 4. *

His duties as a member of the 0ARP Review Committee were to participate

in all Committee discussions to insure that adequate attention was given

to the educational and psychological aspects of the training pr.ogram and

to personally make the necessary observations of the various aspects of

the program including those associated with teaching-learning situations.

Id., at 4-5. While all aspects of the final report were discussed by the

Committee as a whole, his particular responsibility'was to write

" Evaluation of the Operator Accelerated Retraining Program" and the

section on educational and training processes. Id., at 5-6; see also

Licensee Ex. 27, Chapters 6, 10. Dr. Gardner was favorably impressed
4

both with the method Licensee utilized in planning the 0ARP and the
'

implementation of the program. _Id., at 5-6. Although, for example, he

admitted an initial bias against the single oral examiner technique, he

testified that he was convinced that the examinations given by the PQS

team were effective. Id., at 6-7.

4

!

! 239. Dr. Gardner also addressed whether operator mindset would pose

a problem to TMI-l licensed operators. He explained that mindset is a
!

term often used in general conversation to indicate a person's general

feelings about a situation or issue. Since it is impossible to measure

or determine directly the specific physiological activity taking place

within the brain that causes observable behavior (either mental or

physical), knowledge about mental functioning (including the measurement
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of intelligence) must be inferred from observable responses related to

specific stimuli presented to the person. Hence the term " response set"

rather than "mindset" is a term usually used by psychologists when the

discussion involves training or educating. Response set may be related

to a variety of stimuli and the resulting desirable behavior is the aim

of either training or education. Id., at 9.

240. Dr. Gardner testified that safe and effective operation of the

plant by nuclear reactor operators requires response to a variety of

stimuli, varying from an immediate S-R (Stimulus-Response) response to a

delayed response based on higher level cognitive processes. He noted

that a satisfactory training program requires a combination of training

in the narrow sense and education as preparation for more complex

situations; he pointed out the detailed discussion of this issue in the

report on the OARP. Licensee Ex. 27, at 115-17. He explained that

training emphasizes mastery of specific tasks through drill and practice,

while education involves an open set of operations, eventualities which

cannot be entirely anticipated, and possibilities too numerous to be

learned individually. Emphasis is on transfer of knowledge to new

situations through an understanding of concepts and on acquisition of

skills, attitudes and values. _Id., at 9-10. He identified response sets

that need to be established so that action by control room operators will

ensure safety of operation under all conditions, pointing out how the

Committee considered each of them in passing favorably on Licensee's

OARP. M.,at10-13. The Staff's witness had a similar view of the

steps taken by Licensee (training, revised procedures, emphasis of the
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j shift supervisor's responsibilities, and on-shift STAS) to prevent the

the development or presence of a mindset among TMI-l Operators.

Boger, ff. Tr. 12,772, at 10. There was no contrary evidence.
,

241. Dr. Gardner concluded:

. . . the 0ARP for retraining nuclear reactor operators
for Three Mile Island-Unit One has been carefully developed and
implemented to be consistent with effective educational and
psychological principles. I agree with the other members of
the Review Committee that the completed Operator Accelerated
Retraining Program for TMI-l operational personnel and the
addition to the shift operating staff of Shift Technical
Advisors, who are degreed engineers, provide a blend of
training and education that should result in the safe, reliable
operation of TMI-1.

Gardner, ff. Tr. 12,409, at 14.

Aamodt Contention 2

242. This contention (1165, supra) was addressed in prepared

testimony sponsored by Licensee witnesses, Staff witnesses and one of

the intervenors. Licensee's testimony on the contention consisted

principally of that of Long, et al., ff. Tr.12,140, Gardner,

Christensen, and Kelly, ff. Tr.12,409. Staff testimony on this

contention was that of Crocker and Allenspach, ff. Tr. 12,653, and Boger,

ff. Tr. 12,770. The intervenor's testimony was by Mrs. Aamodt herself,

whose relevant background consists of an M.S. in experimental psychology

followed by several years as an experimental psychologist with Bell

Laboratories in the early 1950's and as a graduate assistant for
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about a year just prior to joining Bell Laboratories. Aamodt, ff.

Tr. 12,931, at 10. Extensive cross-examination was conducted of these

witnesses, spanning, together with related argument, some six total

hearing days and more than a thousand transcript pages. q

|

243. Aamodt Contention 2 on its face appears to be a rather

straightforward broad attack on the adequacy of Licensee's training and

testing program. Through the Aamodt prepared testimor.y and

cross-examination of witnesses, however, it became apparent to the Board

that the contention had particular f acets, focusing on licensed

operators' preparedness and involving, for those operators, elements of

human factors engineering, simulator training, Licensee's training andf

testing methods (including reviews of Licensee's program by independent

consultants), stress factors, operator attitudes and NRC's testing+

methods. Due in part to the evolving nature of intervenor Aamodt's

concerns, the record covering these various areas is not all contained in

that portion of the transcript devoted exclusively to the contention.

Additionally, the Board has taken into account portions of the record

containing Licensee's and the Staff's presentations on human factors
- engineering, NRC's review of Licensee training, and Licensee's overall

management audit by an independent firm, BETA. See generally, Walsh,

et al., ff. Tr. 10,234; Licensee Ex. 23; Tr. 10,235-395 (Walsh, et al.);

Ramirez and Price, ff. Tr.10,452; Staff Ex. 2; Staff Ex.15;

Tr.10,460-590 (Ramirez, Price); Wegner, ff. Tr.13,284; Tr.13,285-327

(Wegner).
<

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ . _
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244. Mrs. Aamodt's first attack on the adequacy of Licensee's

operator performance is based on her view that human factors upgrading

planned for the TMI-l control room is insufficient, thereby negating the

desired effects of Licensee's upgraded training. Aamodt, ff. Tr. 12,931,

at 4. Specifically, Mrs. Aamodt identified reduction of potential

environmental stressors (such as glare from lighting) as needed items

which were not getting proper attention. Iji.,at2-3.

245. Licensee's case-in-chief on human factors upgrading of the

control room was presented by a panel of five expert witnesses. See

Walsh, et al., ff. Tr.10,234; Licensee Ex. 23. Mrs. Aamodt was not

present when those witnesses testified, nor when Staff's witness on this

subject appeared. See Tr. 10,412-13; Tr. 10,460-590.

246. Adequacy of the human factors reviews of the TMI-l control

room will be treated in the Plant Design and Procedures portion of our

decision. For the limited purposes of Aamodt Contention 2, the Board

finds that Licensee has conducted satisfactory reviews of the control

room from a human factors standpoint and is implementing adequate

improvements. Further, the Staff, based on its own human factors review,

concluded that, with the corrections required prior to restart or to

escalation beyond five percent power, the potential for operator error

leading to serious consequences as a result of human factors

considerations in the control roce is sufficiently low to permit restart

and full power operation. Staff Ex. 15, at 12; see also Tr. 21,431-33

(Baxter). Finally, we find that Licensee has considered the

- _ _ _ - _ - _ _ - _ _ _
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environmental items specified by Mrs. Aamodt (see Licensee Ex. 23, at
,

section III) and plans to implement them, some of them prior to restart.

See Licensee Ex. 33, at 3.

247. The environmental factor receiving the greatest emphasis from

Mrs. Aamodt was extraneous noise interruption. She questioned

extensively on effects of phone-ringing during a crisis situation and on

whether absence of phones in the B&W simulator and during testing

diminished effectiveness of simulator training. See generally

Tr. 12,509-65. Mr. Kelly did not consider reliability of testing to be

affected by absence of phones ringing. Tr. 12,549. Dr. Gardner

testified that decision analysis training teaches operators how to

approach problems systematically and confidently and indicated that this

training would thus minimize the effects of external distractions. Tr.

12,549,12,553-54 (Gardner). Dr. Long testified on post-TMI-2

modifications to the control room environment to relieve the

communications burden addressed by Mrs. Aamodt. These include

establishment of the Technical Support Center; assignment on the

emergency team of persons whose sole responsibility is communication;

clear identification of telephones, their location, and parties

authorized to use them; and removal of as many telephones as possible

from the control room to the shift supervisor's office or other areas.

Tr. 12,737 (Long). The Board agrees that sufficient measures have been

taken to reduce phone noise distractions.

|
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248. Mrs. Aamodt further questioned Licensee's witnesses as to the

effects of stress and whether stress was adequately considered in

simulator training and testing. See generally Tr. 12,422-51, 12,509-33,

12,566-76. Dr. Christensen testified that the simulator did present a

reasonably stressful situation (Tr. 12,428 (Christensen).

Dr. Christensen and two other witnesses indicated that the ability of

operators to deal with stress was enhanced by the OARP program and

simulator training. Tr. 12,449 (Christensen); Tr. 12,566-67 (Gardner,

et al.); Gardner, et al., ff. Tr.12,409, at 7, 8; Christensen, et al.,

ff. Tr. 12,409, at 11. He listed actions Licensee is taking to reduce

stress. Christensen, ff. Tr. 12,409, at 9-12.

249. Staff witness Mr. Boger testified that while operator

candidates' performance under stress is not evaluated directly, it is

observed during the testing and licensing process. Boger, ff.

Tr.12,770, at 6. ' He added that the time limits placed on written and

oral examinations constitute to the candidates a stress which must be
21/

overcome for satisfactory completion of the examinations. Id .-

250. Part of the NRC licensing examination is an operating test,

conducted in the control room, for the most part, where the candidate is

subjected to the normal background noise including telephones, different

conversations, and alarms. Because an emergency environment cannot be

simulated in the control room during an examination, the Staff does not

H/ But see Note 18, at 1 204, supra.
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1

evaluate the capability of candidates to solve the problems of

multiple-event failures in a typical emergency situation. Tr. 12,857
'

(Boger). However, in the operating test the candidate operators are

expected to be as adept at the controls as if they had been working with

those controls for several years. Tr. 12,861 (Boger). Walking through

an operating procedure is one aspect of an operating examination. In

order to determine a candidate's ability to use the procedures and

familiarity with the procedures, the Staff would ask the candidate to

start a feedwater pump, for example, which would require that he get out

the procedure, go through the precautions, limitations, and operating4

conditions. With respect to emergency conditions, the Staff believes its;

.

) oral examinatio'n is comprehensive enough to gauge an SRO candidate's
1

ability to make decisions concerning protective action recommendations

which are to be given to off-site agencies. Tr. 12,870 (Boger).

Further, the Licensee has committed to having all of its operators-who s

! have not previously held NRC licenses take an NRC-administered

examination at the B&W simulator prior to restart. Licensee Ex. 56, at

! paragraph 2.a.
!

|
t

251. Mr. Boger concurred with Licensee witnesses that previous

operating experience, simulator exercises, and training on anticipated

critical situations help to overcome the stress potentially associated |

with abnormal situations. Boger, ff. Tr. 12,770, at 6.

252. The second part of the Aamodt contention is that Licensee's

operator training is insufficient _because Licensee does not have an exact

_

_ _ _ _ _ _ _ __
-
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replica simulator and trains for insufficient hours on B&W's simulator in

Lynchburg. Aamodt, ff. Tr. 12,931, at 4-5. Mrs. Aamodt maintained that

an exact replica simulator was sufficiently important-that even though
t

| the Licensee has committed to an exact replica simulator and the
!

lead-time is from three to four years for delivery and installation alone

(Tr. 12,145 (Long)), she would not have TMI-l reopen until the simulator,

is available. Tr. 13,121 (Aamodt).

253. Licensee's licensed operators are sent to B&W's Nuclear

Training Center in Lynchburg, Virginia for simulator training. Long,

j et al., ff. Tr. 12,140, at 29. The Center includes a control room
!

simulator for a plant which is similar to, but not a replica of, the

TMI-l plant or control room. Licensee Ex. 27, at 104. Dr. Christensen

observed use of the B&W simulator by TMI-l operators and determined that

! functionally the similarities between the B&W simulator and the control

room were very great and the training was quite valuable. Tr. 12,575-76t

| (Christensen). The limitations he noted were with transfer of reflexive
|

| responses, since the B&W simulator uses some devices which are operated

differently in the TMI-l control room, such as push buttons rather than

!

J-handles or pistol grip handles. Id. Licensee indicated that the B&W!

simulator simulates well the nuclear steam supply system and accidents

and training needed to mitigate accidents involving this system.

Tr. 12,250 (Ross). It very closely replicates the model of the TMI-1

plant in terms of plant system behavior. Tr. 12,251 (Long). Licensee

operators at TMI-l receive on-the-job training in the actual TMI-l
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control room to familiarize themselves with the actual equipment which

they will operate when licensed. Tr. 12,228-30 (Newton, Ross).

254. Licensee's operators receive training on the B&W simulator

during initial licensed operator candidate training, during annual

requalification training, and for specific training periods such as

following the TMI-2 accident. Initial licensed operator candidates in

1980 participated at B&W's simulator in eight weeks of training. Long,

et al., ff. Tr.12,140, at 30. Annually, Licensee's operators receive

one week of simulator training during which they train as a shift.

Tr.12,156 (Long). Following the TMI-2 accident, all of the licensed

TMI-l operators attended two different training sessions at the B&W

training center, focusing on loss-of-feCJ incidents in the first, and

integrating multi-failure scenarios in the 32-hour second visit. Long,

et al., ff. Tr.12,140, at 29-30.

255. Mrs. Aamodt's view of the necessity of an exact replica

simulator for TMI-l rests (1) on a report (Licensee Ex. 27) done by the

group which independently reviewed Licensee's 0ARP and recommended, inter

alia, that Licensee consider _ a simulator for TMI-1, and (2) on the fact

that other units have their own simulators. Aamodt, ff. Tr. 12,931, at

4-5 and Attachment 1. The reviewers of Licensee's 0ARP, upon which Mrs.

Aamodt relies, recommended a replica simulator, but "for the long-term"

rather than as a condition of restart. Licensee Ex. 27, at 144.

Licensee expects to have a simulator by 1985. Tr. 12,145 (Long).
!
'

Meanwhile, Licensee has increased its attention to B&W's simulator
|
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_ program by assisting the B&W staff in relating the simulator performance

to actual TMI-l plant experience. Licensee also has underway part-task

simulator programs which will be used pending availability of the replica

simulator. Long, et al., ff. Tr.12,140, at 30; Tr.12,258-63 (Long);

Christensen, ff. Tr. 12,409, at 7. Although Mrs. Aamodt was informed of

these interim measures, she nevertheless maintains that a replica

simulator be available at TMI-l prior to startup because other plants

have them. Aamodt, ff. Tr. 12,931, at 4-5; Tr. 13,120-24 (Aamodt).

256. The Aamodt quarrel with the adequacy of the number of hours

Licensee's operators spend at the simulator also is founded on a

misunderstanding of the report of the independent review of Licensee's

0ARP. Licensee Ex. 27, at 99. In the OARP report, Dr. Johnson of TVA is

cited as reporting that each TVA operator spends two weeks on their

simulator each year, and he estimates a need for 1000-1500 hours of

simulator time annually for every six nuclear units. Other experts, the .

report states, feel that a two-unit plant needs 2000 hours of simulator

time per year. _Id . Licensee's witness, Dr. Christensen, author of this

portion of the report relied on by Mrs. Aamodt, explained that

Dr. Johnson's recommendation was for about a week's simulator training

per year- Tr. 12,742 (Christensen). Dr. Long, Licensee's head of

training, stated that Licensee's simulator training is comparable to the

TVA training recommendation. Tr. 12,154-56 (Long) . Moreover, Mr. Kelly,

Licensee's witness who has been involved in licensed operator training

for some twenty years (Kelly, ff. Tr.12,409, Appendix A) testified that

__ _.
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one week of annual simulator training is the present industry-wide |

standard and that the standard is adequate. Tr. 13,743 (Kelly). '

|

|
|

257. The Board finds that Licensee's present simulator training is

adequate. We disagree with Mrs. Aamodt that Licensee's simulator

training program is highly deficient and that Licensee must utilize a

replica simulator prior to restart. While training on a replica

simulator is a valuable experience, we are satisfied that training on the

B&W simulator is also valuable, when accompanied with other aspects of

Licensee's overall training program such as on-the-job training, -

extensive training in relevant subject areas, decision analysis training, l

and training as a shift team. See Tr. 12,512, 12,741-42 (Christensen).

While the control room of the B&W simulator is much smaller and more

limited in scope than the TMI-l control room, Mr. Michael Ross, TMI-l's,

Manager of Plant Operations, stated:

But to compare its effectiveness in training, I think it
simulates well anything that we would see on the nuclear steam
supply system, and it simulates well all accidents and training
that we need to mitigate those accidents. I think it is
acceptable the way it is,

i Tr.12,250 (Ross).
)

258. In any event, as we discuss under our section on conditions,

1 551, infra, Licensee has committed to prepare for bids and distribute

prior to April 1,1982, specifications for a TMI-l exact replica

simulator anticipated to be installed in 1985. In the interim, our

conclusion is further substantiated by Licensee's commitment to (i) haver

|

available for use at TMI-l prior to restart the cathode ray tube
e

e

$ - = - - -
- - - -

- - - - - _ . - - - _ _ _ - - - - . _ _ _ . - - -
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part-task simulator which displays temperature and pressure as described
'

i

by Dr. Long at Tr. 12,258-63; and (ii) contract, prior to restart, for a

basic principles trainer for TMI-l anticipated to be installed in 1982

and, following its availability, to provide for each operator as a part

of annual requalification training at least one week of training per year

on this '.rainer in addition to the week each year at B&W's simulator, at

least until Licensee's exact replica simulator is available. Licensee

Ex. 56, at 3.

259. The third aspect of Aamodt Contention 2 is that Licensee's

training and testing methods, including the reviews of Licensee's program

by independent consultants, are inadequate. See , e.g. , A amod t , f f.

Tr. 12,931, at 1-2. The Aamodt view is that expressly set out in the

contention itself, i.e., that Licensee's personnel performance should be

certified by an independent engineering firm, including 100% test

performance with provision for retraining and retest and discharge of

poor performers. Id., at 1. This concern is directed at licensed

operators and embraces, in Mrs. Aamodt's opinion, Licensee's training

curriculum, instructors and physical facilities, as well as the adequacy

of testing methods and the sufficiency of reviews of Licensee's training
i

,

efforts by independent reviewers. Id., at 1-2, 5-6, 9.

I
I

260. The details of Licensee's overall training program were

described in the preceding section on Training. In brief, to place in

perspective the Aamodt concerns, following the accident at TMI-2 and the

focus on TMI operators, Licensee committed to have all its TMI-1

.
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operators undergo intensive retraining and sit for NRC-administered

operator examinations (a unique situation since ordinarily operators,

receive on any one facility only one NRC-administered examination in a

lifetime, thereafter being subject to NRC-audited, but utility-

administered, requalification examinations). Kelly, ff. Tr. 12,409,

at 3-4. Licensee developed and administered to its entire complement of

TMI-l licensed operators during the period August 1979 to March 1980 an

intensive training curriculum, embodying previously taught subjects as

well as "TMI-lessons learned". Long, et al., ff Tr. 12,140, at 38 39.

This intensive, one-time program, the 0ARP, was reviewed by independent

groups including the 0ARP Review Committee, of which Dr. Gardner and |

Dr. Christenseri were members. Id., at 41-42. See generally Licensee Ex.

27. Following the 0ARP and in anticipation of NRC license examinations

then scheduled for April 1,1980, Licensee required 0ARP participants to

sit for mock NRC examinations administered by an independent consulting

firm, PQS. Long, et al., ff. Tr. 12,140, at 40. See generally Kelly,

ff. Tr. 12,409, at 6-7. At the same time, PQS administered special
'" Category T" examinations on lessons learned from the TMI accident,

required by NRC to be passed by all licensed operators (not only at TMI, l

but at all B&W plants). M., at 9; Tr. 20,705 (Crocker). When the

! schedule for restart of TMI-l slipped, however, NRC deferred examinations

. for the operators and the PQS examinations were viewed as the annual

requalification examinations; under the then-existing NRC grading

criteria, no one failed the examination. Tr. 20,610-11 (Newton). All

operators and trainees thereafter participated in Licensee

requalification training programs, including annual simulator training

- _ _ _ - - - _ _ _ - _ _ _ _ . . _ _ .
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|

and another round of mock NRC examinations, this time by Associated

Technical Training Services, preparatory to sitting for the NRC written

examinations given finally in April 1981. Tr. 20,581-82, 20,584-85

(Newton). NRC, as is their customary practice, does not anticipate

giving the oral portion of the examination to the TMI-l operators until

about 30 days prior to restart of the unit. Boger (Aamodt Contention 2),

ff. Tr. 12,770, at 2; Tr. 12,785-86 (Boger).

I
l

261. Turaing to the specific Aamodt concerns, the Aamodts, as

evidenced by Mrs. Aamodt's testimony, generally fault the training

program at TMI on two grounds, first, for not measuring up to college

level standards in faculty, facilities or curriculum and second, for not

adequately preparing trainees for the actual conditions they will face as
i

operators in the control room. As to the first, Mrs. Aamodt testified

( based on input from her husband, an engineer, that an adequate
I

thermodynamics course for the TMI-1 operators could only be taught by a

| Ph.D. (Tr. 12,988-13,001 (Aamodt)), and applying her own limited
|
| experience in education at the college level, she inferred from the 0ARP

Review Committee's report that there were major faults with the

facilities, faculty and curriculum utilized during the OARP. Aamodt, ff.

Tr. 12,931, at 5. Second, Mrs. Aamodt concentrated, for example, on the
;

lack of phones ringing during the training courses or the lack of

communications demands as indicative of the failure of training to

portray actual conditions with which operators would have to cope during

an emergency. See, e_.3., Tr.12,509-10,12,522,12,544-48 (Christensen,

Kelly).
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262. The Board is under no illusions that Licensee's training

program is a college curriculum, nor do we believe that it should be. It

is a vocational training program designed to equip its participants with |

knowledge sufficient for them to understand and safely operate TMI-1.

See Long, et al., ff. Tr. 12,140, at 3; Tr. 12,225-26 (Long). The

current management of the training department includes experienced

educational professionals. See, eg ., Long, et al., ff. Tr. 12,140,

at 7-9, 13-15. The faculty has been upgraded both in quantity (from

7 to 45) and in quality, including the requirement that each instructor

attend a one-week instructor development program. Id., at 3, 10-11, 54,

57; Tr. 12,213 (Newton). The facilities which were criticized by the

0ARP Review Committee and faulted by Mrs. Aamodt have been greatly
~

improved since the 0ARP was conducted and the facilities reviewed in

1979. See, eg ., Tr. 12,321-22 (Long). A million dollar building which

will serve as a training facility is under construction adjacent to TMI.

Long, et al., ff. Tr. 12,140, at 12.

263. Mrs. Aamodt did not visit the training facilities; she never

met nor interviewed any of the instructors; and she has never viewed or

otherwise studied the course curricula or lesson plans. Tr. 12,975-76

(Aamodt). She relies almost totally on the OARP Review Committee report. |

Tr.13,001-04 ( Aamodt), Under these circumstances, the Board relies on
i

|
the views of those on whom Mrs. Aamodt herself relies, namely the OARP

Review Committee members, two of whom appeared and testified that the

training program was adequate. Tr. 12,744 (Gardner and Christensen);

Licensee Ex. 27, at 141. We also take note of the additional training

_ _ _ _ _ _ _ - .
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which Licensee's operators have received since that 0ARP review was

conducted in 1979. See generally Long, et al., ff. Tr.12,140; Tr.

20,584-85 (Newton). Finally, with respect to the adequacy of Licensee's

training to prepare operators for their actual surroundings, the Board

notes the significant ingredient of on-the-job training which trainees
,

receive, that many of TMI-l operators are veterans of actual plant

operations, and that the simulator training by Licensee's operators has

included real stimuli, including telephone communication demands being

placed on the operators. See, e.3L., Tr. 12,226 (Newton); Tr. 12,741-42

(Christensen); Tr. 12,250-55 (Long, Ross).

264. With respect to the narrow scope of Aamodt Contention 2,

dealing with the recommended demonstration of the upgrading of the

performance of Licensee technicians and management as certified by an

independent engineering firm, with 100% test performance of job

description with provision for retraining and retest, the Board finds

that a major portion of the contention is satisfied. Specifically, the

Board finds that the OARP does adequately serve as an independent

training and testing function, and that it satisfies the requirement of

Commission Order item 1(e) regarding the retraining of all R0s and SR0s,
!

| including training in TMI-2 accident matters. The Board also finds that
!

L the 0ARP and Licensee testing satisfies _that aspect of the Order item

which requires training at the B&W simulator and reexamination of

operators. However, the Board notes that the Order item calls for the

NRC to administer examinations in accordance with 10 CFR 55.20-23, and

that 10 CFR 55.11(b) similarly requires that the NRC prescribe the test-

_ _ _ _
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which must be successfully completed prior tb licensing of operators. In
'

this regard, the Board agrees with Mr. Boger that it must be the Staff,

rather than an independent engineering firm as Mrs. Aamodt contends,

which must determine the competency of' licensed operator candidates. As
'

!to Mrs. Aamodt's remaining recommendation, the Board agrees with'

; .

' Mr. Boger's reasoning that a perfect score on the NRC examination

regarding an operator's job description is not necessary for the
!

following reasons: (1) the new Staff criteria provide reasonable;

j -

assurance that an applicant who can achieve an examination score of

at .least 80% overall with no category less than 70% and whc can

i successfully pass the operating test can perform licensed duties safely
22/

'

and competently;- (2) the licensed operator is not alone on ~the

facility as the Staff requires multiple licensed operators on each shift;

hence, plant safety is not dependent solely on the knowledge and

understanding of one individual; and (3) the operating test varies from
; one individual to another so that the Staff can assess the overall

j effectiveness and scope of the training program. While each operating
I test must cover a minimum number of plant systems, operating procedures
,~

and transients, the specific topics will not be the same for each
!
'

applicant. If the examination results indicate that there is a subject

or system which has not been adequately covered in the training program,;

.the Staff will inform facility management to provide additional training

in the weak area. Boger, ff. Tr. 12,770, at 4, 5. Additionally, the

Board finds that adequate provisions exist for the retraining of.

2_2/ But see Note 18, at 1204, supra.2

. __ _ _ _ . . _ _ . _ _. ,
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operators and for requalification examinations, as well as for retesting

of individuals wh'o do not initially pass the NRC examinations. Id., at
i

1'

6, 7.

-

265. The fourth aspect of the Aamodt contention concerns whether.

; the licensed operators will be prepared to withstand the stresses

associated with "a really tough critical situation". Aamodt, ff.
,

Tr. 12,931, at 6. Aspects of operator stress as perceived by Mrs. Aamodt

stem from human factors considerations, simulator training inadequacies
~

and general training curriculum inadequacies. Aamodt, ff. Tr. 12,931.-

:

Licensee and the Staff presented several witnesses who specifically'

addressed the potential for stress in licensed operators under accident
:

conditions. Licensee's witness, Dr. Gardner, observed that although no
.

: psychological test exists nor is there any psychologist who can certify

I that any specific individual will behave in a stable fashion in all
i

stressful conditions, initial screening of applicants, simulator
i

i training, providing checks and backup elements among the personnel in the :

control room, and access for control room personnel to outside
'

knowledgeable personnel are all steps that minimize that potential. 1

i
Gardner, ff. Tr.-12,409, at 7-8. Dr. Christensen reviewed factors which-

,

minimize or alleviate stress operators would experience during

emergencies. Christensen, ff. Tr. 12,409, at 9-11. First, adequate
|-

training plays a role, and in his view, Licensee's program provided the

_

necessary training. I_d., at 9. Second, exposure'to a wide variety of

possible emergency situations engenders confidence and in his view the

I_d.,~at 9-10.dsimulator training was designed to accomplish this.

,

. _ . _ __ _, _ _ _ _ - . . . . ._. _. _ _ - . __ , ,..
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Third, to respond- adequately under stressful conditions, operators should

have readouts that allow them to track automatic system actions and the

.TMI-l control room has such information displays. M., at 10. Fourth,

stress can be evidenced in the members of a team who are unaccustomed to !

working together and Licensee endeavors to maintain the same operators as

members of each-shift team. Id., at 10-11. Fifth, environmental

stressors, such as noise and lighting, can play a role, but Licensee,'

i

working with him and with other consultants, is addressing environmental

factors.. M., at 11. Finally, he observed that Licensee's decision

analysis course for operators provides them with a model for dealing with
,

'stress-inducing events and that such preparation is an important element
:

in avoiding stress. M.,at11. NRC's operator licensing witness, Mr.

j Boger, as we noted above made similar observations, stating that

operator candidates cope a'th stress which must be overcome to

! successfully complete NRC examinations and that previous operating
:

experience, simulator exercises, and training on anticipated critical

situations all help overcome the stress which may be associated with

abnormal situations. Boger ( Aamodt Contention 2), ff. Tr.12,770, at 6.
!

i 266. The Board accepts Mrs. Aamodt's belief that operators at TMI-1
' (as at any plant) will experience some stress when faced with

,

'

emergencies. Moreover, we agree with Dr. Gardner that a_ priori -

,

certification that a specific individual will behave stably under

| virtually any stressful situation is not possible.- Stress and its

j potential impact on operators has not been ignored by Licensee, but

; rather has been consciously factored into its program for preparation of

;

- ---- - ._ . - - - . - - - - - - _ . - - - - - - . - - - , , , . - . - - , . --,
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operators. We regard as sufficient the measures Licensee is taking to

alleviate or minimize the potential for stress in operators under

critical situations.

267. The fifth element in Aamodt Contention 2 is operator attitude.

Mrs. Aamodt's testimony ( Aamodt, ff. Tr.12,931, at 8-9), rather than a

specific complaint, was in the nature of a recommendation that Licensee

should maintain an awareness of operator attitude, foster morale and

ensure an appreciation of the significance of the actions of the

operators. This does not appear to the Board to be a problem. Testimony

was presented that Licensee personnel appreciate the importance of their

functions. Dr. Christensen testified that there appears to be a general

attitude of enthusiasm and dedication to the task at hand, and, if

maintained, should do much to assure that TMI-1 will be operated in a
'

safe, efficient manner. Christensen, ff. Tr.12,409, at 12-13. Mr.

Wegner, whose consulting firm, BETA, for more than a year independently

reviewed and assessed the management capability and technical resources

of GPU as related to the TMI-l restart, spoke favorably of the morale of

TMI-1 personnel and knowledgeable, interested and actively involved

management. Wegner, ff. Tr.13,284, at 1, 6,18 and 27. While BETA did

not address in its review the actual status of qualification of licensed
'

operators (Id., at 12), Mr. Wegner's views on employee attitudes are
_

instructive. Finally, Dr. Long testified that responsible attitude

training is a part of the General Employee Training (GET); that it has

been the focus of management directives which are discussed by

supervisors with individual teams; that it is discussed with employees in
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employee meetings; that responsible attitude, as well as a concern and a

knowledge of the responsibilities for not only their own radiation

protection, but as well the protection of fellow workers and the general

public, is part of the training and briefings by supervisors as part of

the Licensee's integrated effort of presenting to its employees their
|
|

responsibilities to the company, to each other and to the public; that it I

is not possible at this point for anybody associated with TMI to not
|

understand the consequences and potential consequences of a serious

accident; that it is a fundamental element of Licensee's training program

that its personnel understand the possible consequences of a nuclear

accident both in terms of risk to Licensee and risk to the public; and

that operators specifically are trained thoroughly in the det' ails of

plant operation and the consequences of an accident. Tr. 12,303-04,

12,308-12(Long).

|

268. The final element in the Aamodt contention concerns adequacy

of NRC's licensed operator tests. NRC's principal witness on licensed

operator testing was Mr. Boger, who described NRC's testing techniques
'

(See Boger ( Aamodt Contention 2), ff. Tr.12,770) and explained that NRC

license examinations since the TMI-2 accident have been revised in

accordance with the NRC Action Plan, NUREG-0660, item I.A.3. M.,at3.

The scope of the examinations has been increased to include a new

category dealing with thermodynamics, heat transfer, and fluid flow. M.

Additionally, time limits now exist in the examination, oral examinations

for SR0s have been instituted, and the grading criteria have been

increased. Id.
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269. Mrs. Aamodt questioned Mr. Boger's qualifications for

constructing and executing NRC licensing examinations. Mr. Boger, of the

Operator Licensing Branch of NRR, has a bachelor of science degree and

master's degree in nuclear engineering (Boger, ff. Tr.12,770, attached
'professional qualifications) and has over five years of nuclear reactor

work experience in addition to his three years of experience with the

Staff. In the Board's opinion, Mr. Boger's education and experience

sufficiently qualify him to construct nuclear plant operator license

examinations. His branch of NRR has hired two human factors

psychologists to review operator examinations, as well as the Staff's
.

teaching and learning processes. Tr.12,786 ( Boger).

270. In regard to the reliability, validity, and the predictive

value of the tests, Mr. Boger testified that, although no systematic

method has been used to determine predictive values, the examiners

attempt to insure validity by basing the tests of their experience in

nuclear power plant operation and their knowledge of what an operator has

to know to perform his job. Tr.12,797-98 (Boger) . Further the tests

are constructed in such a manner that examiners anticipate that the same

individual would receive equivalent scores on different examinations.

Tr.12,851 (Boger) .

271. Mrs. Aamodt also asserted that the current post-TMI;

Gxamination is essentially the same as the pre-TMI-2 accident

examination. However, Mr. Boger in fact testified that of necessity

much of the material covered would be that previously covered and that

..
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the new examination would include questions on loss of coolant accidents

and the TMI-2 accident. Tr. 12,809-10 (Boger). Further, the NRC

examinations have been modified since the TMI-2 accident to incorporate

subject matter contained in the NRC Action Plan, NUREG-0660, item I.A.3,
-

e

as delineated in Staff's letter to Licensee, dated March 28, 1980. In i

addition, the examinations must conform with 10 CFR 55.20-55.23. Boger,

ff. Tr.12,770, at 2; Tr.12,810 (Boger) . Questions on the anticipated

transients operator guidelines ( ATOG) were not included in the licensing

examination because final completion of procedures is scheduled for July

1981 and full implementation may not occur until September 1981.

Broughton, ff. Tr.10,991, at 5; Tr.10,955 (Broughton). Licensee has
,

!

committed to conducting training of all its operators in the AT0G !

procedures before AT0G is implemented at TMI-1. Licensee Ex. 56, at

paragraph 5.a.

272. We reject the Aamodt attack on the adequacy of NRC's license

examinations. In so doing, we take into account not only Mr. Boger's

testimony but also the opinions of experts such as Dr. Gardner (who

reviewed with favor Mr. Kelly's examinations which were fashioned after
1

NRC examinations), who unanimously agreed that successful completion of
l

such examinations coupled with training sufficient to allow success on

those examinations was indicative of a capable licensed operator. See

Licensee Ex. 27; Gardner, ff. Tr.12,409, at 14; Christensen, ff.
23/

Tr.12,409, at 11-13; Kelly, ff. Tr.12,409, at 10.'

2_3/ But see, as to 11 268-272, Note 18, at 1 204, supra.
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273. Mrs. Aamodt questioned the eligibility of certain candidates

-to sit for the April 1981 examination since they had not passed the
!

special " Category T" or audit examination. Aamodt PF 11 1-22. She bases

her contention that they were not eligible on the Staff's statement in,

NUREG-0680 (Staff Ex. 1) that " operators who satisfactorily complete the'

0ARP and audit exams will be eligible to sit for an NRC administered

examination for an Operator or Senior Operator license" (Staff Ex.1, at
i Cl-16), which seems clear enough. Staff witness, however, said this

statement merely reflected an understanding of the timing of the NRC

j examination as it was scheduled at the time the document was written.

Tr. 20,689 (Crocker). At the time NUREG-0680 was published, the NRC;

4

licensing examinations were scheduled for April 1980 and the Staff

| intended that all the Licensee's personnel who had completed the special

training programs could sit for the NRC examination. When the date of
1

| the NRC examination was put off, the special training program evolved
,

into a requalification program. All of the licensed operators and the'

personnel to be licensed will have this'special training but not

| necessarily before the NRC examinations. Tr. 20,689-90, 20,694

. ( Crocker) . The Staff does not consider the special training a
I prerequisite to sit for the NRC test, but a prerequisite for obtaining an
i

.NRC license. Tr. 20,689-90 (Crocker); Tr. 20,595-97. ( Newton) .
|

| 274. The Board must conclude from the testimony of the Staff that

neither the Staff nor-the Comission had set any eligibility requirements

which had to be completed before a candidate sat for the NRC licensing

examination. However, the Board notes that Mrs. Aamodt had reason to

_ _ _ . - _ - _ . _ _ _ _. __ _ _ _ _ _. ._
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question the Staff in this matter, based on Staff Ex.1. Staff counsel

Swanson conceded that the timing of the Category T examination was

ambiguous and that he did not know why the statement in the SER was

originally drafted in the manner in which it was. Tr. 20,596.

275. In her discussion of Licensee's certification of operators to

sit for the NRC license examinations ( Aamodt PF 11 23-25) Mrs. Aamodt's

conclusion at Aamodt PF 125 is that "the certification of competency by

the highest level of management [has] not been based on the audits. The

basis of certification needs to [be] established." However,

certification by the Vice President of TMI-l is not based only on the

special tests, but also on express reconrnendations he receives from the

Supervisor of Operator Training (Tr. 12,234-35 (Newton)), the Operations

and Maintenance Director (Tr. 12,235,12,1787 (Newton)), the Manager of

Plant Operations (M.), and on the training records of the candidate

operators. M. In the Staff's view, the certification requirement "is

; just one tool ... to get [ upper management] more involved in the

operation of the plant and knowing the people that they have assigned to

do specific jobs in the plant." Tr.12,065-6'6 ( Allenspach) . The Staff

expressed confidence in Mr. Hukill's ability to fully meet this

respon sibility. Tr. 12,066-67 (Haverkamp). We conclude that Licensee's+

certification of operators to take the NRC license examination is !
li

performed in accordance with Staff requirements. |
l

I

|

- .. . .. .- _ _ --.
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; Conclusion

276. On the basis of the extensive record developed on training,

the Board finds that Licensee has in place at TMI-1 a comprehensive and

acceptable training program. Since the accident, Licensee has

substantially augmented its training department and headed it with

professional educators who have backgrounds in nuclear training.

Licensee's programs have been reviewed by NRC and by highly qualified

independent consultants. The TMI-l licensed operators have been trained,

retrained, audited and reaudited by Licensee's training personnel and

independent consultants. The operators have been exposed to training in

the areas they should master before operating the plant. Nevertheless,
'

prior to obtaining NRC licenses to operate the plant, these individuals

/ all must pass NRC-administered examinations, both oral and written, with

NRC's present grading criteria (70%/80%) and four individuals must pass

as well the special Category T (TMI-2 lessons learned) examination with a
24/
~

90% grade. The Board generally finds Licensee's training

adequate and specifically finds Licensee has complied with the

Comission's August 9,1979 and March 6,1980 Orders insofar as they

relate to training. Operator training and procedures will also be the

subject of our partial initial decision on plant design issues.

'

|

g/ But see Note 18, at 1 204, supra.'
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D. TMIA Contention 5

25/
277. TMIA Contention 5, as finally revised,~~ states:

It is contended that Licensee has pursued a course of
conduct that is in violation of 10 CFR 50.57,10 CFR 50.40,10 CFR -_,

50.36,10 CFR 50.71 and 10 CFR 50 Appendix B, thereby demonstrating
that Licensee is not " technically ... qualified to" operate TMI
Unit 1 "without endangering the health and safety of the public."
This course of conduct includes:

a. deferring safety-related maintenance and repair beyond the
point established by its own procedures (see, e_.3. A.P. 1407);

b. disregarding the importance of safety-related maintenance
in safely operating a nuclear plant in that it:

1. [ deleted]
'

2. proposed a drastic cut in the maintenance budget;

3. [ deleted]

4. fails to keep accurate and complete maintenance
records related to safety items;

5. has inadequate and understaffed QA/QC programs related to
maintenance;

i 6. extensively
maintenance.,uses overtime in performing safety-related

278. TMIA Contention 5 was not litigated by the parties in the

usual manner, that is, with Licensee first presenting its case on

the subject, followed by the Staff and by any intervenors presenting

direct evidence. Rather, because of "a failure by TMIA to respond

fully to Licensee's interrogatories on the contention" after

25/ Memorandum and Order of Prehearing Conference of August 12-13, 1980~

(August 20, 1980), at 3.
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approximately five months of discovery, motions to compel by

Licensee, responses by TMIA, and Board orders granting Licensee's

motions to compel, the Board directed TMIA to proceed first with its

affirmative case on Contention _5 at the start of the evidentiary
-26/

hearing.' Memorandum and Order of Prehearing Conference of

August 12-13,1980 (August 20, 1980), at 3-4. Upon the

presentation of TMIA's affirmative case, Licensee would be able to

discover the specifics upon which TMIA relied in asserting its

Contention 5, and therefore would have the opportunity to meet

TMIA's affirmative case. _Id., at 4, citing Tr. 2106-28.

279. Beginning on October 15, 1980, TMIA called fifteen

witnesses to testify, thirteen of whom were Licensee employees

subpoenaed by TMIA. An additional Licensee employee testified on

the subject of overtime practices in the Maintenance Department at

the request of the Board. Tr. 4017-19 (Smith).

280. Licensee's responsive case on the subjects included in

TMIA Contention 5 was conducted in February 1981. Two items of

direct testimony by a panel of five witnesses and by an individual

witness, respectively, were introduced into evidence. Shovlin,

et al., ff. Tr.13,533; Manganaro, ff. Tr.13,643. - In addition, a

third item of prefiled testimony entitled, " Licensee's Response to

|

|
! 26/ Licensee's motion to dismiss TMIA's Contention 5 could have

-

been granted because of TMIA's default in responding to
discovery. However, because of its importance the Board
elected to receive evidence on the issue.

_ _ _
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Board Question Concerning Maintenance Practices in the Sample Year,

1978", prepared at the request of the Board (Tr. 3352-58), was

admitted as Licensee Ex. 29, without any cross-examination of

Licensee witnesses by TMIA, the Staff, or the Commonwealth of i

Pennsylvania. Tr.13,659-61 (Blake, Smith).

.

281. The NRC Staff prefiled two items of testimony, both by

witnesses Keimig and Haverkamp, along with a supporting memorandum,

directed at issues raised by TMIA and by the Board on the subject of

previous and present maintenance practices at TMI-1. These

documents also were received into evidence (ff. Tr.16,412) without

any cross-examination of the sponsoring witnesses. Tr. 16,408-09 ;

16,411-12 (Smith, Keimig, Haverkamp) .

Deferral of Safety-Related Maintenance and Repair Beyond
the Point Established by Licensee's Own~ Procedures

I

282. Historically, corrective maintenance has been performed at

TMI-I by use of a work request (now called a job ticket) system.

Tr. 2638 (Shovlin). In order _to initiate a repair on any component or

system associated with the plant, an individual originates a work

request, identifying the malfunction and the cause, if known. Tr. 2639I

(Shovlin). This identification triggers a chain of events within the

Maintenance Department with which the Operations Department is frequently

l intimately-involved, Tr. 2683-88 (Shovlin), whereby the identified repair

;

,
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is planned, scheduled for work, approved for work, and fixed.

Tr. 2639-62 (Shovlin) . Depending on the nature of the work performed --

eg., whether an engineering modification is required, rather than a

repair in kind -- the work request itself will go through hands in

addition to those of individuals in the TMI-l Maintenance Department.

After the repair has been completed, a similar chain of approvals and

signatures is required, the number of which is also dependent on the

nature of work performed, e.g.,whether QC must review the work package

because the repair involved a component included in GP 1008, the Quality

Assurance Systems List. Board Ex.1; Tr. 2646, 2659-62 (Shovlin);

Tr.13,595-97 (Dyckman).

283. It is TMIA's allegation that a sample of work requests
'-

selected by it supports its contention that Licensee improperly, and at

the expense of the public health and safety, deferred safety-related

maintenance.

284. The time frame in which maintenance work is to be accomplished

at TMI-1 is not define' by Licensee's past or present procedures.d

Rather, work requests are categorized by their assigned priority. See

generally, Shovlin, et al ., ff. Tr.13,533, at 12-21, 39-43, 47-49.

Tr. 2673-82, 2701-03, 3061-73 (Shovlin). The manner in which priorities

! are assigned is radically different now with the promulgation of new
!

definitions of priorities for maintenance work, than the system

previously used at TMI-1. As clarified by Mr. Shovlin's additional

testimony, the present priority system was utilized as guidance since he
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proposed it in November 1979 (Licensee Ex. 2), and was officially

approved in March 1980. Although the priority system was being utilized

prior to October 1980, it was not until then that all the new forms

nee'ded under the new procedures were available. Shovlin , et al . , ff.

Tr.13,533, at 40. Contrary to TMIA PF 1 22, this is consistent with

Mr. Dyckman's testimony at Tr. 3891-92. Whether or not there was real

confusion in practice by plant workers, or just. some confusion by the

participants in the hearing when Mr. Shov)in first testified on October

15 and 17,1980, as to when the new priority system was used in practico,

we find it sufficient for our purposes that the system has been in effect

at least since October 1980.

285. The priority designations for maintenance work under the old

system were three simplistic ones of: priority 1 - urgent; priority 2 -

routine; and priority 3 - low priority. Shovlin , et al . , ff. Tr.13,533,

at 51; Tr. 2673-76 (Shovlin). This priority system was clearly
.

unsatisfactory as conceded by Licensee (PF 173) and as recognized by

Mr. Shovlin. See, M., Tr. 3073; Shovlin, et al ., ff.13,533, at 51.

The old priority 1 definition of " urgent" wr. oa broad to screen out

unimportant maintenance. Id_. In addi' r r i. 5e use the priority was

assigned and noted on the work request uy the initiator of the work

request, a large element of subjectivity entered into the designation of

a priority. As Mr. Shovlin explained, a janitor with a leaky valve that
' is spilling water all over his floor considers the valve repair tu be

urgent, and hence a priority 1 job. Id.; Tr. 3071-72; 2676-77 (Shovlin).

Moreover, a large volume of duplicative work requests existed because the

- . _
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system permitted a work request to be initiated by any individual;

however, no administrative method existed to weed out jobs already

identified on a work request, e.g., by a worker on a different shift.

Consequently, Mr. Shovlin had to " purge" the system by discarding work

requests which were no longer valid because the work had been completed

through a different work regaest or the request was duplicated by other

outstanding work requests. Tr. 2679-80, 2698-701 (Shovlin); Shovlin,

et al'. , ff. Tr.13,533, at 30-31.

286. The old priority system could not be relied upon to highlight

truly important maintenance. Tr. 3101 (Shovlin). Therefore, so-called

"real priority" maintenance work was tracked and scheduled for work

through the use of thrice weekly morning " plan of the day" meetings

attended by Maintenance and Operations personnel, as well as individuals

from other appropriate organizations such as QA. Tr. 2701-03, 3085-86

(Shovlin); Licensee Ex. 29, at 12-14. These "real" priorities were

addressed ad hoc on the basis of the nature of the work, not on the basis

of the priority assigned to the work request by its originator. Licensee

Ex. 29, at 12-24;Tr. 3100 (Shovlin).

287. The priority system, as revised, completely changed the

definitions of priorities, in addition to adding a fourth priority.

Shovlin, et al . , ff. Tr.13,533, at 39-45. The new definitions classify j

maintenance work according to the health and safety of the public and

plant personnel, and the operability of the nuclear plant:

. _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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Priority 1: Can only be classified by superintendents,
department heads or shift supervisors; will cause a plant
shutdown; reduce generation; has a time clock of very short
duration; is an imediate industrial or nuclear safety hazard;
compromises nuclear safety or security, reactor control or |

power conversion cycle control system in so far as to present a
clear threat of initiation of a trip or severe transient; !

imposes or threatens increased personnel radiation exposure; I

constitutes one element of a multievent failure which would
result in initiation of a trip or transient.

Priority 2: Could cause a plant shutdown if operation is
continued too long; redundant component and backup is no longer
available; could cause a plant limitation in the near future;
time clock on the component that will require it to be repaired
in a timely fashion; items that should be repaired when plant
conditions allow.

Priority 3: Routine corrective maintenance that does not
impact plant operation.

Priority 4: Corrective maintenance to clear minor problems
that don't actually affect the operation of any components; all
change modifications and any improvements that are not related
to plant performances.

Licensee Ex. 2. While a priority assignment is recomended by the

initiator of the work request, the priority assigned to a job is

determined by the Manager of Plant Maintenance or his designee. Tr. 3097

(Shovlin); Shovlin, et al., ff. Tr.13,533, at 40-41.

.

288. In addition to the revised priority system, however, the

Maintenance Department continues to make use of weekly work schedules,

the plan of the day meetings, and daily ("1600" hours) scheduling

nieetings, to review with Operations and obtain joint concurrence on the

appropriate schedule of work. Id., at 45-47. In addition, the

maintenance department now uses a computer system with numerous -

printouts, to organize and track all TMI-l corrective maintenance

activities. Amoag other things, Licensee uses computer sumaries as a
|

|
!
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|

| means to identify currently outstanding work by priority. Id., at 36.

I We will discuss Licensee's systems further in the subpart of this section

regarding the accuracy, completeness and auditability of Licensee's

maintenance records.

289. In reviewing the maintenance system described by TMIA's

witnesses, as well as the testimony of Licensee and the Staff, the Board

finds no support in the record for TMIA's specific allegation that

Licensee has under the past or present system departed from a company

standard in failing to perform maintenance in a timely fashion. This is

based on the fact that Licensee had and continues to have no firm

standard defining the time within which work, of whatever importance, was

and is required to be acc'omplished. Rather, as discussed above, through

the use of regular meetings as well as currently utilizing computer

printouts of outstanding job tickets, it has been Licensee's practice to

track what its key Operations and Maintenance personnel perceive to be

important maintenance work.

290. Notwithstanding the fact that the evidence fails to sustain

TMIA's relatively narrow point that Licensee ignored its own procedures

in improperly deferring safety-related maintenance, the Board considers

it important to evaluate on its own whether the alleged examples of
I improperly deferred safety-related maintenance presented by TMIA, either

individually or as a group, indicate a lack of attention on the part of

Licensee to significant maintenance work at TMI-1. Similarly, during the

proceeding, one of the topics on which the Board requested additional
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information was whether, prior to November 1979, Licensee had in place a

reliable method of identifying nuclear safety work requests which

required maintenance. Tr. 3352 (Smith).

291. TMIA Contention 5 is limited to safety-related maintenance. A

great deal of time was spent during the hearing attempting to clarify the

Board's and the parties' understanding of this concept. TMIA and I

l
Licensee agreed that safety-related is not equivalent to and should not

4

be confused with safety-grade, or other terms used in the Industry.

Rather, it was the consensus of the interested parties that the term |

safety-related, as it pertains to TMIA Contention 5, should be

interpreted by what would be a dictionary or ordinary definition of the

term; that is whether or not a particular maintenance item and the

systems involved in the maintenance item have some safety significance.

Tr. 2859-68 (Selkowitz, Blake) .

292. The parties also agreed initially to rely upon the expert

opinion of Mr. Joseph J. Colitz, the Manager of Plant Engineering at

TMI-1 and one of the witnesses r,ubpoenaed by TMIA, as to whether the

particular maintenance activity identified in each work request offered

into evidence by TMIA would be safety-related, in light of the

component (s) and system (s) involved. Tr. 2573-79 (Blake, T. Adler); .

Tr. 2861-67 (Blake, Selkowitz). During the course of Mr. Colitz' direct

and cross-examination, however, it became clear that TMIA disagreed with

Mr. Colitz' conclusions as to whether particular maintenance activities

should be considered nuclear safety-related. Compare Tr. 3487-88



|

- 169 -

| (Selkowitz) with Tr. 2847-50 and 3134-35 (Colitz); compare Tr. 3560-62

(Selkowitz) with Tr. 2948-52 and 3238-43 (Colitz).

!

293. Mr. Colitz, who has worked at the plant in a senior

engineering capacity for approximately nine years and has in the past

b:en licensed as a senior reactor operator at TMI-1, has close
.

familiarity with the TMI-1 facility. Tr. 3115-16 (Jordan); Tr. 2994

(Colitz); Hukill, et al., ff. Tr.11,617, at 40-42. Mr. Colitz testified

that he determines whether a particular maintenance activity is nuclear

safety-related by looking at the particular component or the ' problem

7 associated with it and the consequences of doing that job. If the act'of
doing the repair does not affect the integrity of the reactor coolant

system boundary, if the component or system being taken out of service to

do the repair is not required for safe shutdown of the plant, and if the

inoperable component or system is not required for any accident

conditions or mitigation of any consequences and releases to the public,

Mr. Colitz would maintain that the maintenance job is not safety-related.

Tr. 2994-95 (Colitz). Thus, although maintenance personnel regularly

work on safety-related components or systelns, the job itself --

considering both the nature of the problem and the work required to fix

the problem, eg., 'a packing leak -- may not necessarily be a

safety-related repair. Tr. 2995 (Colitz).

294. TMIA offered no alternative means of determining whether a

! particular maintenance activity was safety-related. Tr. 3030-39

(Selkowitz). Other than relying on priority designations under the old

. _ . . . ._.
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system, which we have found above not to be a reliable indication, no

consideration was given by TMIA to whether the work request activity
,

itself or-the system or component which was the subject of the work

request activity was safety-related. Tr. 3317 (Bonetti).

295. While the Board relied upon the testimony of Mr. Colitz, the

Board also utilized its own expertise in evaluating the testimony, as

well as its non-technical judgment, in light of the comon usage of the

term, safety-related, to which the parties agreed with respect to the

evidence presented on TMIA Contention 5. See 1 291, supra. As applied

to the particular work requests admitted as TMIA exhibits to which we;

refer below, the pertinent question is whether the time lag involved in
,

!
'accomplishing the work after the initiation of the request presents a

situation with a potential for an adverse impact on safety. This is to

be distinguished from the broader question of whether ^

the system worked on may be nuclear safety related. This broader

question was addressed and liberally applied by the Board in the

preliminary context of deciding whether TMIA's proposed work order

exhibits were admissible into evidence.

296. As a result of the initial phase of the hearing in which TMIA

questioned Licensee's witnesses on the alleged delays on selected work
,

requests, the Board and parties were informed of which work requests to

focus upon. Licensee presented responsive testimony which explained in

detail the performance'of the work covered by those work requests

admitted into evidence as TMIA exhibits. Shovl in , g al,. , ff.

____- __ _ _ .-
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Tr.13,533, at 23-34, 52-69, and 75-77. With respect to the issue of

improper deferral of maintenance work, we find that Licensee's responsive

f written testimony satisfies us that there was none of significance, and
|

|
that there is nothing inconsistent with the written responsive testimony

in the examination of Licensee's witnesses at the hearing. Indeed, TMIA

asked no questions on this further testimony with respect to Licensee's

explanation of the particular TMIA exhibit work requests. Tr. 13,534-85,

13,625-26 (Shovlin, Dyckman, et al .) . With the exception of those which

we discuss further in the following paragraphs, we find it sufficient to

rely upon the description of each TMIA exhibit work request in Licensee's

; , written testimony for the conclusion that there was no improper deferral

of maintenance work. The pertinent work request TMIA exhibit numbers are |

listed below, followed by the page numbers at which they are discussed in

Licensee's responsive testimony of Shovlin, et al., ff. Tr.13,533. |

TMIA Ex. No. Testimony, Page No.

11 52-53
12 23-24
13 25

I
15 59-61
16 61-63
17 & 18 63-66
19 53-55
20 75-76 ,

21 55-56
22 56-58
23 26-27
28 66-68,

'

31 /6-77
33-34 68-69
39 58-59
40 27-29
42 & 43 30-34

l
1

.. . - - . - - .
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297. TMIA Ex. 23 is a work request with a designated 1A priority to

reposition the limit switches on four reactor building access doors.
,

These switches are part of the multiple door interlock system to ensure

containment integrity. Shovlin, et a1., ff. Tr.13,533, at 26-27;

Tr. 3617 (Leakway), 2936 (Colitz). TMIA did not question Licensee's

explanation of this matter at the hearing, but cites this as an example

of a two-month delay in ordering parts and a further five and one-half

month delay in receiving the parts. TMIA PF 1 25. We agree with

Licensee's reply finding 1.16 that TMIA ignores the explanation by

, Mr. Dyckman in the written test'imony and in response to the

Comonwealth's questions that although the work was originally scheduled

to be performed during the June 1978 outage in which the NRC inspection

noted the problem, Licensee's engineering department decided instead to
,

change the switches, rather than just reposition them. Tr. 13,600

; . ( Dyc kman) . Therefore, the new design had to be looked at before the

parts could be ordered, and in any event once the decision was made to-

! change the design and therefore schedule the work at the next refueling
,

! outage, it was evident that the delay in obtaining the parts until
i

| February 1979 would not impact the schedule for performance of the work.
I The work was completed in March 1979. Tr.13,000-01 (Dyckman); Shovlin,

e_t, a_l,, , f f. Tr. 13,533, at 26-27. Since the questions were not asked,t

| the record does not disclose whether the repair could only (or best) be

done during an outage, or why the old switches were not relocated during

the June 1978 outage as a temporary measure. TMIA PF 1 25. However, in

an inspection report during the interval between the problem being cited
'

-and corrected, the Staff noted that satisfactory administrative controls

i
;

L,

L i
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'were in place until the repair could be effected. Shovlin, et al., ff.

Tr. 13,533, at 27. In addition, there were installed alarms for

monitoring the position of each interlock door. Id., at 26. The Staff

testified that the work "was done in an acceptable and timely manner for

the nature of the work and minor significance of the problem." Keimig

and Haverkamp (TMIA 5), ff. Tr.16,412, Table B at 10. We agree.

298. TMIA Ex. 33(a)-(m) and Ex. 34(a)-(k) mainly represent record

keeping problems .and will be discussed in the next section. On this

record we cannot find a safety problem actually being caused by the

delays in replacing some of the air handling filters in the ventilation
,

systems in the machine shop (the Ex. 33 work orders) and in the control

building (the Ex. 34 work orders). However, we agree with TMIA (PF 123)

and Licensee (Shovlin, et g., ff. Tr.13,533, at 69) that it is at a

minimum bad practice to delay replacement, particularly of the control

building filters where equipnent which would be sensitive to high

temperatures are located. See also, Tr. 3718 (Jordan) . In the Board's

view, this example shows that while the filters themselves are a simple

item which need not be in the QC scope of equipment, the failure to have

i timely replacement could in the long run have potential effect on

equipment which is related to safety of the plant. We agree with

Licensee's new emphasis of this item in employing monthly inspections of

filters as part of its preventive maintenance program. Shovlin, et al.,

ff. Tr.13,533, at 69.

._ _._. . - _ _ ._ __
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299. TMIA Ex. 40 was admitted for the limited purpose of showing a

record keeping problem. Tr. 3797 (Selkowitz, Smith) . TMIA also now

cites it as an example of improperly deferred maint'enance. The problem

involves a reactor coolant pump seal leak off recorder which alarms in a

conservative direction (on a non-alarm condition) once or twice a year.

The problem has occurred since at least July 1977 and had not been fixed

at time of the testimony -- February 1981. Tr.13,603-04 (Dyckman);

Shovlin, et al ., ff. Tr.13,533, at 27-29. The Staff believes that

Licensee's low priority in performing the work is appropriate for the

problem. Keimig and Haverkamp (TMIA 5), ff. Tr.16,412, Table B at

18-19. We agree that due to its infrequency, this spurious alarm creates
Il

no significant problem and that the priority on fixing it need not be

high. However, we add the comment that a delay of almost four years

seems long in view of the fact that it should be fixed eventually.

300. We find no evidence that Licensee has improperly deferred
:

j safety-related maintenance and repair either beyond a point established
i
' by its own procedures or so as to endanger the health and safety of the

; public.

Failure to Keep Accurate and Complete Maintenance
Records Related to Safety Items

'

i
I

301. In its case-in-chief, TMIA questioned Licensee empicyees on

the record keeping system used by the TMI-l Maintenance Department in the

See, jt.l., the discussion of how workpast and in the present. j

.- .- . -- . _ _ _ _ - .
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request information is put into the computer, a review of differences

[
between the computer summary and the manual Maintenance Log information,

and the genesis of current procedures. Tr. 2662-72 (Shovlin). The

functions of the corrective maintenance component history report (TMIA

Ex. 9) and corrective maintenance master job ticket report (TMIA Ex.10)

were explained. Tr. 3377-437 (Good). There was also testimony on the

purpose of the manual Maintenance Log, an explanation of the Misplaced

Job Ticket Reconciliation Form (TMIA Ex. 42), and a description of

current document control practices. Tr. 3839-88 (Dyckman) . In addition,

TMIA offered into evidence a number of work requests in support of

subsection (b)(4) of TMIA Contention 5, which alleges that Licensee's

record-keeping practices with respect to safety-related maintenance are

inaccurate and incomplete and, as such, contribute to Licensee's

disregard of the importance of safety-related maintenance in safely

operating a nuclear plant. These work requests, as we discuss below,
'

present a variety of record-keeping problems.
i

302. On the basis of the evidence presented to the Board during

TMIA's case-in-chief, the Board was motivated to inquire further into

Licensee's past record keeping system, that is, whether the Licensee had

in place a reliable system of records which would identify nuclear

safety-related work requests and assure that the work was either done or

| made unnecessary for some other reason. Tr. 3352 (Smith). See also Tr.
|

| 3355-58, 3896. By agreement of the parties and with the Board's

concurrence, the year 1978 was chosen as a representative or sample time

.
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period for purposes of addressing this Board inquiry. Tr. 3358-59

(Smith); Tr. 3835-36 (Blake, Selkowitz).
,

303. Licensee and the Staff responded to the Board's request for

information, in addition to responding to TMIA's case-in-chief.

Licensee, in several pieces of testimony, described in detail the

maintenance record keeping system in existence at TMI-1 now, as well as

the system utilized in the past, including discussion of the Maintenance

Department's interface with the QA Department. Shovlin, et al ., ff.

- Tr. 13,533, at 14-23, 29-39, 47-51, 72-75, 77-79; Licensee Ex. 29. The

Staff also responded to TMIA's presentation and the Board's inquiry,

focusing upon the auditability of maintenance work in the sample year

1978, and in the present, as suggested by the Board and agreed upon by

the interested parties. Tr. 13,662-67. Based on information
,

independently obtained by IE during and in response to the Management

Appraisal Inspection 50-289/80-21, described in the management safety

evaluation report, NUREG-0680, Supp.1 Appendix B (Staff Ex. 4), as well

as routine NRC inspections in those areas conducted during 1978, the

Staff concluded that Licensee's prepared testimony was an accurate
i

representation of the Licensee's current and past (1978) maintenance and

QA/QC programs and practices. Keimig and Haverkamp (Sample Year 1978),

ff. Tr.16,412, at 1-3; Keimig and Haverkamp (TMIA 5), ff. Tr.16,412, .

:

at 2-3.

| 304. As we discuss below, TMIA has demonstrated by some of its
:

examples that Licensee in the past has maintained inaccurate and

4

.-.
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incomplete maintenance records. However, we also find that Licensee has

significantly improved its system of keeping maintenance records. . Except

for some reservations which we note, we find that Licensee has properly

responded to correct its poor past system of maintenance records.

305. The prior system permitted paper work problems. For example,

work has to be performed on some items such as river water pump packing

leaks on an almost continuous basis. TMIA 17(a-f) and 18 were

duplicative work requests written for some of this packing adjustment

work. Most of the packing adjustments were not documented on any work
27/
-

requests. Under the new system, Licensee would issue a blanket

work request for this type of job to be closed in a prescribed period of

time. Only one blanket request would be open on the same continuing type

work at a given time, and each performance of the task is reported to

assure complete documentation. Tr.13,616-17,13,626 (Dyckman); Shovlin,

el a_1,., ff. Tr. 13,533, at 63-66.

.

306. In another case, a work request for maintenance performed<

during a shutdown was left open and used during subsequent shutdowns for

the same work performed. TMIA Ex. 28;,Id., at 66-68. For this type of

maintenance, which is recurrent, but not as frequent as that for which

|
'

.

27/ A further record keeping problem with respect to TMIA Ex.17 (a-f)
-

is that there are inconsistencies among these work requests. All
are marked as being work on a QC component. However, some are
further marked that the work has an affect on nuclear safety, while
others are marked "no" to this item (no. 8b on the form). See
Tr.3547-57(Shovlin).

_. _. - _ _. __ _ _ _ _ _
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| blanket work requests are now used, a separate work order for each job

I would now be written. Id. See also Id., at 61-63 regarding problems

with respect to TMIA Ex.16 which are similar to TMIA Ex.17(a-f) and-18,
,

and 28. ---

.

;
;

307. TMIA Ex. 21 is a work request for which the important part of

4 the repair was completed, but a minor part of the work was deferred and

then never completed. Id. , at 55-56. However, the same request remained,

.

j open until it was marked " Cancelled, Purge" in the record cleanup

f performed by Licensee in November 1979. This left it ambiguous on the*

{ face of the request as to what work was done, particularly since other

! work requests (TMIA Ex. 22) were similarly marked' cancelled purge when no
T

work was done. _Id_., at 56-58.

308. TMIA Ex. 33 (a-m) and 34 (a-k) involving ventilation system

filters have already been discussed with respect to the substantive !
i .

;

j significance of the deferral of the work involved. We agree in part with
i

; TMIA PF 1 19 that such accumulation of duplicative work requests and
! ,

: cancellations without noting the ' reasons, create confusion. The Staff
i

| noted that timely reviews by it of these work requests for purposes of
.

i the hearing were therefore impeded. Keimig and Haverkamp (TMIA 5), ff.
i

| Tr. 16,412, at 5. In addition, there are inconsistencies in that on one
i

of these requests the work is incorrectly marked as having an affect on'

;

nuclear safety, and many of the work requests are incorrectly marked as
,

being a QC component. Shovlin, et al., ff. Tr.13,533, at 68-69;
i Tr. 3726-(Little).
I
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309. There are other examples of work requests cancelled with the'

reasons not noted even when they were superseded by other requests (e.g.,

TMIA Ex. 40), and of work requests (or job tickets) lost. Tr. 3866-67

(Dyckman) .

310. TMIA believes that Licensee's new computerized system does not

solve many of the problems of the past. TMIA PF 11 72-78. It appears to

us that the new system will be effective. The automated system, with the

rapid retrieval of information in various formats, and the administrative

| checks to avoid the problems of duplicative requests, multiple work not

being documented as it was performed, and priority designations being

checked at appropriate management levels to assure' the computerized

system accurately reflects the real priority, all represent substantial

improvement. See Shovlin,-et al.,'ff. Tr. 13,533, at 29-39.
*

,

311. The computer system will be fully in effect by the end of

1981. Tr.13,605 (Dyckman) . It will be a cathode ray tube system with

the capability to include real time information on the status of job
f

tickets. Until then, the maintenance log serves as the listing of the

most recent job tickets for the past several days until they are entered

in the present key punch computer system. Tr. 3906-08 (Dyckman).

.

312. It is correct, as TMIA points out in its findings, that the

Licensee has been in transition in moving from the old maintenance system

of records to the new one. This is not surprising, and it appears to us

that Licensee's approach of maintaining the old system for old work
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requests and the new one for new computer job tickets for a period of

transition is a good one. Shovl in, et_ al. , ff. Tr. 13,533, at 29-30.

Licensee is correct (Licensee reply findings of June 15, 1981, 1 32) that )
i

TMIA has ignored Licensee's action-program set up in late 1979 to correct |

the problems, noted by Licensee itself, in implementing the computer

system. Licensee's efforts include monthly update reviews to clear old

work requests from the computer, with references to why an old request

was cancelled similar to the system used for new job tickets. Where

applicable, superseding job ;ickets are provided. M.,at30;See

generally, H. , at 29-34.

313. Licensee has further noted, as TMIA PF 174 points out, that
,

the computer component history report is not reliable with respect to the

correctness of whether the work is on a QC component as defined by

Licensee's listing in GP 1008. Board Ex. 1. At least until the updates

to the computer data base of old work requests noted above are fully

completed, and until enough time goes by for there to be a sufficient

data base in the computer.for a good machinery history for components

(NRC requires that machinery history be maintained for six years),

machinery history cards will continue to be maintained as per Licensee's

old procedures. M., at 38-39; Tr. 2664 (Shovlin). It may be that by

that time the problem with respect to reliability of the QC designation

in the computer component history report will be solved. In any event,

it is important in our view that Licensee is aware of this defect and

therefore will not rely on the computer component history report for the

QC designation.
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314. We can and do find that Licensee's records under the old

system were auditable, albeit at times with difficulty, on the basis of

the uncontradicted and unquestioned testimony of the NRC Staff inspectors

on the sample year 1978. Keimig and Haverkamp (Sample Year 1978), ff.

Tr. 16,412. We further find, however, that TMIA has brought forward

examples of inaccurate and incomplete maintenance records as summarized

in our findings above. Many of the problems noted were conceded by

Licensee, as we also have summarized above. None of the problems

disclosed safety problems in the actual work. However, it was at times a

difficult job for us, and perhaps for the parties including the Licensee

and Staff, to follow the paper path of the Licensee's old system.
.

31,5. We find there is reasonable assurance that- the continuation of

the Licensee's present transition phase and subsequently the fully phased

in use of the new computerized system, along with the management controls

in tracking and scheduling maintenance work, will solve the

record keeping problems noted. However, our finding is to some extent

necessarily predictive. We therefore note the Commission's dependence in

the future on the Staff's routine inspection program. Given the Staff's

ongoing inspections, and in light of the fact that the Licensee is

implementing a radically different system, we expect the Staff

inspections will focus in part on the ability of the Licensee routinely

to keep track of its maintenance records and manage the scheduling and

prioritizing of its maintenance, and on the continuing auditability by
,

Licensee itself and by the Staff of safety-related maintenance records.

We suggest that the first of such inspections be made by the Staff after

_. . _ _
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Licensee has gained experience with the new computer system, perhaps
!

about six months after any restart.

316. . In connection with auditability, and the closel-y-related

subject of QA/QC which we discuss in a separate section below, we note

the following matters for the Licensee and Staff. Although these three

items are not dispositive of our findings in this litigation, upon our

review of the record, they have occurred to the Board as being worthy of

noting:

317. Item 1: As we note below in the QA/QC section in connection

with TMIA Ex.12, the auditability of records would be improved if QC

observation hold points were signed off by QC at each such point, instead

of just the final QC approval being noted after completion of the work.

The acceptance or rejection of this change by Licensee should be

documented and reviewed by the Staff as part of its future inspection of

maintenance and QA/QC records.

,318. Item 2: As we also note in the QA/QC section in connection

with TMIA Ex. 20 and 31, there were long delays in the QC approval being

obtained and noted after completion of the work. At best, this is a poor
,

record keeping practice. The performance of Licensee in this regard

should be reviewed in future Staff Inspections of maintenance and QA/QC

records.
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319. Item 3: As we have noted above at 1293, Mr. Colitz includes

the effect of the act of making a repair in his determination of whether

the work has an effect on nuclear safety. We are concerned that this

ltem ("Does the work have an effect on nuclear safety?") on both the oldW

work requests and the new job ticket, is only addressed if the previous

question - "Is [the] work on a QC component as defined in GP 1008?" --

is answered by checking "Yes" on the form. See, M ., TMIA Ex. 17a and

34, Shovlin, g al., ff. Tr.13,533, at 16, and at Appendix 2-4. The

correctness of the QC determination goes through reasonably prudent

review and audit in our view. Tr.13, 595-97 (Dyckman) . It is also an

acceptable procedure that if a job ticket is checked "Yes" for QC

component, and "No" for nuclear safety effect, that determination of no

nuclear safety effect (and hence no need for an approved written work

procedure) is reviewed by a person as senior as the Operations and

Maintenance Director (in the past, the Unit Superintendent). Licensee

Ex. 29, at 9; Shovlin, et al., ff. Tr.13,533, at 17. Our concern is

whether the potential for the actual work on a non-QC component to have

an effect on nuclear safety (eg., because the work must be done in

proximity to safety-related systems) is properly evaluated by Licensee

before the work is done. Indeed, Licensee's emphasis on the nuclaar

safety effect of the work in describing the job ticket form (Shovlin,

_e_t, al., ff. Tr.13,533, at 16) is not reflected in the structure of thet *

form. See also Tr. 13,617-18 (Dyckman), and Arnold, ff. Tr. 11,434, at

20. To put it in the format of the new job ticket, we do not understand

why item 4 (agreement that approved procedure is not required because

work has no effect on nuclear safety) does not apply regardless of

- _ _ _ _ _ _ _ _ _
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whether the work is on a QC component (item 3a). Licensee should

expressly consider whether or not to make such a change, and the Staff

should furnish its agreement or disagreement and the reasons therefore

t]ith Licensee's decision to the Commission prior to any restart.
-

r

Proposed Cut in the Maintenance Budget

320. In January 1979 an across-the-board operations and maintenance

budget cut of about 6% was proposed by GPU management for the year 1979

after the original 1979 budget had been developed. Tr. 4038-42 (Wise).

TMIA contends that this budget cut proposal was drastic, at least as it

impacted on the TMI-l Maintenance Department, and constituted a disregard

by Licensee's management of the importance of safety-related maintenance

in safely operating a nuclear plant. TMIA Contention 5(b)(2).
,

321. TMIA called two witnesses on this subject, Mr. Donald Wise,

Assistant Comptroller for Met Ed, and Mr. John R. Knoll, Administrator,

Budgets and Reports, Three Mlle Island. Mr. Wise was not sure whether

any of the proposed budget cut items were in fact instituted. He

testified that it was not until March 13 that a final report identifying

the proposed budget cut iter.S was made, TMI-l was refueling at that time,

and the accident on March 28, 1979 mooted the budget reduction program.

Tr. 4057 (Wise). There is no evidence that any actual budget reduction |

had a direct effect upon THI-l or any other GPU operation. TMIA does not

assert any such effect. TMIA PF 11 43-47. The only significance of the

proposed budget cut is that, according to TMIA, it may have demonstrated
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an attitude on the part of GPU management "... of maximization of profits

at the expense of safety." TMI A PF 1 47. The only basis asserted by

TMIA for tnis conclusion is any inference which could be drawn from the

fact that GPU considered budget cuts, and would have imposed them, but
- :-

for the accident.

322. There is other evidence however that GPU approached the budget

cuts with due regard for safety. Mr. Herbein, then Met Ed's Vice

President for Generation, informed the management of Region I, Office of

Inspection and Enforcement (IE) of the proposed budget cuts on February

9,1979, and assured IE that plant safety at TMI would not be affected.

Keimig, Haverkamp (TMIA Contention 5), ff. Tr. 1614, at 6. The IE

personnel regarded Mr. Herbein as being " totally above board in these
t
"

disclosures." Id., at 7. Subsequent review by IE Indicated only some

proposed reduction in preventive maintenance contracts but none for

corrective maintenance. Id,., at 8-10.

323. At TMI-1, as well as within other Met Ed organizational units,

the items proposed to senior management as eligible for the proposed

budget cut list were initiated and proposed within " root departments",

such as the TMI-l Maintenance Department. These proposed items were

reviewed within each organization, reexamined on a production division

level at Met Ed, and finally approved by the President of Met Ed. Tr.

4046,4049-50,4059-62(Wise). At TMI-1, management of Met Ed's

Generation Division (the production division in which the THI-l budget

cas located) undertook a thorough review of the priority list for budget

_ - _ __ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ -
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cuts established by plant personnel. At a series of meetings, these

priorities and impacts were examined in detail. Tr. 4059-60 (Wise); Tr.

4096-98, 4116 (Knoll). This method of identifying potential cuts to the

1979 budget as originally proposed made it possible, at least

theoretically, for a department within a division to avoid any cuts to

its budget if the department could identify no savings greater than the

risks associated with cutting costs. Tr. 4062 (Wise, Smith).

324. The Board concludes that although a budget cut was proposed in

early 1979 which would have affected TMI-l maintenance activities, there

is no evidence to support the contention that this cut was drastic, or

would have been drastic if the TMI-2 accident had not occurred. Nor is

there any reason to believe that the method used by Licensee to identify

priorities for reduction did not satisfactorily identify and exclude

items which could not be eliminated from the 1979 budget without

affecting safe operation of the plant. Nor is there any basis to

conclude that the proposed budget cuts demonstrated an underlying

management philosophy of compromising safety in favor of profits as

alleged by TMIA.
1

I

Inadequate and Understaffed QA/QC Programs
Related to Maintenance

,

325. Closely related to TMIA's allegation concerning maintenance

record keeping practices and to the Board question on that subject is
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TMIA's contention that Licensee has inadequate and understaffed QA/QC

programs related to maintenance. TMIA Contention 5(b)(5).

326. TMIA did not file proposed findings directly on its. Issue of

whether the TMI-1 QA/QC program is inadequate and understaffed.

Considering the very large evidentiary record on GPU Nuclear's new and

expanded Quality Assurance Department and its staff, we infer that TMIA
28/

is now satisfied with the program.~ In any event TMIA is in

default on the major thrust of its Contention 5(b)(5). In view of our

extensive discussion of the Nuclear Assurance Division, the Quality

Assurance Department and the TMI-l on-site quality assurance staffing,

there is no need to elaborate further on this aspect of TMIA's QA/QC

subcontention. 11 107-115, supra.

I
327. TMIA asserts in Proposed Finding 1 24 that TMIA Ex. 12, a work

request for important feedwater components, demonstrates that it took

more than one year for a quality control sign-off and that, although QC

indicated that it " wanted to observe the operation" it did not in fact

indicate by signature that it had done so. Examination of the exhibit

indicates to the Board that the legend "QC HOLD POINTS INDICATED" appears

boldly on the face of the work request. These hold points are indicated |

on the attached procedures by large arrows marking the work to be

observed by QC (g., page 5.(, of the set-up and adjustment procedure).

28/ Perhaps this is not a totally accurate inference from TMIA's
~~~

silence. TMIA, without citation, urges the Board not to believe Mr.
Arnold's testimony that Quality Assurance will now be dealing with
functions important to safety ( Arnold, ff. Tr.11,434, at 20),
because according to TMIA Mr. Arnold is not to be trusted generally
on the subject of " safety-relatedness". TMIA PF 1 68.



188 --

1

328. TMIA's proposed finding suggests that QC simply failed to
i

observe the work or failed to note that the work had been observed.

There is no place on the form for hold-point observations to be noted.

TMIA ignores the evidence, adduced by its own counsel on cross-

exanination, that the normal procedure is for completed hold-point

observations not to be entered upon the work request. Tr. 3484-85

(McGarry,Selkowitz). QC normally signs off at the final completion of

the work. Ijl. In the case of TMIA Ex.12, QC signed off four days af ter

the Shift Foreman certified the work complete. Id. Although we cannot

accept TMIA's proposed finding on TMIA Ex.12 as an indication of a

serious problem on the part of management attitude, we do find that, had

there been an indication on Licensee's work requests that QC hold-points

had been honored, the QC record auditability would be enhanced.
(

329. TMIA proposed finding 124 also points to TNIA Exhibits 20 and

3'l as demonstrating extensive delay in quality assurance sign-offs on
.

maintenance work. The Licensee concedes that the sign-off delays

involved in the two work requests were " notable" (Licensee PF 1 106), but

points to Staff and Licensee testimony that the method of quality

assurance review represented by the exhibits neither violates Licensee's

procedures nor represents any impact on plant safety, citing Licensee Ex.
1

29, at 20; Shovlin, et,al.. ff. Tr. 13,533, at 75-77; Keimig and
*

Haverkamp (TMIA 5, Table B), at 8 and 11; Kelmig and Haverkamp (Sample i

Year 1978), ff. Tr. 16,412, at 11.

,

-+ - -r
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330. TMIA does not dispute nor refute this assertion so we infer

from all of TMIA's findings on QA/QC that TMIA would have us find that

the delayed sign-offs were caused by inadequate staffing as alleged in

the subcontention. We are satisfied that the implicit allegation;has now
been mooted by the enlargement of the QA/QC program.

Extensive Use of Overtime in Performing
Safety-Related Maintenance

,

331. TMIA's final allegation charges that Licensee has disregarded

the importance of safety-related maintenance in safely operating a

nuclear plant in that it extensively uses overtime in performing

safety-related maintenance. TMI Contention 5(b)(6).

332. TMIA does not claim that overtime should not be used, but that

it should be used with discretion and "should never be permitted at a

nuclear power plant where the risk of carelessness due to fatigue is

probable." TMIA PF 1 42. The record in general demonstrated to the

Board, and it can be officially noticed that there is an inherent

conflict with respect to staffing the maintenance and construction

departments of this and, we believe, all nuclear plants. Much of the

maintenance and modification work can be done only during refueling
i outages. To maintain a construction and maintenance staff with the

capacity to perform all its duties during outages without overtime
i
'

necessarily would mean that they would be idle during much of the normal

operating times. It is generally recognized and accepted that

. . ._. -
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extensive overtime is normal during outages. Some balancing is

required.

I
333. Moreover as the Staff points out, it is important to note that I

the quality of work and, in some cases, the imediate safety of plant

operations is enhanced by the use of overtime. This is particularly true

for prompt corrective repairs of safety-related equipment. The

maintenance work may be better if the same person or crew starts and

completes the repair because specific techniques are sometimes learned

during the trouble shooting and disassembly of a component. Also,

overtime may be particularly beneficial where certain specialized

qualifications or talents are limited to only a few individuals, such as

would be the case for certain welding operations or complex calibrations.

Keimig and Haverkamp (TMIA 5), ff. Tr.16,412, at 12.

334. TMIA concedes that normal working hours were adhered to during

normal operations and that very long shifts, g., 34 and 40 hours

straight, were unusual. TMIA PF 1 37.

335. We heard from TMIA's witness, Mr. Norman Reismiller who was

once President and for many years a steward of the TMI International

Brotherhood of Electrical Workers local. Tr. 4165 (Reismiller). He

testified that during outages shifts of 12 hours a day, 7 days a weekI

!

were normal and mandatory, that the company tried at the union's request,

!

a three nine-hour shift but abandoned that approach. Tr. 4166.

Some employees asked to work more than 12 hours, some didn't want so
f

|

- ._ -, --
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|
much overtime. Tr. 4167, 4171. The union wanted a' shift limit of 12

hours. The company instituted a policy of a 16-hour limitation except

for special permission of the superintendent. Tr. 4169. Sometimes this

condition was violated when the superintendent couldn't be reached. Tr.

4173. Mr. Reismiller never had to work longer than 12 hours on a

strenuous job (Tr. 4174), and one time when he complained of illness, he

was excused from overtime but a letter was placed into his file. Tr.

4177. He personally didn't like overtime (Tr. 4174) and he couldn't

handle long working hours (Tr. 4178). He testified that the required

overtime was too much for other employees too, but they would work them

because they wanted the money. Others worked overtime in fear of a

letter in their file. Tr. 4178.

336. We also heard from Mr. McCurdy, a shift maintenance foreman.

He was selected at random by the Board from charts of employees' overtime

hours prepared by TMIA in suppcrt of their position. Tr. 4138. See TMIA
,

Ex. 44. Mr. McCurdy recognized that the hours were long but that the

workers wanted overtime. .Tr. 4140. Normal overtime during the outages

called for a 12-hour shift but sometimes exceptions were necessary. Tr.

4141. He stated that an employee could take sick leave, but if they were

not sick enough to stay home, i.e., just not "up to snuff", other

employees would take up the slack because there was team work. Tr. 4144.

He knows of only one person who consistently complained about overtime.

| Arrangements could be made for relief from overtime if made far

enough in advance. Tr. 4145.
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-337. Mr. Eberle, another hourly employee, testified that overtime

was first offered to those with the least hours, it was offered in

advance, and employees were given an opportunity to let management know

-whether they were going to work overtime or not. He regarded overtime as

purely voluntary. Tr. 3986.

.

338. It appeared to the. Board that the issue of too much overtime

was highly subjective. Mr. Reismiller didn't like it, and apparently

enough employees objected to extremely long overtime hours to bring about

union action. Mr. McCurdy was cbout neutral. Mr. Eberle liked overtime,

or at least the wages from it, and his attitude was positive. He was

probably incorrect in his opinion that it was entirely voluntary, in

light of Mr. Reismiller's testimony about the union action. Tr. 4169,

4171-72; Tr. 4178-79. Licensee required overtime unless absence was

prearranged. Shovlin, el al. , ff. Tr.13,533, at 71.

339. Three witnesses, each with subjective views, are not enough to

give a reliable overview of Licensee's overtime practices before the
1

accident. However the Board cancelled its plan to call two other random

witnesses on the subject because additional subjective testimony.would

not be helpful and because the showing by TMIA did not demonstrate a

situation so serious as to require a sua sponte Board inquiry. '

.

340. We could not determine from TMIA Ex. 44, which charted

' overtime from October 1977 through March 1978 for. eleven enployees

- selected by TMIA that overtime was used excessively. The chart

,

6, , . . . . , e .. .. ., . . . , . ..

. . . _ . , . , , . .
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demonstrated total hours, not overtime working conditions. Id. On long

shifts, breaks were taken during the day, and a hot dinner break lasting

for one to two hours was provided in the evening. Tr. 4143, 4140

(McCurdy); Shovlin, et al., ff. Tr.13,533, at 71-72 and Attachment 11;

Tr. 3992 (Eberle).

341. Because of the highly subjective. nature of the issue, the

Board does not believe that the record presented to it by the rank and

file employees and by Licensee's management demonstrates one way or

another whether Licensee had a sound overtime policy. We are of course

concerned about the effect of overtime on safety-related maintenance

work, not about whether the overtime policy was in accordance with fair

labor standards. With this in mind, we could identify no abuses, but we

were concerned about the practice of going beyond the normal 12 hours on

a shift up to 16 hours without the approval of the plant superintendent

and the occasional practice referred to by Mr. Reismiller of exceeding 16

hours when the superintendent could not be reached.

342. Because of the intangible nature of the problem and record, we

rely heavily upon the IE inspectors' report on this issue:,

i
| In our review of inspection reports for our testimony on
' "Auditability of Maintenance Practices in the Sample Year 1978

"

and Currently" and other inspections which reviewed
maintenance related activities at TMI, if extensive overtime
was used in the performance.of safety-related maintenance work,
we found no apparent basis on which to conclude that it adversely
affected the quality of the work.

It should be noted that prior to the accident at TMI-2, the IE
inspection program did not specifically require the inspection of
the degree to which overtime was utilized to perform maintenance
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work. However, during the course of IE inspections of maintenance
activities in progress, informal (and formal) interviews are
conducted with all levels of the maintenance staff. Questions asked
during these interviews include the following: are personnel
familiar with the job procedure and any special requirements, are
they following the procedure, are they qualified to do the work they
are performing and so forth. These interviews also provide an
opportunity to observe the mental and physical attitudes of the i

workers. If a worker is noted to be mentally or physically fatigued I
to the extent that his workmanship may be impaired, this observation !
would be brought imediately to management's attention with

'
,

corrective action required.

Also, the quality of workmanship in performing maintenance is
indicated by noting the maintenance history, i.e., down time vs.

operating time on specific equipment. Recurrent problems on
equipment which require out of service time for maintenance could be
indicative of poor workmanship caused by mental or physical fatigue.
Indications of abnormally repetitive maintenance are reviewed and
followed by IE inspectors during routine inspections.

***

Our review of IE inspection reports and Mr. Haverkamp's observations
of work in progress while an inspector at TMI gave no indication
that the quality of maintenance was affected by the extensive use of
overtine. These inspections included refueling outages when
overtime, in fact, was used, with consideration given by plant
management to the proper balance between productivity and safety of
work activities as observed by the inspectors.

Subsequent to the TMI-2 Accident, the Licensee issued a memorandum
in February 1980, concerning working hours in response to NRC IE
Circular 80-02. The memo establishes a new policy concerning
working hours within the operations and maintenance departments; and

~

requires Plant Manager (Director) Unit 1 approval, with
documentation of the reason, for deviation from the guidelines. The
working hours guidelines apply to supervisors and union personnel.
Interviews during MA Inspection 50-289/80-21 revealed that the
policy had been implemented. The scheduling of maintenance (plan of
the day and outage coordination) and the provision of on-shift
maintenance, coupled with an increased staff, have improved the
maintenance department response to the outstanding work items
within normal working hours.

Keimig and Haverkamp (TMIA 5), ff. Tr.16,412, at 11-13.

I
|

- - - - -
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343. While the record in this proceeding does not demonstrate that

overtime policy in NRC IE Circular 80-02 is required, it is, we believe,

a prudent policy. TMIA alleges that Licensee's overtime practice and

policy (before the new IE policy was adopted) demonstrates that top

management put profits ahead of safety; that therefore it is significant

because it shows inherently bad management. TMIA PF 1 42. The record

does not support TMIA's conclusion. Mr. Reismiller's testimony about his

conference with Mr. Arnold on overtime does not, as alleged by TMIA,

support such an inference. Tr. 4171-72, 4178-79. Therefore the overtime

issue raised by TMIA, even if valid during the period in question, has

been mooted by the policy set out in IE Circular 80-02.

344. TMIA raised late in the hearing a subissue in which Licensee

is faulted for a pattern of underestimating the time and men needed for

particular tasks on the corrective maintenance work request forms. TMIA

PF 11 26-32. TMIA points to several work requests which seem to indicate

a pattern of underestimating the man-hours required for the respective
,

corrective maintenance job. TMIA PF 1 28. Licensee recognizes that the

estimates are inclined to be low. Licensee Reply Finding 1 18.

|

345. We believe that the Licensee's explanation is logical.

Licensee has not yet developed complete statistical bases for predicting

corrective maintenance work at TMI-1. Tr. 13,553, 13,565, 13,567

(Dyckman); Tr. 13,575-76 (Snyder); Tr. 13,548-49 (Shovlin). Where

Licensee has a history on a particular job, the time required for it can

be accurately predicted. Tr. 13,575 (Snyder). Without a data base, the
,

. -. - - _ _ . _ _ -
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predictions are not reliable; Licensee does not build in a precise factor

for unforeseen delays. Tr.13,581-85 (Shovlin, Dyckman, Snyder) .

However the specific variables on a particular job are considered in i
l

estimating the time required. Tr.13,576 (Dyckman) . |

346. TMIA argues about how useful it believes accurate man-hour

estimates might be but does not offer a conclusion as to the effect of

the perceived problem on safety-related maintenance. TMIA PF 11 26-32.

We infer that TMIA has two concerns. Underestimations might result in

unplanned overtime. This may be the case, but TMIA has lost on its

overtime subcontention. The record did not establish any adverse effect

from overtime upon safety-related maintenance.

347. TMIA seems to be arguing that man-hour estimates should be

used as the historical basis for staffing. Perhaps this could be the

cass in the short term but there is no evidence that short-term

understaffing has resulted from inaccurate man-hour estimates. As for

long-term staffing, Licensee's witnesses Shovlin and Dyckman pointed out

that the work backlog, not the estimation history is the most accurate

indicator of staffing needs, and that the maintenance work backlog is

decreasing, not increasing. Therefore their staffing predictions have

been accurate. Tr. 13,581-83. The Board believes that man-hour l

estimation issue is unimportant. In any event, if a problem existed, it

is being corrected as Licensee develops its historical data base. Tr.

13,533-56,13,574,13,577 (Dyckman).

_
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348. In summary, the Board finds that contrary to TMIA

Contention 5, Licensee has not deferred safety-related maintenance and

repair either beyond the point established by its own procedures or

otherwise improperly. We find further that Licensee has not disregarded

the importance of safety-related maintenance in safely operating a
,

nuclear plant by proposing a drastic cut in the maintenance budget or by

extensively using overtime in performing safety-related maintenance.

Finally, although we have noted some defects in Licensee's record keeping

practices above, the extensive changes in Licensee's safety-related
"

record keeping program and in its QA/QC programs related to maintenance

has resulted and should continue to result in substantial improvements.

Licensee's course of conduct, considering the improvements noted, does

not, as alleged by TMIA Contention 5, demonstrate that Licensee is not

technically qualified to operate TMI-l without endangering the health and

safety of the public.

E. Views of NRC Inspectors

349. CLI-80-5, Issue (3), states:

(3) What are the views of the NRC insprectors regarding the
quality of the management of TMI Unit 1 and the corporate
management, staffing, organization and resources of
Metropolitan Edison.

|

! 350. Above we nave discussed the opinions of the NRC Staff from the

Offices of Nuclear Reactor Regulation (NRR) and Inspection and

Enforcement (I&E) concerning Licensee's off-site management structure
1

!

|

|
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(11 60, 64, supra), on-site structure and resources (1 70, supra), and !

their views of the qualifications of the individual managers (1 122,

supra). Below', in the next section on CLI-80-5 issue (4) we discuss the

Staff's special . investigations into the TMI-l health physics program and
:

the Staff's view concerning Licensee attention to perceived weaknesses.

Also below, under CLI-80-5 issue (10) (management response to the

accident), we discuss the record in this proceeding concerning the IE

Investigation Into the Information Flow During the Accident at Three Mile

Island, NUREG-0760 (Staff Ex. 5), and the views of IE inspectors

resulting from that investigation.

351. In this section to comply with the Coimission's directions on

issue (3), we review the views of IE inspectors arising from tneir

broader, more routine inspections of Licensee's operations. We have

relied very heavily upon the Staff's proposed findings on this issue

(Staff PF 11 75-83) because they accurately summarize the Staff's own'

views, and because we regard the Staff's.comitments set forth in its

proposed findings as important and officially binding.
1

352. The inspectors' views of the quality of Licensee's management ;

l

are discussed oy-the Staff in its proposed findings, and by the Board

below frequently in the context of particular strengths, weaknesses,
.

| deficiencies, open items and similar nuclear regulatory concepts. The

purpose of this section is to sumarize the inspectors' views and

. supporting reasons. We do not in this section deal substantively with
|

l the issues which have influenced their views. No other party presented

|

m
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evidence on Issue (3) as it deals exclusively with views of NRC

inspectors.

353. The Staff's position on the subject is contained principally

in NUREG-0680, Supplement 1 (Staff Ex. 4), Sections III.B.5 and III.I.

Based on its review, the Staff concluded that: "The pervasion of

management's positive commitment to safe operation at all levels of

supervision and performance of licensed operations is expected and will

be closely monitored by IE during the conduct of the TMI-l Restart

Inspection Program." Staff Ex. 4, at 24.

354. Since the accident at.TMI-2, IE has undertaken investigations

into the operational, radiological, and emergency response actions of the

licensee during the accident, the implementation of the Quality

Assurance / Quality Control Program, the implementation of the Physical

Security Plan and the cold shutdown operations at TMI-1. Id_. , at 14-15.

These inspections were essentially compliance oriented. M.,at14.

In addition, three special inspections were conducted in July and August

1980 to appraise and evaluate the status and adequacy of the licensee's

implementation of certain management control systems and programs. H. ,

at 15. These inspections included a management appraisal by the IE

Program Appraisal Branch (PAB), a health physics evaluation by the

Region I and Headquarters Staffs, and a "near-term operating license"

| (NT0L) review by the Regional and Headquarters Staffs. The special

inspections were evaluative and forward-looking in nature and were

conducted to determine what actions the licensee should take prior to
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restart to conform to assumed NRC requirements of a "model" operating

reactor, to certain requirements soon to be in effect, and to

requirements being imposed on NT0L facilities. Jd., at 15. |
|

|---

355. Appendix B in NUREG-0680, Supplement 1 (Staff Ex. 4) provides

the scope and findings of the special inspections conducted during July

and August 1980. The first inspection (Inspection 50-289/80-19), held on
'

July 23-25, 1980, included utility management and technical competence in

.the areas of shift technical advisors, staffing for startup testing

program, on-site technical support center, on-site operational support

' center, independent safety reviews, off-site and on-site staffing,

dissemination of operating experiences, and communications with NRC.

Id. , at 1. No items of noncompliance were found and no unresolved items

were identified. Id. Twelve items, however, remained open at the

conclusion of the inspection. _Id,. , at 1 - 2. The Licensee's actions

regarding these open items will be reviewed during subsequent NRC

inspections prior to TMI-1 restart. ,Id., at 2.

356'. Inspection 50-289/80-21, a Management Appraisal or PAB

inspection, was conducted on July 7-11, 14-18, 27-31, and August 1,1980

oy the Program Appraisal Branch. I_d., at 5. The PAB inspection

methodology serves to identify problems of a generic nature and is

structured to examine the Licensee's management controls over selected

functional areas. Id_. , at 3. Of the eleven areas inspected, the Quality

Assurance Program received a highest rating of " good". M.,at6. All

| other areas were judged to be " average" on a national perspective with
!
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the exception of a portion of the training area (dealing with

non-licensed personnel), which was evaluated as " poor". Id. , at 6.

Additional significant weaknesses were found and potential enforcement

items were also identified in the Management Appraisal inspection. M. ,

at 6-8.

357. The Licensee responded to the non-compliances and s.ignificant

weaknesses identified in the management appraisal (and health physics)

evaluation; those responses were evaluated by the IE staff and were
.

considered acceptable. Staff Ex. 13, at 5. The Licensee's reported

corrective actions, either taken or planned, include implementation of a

Plant Operations Review Committee Charter; development and implementation

of a Training Department Administrative Manual; and definition of the

Nuclear Assurance Division and the Radiological and Environmental

Controls Division organization structures, responsibilities, and

functions. M.,at5. The Staff concludes that these corrective

maasures, when fully implemented, are sufficient to resolve the

management concerns identified during past IE inspections. Id., at 5.

358. Richard R. Keimig has bee.n serving as toe Region I coordinator

for IE activities related to TMI-1. Keimig, ff. Tr.11,946, at 1. In
i

i his testimony on ANGRY Contention 4 (Licensee's general management

i capability), he provided an overview of the IE inspectors' views on

Licensee's management quality as revealed by recent performance:

The licensee has made and continues to make a sincere effort to
correct prior deficiencies in the operation of TMI-1. The
commitments and changes already made and those proposed by the
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licensee for the restart and future operation of TMI-l are
diverse and significant. The organization changes made at the
corporate and plant level provide an appreciably strengthened
management capability. Also the introduction of new personnel with
varied backgrounds and experience into the organization, at all
levels, complements tne new organization and increases its technical I
competence. I

Likewise, corrective actions taken and those planned and documented
by the licensee relative to previous items of noncompliance cited by
NRC, as well as other program changes resulting from licensee and
NRC reviews and investigation following the accident, snould enable
the licensee to operate TMI-1 in a safe manner. Based upon the
licensee's commitments for corrective actions and changes in the
organization, policies, programs and procedures, and upon full
implementations of these commitments, it appears that the licensee
will be capable of operating a nuclear power plant safely and with
due regard to public health and safety. However, the Staff will
continue to review these matters, inspect implementation on a
schedule consistent with the licensee's proposed restart date and
monitor the effectiveness of the changes and their interaction with
each other.

Id., at 15-16.

359. The NRC Staff (PF 183) urges us to find, and we do find that

the NRC inspectors believe the Licensee to be capable of properly

managing and safely operating TMI Unit 1. CLI-80-5 issue (3).

F. Health Physics
I
,

360. CLI-80-5 issue (4) asks:

(4) whether the Unit 1 Health Physics program is appropriately
organized and staffed with qualified individuals to ensure
the safe operation of the facility.

361. In the area of health physics, witnesses were presented by the

Licensee and by tne Staff. Intervenors did not present witnesses or

!
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conduct cross-examination, nor did they file proposed findings. The

Board, however, on its own conducted extensive examination of both

Licensee and Staff witnesses.

362. Licensee's witnesses consisted of a panel of five individuals

from Licensee's organization, and separately an independent consultant

and one of Licensee's General Employee Training (GET) instructors. The

|panel was comprised of Richard Heward, William Potts, Ronald Knief, Jesse

Brasher and Richard Dubiel. See Heward, et al., ff. Tr. 16,292. Mr.

Heward is the Vice President of GPU Nuclear Corporation for Radiological

Environmental Controls. Mr. Potts is the Manager of Radiological

Controls of TMI-1. Their professional qualifications are discussed above

at 11 145-146, supra. Dr. Knief is head of training at TMI-1. M.,at
3. Mr. Brasher is Director of Radiological Controls at TMI-2. Id.,

attached qualifications of J. W. Brasher. Mr. Dubiel, head of the

TMI-l Radiological Engineering group in Mr. Potts' organization, holds a

B.S. in physics and an M.S. in nuclear energy. He has about ten years of

experience in radiation protection, eight of those at TMI. Broughton,

et al. (Instrument Ranges (In Plant)), ff. Tr. 7509, attached

qualifications of Richard W. Dubiel. The other Licensee witness who

appeared at the Board's request was one of Licensee's instructors, Ms.

Sheila McAlister. See Tr. 16,392-404 (McAlister). Ms. McAlister, who

teaches GET courses, holds a B.S. degree, has a year of secondary

teaching experience and worked as an HP technician at Surry Nuclear Power

Plant and at TMI for two years before joining GPU's training staff. Tr.

16,392-93 (McAlister).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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363. Licensee's consultant witness was Mr. Murray Miles of Basic

Energy Technology Associates, Inc. (BETA). See generally, Wegner, ff.

Tr. 13,284; Tr. 13,293-99, 16,378-91 (Miles). Mr. Miles has more than 25

years of health physics experience. Wegner, ff. Tr.13,284, Attachment

1, at 1-2. He has a degree in engineering physics and from 1955 through

1979 was a member of DOE's Naval Reactors progra, the last thirteen

years as Associate Director for Nuclear Technology. In that position, he

was responsible to Admiral Rickover for establishing and monitoring

radiological control procedures, and he developed the procedures and

methods now followed in the naval program to control radioactive

discharge and radiation exposure. _Id.; Tr. 13,293 (Miles). His reports

and methods have become worldwide standards. Wegner, ff. Tr. 13,284,

Attachment 1, at 2. He has personally conducted more than 200

inspections of radiological controls at various facilities. Tr. 13,293

(Miles). Since October of 1979, he has been actively involved in

evaluating GPU's radiological controls organization and procedures. In

January 1981 BETA performed an independent review of the TMI-l health

physics program for the Licensee. Wegner, ff. Tr.13,284, at 26-28.

This assessment supports the conclusions that the TMI-l health physics

program is appropriately organized and staffed with qualified individuals

to assure the safe operation of the facility. Wegner, ff. Tr. 13,284,
-

at 27. BETA found management personnel to be knowledgeable, interested,

and actively involved in the radiological control program. Wegner, ff.

Tr.13,284, at 27. Representatives of BETA further testified that there

were no weaknesses in the TMI-l health physics program that need to be

corrected prior to restart. Tr. 16,379 (Miles).

|
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| 364. The Staff's witness on health physics was Mr. Donald Neely, an

inspection specialist in the Performance Appraisal Section' of NRC IE's

Division of Program Development and Appraisal. Neely, ff. Tr. 16,450, at

1. See generally Tr. 16,448-65 and 20,663-86 (Neely). Mr. Neely has

been involved in health physics for about 20 years, having been employed

by General Electric in providing radiation protection services, by

Chem-Nuclear Systems as a supervisor and instructor of health physics

technicians, and since joining NRC as an inspector of NRC-licensee health

physi.cs programs. Neely, ff. Tr. 16,450, Attached Professional

Qualifications.

365. The objectives of the TMI Radiological Program are to control.

radiation exposure, to avoid accidental radiation exposures, to maintain

exposures within the regulatory requirements, and to keep exposures to

workers and to the general population as low as is reasonably achievable

(ALARA). Heward, et al., ff. Tr. 16.292, at 4. To meet these

objectives, Licensee's Radiological Controls department has been

reorganized, staffing at TMI-l has been increased from approximately 9 to

79, and the TMI-1 Radiation Protection Plan and implementing procedures
-

have been rewritten. Id. ; Wegner, ff. Tr.13,284, at 19-20, 23, 26.

TMI-l's radiological control organization, headed by the Manager, Mr.

Potts, reports not through the operational chain but directly to the Vice
!

President (Mr. Heward) of Radiological and Environmental Lontrols (see;

Arnold, ff. Tr.11,434, at 13-14), an organizational structure which

allows indepenaence, but maintains close coordination with plant
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management. Heward, et al., ff. Tr.16,292, at 4-5; Wegner, ff.
Tr.13,284, at 20-22.

.

366. The revised THI-l Radiation Protection Plan was found by the

Staff to be acceptable in that the provisions described and consnitments

made were satisfactory and in conformance with applicable regulatory

requirements. Staff Ex. 1, at C6-17 through C6-23. The nine articles in

ths Plan are as follows:

Article 1, Foundation for the TMI Radiological Controls

Program, describes Licensee's philosophies, policies, and objectives

regarding the radiological controls program, including commitments

to implement a radiatica protection program in accordance with

Regulatory Guide 8.8 (Information Relevant to Insuring that
'

Occupational Radiation Exposures at Nuclear Power Stations Will be

As Low As Reasonably Achievable) and Regulatory Guide 8.10

(Operating Philosophy.for Maintaining Occupational Radiation

Exposures As Low As Is Reasonably Achievable).

Article 2, Responsioilities of Workers, identifies specific

rules to be followed by individuals working in restricted areas in

order to minimize radiological problems.

Article 3, Audits, Reviews and Reports on the TMI Radiological
!

Controls Program, identifies nine levels of audits, reviews, and

reports to assure that individuals and supervisors who are

responsible for maintaining occupational radiation exposures as low

as is reasonably achievable are meeting that requirement and are

assisting others in understanding and complying with that
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requirement, including Licensee's comitment to a policy for

corrective action.

Article 4, Radiological Training, describes the training

program which assures that ,each person understands radiation risks,

radiological conditions to be encountered, personal responsibility

to maintain exposure to levels as low as is reasonably achievable,

and the need to comply with radiological control procedures.

Article 5, Control of External Exposure, reaffirms the

Licensee's comitment to maintain occupational radiation exposure,

both individually and collectively, to levels as low as is

reasonably achievable and describes exposure control policies and

requirements addressed to that goal.

Article 6, Control of Internal Exposure, describes the

Licensee's policy on an internal control program intended to prevent

any significant internal exposure to personnel such that no

individual shall receive more than one-tenth of the permitted annual

intake of radioactive materials.

Article 7, Control of Radioactive Contamination, states an

intent to minimize possible inhalation or ingestion of radioactivity

and buildup of radioactivity in the environment, to simplify

subsequent decontamination, and to minimize the need to rely on

anticontamination clothing, as well cs the importance of training in

j assuring success in this program.
!

,

Article 8, Control of Radioactive Materials, describes a system

for radioactive material control to assure that such material is not

lost or misplaced so as to cause inadvertent occupational exposures
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and to prevent uncontrolled spread of such materials to areas where

the public might be-affected.

Article.9, Organization for Radiological Controls, describes ;

tne Radiological Controls Department staff and tne responsibility of |
l

the Manager of Radiological Controls for establishing and
'

maintaining a high quality radiological control program, for

evaluating radiological conditions, and for recomending

precautionary measures.

Staff Ex.1, at C6-17 through C6-23.

367. In regard to Article 9, to assure that personnel radiation

exposures are maintained as low as is reasonably achievable, each

engineer involved with TMI-l has responsibility for radiological

engineering as part of work assignments. Staff Ex. I, at C6-23. As a

result, most radiological engineering functions are performed in'

engineering groups rather than in the Radiological Controls Department.

H. Overall coordination of the TMI-l ALARA program, however, is

assigned to Radiological Engineering in the Radiological Controls

Department. H. This Radiological Engineering Group consists of two Met

Ed radiological engineers and five contract radiological engineers. M.

368. - The TMI-I Radiological Controls Department, under its Manager
i

and a Deputy, has three groups: a Radiological Engineering group, a l
1

Radiological Technicians group, and an Administrative group. Heward,

et al., ff. Tr.16,292, at 5, Attachment 1 (organization chart). Tne

Radiological Engineering group (under Mr. Dubiel) h'as about six-
t

engineers, in comparison to the single engineer formerly available to

_
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TM I- 1.' Id,.; Wegner, ff. Tr. 13,284, at 22-23. The radiological

engineers are responsible for anticipating and solving technical

radiological controls problems; planning and development of the

Radiological Controls Program; providing technical support to the TMI-l

organization; and assessing the performance of the radiological controls

organization to ensure continuous improvement in the Program. Heward,

et al . , ff. Tr.16,292, at 5. The Radiological Technicians group

consists of a Manager, six foreraen, and 30 technicians, an increase by a

factor of about four over just the past year. Heward, et al., ff.

Tr.16,292, at 5; Wegner, ff. Tr.13,284, at 23-24. These technicians

provide around the clock coverage of radiological work. The

Administrative group performs most administrative and clerical work,

maximizing the time available for the engineers and field group to

perform their functions. Heward, et al . , ff. Tr. 16,292, at 5-6. In Mr.

Miles' opinion, which we accept, the organization is larger with more<

talent than at most other connercial licensed nuclear power plants and

displays heavy management commitment to high standards of radiological

controls. Tr. 16,379 (Miles). See also Wegner, ff. Tr.13,284, at 19,

27-28.

369. The operational readiness of the TMI-l Radiological Controls

Department has been tested in that the most challenging periods for

- radiological control are during shutdown when most radioactive work is

performed. Heward, et al., ff. Tr.16,292, at 10-11; Wegner, ff.

Tr.13,284, at 26. In 1980, over 13,000 Radiation Work Permits were

issued at TMI-1; total manrem exposure was 201, significantly below the
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projected total of 320. A number of complex jobs were safely and

successfully performed on radioactive systems in relatively high

radiation areas. Heward, et al., ff. Tr. 16,292, at 10-11; Wegner, ff.

Tr.13,284, at 23, 26. The highest individual occupational exposure for

1980 was 1.005 rem, which is less than 10% of the NRC allowable exposure;

no individual working in TMI-l received more than one percent of the

limits established for internally deposited radioactivity. Heward,

et al . , ff. Tr. 16,292, at ' 10-11. Licensee has also instituted

successfully a major effort to reduce radwaste volumes at TMI-l and to

clean up contaminated areas of the plant. Heward, et al., ff.

Tr. 16,292, at 11; Wegner, ff. Tr. 13,284, at 25-26; Tr. 16,388-91

(Miles).

f

370. During the period from July 28 to August 8, 1980, the Staff

conducted an evaluation of the health physics program at TMI, specific to

the restart of Unit 1. Staff Ex. 4, at 22. The results of the

evaluation were issued as Inspection Report 50-289/80-22. Id. , at 100.

The objective of this health physics appraisal was to evaluate the

overall adequacy and effectiveness of the total health physics program,

including the health pnysics aspects of radioactive waste management and

on-site emergency preparedness, and to identify areas of weakness that

need to be strengthened, g. , Appendix B, at 15. The TMI evaluation

also (1) reviewed the Licensee's actions to correct the items of

noncompliance as a result of IE's investigation into the TMI-2 accident

- and (2) verified the Licensee's implementation of reconinendations

i containeo in NUREG-0578. H. The evaluation team consisted of four ,

)
| 1

:
l

i (

|

I )
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inspectors from NRC Region I and two individuals from NRC Headquarters.

Id. , Appendix B, at 16. This team observed work practices, reviewed

selected procedures and records, and interviewed GPU Nuclear Group

personnel and contractors. _Id .

371. In its Inspection Report, the Staff described the significant

weaknesses it found in tne areas of (1) organization, responsibilities,

staffing, and management oversight; (2) exposure control; (3) radioactive

waste management; and (4) emergency plan implementation. Id_., Appendix

B, at 20-28. The Staff also identified noncompliances: (1) certain

respiratory protection procedures were not maintained and implemented,

(2) the respiratory protection program was not being audited, (3) the

quality assurance criteria for shipping packages for radioactive material

were not met, (4) no PORC-reviewed and Unit Superintendent-approved whole

j body counter and laboratory counting equipment procedures were in use,

and (5) the Licensee had not determined if appropriate extremity

monitoring devices were being supplied. Id., Appendix 8, at 29-33.

372. The Staff evaluated the Licensee's resonse to the significant

findings and items of noncompliance specified in the Inspection Report.

Staff Ex. 13, at 7; Neely, ff. Tr. 16,450, at 5. The Staff concluded

that no outstanding issues remained regarding the management and

technical controls staff. Staff Ex.13, at 7; Tr.16,452 (Neely). The
!

corrective actions, either taken or planned by the Licensee, were

sufficient to resolve the management concerns identified in past IE
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inspections. Staff Ex. 13, at 5; Neely, ff. Tr. 16,450, at 5; Tr. 16,463

(Neely).

373. Initially, the Staff was prepared to find Licensee's program

adequate based on Licensee's commitments to corre:t NRC's identified

weaknesses and the Staff's comitment to the Board to review

implementation of the corrections prior to restart; however, the Board

believed it needed more assurances. Tr. 16,459-60 (Little); Tr.

16,461-62 (Smith). With the Board's encouragement, the Staff conducted a

follow-up inspection in April 1981 of the deficiencies previously

identified to verify Licensee's implementation of corrective actions.

See Neely (Memorandum), ff. Tr. 20,572. Even though most of Licensee's

corrective actions were not scheduled for completion until late May or

August of 1981 (Neely, ff. Tr.16,450, Attachment G; Heward, et al., ff.

Tr. 16,292, Attachment 2), tha results of this NRC inspection were

important to the Board's ultimate confidence in Licensee's Radiological

Controls Program. See Neely (Memorandum), ff. Tr. 20,572. The Staff

concentrated on areas such as organizational relationships and staffing,

bloassay program, exposure control, personnel dosimetry, and radwaste

management at TMI-l which the Board had identified as particularly

important. At the same time, they examined Licensee's corrective actions

with respect to items of noncompliance previously identified by the Staff

in its inspection conducted immediately following the accident at TMI-2

and reported in NUREG-0600 in 1979. Id. The results of the Staff's

April 1981 inspection were provided to tne Board by Mr. Neely, whom the

Board questioned on virtually every item. Tr. 20,663-86 (Neely). Out of
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the thirteen open items related to organization, the Staff closed out

seven in April. They did not have time to complete inspection on four of

the thirteen items, and only two remained for further discussion with

Licensee. Id,., Attachment A, at 1-2; Tr. 20,663-71 (Neely). Of the

eleven weaknesses related to exposure control earlier identified by the

Staff, nine were completely resolved, one awaited solely confirmatory

measurement by the Staff, leaving only one which required further

discussion with Licensee. Id. , Attachment A, at 2-3; Tr. 20,671-76

(Neely). In the area of radioactive waste management, all items

previously identified as open were found to have been corrected. M. ,

Attachment A, at 3; Tr. 20,676-77 (Neely). Mr. Neely did not foresee

problems closing out the few remaining open items; in fact, he

anticipated that the organizational items would all be closed out in

about a week. Tr. 20,671, 20,674, 20,678-79 (Neely). As for the

NUREG-0600 items from the 1979 inspection, every item examined by the

Staff was closed out, and Licensee reported it was ready to be inspected

on all other items. M.,AttachmentB.

374. Based on the foregoing, the Staff concluded that the

Licensee's radiological control program is adequate to support the

restart of Unit 1. Neely, ff. Tr. 20,572, at 1.
l

375. The Board commends the extensive efforts by Licensee and Statt

to timely address before the close of the evidentiary record the Board's

concerns on the status of the health physics organization at TMI-1,

4
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.376. The Board finds that tne Licensee has established an adequate

radiological control organization which is guided by a comprehensive

Radiation Protection Plan. Further, the Radiological Controls Department

at TMI-l is staffed with sufficient, adequately trained ana qualified

p:rsonnel to ensure effective implementation of tne plan. Thus, the |

Board concludes that the Unit I health physics program is appropriately

organized and staffed with qualified individuals to ensure the safe

operation of the facility.

G. Radwaste

'

377. CLI-80-5 issue (5) directs the Board to examine:

(5) whether the Unit 1 Radiation Waste system is appropriately
staffed with qualified individuals to ensure the safe,

operation of the facility.

378. Issue (5) was addressed in testimony by Licensee (Hukill,

et al., ff. Tr. 11,617; Newton and Ross, ff. Tr.12,140; Wegner, ff.

Tr.13,284) and by the Staff in NUREG-0680, Supplement 1 (Staff Ex. 4),

Section III I and in NUREG-0680, Supplement 2 (Staff Ex. 13), Section

II.I. The Comnonwealth of Pennsylvania, the Consumer Advocate, ANGRY and

the Aamodts participated in cross-examination but no other direct

testimony was presented.
.

379. Day-to-day management of radioactive wastes, including their

collection, decontamination, packaging, and shipping or other
;

e
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I disposition, is the responsibility of the TMI-l Radwaste group. 1 85,

supra; Hukill, et al., ff. Tr.11,617, at 24; Staff Ex. 4, at 25.

380. Since March 1979, the TMI-l Radwaste organization has changed

significantly. Prior to the TMI-2 accident, radwaste activities were

part of the TMI health physics program; consequently, there was no group

specifically charged with minimizing the quantity of radwaste at Unit 1

or for managing the radwaste generated. Currently, however, individuals

working under the direction of the Supervisor of Radwaste are designated

TMI-l Radwaste Staff and are dedicated solely and on a full-time baris to

Unit I activities. Hukill, et al., ff. Tr. 11,617, at 24-25. In

addition to strengthening the resources deoicated to radwaste management,
'

this organizational change improves control of radwaste because

; radiological control personnel review the radiological aspects of

radwaste processing. Wegner, ff. Tr.13,284, at 28.

381. As we noted above in our discussion on Licensee's Managers,

Mr. Fuhrer, the Supervisor of Radwaste, has a B.S. degree in chemical

engineering and worked at TMI as a radwaste engineer prior to assuming

his current position. Hukill, et al., ff. Tr. 11,617, at 26. He is

assisted by a radwaste engineer who has a 8. S. degree in civil-

engineering and four years of engineering experience, two of which were

in decontamination and decommissioning of formerly utilized AEC sites and

| facilities. Licensee's Ex. 57. One of the goals of the Radwaste

Supervisor is development of a rotating decontamination system to insure

maintenance.of protected and vital areas in as clean and radioactivity-
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free an environment as possible. Hukill, et al., ff. Tr. 11,617, at 25.

382. Tne Radwaste Supervisor reports to the Manager of Plant

Operations, with wnom he meets several times a week to coordinate

activities of radwaste personnel with needs of the operating and

maintenance staff. M.,at25. Reporting to the Radwaste Supervisor are

tnree radwaste foremen who direct laborers, utility workers, and, at

times, auxiliary operators in the performance of radioactive waste

activities . M. , at 26; Staff Ex. 4, at 25.

383. After waste is packaged for shipment, all Unit,1 and Unit 2

shipments are reviewed and approved by the Unit 2 radwaste process

support group. Staff Ex. 4, at 25. Packaging of Unit I radioactive

waste material requiring a licensed centainer is the responsibility of
- the Unit I radwaste process support group. A qualified Unit 2 solid

waste and disposal supervisor is responsible for all radioactive wastes

being shipped off-site in accordance with applicaole requirements. M.

The radwaste engineer writes procedures and performs trouble-shooting

when problems arise which require inanediate evaluation. Hukill, et al.,

ff. Tr.11,617, at 26; Wegner, ff. Tr.13,284, at 28. Routine day-to-day

operation of the waste systems is performed by auxiliary operators who-

report to the Operations Shif t Foreman (on duty), who in turn reports to
l'

the Operations Shift Supervisor. Staff Ex. 4, at 25. The training |

program for the auxiliary operators was reviewed by the IE Performance '

u
,--
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Appraisal Branch in its PAB inspection (50-289/80-21) and found to be

adequate. Id.

.

384. In addition, the evaluation of the health physics program at

TMI-l (Inspection 50-289/80-22) included an evaluation of the Unit 1

Radioactive Waste Management Program in regard to assignment of program

responsibility; waste processing systems (liquid, gaseous, solid);

effluent / process instrumentation; organization and staffing; and

personnel training and qualifications. H.,at24-25. Based on its

review, the Staff concluded that the Radioactive Waste Management Program

of Unit 1 is appropriately organized and staffed with qualified personnel

in accordance with NRC guidance (NUREG-0731 and Regulatory Guide 1.8) and

ANSI standards (ANSI /18.1-1971). M.,at26. The Staff found, however,

that the interface between the Unit 1 and 2 radioactive waste

organization and the training and retraining program for non-licensed

personnel were not documented. M. The Licensee's response to the

Inspection Report explained corrective actions either-taken or planned

which included interfaces and radwaste training / retraining programs for

TMI-l and 2. Staff Ex. 13, at 8. The Staff concluded that these

corrective measures -- when fully implemented -- were sufficient to

resolve the previous significant weaknesses. Id. An independent
|

| assessment conducted by BETA, Inc. for GPU/ Met Ed also concluded that

TMI-I is appropriately staffed with personnel qualified to process

radioactive waste safely. Wegner, ff. Tr.13,284, at 29. During the

special April 1981 healtn physics inspection (1 373, supra), in the
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area'of'radwaste management all items were found to have been corrected.

Neely, ff. Tr. 20,572, Attachment A, at 3; Tr. 20,676-77 (Neely).

;

385. The intervenors did not elicit any evloence during their brief

examination which would indicate that the radioactive waste system is

inappropriately staffed.

.

386. Based on the findings of the Staff and on the BETA assessment,

the Board is satisfied with Licensee's radioactive waste program and

organization.

H. Financial / Technical Interf ace

387. CLI-80-5 issue (6) asks:

(6) whether the relationship between Metropolitan Edison's
corporate finance and technical departments is such as to
prevent financial considerations from having an improper
impact upon technical decisions.

388. Although issue (6) seems to limit the question to Metropolitan

Edison Company, such limitation does not accurately reflect financial

considerations relevant to TMI-1. The Licensee properly presented the

issue in the larger' context of the GPU system. The Staff's showing is
{

very simple. NUREG-0680, Supp 1, Staff Ex. 4, at 26-27. Neither the

Commonwealth of Pennsylvania nor any intervenor presented evidence or
,

proposed findings on this issue. We regard this subject of the

_ _ . _ _ __
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29/
financ'ial/ technical in'terface to be an uncontested matter.'

389. The only evidentiary presentation by the NRC Staff was in

the SER Supplement on management issues, NUREG-0680, Supp. 1 (Staff

Ex. 4, at 26-27). The Staff recugnizes that there cannot be a

complete division between financial and technical considerations but

-believes that no problem is presented here because: (1) Mr. Arnold,

who is also Senior Vice President cf Met Ed, heads the GPU' Nuclear

Organization where technical decisions are made; (2) within Met Ed

financial decisions are made by Mr. Condon, Vice President of Finance;

(3) both Messrs. Arnold and Condon report to Mr. Dieckamp, Acting

President of Met Ed; (4) thus there should be no financial / technical

conflict below Mr. Dieckamp's level. Id. For a Commission mandated

issue, this is not adequately helpful, and it is not entirely correct.

-29/ Counsel for the Consumer Advocate of Pennsylvania, in his only
evidentiary participation, cross-examined Mr. Dieckamp on this
issue extensively. Since the Consumer Advocate did not file
proposed findings we infer that Mr. Dieckamp's responses were
satisfactory to him. We could not discern from the
cross-examination any indication to the contrary. Tr. 13,438-73.
We understand the purpose of ANGRY's cross-examination of
Mr. Dieckamp was to seek general assurances that there was a
proper balancing between financial and safety considerations.
Tr. 13,473; 13,499. Mr. Aamodt cross-examined Mr. Dieckamp on
the availability of GPU resources for certain safety projects of

| interest to the Aamodt family. Tr. 13,500-10.
!
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390. More importantly, the Staff does make it clear tnat it is not

aware of any instances where financial decisions have had an improper
,

impact on' technical decisions regarding the TMI-l startup, nor was there

any indication of undue influence of financial considerations on TMI

operation before the accident. Staff Ex. 4, at 26. Moreover, the Staff

is confident that if the NRC technical staff felt there were a serious

deficiency of the plant that needed to be corrected and the funds to

correct the deficiencies were not available, then the plant would be put

in a safe condition pending the necessary actions. Tr. 12,057 (Crocker).

The Licensee is emphasizing the safety aspects of plant operations and

any decisions that would have to be made on financial considerations

would also account for plant safety. Tr. 12,058 (Crocker). The Staff

believes that, while financial matters do influence the actions of the

utility, the emphasis on safety is such that there is not an undue

financial influence. H.

391. The Licensee presented the testimony of Mr. Herman Dieckamp,

President and chief executive officer of GPU and Chairman of the Board of

GPU Nuclear Corporation. Dieckamp, ff. Tr.13,437. In sum, Mr. Dieckamp

expressed the view that there.is not necessarily a conflict between

safety and. financial considerations and that other factors place safety

over economics. He explained the budgeting process and testified that I
.

GPU coanits large amounts of resources to safety compared to the

industry._M. passim.
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392. Mr. Dieckamp stated that safe operation of nuclear facilities

is very demanding of resources. The rapid escalation in the price of oil

has resulted in a large differential in cost between nuclear fuel and

replacement power. The overall economic incentives are to provide the

resources necessary to ensure operability of the nuclear facilities. In
,

Mr. Dieckamp's view, since operability and safety are directly linked

through reliability ano through regulation, the economic incentives are

supportive of safety, not necessarily competitive with safety.

Dieckamp, ff. Tr. 13,437, at 1-2.

,

393. According to Mr. Dieckamp, even if the financial incentive for

safety were absent, GPU would subscribe to the view that safety takes

precedence over economics by virtue of the overriding requirement to

protect the health and safety of the workers and the public, to satisfy

regulatory requirements, and to constrain operation within the limits of

the nuclear plants' technical specifications. Mr. Dieckamp stated that

it is the obligation of management to reinforce the preeminence of

safety, not only through the allocation of resources, but also by its

practices and policies. _Id. , at 2.

394. Mr. Dieckamp explained that the budgeting process begins at

the plant sites, within the various technical' organizations, whicn are

assigned the responsibility of identifying the work effort and the

physical modifications necessary for safe operation of the facility,

e_.g., TMI-1. The resulting task list is the basis for manpower

rcquirements, materials or contractor support to operations and estimates

.
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for the cost of plant modifications. These composite requirements are

reviewed by the management of GPU Nuclear Corporation to ensure
!

completeness, priority, and planning adequacy. With the resulting j

definition of required manpower, materials, and plant modifications, GPU

Nuclear he#Ks authorization from the plant owners for the financial

resources necessary to support. safe operation. This latter process

formerly took place within each ooard of directors of the plants' owning

companies af ter review by the operating utility and GPU corporate

management. However, as part of the extensive organizational changes

associated with the formation of the GPU Nuclear Corporation, the budget

approval process has changed. Today the plant owners have vested the GPU

Nuclear Corporation Board of Directors with, inter alia, the authority to

select management and to approve budgets. The individuals who make up

the Board of Directors collectively have more than 125 years of

experience with nuclear technology, and have senior management

responsibility for either the overall GPU System and its operating
30/

utility companies, or of the GPU Nuclear Corporation.~ In the

course of reviewing the. operating perfonnance of the GPU nuclear

activities, the Board of Directors visits the plants, and comes into
i

30/ The members of the GPU Nuclear Corporation Board of Directors are 1

-

W. G. Kunns, Chairman of GPU, GPU Service Corporation, Jersey
Central Power & Light Corporation (JCPL), Met Ed Company and

|Pennsylvania Electric Company (Penelec); R. C. Arnold, President of
GPU Nuclear Corporation; P..R. Clark, Executive Vice President of
GPU Nuclear Corporation; Dr. S. Bartnoff, President of JCPL; W. A.
Verrochi, President of Penelec; B. H. Cherry, Vice President of
Planning, GPU Service Corporation; and H. Dieckamp, President of GPU
and GPU Service Corporation, Acting President of Met Ed, and
Chairman of GPU Nuclear Corporation. Dieckamp, ff. Tr. 13,437,
at 10.
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contact with a range of personnel such that operating concerns, including

the impact of any budgetary constraints, can be brought directly to its

attention. In this manner, the Board of Directors can observe the needs

of the nuclear plants and all supporting activities, and can directly

coordinate those needs with the overall financial constraints of the

company. Dieckamp, ff. Tr.13,437, at 9-11; Tr.11,462-76 ( Arnold).
.

395. We observed several important features in Mr. Dieckamp's

explanation of the budgeting process. GPU Nuclear Corporation operating

management initially designs its own budget. Then the nuclear

corporation's two highest operating officers, Messrs. Arnold and Clark,
,

sit on the Board of Directors with a voice in approving their own budget.

This means that budget approving responsibility falls upon the two

officials with the most important operating responsibilities thus opening

a direct channel for the inevitable financial influence upon technical

decisions. But it also means that Messrs. Arnold and Clark have the best
;

opportunity to defend their budget. We believe that the balancing is

logical, the trade-offs appropriate, and the delegation of budgeting

powers from the plant owners to the GPU Nuclear Corporation Board of
i

| Directors is a good organizational approach to the problem.
I
!

|

396. In any event considering the relationship among GPU, the
'

plant-owning corporations and GPU Nuclear Corporation, and their common

corporate officers and interlocking directorships, if there is a strong

will to impose financial considerations upon technical decisions a way

can be found to do so, notwithstanding the other safeguards referred to
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by Mr. Dieckamp. With this in mind, the Board found some reassurance

that, even before there was a separate GPU Nuclear Corporation (or

group), the operating departments had a strong voice in identifying the

proposed budget cut items in early 1979 as we discussed with respect to-

TMIA Contention 5(b)(2) above. '~~~
l

397. Perhaps the best test of whether there is adequate separation

of financial considerations from technical decisions is whether Licensee

has committed sufficient resources to nuclear safety. In addition to

describing the technical / financial organizational framework, Mr. Dieckamp

testified concerning the manning levels and dollar expenditures for GPU

Nuclear Corporation. He cautioned however that the data upon which his

conclusions are based have "real infirmities" because of reporting time

delays, varying accounting practices, year-to-year swings associated with

refueling and large maintenance requirements, and differing practices

concerning contract services. Id., at 4.

398. Relying upon FERC Form 1, industry manpower surveys sponsored

by the Edison Electric Institute, and informal communications,

Mr. Dieckamp stated that (1) the manpower levels at the GPU nuclear

plants are anong the highest in the industry; (2) GPU spends more for

operations and maintenance at its nuclear plants than the industry

average; and (3) GPU follows a practice of devoting a larger share of its
I

budget to in-house manpower than the industry in general, based on its

belief that there is benefit from the faniliarity, continuity of

,

,.

L-
-
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experience, dedication, and loyalty that derive from a strong in-house

staff. H.,at3-6.

399. Using another economic indicator as a basis for evaluating GPU

management's attitude toward the allocation of resources to its nuclear

plants, GPU has more than doubled its expenditures (operations and

maintenance and capital improvements) at Oyster Creek and TMI-1 in 1980

(and budgeted for 1981) over the expenditures averaged over the 1976

througn 1979 period, despite the fact that GPU's financial health is

clearly poor, with no access to external sources of capital. GPU Nuclear

Corporation's manpower levels have also sharply increased. Id., at 6-8,

Table 5, and Figure 5.

400. While these data do not prove funding adequacy, they do

provide evidence that GPU's management, even in times of financial

stress, nas recognized the unique demands of its nuclear obligations, and

has shifted available resources to meet those obligations. Moreover,

GPU's financial comitment to its nuclear plants is high relative to the

industry norm.

401. We conclude that Licensee's organizational framework and its

practice of committing substantial resources to its nuclear business

provides reasonable assurance that the relationship between its corporate

finance and technical departments is such as to prevent financial
i

considerations from having an improper impact upon technical decisions.
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I. Safety Reviews and Operational Advice

402. CLI-80-5 issue (7) directs the Board to examine:

(7) whether Metropolitan Edison has made aireciuate provision
for groups of qualified individuals to provide safety
review of and operational advice regarding Unit 1.

403. The Staff's management SER includes a description of

Licensee's safety review process, and the method by which operational

advice is provided to TMI-1 operations personnel. Staff Ex. 4, at 19-21,

as modified by Staff Ex. 13, at 13. Licensee's description of its safety

review program was provided by Mr. Philip R. Clark, Executive Vice

President of GPU Nuclear Corporation. Clark, ff. Tr. 11,759. In

addition, the Board was able to discuss this issue with management
' personnel in key positions of responsibility with respect to Licensee's

safety review program, including Mr. R. C. Arnold, Mr. P. R. Clark, Mr.

J.* Thorpe, Mr. J. Herbein, and Mr. M. A. Nelson. Tr. 11,531 -36,

11,539-63, 11,584-86 (Arnold); Tr. 11,758-852(Clark, Thorpe,Herbein,

Nelson). In general, the Staff is satisfied, as is the Board, with the
i

! organizational method used by Licensee to carry out the safety reviews
'

1

which are mandated by Comission regulations, and which are necessary to

properly operate and maintain TMI-1. Staff Ex. 13, at 5-6, 8; Staff Ex.

14, Table B-1, at 8. A sumary of Licensee's safety review program

follows.

!

- - . - . . . .
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404. GPU Nuclear Corporation has instituted major organizational

and' staffing changes in order to provide additional safety review and
,

operational advice regarding TM1-1. These changes have been developed by

I senior technical management with many years of experience in nuclear

( activities within GPU and in a variety of other organizations including
!

the Navy nuclear power program, Nuclear Steam Supply System suppliers and

I
~

architect engineer firms. The development of Licensee's revised safety

review program included consideration of the TMI-2 accident experience,;

the nuny investigations of that accident, developing NRC requirements and;

.

| nuclear industry standards and practices which specify safety review and
~

31/
operational advice criteria.-' Clark, ff. Tr.11,759, at 1-2.:

,

405. GPU Nuclear Corporation's safety review and operational advice
4

.
programs are designed to assure that activities are performed in

i

accordance with company policies and applicable laws, standards,

} policies, rules, regulations, licenses, and technical requirements; that

proposed plant, test, and procedural modifications received independent'

i

; review; that events, -including those that require prompt reporting to the
!

L NRC, are investigated and corrected in a manner which reduces the
; -

31/ Included in this list.of proposed or recently finalized requirements
and guidelines are NUREG-0731, Draft Guidelines for Utility

; Management Structure and Technical Resources (September 1980), at
15-16, see insert ff. Tr.11,820; Task I.B.l.2 of NUREG-0694, -

i
TMI-Related' Requirements for New Operating Licenses (June 1980), and

[ NUREG-0737, Clarification of TMI Action Plan Requirements (November
! 1980), see Tr.11,840 (Dornsife, Clark) and Staff Ex. 4, at 19;

Second Proposed Revision 3 to Regulatory Guide 1.33, Quality
Assurance Program Requirements (Operational) (November 1980), see
Staff Ex. 4, at 19; and, Draft 5 of ANS 3.2, Administrative Controls

: and Quality Assurance "or the Operational Phase of Nuclear Power
Plants (August 1980), see Staff Ex. 4, at 19.

. .__ . _ _ . _ _~ . _ _ . ___ _ _ - _ _ _ _ . _ . . _ _ , . _ _
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probability of recurrence of such events; and that trends which may not

be apparent on a day-to-day basis or by consideration of individual items

are detected and appropriate action taken. Id_., at 2.
l

.

406. The safety review and operational advice programs are

structured so as to assess not only individual items but also whether the

work of the functional organizations is being done properly and

effectively from a safety standpoint, and to identify any needed

improvement in how that work is being done. Safety reviews and

operational advice are performed in addition to Licensee's expanded

Quality Assurance program, which includes all aspects of nuclear

activities which are important to safety and which audits all such

activities, including the safety review and operational advice programs

themselves. See 11 107-115, supra. Clark, ff. Tr. 11,759, at 3-4.

407. Licensee intendt to avoid certain potential problems

associated with extensive safety review and operational programs. These

problems include relying on "the other guy" to perform a safety review,

and therefore not performing the job properly in the first place, or

ignoring principles of safety in performing the job. Ii. * as Mr. Clark's

view that:

Underlying the safety review question, I think, is a principle
that I learned and saw work in the Naval program. I think it
is very important. And that is that you cannot get safety by
having some little group worry about safety and have everybody
else rely on them; that if you are going to have safety you
have to have consciousness of safety in all the people doing
their job day in and day out.

_
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Tr.11,766(Clark). See also Tr. 11,842-43 (Clark).
.

Licensee also intends to avoid diverting personnel with significant line
'

functions from their primary responsibilities to reviewing large volumes

of procedural and other changes. Tr.11,843(Clark).
e

1

408.: Licensee's safety review and operational advice programs have

been so completely modified since the TMI-2 accident that an element by

element comparison with earlier programs is not practical. For example,

as we discuss below, Licensee's new safety review program involves the

|
elimination of a previous on-site safety committee, called the Plant

Operating Review Committee (PORC), with the functions of that committee

being assumed to some degree by a new on-site group, but primarily

assumed by various functional groups within GPU Nuclear. Tr. 11,760-62

(Clark); Clark,ff. Tr. 11,759, at 9.

|

| 409. Safety Review Program. In its safety review program, Licensee

seeks to emphasize its philosophy that the first line of reliance on

safety is having whoever is doing the job feel responsible for safety and

accountable for it, and then to provide a complete check on 'the job.
'

Thus, at TMI-1, the initial safety evaluation if required is prepared by
;

the individual assigned the task. The reviewer then checks the safety

Gvaluation report or the determination that a safety evaluation is
,

' '- unnecessary. Tr. 11,767-68 (Clark); Tr. 11,556-67(Arnold). The first

element of the safety review program, then, is a one hundred percent
!

I review by someone other than the individual doing the work. This review
|
'

is performed prior to implementation of the change on activities

,

4 . - , , , , ,. ,,-m. - - . - r- - - .-- ,w.-,.-,. - - - . -. - - -. ,.-4., -, .,-..,.,~.+-,c~.-,
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important to safety, including design work or changes, plant operating,

emergency and alarm procedures, radiological control procedures and plant

caintenance procedures. Responsibility for assuring adequate review of
I

particular activities is assigned to the appropriate GPU Nuclear

organization, such as Technical Functions or TMI-1 Plant Engineering.

H., at 4; Tr.11,767,11,781,11,824-26 (Clark); Tr. 11,532-33

(Arnold).

410. The second elemeat of the safety review program is the

Independent On-site Safety Review Group (IOSRG). There is a separate

10SRG for TMI-l responsible solely for that unit. Tr.11,772 (Clark) .

The TMI-1 10SRG has no line responsibilities or functions and is devoted

solely to safety matters. It is independent of the plant staff and

reports off-site to the Manager of the Nuclear Safety Assessment

Department (NSAD), which is part of Licensee's Nuclear Assurance

Division; however,10SRG also advises the Vice Pretident of TMI-1 and the

TMI-1 Operations and Maintenance Director, as appropriate. Staff Ex. 4,

at 20, as amended by Staff Ex.13, at 13; Clark, ff. Tr.11,759, at 4.
i

IOSRG provides before-the-fact review of such items as proposed Technical

Specification changes, unreviewed safety questions, and other items it
.

l

chooses or which are referred to it by GPU Nuclear's divisions, such as

Technical Functions or the TMI-l staff. It also provides an after-the-

fact overview of activities important to safety to assess both the

adequacy of individual matters and the effectiveness of the preparation

and review by the functional groups. This responsibility includes

evaluating, on an ongoing basis, the technical adequacy and clarity of



- 231 -

procedures important to safe operation of the plant. _Id_., at 5; Staff

Ex. 4, at 20, as amended by Staff Ex. 13, at 13. >

411. The 10SRG consists ofTYafety Review Manager, Mr. Max Nelson,

who has a B.S. degree in physics and thirteen years of professional

experience in nuclear power. Clark, ff. Tr.11,759, at 5. The staffing

plan is for at least three technically qualified individuals.

412. Intervenor TMIA criticizes Licensee's IOSRG because it is not

" equivalent" to the Staff's tentative concept of the Independent Safety

Engineering Group (ISEG) set out in draft NUREG-0731 at 15 (insert ff.
32/

! Tr.11,820). TMIA PF 1 69.- In the draft NUREG the Staff would

require an on-site ISEG reporting off-site with seven named safety review
33/

functions.-- TMIA does not discuss why the differences are

important; only that the Licensee's 10SRG is not the same as the Staff's

ISEG. The Board and some of the parties, but not TMIA, examined

Licensee's witnesses about the differences and we are satisfied that the

seven functions the Staff would have assigned to an ISEG are in fact

i

--32/ TMIA has apparently confused NUREG-0737 with draft NUREG-0731 in its
proposed finding 1 69.

I 33/ These are: evaluation for technical adequacy and clarity of all
~

| procedures important to the safe operation of the facility;
evaluation of plant operations from a safety perspective; evaluation
of the effectiveness of the quality assurance program; comparison of
the operating experience of the plant and plants of similar design;
assessment of the plant performance regarding conformance to
requirements related to safety; any other matter involving safe
operation of the nuclear power plant that an independent review
deems appropriate for consideration and assessment of plant safety
programs.

_ _ _ _
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assumed by the 10SRG, or by an appropriate independent off-site support

organization, for example, as we discuss below,1421, with respect to

the comparison of operating experiences among plants. E_.3, Tr. 11,543-63
|(Arnold); Tr. 11,818-27 (Clark); Tr. 11,827-34 (Clark, Nelson, Herbein).

The short answer to TMIA's concern that the Licensee's on-site safety

review group does not match the Staff's version of such a group is that

draft NUREG-0731 has never been made a final Staff position, and the

Staff itself is satisfied with the allocation of the ISEG functions among

the Licensee's IOSRG and the off-site review groups. Staff Ex. 4, at 20.

Staff PF 1 125.

413. TMIA would also have the Board fault Licensee's 10SRG by

finding that we question Licensee's commitment to find qualified people
34/

for those jobs. TMIA PF 1 69. TMIA's citation to the recorF

does not support such a finding. Mr. Clark testified that the 10SRG

will meet the Staff's guidance level of five persons this year, but that .

Licensee wants a larger group which they cannot staff with " people of the

caliber we want this year." Tr. 11,781-82. Mr. Arnold also testified

that the Licensee's high qualification standards for the 10SRG jobs

presented problems in filling the spots. Tr.11,782(Arnold). There is

no evidence bringing into question Licensee's commitment to properly
,

staff its 10SRG.

34/ TMIA's citation to Mr. Clark's testimony, "Tr.11,883", was a
-

uistake. The testimony referred to by TMIA actually was at
Tr. 11,781-82.
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414. TMIA continues to criticize the 10SRG conce;M because it will
,

!

| displace the Plant Operating Review Comittee (PORC). TMIA PF 11 70, 71.

Because TMIA does not explain the details of this objection and because

of its uncertain references to the record, the Board cannot| without

unjustified speculation, identify the basis for TMIA's concern. Thus, we

are unable to adopt its proposed findings 1170, or 71. Moreover TMIA

discusses not at all the value of relieving the TMI-l operating

management of the diverting burden of functioning as the facility's PORC.

See Tr. 11,843 (Clark).

415. The third element of the safety review program is the Nuclear

Safety Assessment Department (NSAD) which, under the direction of its

Manager, reports directly to the Vice President of Nuclear Assurance.

Clark, ff. Tr. 11,759, at 5. NSAD is a new concept employed by GPU to

strengthen the safety of its nuclear activities. In addition to the

safety review groups customarily employed by licensees and required by

NRC to independently conduct reviews of specified plant activities, this

Department has incorporated within it the resources and the freedom to

conduct on their own initiative assessments of the safety implications of

any and all facets of plant design and operation, to consider their

potential for compromising nuclear safety and to provide management with
I recommendations for improvements. Arnold, ff. Tr. 11,434, at 20-21;

Tr.11,532(Arnold). NSAD has no specific tasks which it is required to

do. Tr.11,775(C' lark). Moreover, its activities are not required to

fulfill any regulatory requirements. Tr. 11,584-86 (Arnold). However,

in addition to overseeing the 10SRGs for TMI-1, TMI-2 t-d Oyster Creek,

_. ._.
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the NSAD, through its headquarters staff, is charged with the following

general responsibilities: (1) to maintain an overview of activities

affecting or potentially affecting safety; this broadly defined,

respor.sibility makes it possible for NSAD to assess the adequacy of

Licensee's entire safety review program and identify areas for

improvement; (2) to serve as a corporate ombudsman accessible on a

confidential basis to anyone in the company having a safety concern he or

she considers is not being adequately addressed; the ombudsman is

empowered to investigate the matter, identify any needed action, seek

resolution of the matter, and reply to the individual who raised the

concern; (3) to evaluate on an ongoing basis the technical adequacy and

clarity of all procedures important to safe operations of TMI-1; and (4)

to provide staff support to the fourth element of the safety review<

i program, the General Office Review Board. Clark, ff. Tr.11,759, at 5-6;

Tr. 11,809 (Clark)..

416. The Manager of NSAD is Dr. Robert Whitesel, who has a

bachelor of science degree in electrical engineering, a masters degree in

engineering science, and a doctorate in mechanical engineering. Dr.

Whitesel's extensive experience in the nuclear power field includes three

years at General Electric's Knolls Atomic Power Laboratory working in the

areas of reactor physics and advanced submarine power plant design;-

:

Manager of Nuclear Safety and Analysis for the Electric Power Research

|Institute (EPRI); and, Washington, D. C. representative for the Nuclear

Power Division of EPRI. Dr. Whitesel has also worked on industry-wide

standard setting committees. Tr.11,795-96(Herbein). As the Manager of

NSAD, Dr. Whitesel will be assisted by approximately five technical staff

|

.
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1

during 1981. Tr. 11,781 (Clark). In order to facilitate NSAD's function

of providing staff support to the General Office Review Board, the
.

Manager of NSAD will be its permanent Vice Chairman. Staff Ex. 4, at

' 20-21, as modified by Staff Ex. 13, at 13; Tr. 11,554-55 (Arnold).

417. The General Office Review Board (GORB) is the final element of

GPU Nuclear's safety review program. There are three GORBs,

corresponding to the three GPU nuclear plants, with a comon full-time

chairman and a number of comon members of the three boards. Clark, ff.

Tr. 11,759, at'7. The TMI-l GORB is made up of eleven senior level

individuals with diverse technical backgrounds. Licensee Ex. 26(a)-(k);

Tr. 11,787-89, 11,791 (Thorpe). Five of these individuals are not

employed by GPU and thus are expected to provide independent input and,

insight. GORB reports to and takes general direction from the Office of

the President of GPU Nuclear Corporation; however, GORB members have
3

direct access to the Chief Executive Officer (Mr. Dieckamp), and the

Board of Directors. The GORB charter is broadly defined to encompass all

matters potentially affecting safety so as to foresee potentially

significant nuclear and radiation problems. This includes the

functioning of the safety review process and the adequacy of the Quality -

Assurance program. Like NSAD, GORB has no assigned tasks; it isi

therefore able to devote attention to identifying previously unrecognized
.

safety questions or underlying issues. Meetings of the TMI-l GORB are

| held about once every three months. Clark, ff. Tr. 11,759, at 6-7.

. _ . ._ _ _
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418. The Chairman of the GPU Nuclear GORBs is John R. Thorpe who

has his masters degree in chemical engineering and a continuous r.uclear

engineering background extending back to at least 1957 when he served as

a supervisor then Superintendent of the Savannah Nuclear Technology

Department of the New York Ship Building Company. Licensee Ex. 26(j).

419. In general, Licensee's safety review program appears to be

carefully designed by GPU to effectively utilize its organizational

framework to provide review of the on-site TMI-l staff, and the on- and

off-site technical support staff of GPU Nuclear Corporation. See, e.g.,

Tr.11,550-53,11,555-62(Arnold). Licensee has selected and requires

that any new personnel with safety review responsibilities be highly

qualified to perform these reviews, thereby assuring that the

recmunendations of its safety review groups are based on sound technical
,!

judgment. Clark, ff. Tr.11,759, at 9-10; Tr.11,791 (Clark). In

: addition, the responsibilities and organizational status of the various
i

j entities which comprise Licensee's safety review program have been

defined to assure that the safety review groups can operate
i

independently, and with the requisite authority to function effectively.

Id., at 10. I.

i I

!

'
420. Operational Advice. In addition to the safety review

functions described above, Licensee is taking specific measures to assure

the proper collection, evaluation, and dissemination of plant operational
'

experiences throughout the corporate structure and at TMI-1. Staff Ex.

4, at 21, as modified by Staff Ex. 13, at 13. Like the safety review
,

I

f
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program, the operational advice program supplements the responsibility of

the line function organizations. These line function responsibilities

are assigned to plant staff, such as Operations engineers and Plant

Engineering, as discussed in 11 86, 100-101, supra; shift technical

advisors, as discussed in 180, supra, and 1513, infra; and the Plant

Safety Analysis section of Technical Functions Division, as discussed in

1 513, infra.

421. It is the Plant Safety Analysis section which reviews all

licensee event reports (LERs) from GPU and other nuclear plants, the

NOTEPAD computerized information exchange among B&W owners, and general

industry experience from INP0. The section assigns to responsible line

organizations the specific review and assessment of corrective action for

all operating information considered to have applicability to TMI-1.

Clark, ff. Tr.11,759, at 8; Wilson, ff. Tr.11,722, at 7-8;

Tr.11,738-39,11,746-52 (Wilson); Tr.11,778 (Clark); Tr.11,536

(Arnold). This function is one of the review functions which draft

NUREG-0731 designates as the responsibility of the ISEG, but which

Licensee has chosen to delegate to the off-site Plant Safety Analysis
35/

section.-~' Tr.11,819(Clark). See 1 412, supra.
,

35/ The TMI-l on-site 10SRG, however, will review operating experience
~~'

within and without GPU with emphasis on the adequacy of corrective
actions, taken or planned for TMI-l. Also the G0RB will assess the
effectiveness of Licensee's utilization of operating experience from
within and outside GPU Nuclear to improve TMI-l operations and
activities. Clark, ff. Tr. 11,759, at 8.
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422. The Board regards the operating experience review function

which is to be perfor.ned by the Plant Safety Analysis Section to be very

important. The investigators of the TMI-2 accident have stated that

if the information on the feedwater transient which occurred at the

Davis-Besse plant on September 24, 1977, for example, had been placed

into an effective system for the evaluation of operating experience, the

TMI-2 accident of March 28, 1979 might not have happened. The Licensee

recognizes this, of course, and has sued the Comission on that
36/

acco un t.-~ See also Tr. 13,267-69 (Lee).

423. We have no reason to question the Licensee's representation

that its Plant Safety Analysis Section, and to a narrower extent its

TMI-1 10SRG and GORB will perform this function responsibly and that its

present intention is to see that this responsibility will continue to be

met.

424. In its proposed findings Licensee, as have we, discussed the

Cperating experience review function as a matter of operating advice.

Licensee PF 1 250. Nowhere in Licensee's evidentiary presentation or its

proposed findings can we discern that Licensee regards this function as a

36/ We officially notice the discussion of the Davis-Besse transient in
-

the report of the Special Inquiry Group (Volume I, at 94-97, Volume
II, Part 1, at 149-61) and the Licensee's claim against the NRC for
the purpose of placing our concerns about the operating experience
review function into context.

.. - .-
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L
- mandatory requirement of the NRC._U

3
This may be an oversight;

indeed the Board itself did not focus upon the matter during the hearing.
;

.

j Since the hearing however, in . reviewing the record, we have become aware
;

' that the' Staff. position on the enforcement of the operating experience

! review function is not sufficiently clear to assuage our concern.
'

!
!

.

I 425. The Staff in NUREG-0737, at 3-47, continued Task Action Plan-

I.C.5, Procedures for Feedback of Operating Experience to Plant Staff 1

;

| from NUREG-0660. The Task Action Plan calls for each applicant for an
i

j operating ' license to prepare procedures to assure that operating

f information pertinent to plant safety originating both within and without

f the utility organization is continually supplied to operators and other
1

j personnel. M. This requirement has been picked up in the Comission's ,

.

| May 7,1981 Proposed Rule adding to licensing requirements applicable to

applications for operating licenses, 46 FR 26491, May 13, 1981. For new

operating licensees the Comission would require:

| (vii) A management system shall be provided to perfom the
j following functions: (A)Reviewoperatingexperience
' information originating both within and outside the facility;
j (B) Promptly supply information pertinent to plant safety,
: including proposed procedural changes and plant modifications,

to operators and other appropriate plant personnel; and (C)!

{ Assure that such information is incorporated into training and
; requalification programs. (I.C.5)
|

'M.,at26,495.

- 37/ In its proposed finding 1296, n. 53. Licensee lists twelve Near
-

Tem Operating License requirements taken from NUREG-0694, including
Task Action Plan I.C.5 which Licensee has either met or has
committed itself to meet. Since Licensee depends upon CLI-81-3 a

which authorizes Licensee to be treated as an operating reactor
(Id., at 7, Slip of., March 23,1981), we cannot be assured that
eTEher Licensee or _the Staff regard the NUREG-0694 items to be - i

necessarily within the scope of this proceeding, or even that those ;

requirements are enforceable with respect to Licensee.
,

- _ , ,y -y. ..+...,,-,-~~-..----.,.,m m ~ . - - % -we,-.w-,m_-- --..-..,w- .myv,, . , - . , .-,.- - , _ww,.,~w,, . , , _ - . - - - -.m,,.._.., - - .,
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426. In SECY 81-422 the Staff recomended to the Comission that

Cany NUREG-0737 items, including Task Action Plan I.C.5 be incorporated !

|
into a proposed rule for operating reactors. However, the Comission |

38/ |

declined to publish such a proposed rule.--

427. The Staff in letters to the Board and to the management of

TMI-1 both dated April 21, 1981 asserts that the Staff will require the

implementation of Task Action Plan I.C.5, but the Staff does not regard

the requirement to be within the scope of the Comission orders dated

August 9, 1979 (Notice of Hearing) and March 6, 1980 (CLI-80-5 management

issues) in this proceeding. Staff Ex.12 (referenced letters and

Enclosure 1). See also Board Ex. 10, Attachment, at 2. )
|

428. We disagree with the Staff's position that Task Action Plan
i

I.C.5 is outside the scope of this proceeding. It is, we believe,

squarely within issue (7) of CLI-80-5. The operating experience review

function, or rather the absence of the function, has a close nexus to the

accident. The provision for the function is a material aspect of our

conclusion that the Licensee has satisfied CLI-80-5 issue (7). We expect

and require that Task Action Plan I.C.5, as set forth in the Proposed

38/ An unpublished memorandum, August 12, 1981 from John C. Hoyle,
-

Acting Secretary to William Dircks, TssToner Bradford approving,
et al., reports that the

Comission by a vote of 3 to 1 (Com
Commissioner Gilinsky not present and not participating) disapproved
publication of a proposed rule to codify NUREG-0737 operating
reactor requirements and schedules.
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'

Rule for operating ifcense applications cited above, 1 425, be enforced

as a part of this proceeding if restart of TMI-l is permitted.

429. The Board concludes that the Licensee has made adequate

provisions for groups of qualified individuals to provide safety review

of and operational advice regarding TMI-1.
,

;

J. Validity of Comparing TMI Infraction, LER and Operating1

Experience History With Inoustry-Wide Statistics

430. CLI-80-5 issues (8) and (9) directs the Board to examine the

following issues:.

(8) what, if any, conclusions regarding Metropolitan Edison's
ability to operate Unit I safely can be drawn from a

' comparison of the number and type of past infractions of
NRC regulations attributable to the Three fille Island

i Units with industry-wide infraction statistics;

(9) what, if any, conclusions regarding Metropolitan Edison's
ability to operate Unit 1 safely can be drawn from a
comparison of the number and type of past Licensee Event
Reports ("LER") and the licensee's operating experience at
tne Three Mile Island Units with industry-wide statistics1

~

on LER's and operating experience.

.

431. Only the Staff and Licensee filed proposed findings on these

1 issues. The Connonwealth cross-examined witnesses on the issues, but no

intervenor did so. We could discern no particular position from the

Commonwealth's cross-examination and we regard CLI-80-5 issues (8) andu

j (9) to be uncontested.

u
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432. Comparison of Infraction Statistics. In the management SER

1

(Staff Ex. 4) the Staff provided three tables of comparative infraction

dnd civil penalty statistics which it developed in order to respond to

issue (8). The Staff compared the enforcement history at TMI Units I and

2 to selected plants and national average data using enforcement

statistics compiled since 1975. To evaluate the enforcement history for

TMI, an attempt was made to select plants for comparison that were

licensed in a similar time frame, since safety equipment required and the

associated licensing requirements for this egalpment are to some degree

dependent on the time the facilities were licensed. The TMI-I comparison

sample included PWRs manufactured by Baocock & Wilcox (4 units),

Westingnouse (10 units), and Combustion Engineering (2 units). The TMI-2

comparison used plants licensed in a similar time period and included

history for only the first year of operation. This list included two
i

B&W-designed units and three Westinghouse-designed units. Staff Ex. 4,

at 27.

433. The number of inspections, noncompliances and civil penalties,

and the severity of the noncompliances were compared. In one table, the >

Staff snowed the enforcement data of 16 plants and TMI-l by year

(1975-1978), the noncompliances by category of severity (severity 1 being

the most serious), the total number of noncompliances, and the numoer of

inspections. In addition, the ratio of noncompliances to the number of
iinspections was included in the table to provide a " normalization" of the

data, since IE inspection results have shown through the years that j

n:ncompliances are dependent on the inspection manhours applied. Id.,

;

;

1
Il
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39/
at 27-28.~ The table also provides average statistics, based on

all plants licensed to operate during the years shown. The Staff's

interpretation of these data led the Staff to conclude that Tdl Unit 1,

enforcement statistics prior to the TMI-2 accident were very close to the

national average and slightly better than typical for the units shown.

There were no severity i noncompliances for TMI-1. M.

434. In its second comparison, applicable to TMI Unit 2, the Staff

used data similar to that used in the first table except that the

statistics were limited to the first year of operation of the selected

units, and the average data points shown were those for tne average of

the six units listed, not the national average. _Id. , at 28, Table

111.1.2. With respect to this second table, the Staff concluded that

TMI-2's noncompliance performance was typical of that for comparable

units. Again, there were no severity i noncompliances at TMI-2 prior to

the accident. _I d .

435. Finally, to complete its comparison of TMI noncompliance

statistics to those for other plants, the Staff tabulated the number

and dollar amount of civil penalties levied against licensees from their

inception in 1973 tnrough 1978. The Staff reported that civil monetary

penalties were levied ~against Met Ed on two occasions at TMI-l for

I

39/ Table III.I.1 seems to illustrate this phenomenon. In the years
1975 through 1977 when TMI-l had more than the national average-

of inspections, it had more than the national average of reported
noncompliances. In 1978 both the number of inspections and reported
noncompliances dropped below the national average. M.

. _ . - .
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physical security weaknesses; that the imposition of these two penalties

spaced two years apart and the cumulative amounts, coupled with the

noncompliance history of this license, did not indicate a cause for

regulatory concern;-and,-that no order was issued to TMI for correction

of a safety problem. Id., at 28, Table III.I .4. Overall, the Staff i
-

concluded that a comparison of Licensee's enbrcement history with

-industry-wide statistics indicated that Licensee has been an average

performer. M. , at 28.

- 4 36 . The Board did not believe that the data analyzed by the Staff

represents a reliable means by which to assess an individual plant's

performance, or the management capability of that plant's licensee. We

discussed our-doubts with Mr. Norman C. Moseley, Ofrector, Division of i

Program Development and Appraisal, Office of Inspection and Enforcement.

He agreed and stated: i

In general, I think that the value of this information
[nencompliance comparisons] is certainly not in the statistical
treatment, but rather how well a particular licensee learns
from the events that occur, and how much in depth they pursue
the causes; not just the apparent cause, but ~ the real basic -

root cause, and what corrective actions they take in correcting i

their ~ management systems, or their procedures or whatever might
be the basic root cause.

40/-
Tr. 13,081 (Moseley).~

40/ Mr..Moseley explained how IE's new Systematic Assessment of Licensee
-

- Performance program is a program which has. as om of its goals the
ability to rate licensee performance on a national basis. While
some of. the enforcement actions, as well as licensee event reports
(LERs), are part of the information that is considered in doing this
evaluation, it is only a small part.of the overall in-depth analysis.
of licensee weaknesses and strengths. Tr.13,082-85 (Moseley) .

i

,

4

. . -. .--- - . - - _ _ - . - - - - - - - , --- .-- , , , . - . .
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437. The Board specifically asked Mr. Moseley whether with respect

to the comparison of noncompliances, one could assume, for example, that

a severity 2 noncompliance was two times weightier than a severity 3.

Mr. Moseley answered in the negative. Moreover, he noted that the

comparisons provided in these tables were further obscured by the fact

that regional IE offices interpret technical specification compliance

differently. Tr. 13,088-89 (Moseley).

438. In addition, because of the statutory limitations placed on

the imposition of civil penalties, Mr. Moseley considered the information

provided by the Staff (Staff Ex. 4, at 32, Table III.I.4) also to be of

limited value. He explained that this limitation could not have been

cured by the Staff's providing a dollar figure of what the civil penalty

would have been, but for the statutory limit, because the Staff did not

in each case determine what the maximum penalty might have been, and so

the information was not available. Tr. 13,089-90 (Moseley).

439. It is Mr. Moseley's view, and we agree, that to make an

assessment of the relative enforcement history of licensees, it would be

necessary to summarize the types of occurrences or the types of things

about which citations had been made, see whether there were repeats in

these areas, where the corrected actions had been taken, whether they

were helpful in turning around adverse trends, and then compare the

plants with respect to their successes and failures in these areas.

Tr. 13,088-89 (Moseley).

_ - - _ _ _ _ _ _ _ _ _ _ - _ _ ~
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440. Licensee's response to the Board's inquiry with respect to the

usefulness of infraction history statistics in assessing Licensee's

ability to operate' Unit I safely was similar to the approach taken by the

Staff. Licensee's expert witness on this subject was Mr. Robert H.

Koppe, the Manager of Reliability and Safety Projects with the consulting

firm S. M. -Stoller Corporatiin. Mr. Koppe has had substantial nuclear

licensing and safety analysis experience, and, in particular, has worked

extensively on operating experience analyses for the Nuclear Safety

Analysis Center to identify and examine events at all V. S. nuclear

plants with potential significant economic or safety implications.

Koppe, ff. Tr.13,335 (attached qualifications).

441. Using a simple count of noncompliances of units in Region I,

thich were potentially related to plant safety, and discarding

noncompliances not relevant to the TMI-l facility, Mr. Koppe developed a

table of comparative statistics. He then derived a second table to show

the number of noncompliances per 100 inspector hours for Region I plants.

In each case, the performance of TMI-l was either exactly or almost
41/

exactly average.' Mr. Koppe concluded that:

At least in tneory you could look at all of the non-compliance
reports and read in detail what they examined, to what extent
they examined it and what they found, and possibly you could
draw some maaningful conclusions. But there is no way by
counting non-compliances or putting them in different bins or

!
41/ Mr. Koppe was of the view that because TMI-2 had been in connercial J

~

operation for only three months, the limited amount of data
available was not useful; consequently, all of his comparative
statis}icsexcludeTHI-2. Koppe, ff. Tr.13,335, at 1.
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by doing statistical analyses of them that you can draw

meaningful conclusions.

Tr.13,366 (Koppe); see also, Koppe, ff. Tr.13,335, at 25-27.

442. In summary, while both the Staff and Licensee compiled

statistical information on infraction histories of plants whicn could

reasonably be compared with TMI, both parties derived little meaning from

these statistical comparisons. To the extent a conclusion might be drawn

at all, Licensee appeared to be an average performer. Probably, the more

accurate view, however, is that there is no statistically reliable

conclusion that can be drawn concerning Licensee's ability to operate

TMI-l from a comparison of the number and type of past infractions of NRC

regulations attributable to the Three Mile Island Units with

industry-wioe infraction statistics.

443. Comparison of LER Statistics. In its evaluation of Licensee

Event Report (LER) statistics, the Staff considered three measures of

Licensee's relative performance in the industry, based on an examination

of industry-wide LER statistics from 1972 to 1980. First, tne Staff

considered management's effectiveness in eliminating the recurrence of

events with similar causation, based on the premise that once an event

has occurred, good management will ensure that it is analyzed and

corrected 50 that it will not recur. In the case of TMI, the Staff found

one series of recurring LERs related to maintaining seals on one of two

pressure-lock doors on the TMI-l centainment. While the Staff considered

this series of LERs to reflect negatively on Licensee's management, in

_- _ _ _ _ _ _ _ _ _ _ _ _ _
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light of the fact that there was only one such series and that in

substance, this particular problem was not as serious as that for series

identified on other operating plants, the Staff placed little

significance on this finding. Staff Ex. 4, at 33-34.

444. In its second method of analyzing LERs, the Staff tabulated

the number of LERs for the first year of connercial operation and for the

connercial life of the operating B&W plants. For these plants during

these time frames, the Staff also listed the ratio of so-called Human
--42/Error Licensee Event Reports (HELERs) to LERs. - This ratio was

considered more accurate than comparing numbers of LERs because while the

number of LERs varies greatly according to plant type, size, and age, as

well as the vintage of Technical Specifications and how they are

interprete'd by the Licensee, HELERs have been shown to be stable in

quantity over time, and also represent a stable percentage (20%) of the

total number of LERs issued per plant. Also, the ratio of HELERs to LERs

y eliminates variations .,etween plants that are due to Technical

Specifications. Id. , at 33-34, Table III .I .S. The Staff's statistical

analysis indicated that the safety performance of YMI was about average.

.I.d .

l

445. In its third evaluation, the Staff compared the percentage of

HELERs in a series of "What Went Wrong" categories, which classified the

-42/ The Staff did not consider other PWRs (or BWRs, for that matter) in
its data base in an effort to accurately reflect the human error

- rate, which would be influenced by plant type, size and age. Staff
Ex. 4, at 34.
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447. As in the case of noncompliance history comparisons, Mr.

Moseley of IE expressed the personal view that purely statistical

analyses of LER data are incapable of providing a basis for reaching a

conclusion with respect to Licensee's management. Tr. 13,095-96

(Moseley). In his view, while statistics should be looked at to assess

whether there is an extreme problem or apparent problem, they cannot be

relied upon except as they are worked into judgment and other subjective

management factors. Id.; Tr. 13,099-100 (Moseley).

448. Licensee's LER analyst, Mr. Koppe, did not consider a purely

numerical analysis of LERs to be of any value, including statistical

efforts to increase the reliability of these numbers, eg ., by ratios.

Koppe, ff. Tr. 13,335, at 23; Tr. 13,354-56, 13,377-78, 13,393-95

(Koppe).

449. As we did with respect to the statistical comparisons of

l infractions, the Board finds that there is no reliable conclusions that

can be orawn from a purely statistical comparison of Licensee's LERs with

industry-wide LERs.

450. Not depending upon a simple numerical comparison, Mr. Koppe

performed a very detailed analysis of all of the Licensee's TMI-l LERs
-

based upon his view that the level of reliability one can expect from

comparing LERs depends directly on the ability to isolate individual

factors and their influence on performance. He read every TMI-1 LER,

sumarized it for himself, classified it according to system and problem

- - _ _ _ _ _
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| nature of the problem identified in the LER, g ., safety equipment

malfunction, monitoring instrumentation malfunction, safety equipment

tripped. This analysis included in its data base the average percentage

for 31 PWRs. Again, TMI-l's statistics turned out to be very close to

the average; however, THI-2 showed statistically significant (higher)

variations in the categories of (1) safety equipment being on the wrong

setting or surveillance not being performed on schedule, and

(2) surveillance or maintenance not performed on schedule. The

explanation offered to account for TMI-2's above average number of

problems was that TMI-2 operating data spanned less than a full year
,

during tne first year of operation, a period of time which usually shows

significantly higher ratios of HELERs to LERs than subsequent years of

operation. Id,., at 33-35, Table III.I.S.
t

446. The Staff's evaluation was tnat none of the [LER comparison]

methods used to evaluate the quality of safety management at TMI-1 have

been proven accurate. The premises and assumptions upon which they are

based have not been validated. However, the idea of using the number of

recurrences of causally connected events seems to be a good one for two

reasons. First, it appears that it is logically correct; and second, it

appears that it cannot be easily biased. Its major shortcoming appears

|
to be a lack of a quantitative determination of how important the

particular deficiencies are to the health and safety of the public.

Nevertheless, the Staff concluded that the LER data do not show any

statistically significant or substantial anomalies for the management of

TMI-l compared to that for other plants. Id., at 34-35.
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area, relisted them all, and then reviewed his notes for patterns. He

divided the LERs topically into (1) personnel errors, and (2) loss of key

safety system functions (defined as systems the failure of which can

result in significant core damage if the system is not restored fairly

rapidly after the initiation of a transient). Koppe, ff. Tr. 13,335,

at 27-44; Tr. 13,383 (Koppe). In his personnel error analysis, Mr. Koppe

compared the entire five-year history of TMI-l with the experience of

PWRs for the first eight months of 1980, thereby manageably reviewing a

sample of LERs in detail. Koppe, ff. Tr. 13,335, at 29-30. Mr. Koppe's

safety system analysis focused upon complete failures of safety systems,

and varying time periods and different groupings of units for the system

failures he analyzed, M., PWRs and BWRs in the case of diesel generator

system failures, but only PWRs in the case of high pressure injection

system failures, in order to improve the reliability and meaningfulness

of the results of his comparisons. Koppe, ff. Tr. 13,335, at 34-42;

Tr. 13,375-77, 13,385-88 (Koppe).

451. On the basis of his LER study, Mr. Koppe concluded that the

pattern of personnel errors at TMI-l was typical of industry experience,

i.e., a decreasing rate as the unit matured. The average rate of

reported errors at TMI was slightly above average; in his view,- this was
,

almost certainly due to a greater willingness at TMI to blame personnel

error for component malfunctions. Tr. 13,361, 13,378 (Koppe). However,

the most serious type of personnel error in his judgment, involving

tagouts and lineups, occurred less frequently at TMI than at the average

PWR. Koppe, ff. Tr.13,335, at 33.
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452. The Board does not question Mr. Koppe's competence or candor

and his conclusions seem logical enough. However, we decline to afford

much weight to them because of several concerns. We do not feel

comfortable with the reliability of his LER data base. His analysis was ;

l
|a very ambitious undertaking and its implications are very broad and

important. His methods and conclusions depend heavily upon judgment.

All in all nis study may be very sound and his conclusions valid but

they have not been subject to the scrutiny in this hearing (or elsewhere

that we know of) required to provide reasonable assurance of their
43/
~

reliability.

453. Mr. Koppe also compared the failure rates of four key safety
44/

related systems' to tne failure rates / system unavailabilities

used in the WASH-1400 evaluations, as well as with failure rates on an

industry-wide basis. This led him to find that in all cases, actual

experience was better (by a very large factor) than WASH-1400

-43/ Inis is not intended as criticism of the Licensee or Mr. Koppe. He
was made available for cross-examination without condition or time
limitation. The Comonwealth's cross-examination centered on narrow
aspects, and no other party cross-examined. Koppe, ff. Tr. 13,335.
Considering the pace and length of the hearing the Board did not
have an opportunity to prepare an examination plan which would

linquire sufficiently into his data and methods. Nor did we see such
a need. We do not wish our reluctance to accept his conclusions in
this hearing to be taken as a disparagement of the reliability and
safety project headed by Mr. Koppe. With our limited opportunity to
observe, the project seems to be well thought out and it is a very
important undertaking.

44/ These are: system failures of the diesel generator system, the high
pressure' injection system, the auxiliary or emergency feedwater
system, and the low pressure injection system. Koppe, ff.
Tr. 13,335, at 38-41.
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456. Comparison of Operating Histories. The Board assumed that the

. reference to Licensee's operating experience in CLI-80-5 issue (9) was

primarily a reference to safety related operating experience. However,i

|

f neither the Board nor the Licensee regarded issue (9) as excluding a test

of Licensee's management competence in terms of power production and

capacity factors. Licensee's analysis of TMI-l's operating history also

compared the capacity factor of TMI-l with three other groupings of

nuclear units: B&W units other than TMI-1, PWR units other than TMI-1,
45/

and all nuclear units other than TMI-l.' Koppe, ff. Tr. 13.335,

at 5-8, Table 1. We are not reluctant to accept Mr. Koppe's opinion and

conclusions concerning the comparison of capacity factors as an indicator

of reliable operating history. This portion of his testimony, we

believe, is less judgmental, more scrutable, and stands upon a reliable

data base, _Id_., at 5-23.

457. In order to account in his analysis for the varying years of

nuclear experience gained at each plant, Mr. Koppe first weighted and

averaged the lifetime capacity factors of each of the units in the group,

using data from the first full month of comercial operation for each

unit through the end-of March 1979. Id., at 7. Since TMI-1 and the B&W

units have nuclear system designs that are generally very similar,

Mr. Koppe noted that the strongest similarity of performance should be
4

45/ In this comparison, Mr. Koppe included performance statistics as of
March 31, 1979 for all large modern nuclear units (all units rated
400 MWe or larger), which consisted of seven B&W units, 37 PWR
units, and 56 nuclear units .in total, excluding the TMI units.
Koppe, ff. Tr. 13,335, at 7-8, Table 1.

.
_ - _ - _ - _ - _ -
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probabilities, even if one ignored the lower risk of system failure which

would result if one accounted for the ability of operators to restore

systems to service. Mr. Koppe considered the fact that industry

experience was significantly better than WASH-1400 levels to be an

indication of the more than adequate level of safety which is being

achieved today. Since TMI-l was average or somewhat better than average

when compared against the industry statistics, he concluded that on the

basis of his LER analysis, the operations of TMI-l prior to March 1979

were such that they provided an adequate level of safety. Koppe, ff.

Tr.13,335, at 42-44.

454. The Board rejects Mr. Koppe's conclusions based upon WASH-1400

and the respective portion of Licensee's proposed finding 1 264.

Mr. Koppe was unable to justify his reliance upon WASH-1400 data.

Tr. 13,404-09 (Koppe, Jordan). Licensee's counsel on behalf of Mr. Koppe

later identified the portions of WASH-1400 data relied upon by Mr. Koppe.

Tr. 16,490-91. Nevertheless, we remain skeptical that the data justifies

Mr. Koppe's conclusion. We have not had the opportunity to perform our

own analysis to assure the reliability of the data base, and in any event

we do not have full confidence in the validity of Mr. Koppe's syllogism.

455. We are nowever satisfied, as Licensee urges us to be (PF

1 265), that Mr. Koppe's analyses provided no basis to suspect that

there are any serious shortcomings in TMI-l LER history which would cause

us concern about Licensee's management capability.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ _ _ _ _-__ _ _ _-_ __
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1

evident in these two statistics. (Generic problems that affect the

nuclear systems of B&W units will probably also affect TMI-1.
,

|

Conversely, problems affecting the nuclear systems of units designed by a

different vendor, but not affecting the B&W units, will probably also not

influence the performance of TMI-1.) Because all PWR units have many

design similarities inherent in their reactor systems, Mr. Koppe expected

that performance of PWR units would also be similar to that of B&W units

and TMI-l. Id. , at 8. In fact, the lifetime capacity factor of TMI-l is

considerably higher than the average lifetime capacity factors for other

B&W units, for other PWR units, and for all other nuclear units both as a

weighted average over the plants' lifetimes and, in Mr. Koppe's second

analysis, when comparing TMI-l's first five years of connercial operation.

with the corresponding averages of other units. This is the case even

though the experience for other PWR units and other nuclear units in

general includes proportionally more experience during the later, more

mature years of operation than does TMI-l when nuclear units

characteristically operate with a higher average capacity factor than

young plants (i.e, plants with up to four years of commercial operation).

Moreover, the largest differential (72.3% v. 58.7%) in lifetime capacity

factors is apparent between the performance of TMI-l and other B&W units,

which Mr. Koppe attributes to TMI-l's ability to avoid many of the
,

problems that caused outages at these other units. Koppe, ff.
i

*

i Tr. 13,335, at 8-10, Table 1, Table 2.

458. Licensee also compared TMI-l's operating performance with

other units on a more detailed level by reviewing the systems or
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components which have caused plant outages or load reductions in the

industry, and evaluating whether these problems affected TMI-1. Koppe,

ff. Tr. 13,335, at 10-23, Tables 3 and 4. Mr. Koppe concluded that all

the systems at THI-l have performed as well or better than corresponding
-:

systems at similar units. _Id., at 23.

459. Therefore the Board queried whether a utility could increase |

or maintain a high capacity factor intentionally by disregarding

necessary work at the plant performed only at shutdown, such as |
preventive maintenance. Mr. Koppe was of tne view that while a plant's

management could achieve this result over the short term, it would not be

possible over an extended period of time because of technical

specification limits. Tr. 13,350, 13,358 (Koppe). Secondly, since

refueling outages are responsible for more than one-third of all plant

outage time, in Mr. Koppe's view, good refueling outages are probably the

way in which good management is most effective in improving capacity

factor. Mr. Koppe viewed Licensee's success in this regard as a positive

indicator of management competence. Tr. 13,353 (Koppe); Koppe, ff.

Tr.13,335, at 23.

1

460. The Board is satisfied that the high capacity factor of TMI-l

over its operating lifetime was not the result of a disregard by Licensee
''

of safety in its efforts to resolve equipment problems and minimize the

lengths of outages. While a good operating history does not in itself

prove that a licensee is able to operate a plant safely, both results

require good management practices. See Tr. 13,351-52 (Smith, Koppe). We

I -. |-
'

u :
. _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ .
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believe that it is reasonable to impute good management skills to

Licensee from its capacity factor operating experience.

|

!
K. Licensee's Management Response to the TMI-2 Accident

,

461. Issue (10) of CLI-80-5 asks:

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

462. The Board received evidence on various subissues in response

to this question. In its management SER (Supplement I to NUREG-0680,

Staff Ex. 4), and in Supplement 2 to NUREG-0680 (Staff Ex.13), and in

NUREG-0760, tne Staff's IE Investigation into Information Floa During the

Accident at Three Mile Island (Staff Ex. 5), as well as in discussions

with the Board, the Staff focused upon two issues related to the TMI-2

accident: the flow of information during the accident, and an ongoing

Department of Justice investigation into past procedure practices at TMI.

Staff Ex. 4, at 36-37; Staff Ex.13, at 9-10; Tr.13,025-72 (Moseley).

Licensee provided a chronological description of the actions taken by GPU

,
management in the days and weeks following initiation of the TMI-2

| 46/
| accident. Keaten and Long, ff. Tr. 13,242.~ Mr. William S.
!

Lee, President and Chief Operating Officer of Duke Fawer Company, also

testified with regard to his perspective on what Licensee's response to

-46/ Mr. Keaten was cross-examined on this testimony by TMIA at a
subsequent hearing session. Tr. 16,524-48.
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the accident revealed about Licensee's management capability. Mr. Lee's

views were based upon his ' work at TMI after the accident, beginning on

April 4, 1979, assisting Mr. Dieckamp in overseeing on-site activities,

as well as on his familiarity with Licensee's top management and
-:

organizational structure. Lee, ff. Tr. 13,251, at 1-3; Tr. 13,254,

13,273-75 (Lee). Licensee'stestimonybyMr.WilkiamWegnerprovided

additional information on this subject, based on Mr. Wegner's involvement

in TMI activities since the TMI-2 accident. Wegner, ff. Tr.13,284, at

1-8, 33-35. The intervenors presented no testimony on this issue.

463. In its consideratio.i of issue (10), the Board did not want to

consider a minute-by-minute recap of the TMI-2 accident scenario or other

topics which were reviewed in extraordinary detail in the nuiaerous

post-accident investigations, or to review the multitude of Licensee

. responses to the accident, which essentially consist of everything that

i has happened at TMI since March 28, 1979. 'However, we were interested in

determining whether any particular actions on the part of Licensee

reflected positively or negatively on Licensee's management competence,

ano whether any of the witnesses considered there to be more subtle ;

factors, such as management attitude, which were deficient in Licensee's a

management during-the events following the accident. Included in this.
,

latter inquiry was our interest in Licensee's responses to external

stimuli, such as the Staff's -inspections, as well as Licensee's internal

reactions to the TMI-2 accident, such as whether. Licensee evaluated and,

if so, in what manner, the performance of individuals in the company

during the accident. See Tr.-ll,597-608 (Arnold).
|

, _. -_ - - . . _ .
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1

464. A descriptive account of Licensee's on-site and off-site

management response to the first day of the TMI-2 accident and in the

days and weeks immediately thereafter was provided by Messrs. Keaten and

Long, two members of Licensee's management who were actively ir volved in

post-accident events. Keaten and Long, ff. Tr. 13,242. These witnesses

testified to the actions taken by Licensee management during the first

day of the accident. _Id., at 2-13. They described and commented upon

the follow-up to the accident in the weeks af ter the accident as well,

aescribing the technical support that was made available both on- and

off-site, the establishment of coninunications links, and the expedited

purchase and delivery of large amounts of equipment. _Id,. , at 13-27.

While acknowledging that the accident led to major changes.in the

organization and staffing of Licensee's nuclear-related activities as

well as its emergency plan, Messrs. Keaten and Long offered a positive

view on the actions taken by Licensee's management in connection with tne

TMI-2 accident. In the opinion of these witnesses, actions by members of

Licensee's management in response to the accident do not reveal

management deficiencies that must be corrected before Unit I can be

operated safely. Id., at 27-28.'

465. Mr. William S. Lee, President of Duke Power Company and

Chairman of INP0, also testified on the subjee.t of Licensee's management

response to the TMI-2 accident, both with respect to the events following
1

the TMI-2 accident and Licensee's actions in connection thereto, and to

his general views on Licensee's management structure and -capability. See

11 50, 120-121, 124, 136, supra. Concerning the events following the
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TMI-2 accident, Mr. Lee believes that Licensee's management of the

unprecedented technical and organizational tasks with which it was faced,

along with the pressures of the event and the demands of the media, was

. accomplished with great skill and steadfast purpose under difficult and
''

trying conditions. Lee, ff. Tr. 13,251, at 5. It appears to us that Mr.

Lee is describing his view of Licensee's response after his April 4,1979

arrival on the scene, and not Licensee's immediate response to the

accident as Licensee's PF 1277 would have us find. Id. , at 3;

Tr. 13,279 (Lee).

466. In the Board's view, even putting aside the issue of proper

disclosure of iaformation by Licensee which we address below, the

testimony of Messrs. Keaten and Long on Licensee's mechanical and

technical responses to the accident, particularly on the first day, is

more positive than appears warranted. For example, Staff Ex. 5

(NUREG-0760), describes the uncertainties among Licensee's technical and

management personnel as to what was occurring. In the broadest sense of

issue (10), of course, this entire proceeding has been addressing the

lessons learned from the .ccident. In that context, deficiencies in

1

responding to the accident, whether or not they were peculiar to

Licensee, are and will be addressed in other sections of our decision,

such as training, management organization, emergency planning, etc.

467. It appears to us that the broader perspective of Licensee's
t

consultant, Mr. Wegner of BETA, is more accurate. In Mr. Wegner's view,

the accident at TMI-2 should be viewed as an event through which industry

problems, which were not the result of the errors of a few people or a

- - _ __ _ - -_
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group of individuals, or unique to TMI-1, were made public. .The stage

| was set for the accident at TMI-2 many years ago, according to

Mr. Wegner, based on problems applicable to the entire civilian nuclear

power industry. Wegner, ff. Tr.13,284, at 33-34; Tr.13,320-22

(Wegner). This is consistent with Mr. Lee's testimony. Tr. 13,269-71,

13,273-74 (Lee); Lee, ff. Tr.13,251, at 9-11. While not all of these

deep seated problems have obvious solutions, nor have they been corrected

to the point where Mr. Wegner is fully satisfied, in his view, GPU has

made more progress than other utility companies in implementing changes

as a result of the accident and, more importantly, is not now deficient

in its_ corporate or plant management such that Unit 1 cannot be operated

safely. He therefore concludes that there are sufficient management and

technical capabilities within GPU to permit restart of TMI-l. Wegner,

ff. Tr.13,284, at 34-35.

468. There have been numerous special investigations into the TMI-2

accident conducted from various vantage points. Included in this list is
,

IE's investigation of the accident, NUREG-0600, in which the Staff

provides an account of tne actions and management decisions undertaker, by

those members of Licensee's management who were called to the site to

provide emergency direction to cope with the operational aspects of the

accident. Staff Ex. 4, at 36. NUREG-0600 also addresses the additional
_

surport that was provided through Licensee's organization and by other

parties to support the on-site operational activities. Id. In his cover

letter forwarding the escalated enforcement action which resulted from

the NUREG-0600 IE investigation findings, the Director of IE stated that
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"the NRC Staff will consider the effectiveness of actions taken in

response to this correspondence in developing its position on readiness

for restart before the Atomic Safety and Licensing Board constituted to

consider the restart of Unit 1." Staff Ex. 4, Appendix A, at 1. As a
,

result of the IE investigation findings and subsequent enforcement

action, Licensee responded in a number of ways including questioning some

of the conclusions reached by IE, paying a fine, reaching an agreement

with the Staff with respect to acceptable corrective actions, and

transmitting additional responses to document corrective actions taken or

to be taken for each item of noncompliance identified in the original

Notice of Violation. _Id,., at 1-7. As a result of Licensee's

responsiveness, although the implementation of corrective actions was not

completed at the time of testimony on Feoruary 10, 1981, there are no

remaining items raised by IE's investigation of the accident where IE

considers Licensee's response to be inadequate, or where there remain

differences between the positions of IE and Licensee. Tr. 11,982

(Keimig). The Board considers this fact to be a positive factor in our

assessment of Licensee's response to the TMI-2 accident, in particular,

and in general, an indication of a responsible management attitude by I

Licensee ~ towards its nuclear-related activities. |
1

|
1

469. .An important focus of several extensive investigations and

reports thereof, Congressional inquiries, Comission coments, etc., has

been deficiencies in the flow of information regarding plant conditions

from the Licensee to NRC and state authorities particularly on the first

day of the accident, March 28, 1979. The Board is aware of and generally

,
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thermocouples; and the contai.nment pressure spike. Also included,

particularly for the uncertainty and potential degradation of reactor

conditions which they should have disclosed if properly evaluated, are

the times and/or nature of operation of the High Pressure Injection (HPI)
'

and let down systems, the reactor coolant pumps, and the Pilot Operated

Relief Valve (PORV, also referred to as the EMOV). The above is not an

exhaustive list of all matters. Tr. 13,026 (Moseley). Staff Ex. 5

(NUREG-0760). See also, for a correlation of the items discussed,

| M.,the Udall Report and the Rogovin Report and Memorandum, supra.

475. The comunication or failure thereof by the Licensee to the

Comonwealth includes a meeting with Lt. Governor Scranton at his office

at or about 2:30 p.m. on March 28. The senior Licensee representatives

cere the Vice President for Generation, John Herbein, and TMI Station and

( TMI-2 Unit Manager Gary Miller. Comonwealth personnel present in

addition to the Lt. Governor included Thomas Gerusky, Director of the

Pennsylvania Bureau of Radiation Protection. See, eg. , Staff $x. 5, at

7, 42. While we do not rely on Mr. Gerusky's interview with the IE

investigators for the truth of the matter asserted since he was not a

witness before us subject to questions, we note that Mr. Gerusky was

later unhappy, based on his perception of the meeting, that

Messrs. Herbein and Miller conveyed the view that the accident was over

and everything was under control. Staff Ex. 5 (NUREG-0760), at 42,

Appendix B, at 113-1; see also Udall Report, at 110-116, which includes

excerpts from Mr. Gerusky's interview by IE.

i-
- - - - - - -
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473. The specific conclusions reached in NUREG-0760 (at 10-11)

cere:

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

-
. -

2. On the day of the accident, an effective system did not exist
to ensure adequate information flow; i.e., to provide
significant information for dissemination and evaluation within
the onsite organization or offsite within the Met Ed and GPU
organizations as well as the NRC, Connonwealth of Pennsylvania,
and other agencies.

!

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

4. Met Ed was not fully forthcoming on March 28, 1979 in that they
did not appraise the Commonwealth of Pennsylvania of either the
uncertainty concerning the adequacy of core cooling or the
potential for degradation of plant conditions.

5. Information was not intentionally withheld from the State on
the day of the accident.

6. Information was not intentionally withheld from the NRC on the
day of the accident.

7. The NRC did not have an effective system to ensure that
information was properly accumulated, evaluated, and
disseminated.i

8. Reporting requirements, both to NRC and to the State, were not,

'

sufficiently specific on March 28, 1979.
!

474. Without going into details which are fully described in-

NUREG-0760 and the other reports not in evidence which we have listed

above, the disclosure issue includes the following items of information:

the Licensee calculated projected dose rates for Goldsboro of 10 R/hr and

higher; the elevated temperature indications of the hot-leg and in-core

__ _ _ _ _ _ w
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(L. Bradford, Smith - March 27,1981); Tr. 20,776-82 ( Aamodt, Snith -

April 30.1981); Tr. 21,011-15 (L. Bradford, Snith - May 1,1981);

Tr. 22,989-93 (Smith), 22,997-99 (L. Bradford, Snith - July 9,1981). We

explained why it was not permissible simply to take official notice, over

objections, of other investigations, such as the Udall Report, for the

truth of the matters asserted. Id. We further explained, however, that

the Board is aware of the other investigations and reports. We carefully

considered whether to pursue the disclosure issue further on our own and

decided not to do so. Iji. We will reiterate our reasons in greater

detail here.

471. In the course of the following discussion, we will in part

reference the documents listed above which are not in evidence. We do so

as part of our consideration of why we did not expano the hearing on our

own to hear other evidence on the disclosure issue. We cannot, and do

not, find any facts solely on the basis of documents not in evidence.
.

472. The IE NUREG-0760 investigation concluded that information was

not intentionally withheld from the NRC or the Connonwealth on the day of

the accident, but significant information did not adequately flow (either

on the site or off the site), and that Licensee wts not " fully

forthcoming" in appraising the Connonwealth on the first day of the

uncertainty of or potential for degradation of plant conditions. Staff

Ex. 5, at 10-11; Staff Ex.13, at 9; Tr.13,025-27 (Moseley).

t
_ ___ _ _ _ _ _ _ _ - - - - . _ _ - - - - --
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( familiar with the contents of the following documents on this subject
|

| which are not in evidence in this proceeding:

1. NRC Special Inquiry Group ("SIG" or "Rogovin") Report: Volume I
(particularly 14-23,27-44,156-60); and Volume II, at 894-913 (January
1980).

- :-

2. Reporting of Information Concerning the Accident at Three Mile
Island, a report prepared by the majority staff of the Committee on
Interior and Insular Aff airs of the U. S. House of Representatives
("Udall Report") (March 1981).

3. NUREG-0600 (August 1979) -- Looked at selectively to compare
summaries of particular occurrences with other reports (eg ., 4.14 re
pressure spike).

4. Memorandum, M. Rogovin and G. T. Frampton, Special Inquiry Group
to Chairman Ahearne, re: Questions Submitted by Congressman Udall, and
attachment: Evidence On Questions Posed to Chairman Ahearne by
Congressman Udall in Letters of January 21 and February 4,1980 (March 4,
1980).

5. Letter, Chairman Ahearne to Congressman Udall (February 13,
1981), enclosing January 27, 1981 IE Notice of Violation based on
NUREG-0760, and individual letters to Congressman Udall from each of the
Commissioners regarding their views with regard to NUREG-0760 and whether
information was intentionally withheld by Licensee.

470. The only testimony directly in evidence on the information

disclosure issue is NUREG-0760 (Staff Ex. 5), and the testimony of its

sponsoring Staff witness, Mr. Moseley. Tr. 13,023-78 (Moseley).
t

Throughout the proceeding before and af ter Mr. Moseley's appearance, we

reminded the parties including the Comonwealth, Mrs. Aamodt, and

particularly TMIA, that they could present witnesses on the disclosure

issue, including the Udall Committee staff report, if they had a

sponsoring witness and presented it on a timely basis. M.,Tr.

12,006-007 (Dornsife, Smith - February 10, 1981); Tr. 16,547-48

_ _ _ _ _ _ _ - - - _ _ _ - _ _ _ _ _ _ -
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476. As appears throughout all of the reports, Mr. William

Dornsife, a nuclear engineer with the Pennsylvania Bureau of Radiation

Protection, was one of the prime state contacts to whom Licensee passed

information on the fi.rst day. He was not at the meeting in the Lt.
--r

Governor's office. If further investigation is pursued, which we did not

deem worthwhile to do, further inquiry could De better focused on the

extent to which Mr. Dornsife (as compared to Mr. Gerusky) knew or better

appreciated information by the time of the meeting and whether

Mr. Dornsife would have interpreted comments by Messrs. Herbein and

Miller at the meeting differently. We note, however, that Mr. Dorr.sife,

like Mr. Gerusky, believed the plant was stable although not in the

desired mode (Staff Ex. 5, at 41), and that he too did not know of any

uncertainty as to whether the core had possibly been uncovered for a

significant period of time early on the morning of March 28. Compare

Staff Ex. 5, Appendix B, at 104-3 (Dornsife) with M ., at 105-3 and 105-4

(Gerusky).
.

477. Conclusion 4 of NUREG-0760 that the Licensee was not fully

forthcoming on the day of the accident in failing to inform the

Coninonwealth of the uncertainty of or potential for degradation of plant

conditions appears to us to be inconsistent with conclusion 5 that

information was not intentionally withheld from the Comonwealth on the
.

day of the accident. One possible explanation of this is apparently that

the IE investigators believe that the predominant f actors in the

information flow problems were their conclusions 1, 2 and 5, supra. See
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also Tr. 13,027 (Moseley). IE may be equating " intent" with a malicious

motive rather than a conscious decision to hold back information. See

Tr.13,056 (Moseley), and compare use of " willful withholding" in the

Rogovin Report, quoted infra. In our view, to be "not fully

forthcoming" is also to intentionally (in the sense of consciously)

cithhold information. See also, letter from Commissioner Gilinsky to

Congressman Udall, February 13, 1981. Therefore, interpreted in best

light to Licensee, NUREG-0760 concludes that Licensee's officials did not

understand the accident and while its officials consciously held back

information and uncertainties about the significance of that information

for the condition of the reactor, they may have done-so because they did

not appreciate the severity of the situation. See also Tr. 13,035-36

(Moseley). As Commissioner Hendrie stated in his letter to Congressman

Udall of February 20, 1981, this is cold comfort indeed.

478. The problems of communication organization and mechanics in an

emergency, and appreciation of plant parameters, are the subject of the

bulk of this hearing in the context of training, management, design

changes, and emergency planning. A policy to emphasize early release of

preliminary information, which has become a keystone of the new NRC rules

and guidance on emergency planning, can solve the problem of a misguided

past desire not to alarm the public by preliminary release of

information. Not so easily dealt with would be a conscious desire to

mislead on the part of a licensee. We could identify no evidence in any

.. . .. .
.

.. . . .

_ __ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,
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would be an important official in any future emergency at TMI-l. On the

day of the accident, ne set up a connand post at the Observation Center

which is off-site but on the river shore adjacent to the island. Keaten
i

1

and Long, ff. Tr.13,242, at 6. It appears'throughout the investigation

reports that Mr. Herbein received his information at the Observation

Center primarily and perhaps almost exclusively from Mr. Miller.

Therefore a determination of what Mr. Herbein knew and comprehended about

what he knew, and when, to a great extent depends upon a determination of

what, and when, Mr. Miller knew and comprehended and whether, when and

wnat information he reported to Mr. Herbein. I
-

481. Compounding the problem of ascertaining more precisely and

definitively whether Mr. Herbein's role requires future action with

respect to restart of Unit 1 is that even w ere the depositions are

reasonably consistent, the different investigating groups, and even the

individual Commissioners, reached-different conclusions on the issue of

intentional withholding of information. For example, according to the

Rogovin Report, Mr. Herbein believes he was given general information

that high thermocouple readings were obtained, but were discounted.

Rogovin Report, at 90. If believed and understood in the context of

other information, the readings should have indicated serious core

cooling problems, and possibly uncovering. Staff Ex. 5 (NUREG-0760), at

18-20. However, the extent to which even Mr. Miller and other on-site

Licensee personnel appreciated the information is uncertain and

,
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of the investigations that any such possible actions by individuals

employed by Licensee at the time of the TMI-2 accident was part of a

management decision to do so,jt.g., a conspiracy or company approach.j

The concern therefore devolves to individual,s.
-:

479. The focus on individuals who failed to disclose information of

both NUREG-0760 and the lidall Report, as well as the Rogovin Report and

Memorandum and the letters from the NRC Commissioners to Congressman

Udall, was on Gary Miller and John Herbein. Mr. Miller had the role of

Emergency Director and was in command in the Unit 2 control room. He may

no longer be with Licensee and in any event he is no longer in any staff

position with Licensee of any importance to TMI-l that we can determine

as a result of our full inquiry of Licensee's present managers.

Therefore, given our charter to determine CLI-80-5 issue (10),

Mr. Miller's role qua Mr. Miller is moot.

'

480. Mr. John Herbein was Vice President for Generation at the time

of the accident. He was the senior Licensee manager in proximity to the

site from the time of his arrival at approximately 11:30 a.m. on

March 28, 1979. Mr. Herbein is no longer in a direct operational

position, but he now holds an important support position described

elsewhere in this decision as GPU Nuclear Corporation Vice President for

Nuclear Assurance. In addition, he is the third designated Energency

Support Director. Tr. 14,784-85 (Rogan). In the perhaps unlikely, but

nevertheless possible, event that the first two people are not available,

Mr. Herbein

,.
.

.
.

.. .J
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emphasized differently by the reports. Compare M .; Rogovin Report, at

898-0-2; Udall Report, at 22-38.
!

482. The extensive depositions taken by the earlier Rogovin Special

Inquiry Group, supplemented by and viewed together with the extensive

depositions taken by the IE inquiry group as reported in NUREG-0760, are

not consistent with respect to what was known and when it was known by

Mr. Miller, g., knowledge and appreciation of the pressure spike

discussed below in connection with Mr. Dieckamp's telegram. The IE

investigators concluded that inconsistencies between statements by

different individuals, and between statements at different times by the

same individual, were not the result of lying. Tr. 13,028-29 (Moseley).

We accept that there are other plausible explanations for the

inconsistencies as noted by IE (Id.), but we see no basis in NUREG-0760

to conclude that no individual lied to the interviewers

483. The conclusion of the Rogovin Report, which preceded

NUREG-0760, and the Rogovin authors' explanation of that conclusion are

worth noting, again not for the truth of them, but to illustrate the full

semantics and nuances of the varying interpretations. The Rogovin

Report, at pages 159-160 concludes:i

In sum, we concluded that the evidence failed to establish
that Met Ed management or other personnel willfully withheld,.

! information from the NRC. There is no question that plant
information conveyed from the control room to offsite
organizations throughout the day was incomplete, in some,

' instances delayed, and often colored by individual
interpretations of plant status. Indeed, information conveyed

_ _ _ . . __ _ _.
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by Met Ed, NRC, and B&W employees in the control room to their
own managements and offsite organizations was in many cases
incomplete and even inaccurate.

However, based on the evidence, we could not conclude that
tne causes of this breakdown in information flow went beyond I

confusion, poor comunications, and a failure by those in the
control room, including NRC and B&W employees, to comprehend or
interpret the available information, a failing shared to some
extent by offsite organizations as well.

.

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

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

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

from NRC.
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484. In their Memorandum to Chairman Ahearne of March 4, 1980, the

chief authors of-the Rogovin Report (at 3-5) explained that:

The reasoning which led to this conclusion, as set forth
in some detail in Volume II and explained in the Comission
briefing on~ January 24, 1980, at page 59 of the transcript, is
as follows. We found no direct evidence of willful withholdin'g
of critical information: no witness testified that he
consciously withheld information he regarded as important or
that he thought anyone else did, or that he overheard any
discussions about. withholding information or gained a firsthand
impression that such conduct was occurring. It was this type
of evidence to which we referred in the last sentence quoted
above.

Obviously, such testimony is often not easy to elicit from
those directly involved. However, in this case there were a
large number of people present in the Unit 2 control room on
March 28 from a variety of organizations (including the NRC).
None of those deposed or interviewed could provide any direct
evidence of a cover-up.

There is evidence from which one could infer that
information was intentionally withheld from the NRC. Such an
inference could be drawn from the very fact that some critical
information was not in fact reported; from a judgment that the
explanations given as to why information was not believed or
why it was discounted, albeit plausible, are not convincing;
and from the existence, in a few instances, of conflicting
testimony about who knew what at what time, which could be read
as an attempt by witnesses to deny falsely that they were aware
of critical information that they knew should be reported.

The problem with the drawing of such an inference is
four-fold. First, it is merely an inference; there is no
direct evidence to support it.

Second, although there is some sworn testimony that could
i support such an inference, in order to draw the inference it is
, necessary to disbelieve the sworn testimony of a number of
[ individuals. As our Report and the attached paper make clear,
: in the case of the in-core thermocouples it is necessary to

disbelieve the testimony of at least five people -- Porter,
,

Miller, Ross, Rogers and Logan -- that the high readings were,

not believed to be accurate when reported to Miller and were
,

; therefore discounted.
;

***

_ _ _ . . . _ . _ . _ _. _. _ _ _ _ _ . _ _ _ , _
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This is not to say that none of these individuals may not
have given false testimony under oath, or recalled events
incorrectly. However, in the absence of direct testimony
tending to show that they have testified falsely, such a
conclusion would necessarily be based on surmise rather than on

.

I

evidence. j

Third, there are plausible explanations other than
intentional concealment that have been advanced for the
discounting of the information in consistent sworn testimony by
control room personnel, and there are plausible alternative
explanations for the failure to report this information other
than willful withholding, including confusion, fear, and a
desire to focus on getting the plant stable. These are
discussed in our Report. In hindsight, the explanations given
for disbelieving some of the information may not be very
convincing to some, but from that one cannot necessarily
conclude that the testimony is false.

Finally, we know that critical information was also not
reported by NRC and B&W personnel to their own managements
during the day, or by Met Ed control room personnel to off-site
Met Ed and GPU officials. No one has suggested that such !
conduct involved intentional concealment. Indeed, as our
Report points out', top NRC officials including the acting
Chairman had information on March 28 indicative of core
uncovery, yet this information was not comunicated .to Congress
the next day in a formal briefing. As we noted in our Report,
these facts tend to lend some weight to the notion that
confusion and lack of competence by Met Ed employees, rather
than a conspiracy to withhold information, was involved.
[ Emphasis in original.]

485. We have also looked at draft and final conclusions of the i

Udall Committee staff report, as noted in our letter of April 30,1981 to

Congressman Udall. See Tr. 20,776-82. Again, we discuss a report which

is not directly in evidence in the context of our awareness of the

information and views expressed in it, not for the truth of the matter

asserted in it. The original draft conclusion, appearing on page 247 of

the draft Udall Report, was:

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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The record shows that on March 28, 1979 TMI management did
not provide State and Federal officials information that was
understood by them and necessary to assess accurately the
condition of the reactor and the likelihood of a major
radiological release. The preponderance of evidence indicates
that such information was intentionally withheld by TMI

.

management from State and Federal officials. The preponderance
of evidence indicates, in addition, that the TMI managers
presented to State and Federal officials misleading statements
that conveyed the impression that the accident was
substantially less severe and the situation more under control
than was in fact the case.

486. The conclusion of the final printed Udall Report (at p.121)

was modified to read:

The record indicates that in reporting to State and
Federal officials on March 28, 1979, TMI managers did not
communicate information in their possession that they
understood to be related to the severity of the situation. The
lack of such information prevented State and Federal officials
from accurately assessing the condition of the plant. In
addition, the record indicates that TMI managers presented
State and Federal officials misleading statements (i.e.
statements that were inaccurate and incomplete) that conveyed
the impression the accident was substantially less severe and
the situation more under control than what the managers
themselves believed and what was in fact the case.

487. The NRC Staff witness who headed the IE NUREG-0760

investigation team testified that in his view a comparison of the final

and draft conclusion of the Udall Report shows significant changes and a

" softening" of the conclusion. Tr. 13,038-39 (Moseley). We are less

certain. The conclusion that information was intentionally withheld was

deleted. However, the last sentence of the conclusion was modified in

the other direction. In restating the draft conclusion that TMI managers

made misleading statements to government officials which conveyed a more
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optimistic impression than was in fact the case, the final version of the

conclusion added that the misleading statements were inaccurate and

incomplete and that the TMI managers themselves believed the situation to

- be different than what they conveyed. Perhaps the change is analogous to

our difficulty in reconciling "not intentionally withheld" with "not

fully forthcoming" in NUREG-0760, and the different nuances between the

two Udall Report versions is a difference in the motives ascribed to the

TMI managers by the Udall Report. However, we do not know. As we stated

in our letter of April 30, 1981 to Congressman Udall, we infer from the

final language that notwithstanding the deletion, his staff's report

still concludes that information was withheld intentionally and further

that inforniation was presented inaccurately by TMI management on the day

of the accident.

488. The NUREG-0760 extensive investigatory data base, including

depositions of many individuals, utilized and expanded upon the earlier

Rogovin investigation. It appeared to us and to the NRC Staff that the

Udall Report, although emphasizing different aspects, relied upon the IE

at.d Rogovin data base rather than any additional sources. Tr. 13,043-44,
13,065(Moseley).

489. Comparisons of the conclusions of the investigations are not

easy. We have voiced some speculation above which could at least

partially reconcile apparent inconsistencies within the same report and

b: tween reports, but it.is just that -- speculation. It appears to us
|

'?
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that the different conclusions are to a large degree due to differences

in views by the investigators of how fully the TMI managers, primarily
*Messrs. Herbein and Miller viewed together, comprehended the information

known to them. This is more difficult than determining what information

was known (as distinguished from comprehended) to Mr. Miller, although

this too is not clear. In addition, it is much more difficult to

separately determine what Mr. Herbein himself comprehended. The reports

of the investigations do not focus sufficiently for our purposes on what

information he had knowledge of.

490. Had parties elected to litigate the issue of Mr. Herbein's

role in the disclosure of information, they would have been permitted to

do so. We have above cited the inaction of the parties in not presenting
47/

witnesses competent to sponsor the Udall Report into evidence.~

However, based on our reading of the Udall Report and on our analysis

above, such testimony by itself was not likely to provide a solid basis

for determining whether Mr. Herbein as an individual either consciously

(intentionally) failed to disclose significant information or conveyed

-47/ On the last day of the hearing, TMIA asserted that the principal
author of the Udall staff report would come to the hearing if the
Board so requested. Tr. 22,997-98. It is not clear if TMIA meant
he would have testimony to offer on behalf of a TMIA sponsored
direct case, or just that he would come to answer questions if the
Board wished to ask him any. This was obviously much too late for
TMIA to request even more time to present a witness. The Board, for
the reasons-indicated months before, and reiterated several times on

.

the record as cited above,1470, supra, determined not to request
witnesses to pursue the matter on its own.

.. . .

. . _ _ ___ - ___-_- __ - -_-
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I

information he knew to be inaccurate about the condition of the reactor.

We think it even more significant that parties did not question

Mr. Herbein about this matter. In addition, the Comonwealth was an

. active participant in the hearing. It has not pursued this matter. Had

it wished to do so, it would have been logical and easy for the

Comonwealth to present its own people, notably Mr. Gerusky and/or Mr.

Dornsife, as witnesses on an important part of the issue -- what was

disclosed to them and when by Mr. Herbein. It is clear that the

Commonwealth, as well as the Staff, have elected not to challenge

Mr. Herbein's fitness for his present position. This is important

because the principal role of Mr. Herbein effected by a future emergency

situation is that of third in line to be Emergency Support Director for

TMI-1. An expressed lack of confidence by the Commonwealth, and to some

extent by the NRC Staff, in an individual to fill that job would have

been viewed very seriously by us because of the significant close working

relationship between Licensee and the Comonwealth's officials required

by the emergency plans.

491. Could we have pursued the matter of Mr. Herbein's role in the

flow of information further on our own? Yes. However, it is very

difficult for the Board to act as investigators when no party is pursuing

the issue. It was and is our view that given the background set forth

above of the other investigations reaching differing conclusions, we were

unlikely t6 better reach a definitive conclusion based on the same data

base. In order to focus better on the knowledge and comprehension

of and disclosures by Mr. Herbein, further extensive investigation,

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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including the testimony of about ten individuals in our preliminary

estimate, would be required to add to the data base. This would have

diverted us both on and off the record from matters in the case which are -

more important to the determination of whether Unit 1 can be operated

safely and would have extended the length of the hearing very

significantly, without any great confidence by us that we could even then

reach a conclusion. In addition, the most adverse outcome of such an

inquiry of our own from the standpoint of the Licensee would be the
48/

removal of Mr. Herbein from some or all of his proposed duties.--

492. We recognize that we are charged with the initial

determination of whether, and if so under what conditions to permit

restart. However, we are also influenced by tha fact that the

Commission itself, in the context of its oversight of the Staff's

enforcement actions, elected not to recommend further censure of

individuals because of improper disclosure of information. After

reviewing the various investigations in order to determine whether to

proceed further on our own, we developed an enhanced appreciation for the

---48/ Consistent with our assurances to the other parties that we would
accept a full litigation of management's response to the accident,
we also assured Licensee that, in the event of such a litigation, we
would take all the time necessary to assure a full objective record.
Our concern was that Licensee not lose the best people available to
it solely because of the perception by others of their accident
role. Tr. 11,608-09 (Smith).

s. .
_ _ _ _ _ _ -
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frustration exprestad by Commissioner Bradford in his letter of

February 24, 1981 to Congressman Udall, in stating:

Did they withhold their full range of concerns over what
had happened early in the day? I believe so. Deliberately? I
think perhaps. Am I confident that my beliefs could be proven?
No. That they are correct? Only moderately. Is there
reasonable doubt about them based on the investigations as they
stand? Certainly. Have I personally interviewed any of the
witnesses? No. Could I responsibly recommend further
prosecution or censure of individuals on the basis of my 1

conclusions? No. '

;

493. For the reasons set forth above, we concluded that the public
.

!

h:alth and safety would not be adversely affected if we failed to conduct )
our own independent investigation into Mr. Herbein's role in the

i

disclosure of information to Commonwealth and NRC officials on March 28, 1

-

1979.

494. TMIA would have us find Mr. Herbein unfit for his present

position as a result of his response to the accident for reasons in
49/

addition to information disclosure.-~ TMIA argues that

Mr. Herbein has demonstrated incompetence in permitting Mr. Miller to
!

remain in charge as on-site. emergency director upon the occurrence of the
;

accident. TMIA Reply PF 11 26-29. TMIA's argument is somewhat rambling.

It appears that TMIA is alleging that Mr. Miller was not competent and

--'49/- TMIA to a great extent relies on assertions of fact not in evidence,
such as matters in the Rogovin Report. We discuss these assertions
arguendo for the purpose of addressing TMIA's points. We emphasize-
that we cannot and do not make factual findings which are solely
supported by documents not in evidence.

_
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Mr. Herbein should have known this in advance based on: (1) Mr. Miller's

statement to investigators well after the accident (Staff Ex. 5, Appendix

B, at 51-1) that he was under stress and had not been " schooled" for that
|

un:xpected situation; and (2) because, according to page 918 of the |

R:govin Report, Mr. Miller's heavy responsibilities prevented him from

attending almost all of the Plant Operator Review Comittee (PORC)

meetings for the year before the accident. We find there is no support

in this for the conclusion that Mr. Herbein be found incompetent for not

removing Mr. Miller as emergency director.
-

495. TMIA also cites two disagreements during the first day between

Mr. Herbein and Mr. Miller reported by the Rogovin Report (at 834) as

support for the proposition that Mr. Herbein is incompetent for not -

removing Mr. Miller. TMIA Reply PF 11 28-29. Assuming that the Rogovin

Report is accurate on this point since it is not in evidence, it does not

support TMIA's proposition. One disagreement reported, Mr. Herbein's

decision to order that steam discharges to the atmosphere be stopped, is

in essence described as a close judgment call by the Rogovin Report --

hardly the type of disagreement demonstrating incompetence by a

subordinate.

496. The other alleged disagreement between Mr. Miller and

Mr. Herbein is the decision of Mr. Herbein to take Mr. Miller (as well as

th Superintendent for Technical Support) from the plant with him at

about. 2:00 p.m. to brief the Lt. Governor, resulting in their

, . . . .
_ _ - _ _ _ _ .
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abs nce from the plant until about 4:30 p.m. Keaten and Long, ff.

Tr. 13,242, at 7; Rogovin Report, at 836. We note that the Rogovin

R; port is internally inconsistent since at page 40 it states it was Mr.

Miller's decision to accompany Mr. Herbein. In any event, it was

certainly Mr. Herbein's final decision since he was in charge. We are

struck by the illogic of TMIA's argument that Mr. Herbein showed poor
'

judgment in allowing Mr. Miller to remain in charge because Mr. Miller

wanted to stay, when most of the investigators and TMIA agree with the

view which TMIA ascribes to Mr. Miller--that he should not have left the

plant.

497. Looking at the matter more directly, we do not find the poor -

judgment of Mr. Herbein in acquiescing to the request of his superiors

that he brief the Lt. Governor in response to the latter's request,

compounded by the poor judgment shown by Mr. Herbein in either directing

or allowing Mr. Miller to accompany him, to be a basis for finding

l

l

!
|

|

I
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50/ ;

Mr. Herbein incompetent to continue in his responsibilities.-

We conclude the same with respect to TMIA's disagreement (PF 1 87) with

Mr. Herbein's decision to remain off-site, although close by in the

Observation Center, rather than with Mr. Miller in the control room,

without exploring on our own whether this decision was poor judgment at

the time it was made. We note also that these are two of the many

matters for which the correct actions are now specified in advance in

emergency plans in defining the roles of key personnel such as the

emergency director and emergency support director.

498. As noted in TMIA's Reply PF (11 34-35), but not in TMIA's

initial findings, Mr. Dieckamp sent a mailgram to Congressman Udall with

50/ Although not overcoming the poor judgment shown by the departure of~

Messrs. Herbein and Miller, we note they were not incommunicado.
They had beepers as well as an open telephone line to the plant
while at the Lt. Governor's office, and other high-level personnel
were left in charge. Keaten and Long, ff. Tr.13,242, at 7. This
is consistent with the Rogovin Report, at 837. TMIA also argues
that part of the 2-1/2 hour time is unaccounted for (TMIA PF 1 90
and Reply PF 132), apparently relying upon but not citing the Udall
Report, at 109, which assigns one hour to round trip travel time and
about 30-45 minutes for the meeting according to NUREG-0600, which
like the Udall Report is not in evidence. We do not understand what
TMIA would have us conclude about this, but if it were important to
TMIA, it certainly made no real attempt to clear it up on our
record (for example by asking Mr. Herbein). Although TMIA did ask
Mr. Keaten, he did not know time break-downs during the 2-1/2 hour
2:00 p.m. - 4:30 p.m. departure from and return to the plant
period. Tr.16,541-42(Keaten). We note that the Rogovin Report,
also not in evidence, states the meeting lasted 90 minutes, at p.
40, which if correct would account for the time. We did not pursue
on our own what appeared to us to be a minor discrepancy in the
absence of specific allegations of why it was important. There was
no pursuit of the matter at the hearing by TMIA or other
parties (except for the limited quetions to Mr. Keaton).

. .

.
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a copy on May 9,1979 to Conunissioner Gilinsky in which he stated:

There is no evidence that anyone interpreted the " Pressure
Spike" and the spray initiation in terms of reactor core damage
at the time of the spike nor that anyone withheld any
information.

Quoted in Staff Ex. 5 (NUREG-0760), at 45, and mailgram appearing in full

at Id., Appendix B, at 117-1 to 117-2.

499. The pressure spike referred to was a sudden increase in

containment pressure from about 3 to 28 psig, followed by a rapid

decrease to 4 psig, at about 1:50 p.m. on March 28, 1979. It was

caused by a sudden burning or explosion of hydrogen, which would be

symptomatic of core damage. See, generally, Staff Ex. 5 (NUREG-0760), at

22-31. As described in NUREG-0760, and in other investigation reports,

there are direct statements to the investigators that two TMI shift

supervisors present in the control room at the time, Joseph Chwastyk and

Brian Mehler, saw the pressure recorders register the sudden increase and

d: crease, were aware the pressure actuated containment spray pumps had

come on, and believed the pressure spike to be real. Mr. Chwastyk stated

that at the time he believed the cause to be a hydrogen explosion. I d_. ,

at 26-29. There are differences in statements as reported in the

investigaticn reports, including NUREG-0760, as to what other people

including Mr. Miller and NRC inspectors reported to be present in the

control room believed the " thud" some heard to be, what they were told by

other people, whether the spike was believed to be real, etc. The spike

- _ _ _ _ _ - _ _ _ _ _ _ _ _
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was not reported to the Commonwealth or NRC officials on the day of the

accident.
l
.

.

500. In the face of the Chwastyk and Mehler statements, .he IE

investigators reviewed the record to determine whether Mr. Dieckamp's

mailgram was a false material statement and concluded:

[Fjor a statement to be considered a false statement under
Section 186 of the Atomic Energy Act of 1954 as amended, the
statement must be made in a license application or it must be a
statement of fact required under Section 182 of the Act. The
Dieckamp mailgram was neither of the above. Therefore, it does
not constitute a potential material false statement under the
Act.

Staff Ex. 5, at 45-46.

501. The Board, of course, could not accept such a simple test for

" false material statement" because our inquiry was a broader one touching

upon management integrity. Mr. Moseley representing IE as a witness

before the Board made it clear that IE did not rest entirely upon such
,

!

narrow grounds as duty to report under the Atomic Energy Act. Although'

the statement was literally false because in fact there was "evideace" of

the pressure spike, IE concluded that Mr. Dieckamp believed the statement

to be true when made. Tr. 13,060-64 (Moseley). We believe that

Mr. Moseley's conclusion is reliable enough to set the matter to rest.

The IE investigation is equal to or better than any the Board could make.

With no party pursuing the matter, and with our limitations as juuicial

officers, we considered it better to rely upon the conclusions of

professional investigators than to try on our own to reproduce an

.
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involved and extensive investigation in the hearing room. Moreover we

have no information not discussed in the investigation report to bring

into question the IE conclusion that Mr. Dieckamp believed his statement |

to be true. )
!

502. However, in reviewing the record on this matter we cannot

identify any place where the question has been put directly to

Mr. Dieckamp. If IE questioned him they did not report it, nor did the

Rogovin inquiry group, nor for that matter did the majority staff of the

Interior and Insular Affairs Committee. The Commissioners did not note

it as an open item in their review of the IE investigation. Mr. Dieckamp

appeared before us as a witness and seemed willing to answer questions,

but no party inquired on the mailgram statement. The Board itself had

not then studied the matter sufficiently to make an informed inquiry of

him. In retrospect, perhaps he should have been recalled for that

purpose. Perhaps also the Licensee should have presented testimony on

the matter, but as we stated, at no time during the hearing did any party

directly raise the question.

1503. We have considered reopening the record to hear from

Mr. Dieckamp on the matter, in particular on his present view, but to do
|so would involve a substantial delay in our decision, and would be a '

serious distraction from many issues directly involving the public health

and safety. IE is the duly appointed investigatory arm of the Connission

, _ . ____.____. ____. _ __ _ ___ _ _ _ _ __ _ _
- _
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|

and we believe it is appropriate to accept its advice that the matter is

not worth any additional investigative efforts. Tr.13,062 (Moseley) .
|

.

Department of Justice Investigation

504. In Supplement 1 to the Restart Evaluation Report (November

1980), the Staff presented a brief description of a separate investigation

being conducted by the Department of Justice (D0J) in response to

concerns raised regarding possible falsification of Reactor Coolant

System (RCS) leak rate test data for Unit 2. Staff Ex. 4, at 37. The

only information on the matter we possess, beyond the brief description

refered to above, is the March 1981 Staff update in Supplement 2, Staff

Ex. 13, at 9-l0', which states:
1

That investigation was initially undertaken by NRC and
identified a number of apparent problens related to procedure
adherence. NRC's investigative effort was suspended pending
the conclusion of the D0J investigation, at their request, to
avoid parallel administrative and criminal proceedings. The
00J investigation is still ongoing, and the NRC does not
possess any information as to when it may be completed. NRC
personnel involved in the suspended investigation have been<

requested by 00J not to discuss the details of the matter.
Since completion of the investigation of this matter by the NRC
could turn up information which is related to past management

7 practices, the matter was included in Supplement 1 to the
i Evaluation Report. The NRC will resume its investigation of

the concerns when 00J has completed its investigation of the
matter. However, the staff has reviewed the information that
it has obtained to date on the matter, and has concluded on the
basis of information thus far obtained that there appears to be

| no direct connection with the Unit 2 accident.

_. __ _ _ _ _ . . - . _ _ _ _ _ ._
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505. Due to our limited information and given the posture of an

ongoing D0J investigation, we have no basis to conclude that restart

should not be permitted until the 00J investigation is complete.
i
!

506. In overai: summary of CLI-80-5 issue (10), we have noted our

lack of knowledge about the Department of Justice investigation. Subject

to this matter, and except as may be identified in our detailed findings

on particular subjects (such as training and emergency planning)

elsewhere in this partial and in subsequent initial decisions, we find no

d:ficiencies in the corporate or plant management, arising from our

inquiry into management's response to the accident, that have not been

corrected and which must be corrected before there is reasonable

assurance that Unit 1 can be operated safely. Included in this
,

assessment, for the reasons set forth above, is our decision not to

pursue further on our own Mr. Herbein's role in the flow of information

on the day of the accident. A conclusion such as this can incorrectly
'

b3 understood as expressing independent findings by this Board about

Mr. Herbein's role in the flow of information. Therefore we emphasize
i

once again that we have traveled beyond the evidentiary record in this

proceeding in our discussion of CLI-80-5 issue (10) for the sole purpose

of determining whether the Board on its own should produce additional

evidence when no party was willing to do so. In considering due process,

I

I

i

!
!
i

L
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to the parties, the public interest in a full and accurate evidentiary

record, and the probabilities of making an additional contribution, we
,

I

have decided to accept the record as it is. No party of the findings of

fact or conclusions in this partial initial decision ddpends upon this

special ' inquiry and we have made a review of this decision to assure that

our findings and conclusions depend solely upon the record of the

proceeding.

L. Technical Capability and Resources

507. In CLI-80-5 issue (11), the Comission directs the Board to

examine:

(11) whether Metropolitan Edison possesses sufficient in-house
technical capability to ensure the simultaneous safe operation
of Unit 1 and clean-up Unit 2. If Metropolitan Edison
possesses insufficient technical resources, the Board should
examine arrangements, if any, which Metropolitan Edison has
made with its vendor and architect-engineer to supply the
necessary technical expertise.

This issue in its broader aspects is not in dispute. Only the Licensee

and Staff submitted proposed findings directly on issue (11).

Intervenors address the issue in connection with discrete sub-issues such

as training, operating room staffing, and maintenance practices.

508. The Technical Functions Division of GPU Nuclear Corporation,

with broad centralized responsibility for operational support and

technical review of GPU Nuclear's plants, is a significant departure from

the organization which existed prior to the TMI-2 accident. Wilson, ff.

1
_ _ _ _ _ - - -
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Tr. 11,722, at 2-3. Prior to the accident, the technical resources

within the GPU system were divided principally between Met Ed's

Generation Engineering Department and the.GPU Service Corporation. The

Met Ed group, located in Reading, Pennsylvania with a total of 40 l

personnel, provided technical support to TMI operations and engineering

staff. Id , at 3, Table 1. Occasional technical assistance was provided

by the GPU Service Corporation's technical staff, although the primary

function of this group of approximately 108 professionals was to support

new plant construction, both nuclear and fossil. Id., at 3, Table 2;

Tr. 11,730 (Wilson). The recently organized Technical Functions Division

'of GPU Nuclear Corporation has greater technical capability and resources

devoted to nuclear projects than did the combined Met Ed Generation

Engineering Department and GPU Service Corporation as of ~ March 1979.

Working in Technical Functions are some of those personnel previously

I with Met Ed Generation Engineering, GPU Service Corporation, and

| professionals formerly at Jersey Central Power and Light Corporation. In

addition, significant staff augmentation has occurred, and continues

through Licensee's pursuit of additional technical personnel. Wilson, -

| |
ff. Tr. 11,722, at 4. As of February 1981, Technical Functions now |

!

includes approximately 255 personnel, and is authorized to expand to |
approximately 400 in 1981, if qualified personnel can be recruited.

Tr.11,732(Wilson). Two comparisons of Licensee's present technical
;

| resources to those existing in March 1979 illustrate the extent of
1

| expanded technical capability which Licensee has developed since the

j TMI-2 accident: (1) the total number of in-house professionals and the

|
t

- .. , - - . . -
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total manyears of experience has been increased by at least a factor of

two; and (2) the number of in-house professionals and the total manyears

of experience dedicated to TMI-1 has increased by greater than factor of

four. Wilson, ff. Tr. 11,722, at 4; Tr. 11,732 (Wilson). Thus, Licensee

has substantially redirected and increased the technical resources

available in-house to support its nuclear activities. Tr. 11,730

(Wilson).

509. Currently, approximately 155 people, or 60% of Technical

Functions, is dedicated to TMI-1. The remaining 40% is apportioned

between Oyster Creak (35%) and TMI-2, Forked River and Saxton. Id.,

at 5. This allocation of resources represents only the division of GPU

Nuclear's in-house technical capability; that is, if one includes

Licensee's contractor resources in assessing the allocation of Licensee's

technical resources, a similar- number of professionals is assigned to
51/

TMI-1, TMI-2, and Oyster Creek.- In total, Licensee has

approximately 750 to 1,000 professionals working on technical matters at

any point in time. Tr.11,732 (Wilson). While the majority of Technical

51/ The use of a larger percentage of in-house resources at TMI-1 than ~

~

at Oyster Creek is a reflection of the early involvement of the GPU
Service Company in TMI-1 in comparison to Oyster Creek. Of GPU's
total available technical resources, both in-house and contractor
resources, 30 to 40% are devoted to TMI-1; 25 to 28% are devoted to
TMI-2; and 32 to 33% are allocated to Oyster Creek. Tr. 11,733-35
(Wilson).

,
..

_
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Functions personnel are located at GPU's Parsippany offices, a number of

staff work at each of the nuclear plants, or rotate between these
|
,

locations. Wilson, ff. Tr. 11,722, at 3.

510. The Vice President of Technical Functions reports to the

Office of the President of GPU Nuclear Corporation. He is responsible

for the quantity and quality of the staffing of the Division; the proper

functioning of the interfaces of Technical Functions with the operating

plants and other divisions of GPU Nuclear; the effectiveness of the

licensing and technical support provided to GPU's nuclear facilities; the

use and direction of outside engineering resources; and, ultimately, the

technical performance of the GPU Nuclear plants. Wilson, ff. Tr. 11,722,

at 5; Staff Ex. 4, at 5. GPU Nuclear's educational and experience

requirements for the Vice President of Technical Functions exceed the

requirements recomended by the Staff (1117, supra) and consist of a

minimum of 15 years of responsible engineering management experience, the

majority of which must be in the nuclear industry, and an engineering

degree in one of the principal engineering disciplines with advanced

degrees or specialized training desirable. Wilson, ff. Tr.11,722, at 5.

The current Vice President of Technical Functions is Mr. Richard Wilson,

whose qualification we discuss under the section on Licensee's Managers.

1 144, supra.

511. Reporting to Mr. Wilson are the Managers of the six
:

Departments within Technical Functions, namely, Engineering Projects,
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Systems Engineering, Engineering and Design, Licensing and Regulatory

Affairs, Startup and Test, ar.d Engineering Services, each of whom has at

least a bachelor's degree in science or engineering and from 9 to 24
52/

years of nuclear experience.-- Staff Ex. 4, at 5; Wilson, ff.

Tr. 11,722, at 6-12. Figure 1. There is also a small administrative

staff. The educational and professional qualifications of the Technical

Functions staff includes 178 individuals with B.S. degress of which 62

have M.S. degrees and 6 are Ph.D.'s. Id., at Table 3. There are 2,315
~

accumulated years of engineering experience in Technical Functions, of

which 1,294 years have been in the field of nuclear technology. M.

There are also 57 individuals with nuclear operations experience. M.

512. The Engineering Project Management Department provides a

central project or task management capability for the Technical Functions

Division. This Department coordinates the detailed tasks within the
*

various Technical Functions departments, interfaces directly with the

plants and other supporting Divisions of GPU Nuclear Corporation, directs

and coordinates the work of outside technical organizations, and assumes

the overall technical schedule and monetary responsibility for plant

modifications. Wilson, ff. Tr. 11,722, at 6. Each plant modification

project is assigned to a project or responsible engineer within the

Department, who has responsibility for technical follow through until

--52/ As of7ebruary 1,1981, one Department Manager had just left the
organization, and Licensee was actively seeking a replacement.
Tr. 11,723-24 (Wilson).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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modificatians are turned over to the facility's Operations staff. Id.

At TMI-1, a senior Engineering Project Management Department staff member

is presently assigned on a full-time basis to coordinate Technical

Functions personnel at the site. M., at 7.
-

513. The Systems Engineering Department of Technical Functions

provides a number of important technical support capabilities for GPU's

nuclear facilities. Systems Engineering directs the activities of the

Shift Technical Advisors (STAS), who work on shift with the unit

operating staff. The Department includes a sub-group that operates and

programs the plant process computers. g.;Tr.11,738(Wilson). The

Plant Analysis sub-group of Systems Engineering, in addition to directing

the activities of the STAS, also has two or three professionals who

review industry experience as well as GPU's plant experience as reported

by LERs and other kinds of communications, such as the computerized

NOTEPAD system which connects Licensee to other B&W owners and provides a

means by which important plant behavior information can be transmitted

quickly between licensees. Wilson, ff. Tr. 11,722, at 7-8; Tr. 11,739,
1

11,746-51 (Wilson). See also our discussion of this function under

CLI-80-5 issue (7), safety reviews and operational advice. Plant

Analysis personnel also ana!yze the ongoing performance of the plant by,

for example, running heat balances on TMI-l and assessing the performance

of equipment within the plant. Tr.11,739(Wilson).

.

r .
- - - . _ , . . ._ . . _ . _ _
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i 514. The Safety and Analysis sub-group within the Systems

Engineering Department performs safety and transient analysis work for

; Licensee. The Safety and Analysis sub-group includes approximately ten
|

personnel who utilize computer codes and models of both TMI and the

Oyster Creek station to carry out fairly sophisticated transient
53/

analyses.-- Tr.11,739-40(Wilson).

515. The Engineering and Design Department of Technical Functions

Division provides a centralized technical capability for engineering work

needed on plant systems and components. Wilson, ff. Tr. 11,722, at 8-9.

This function is similar to that provided by an architect / engineering

organization, although on a reduced scale. Ij!., at 9. This Department

performs the engineering for plant modifications, interfaces with and

reviews engineering performed by outside organizations, prepares drawing

and specifications, investigates f ailures of plant systems and components

and provides readily accessible technical capability to support general
1

operations or plant outages. Icl.
_

.

53/ Licensee does not rely upon this group to perform the analyses4

~~~

required by regulation; instead, Licensee uses outside consultants
i for that purpose who have codes and topical reports which have been
. accepted by the NRC. Tr.li,740-46,11,751-52(Wilson). Licensee
' does, however, use its own tr ansient analyses as a cross-check on

other work being done, and may challenge conclusions reached by
outside experts on the basis of doubts which Licensee's technical
personnel feel have not been fully resolved. Ijd.

'

!

. . _ , _ _. _ _ , _ _ _ . _ _ _ _ _ _ _ . . _ _ _ . . _ . . . . - _ ,
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516. The Department of Licensing and Regulatory Affe .rs monitors

and ensures continuing compliance with licensing and regulatory

requirements. Id_., at 9.o

.

517. The Startup and Test Department of Technical Functions

Division provides operational experience to support nuclear engineering

activities, and plans, directs and maintains responsibility for startup

and testing of all significant plant modifications, using plant

Operations personnel. Id_., at 11.

518. The Engineering Service Department is responsible for the

technical document control system for Technical Functions Division,

providing a central master file of plant technical data. It also

develops, coordinates, and controls all internal engineering. scheduling

for other departments and provides engineering cost estimating support.

Id., at 11-12.

519. Mr. Wilson explained the circumstances under which GPU seeks

additional technical support from its nuclear steam supply system

designer (B&W), its architect / engineer (Gilbert Associates), or other

technical consulting firms. Wilson, ff. Tr.11,722, at 12-14. In

sumary, Licensee uses outside technical consultants if it determines

that it needs special expertise which does not exist within GPU, the

participation by an outside expert is necessary because the consultant

has a unique capability or its views are considered important, when an

independent viewpoint is desired, when the problem requiring resolution
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is generic in nature and Licensee can therefore share the cost with other

utilities or the work is otherwise most cost-effective when done by an

cutside technical organization, and when technical resources are required

to augment in-house staff during high demand periods. M.,at12-14.

520. Licensee has assured us of the availability of resources to

both respond to TMI-2 recovery efforts and provide technical assistance

to TMI-1, as well as Oyster Creek. With respect to the potential for

TMI-2 needs (both manpower and in other costly resources) to divert

Licensee from attention its technical staff ought to be paying to TMI-1,

Licensee has taken steps to see that this will not occur. First of all,

the TMI units are separated organizationally. Arnold, ff. Tr. 11,434, at

23. Thus, the THI-l and TMI-2 staffs can carry out their re'spective
54/

operations and recovery efforts independently from each other.-

E-
S:condly, within the Technical Functions Division, which provides

engineering support to both units, a dedicated technical group devoted to

TMI-2 activities has been set aside within the Engineering Projects -

Department of Technical Functions Division, comprised of 30 individuals
t

(7 GPU Nuclear employees and 21 individuals from consultant

! organizations). Wilson, ff. Tr.11,722, at 14. In addition, Licensee

has contracted with Bechtel Power Corporation to provide a large

54/ Licensee has assigned some 245 personnel exclusively to the Vice-

President of TMI-2. Arnold, ff. Tr.11,434, at 23.
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full-time technical staff to plan, evaluate, engineer, and otherwise

support TMI-2 recovery. H.; Arnold, ff. Tr.11,454, at 23-24. In the

future, the majority of technical resources required for TMI-2 beyono

those provided for in the GPU Nuclear Corporation organization will be

obtained from Bechtel, thereby assuring that those GPU Nuclear's

resources needed to support TMI-l are always available, and are not I

compromised by activities at TMI-2. Wilson, ff. Tr. 11,722, at 14-15.

|
|

521. After reviewing Licensee's technical capability to

simultaneously operate TMI-l and clean up TMI-2, the Staff was satisfied

with the technical resources available to support TMI-1. Staff Ex. 4, |
|at 5-8, 13-14; Keimig, ff. Tr. 11,946, at 9, 13-16. Because the Staff |

considered Licensee's in-house technical resources to be more than

adequate without recourse to outside resources, it did not consider the

outside resources available to Licensee. Tr.11,963-65(Crocker,

Allenspach). Furthermore, the Staff concluded that cleanup activities at

TMI-2 will not have an adverse impact upon the safety of TMI-1. Staff

Ex. 4, at 38; Tr. 11,981 (Crocker).

:

522. Licensee has strengthened its technical capabilities since the

TMI-2 accident, not only by increasing the number of professionals

available within the organization to provide support to GPU's nuclear

plants, but also b) centralizing and therefore concentrating its

technical activities in one division of GPU Nuclear Corporation, by

diversifying its technical capabilities, and by becoming more involved in



- 299 -

the complex technical analyses which its technical consultants perform,

; such as traasient analyses. Based on our review of Licensee's technical

organization and resources, we find that Licensee possesses sufficient

in-house technical capability to operate TMI-l safely. This finding

includes our consideration of resource demands associated with the

cleanup efforts ongoing at TMI-2 and Licensee's allocation of resources

to meet those demands without weakening its technical support of TMI-1.

Although we do not consider Licensee's in-house technical resources to be

inadequate, we nevertheless have considered Licensee's arrangements with

its vendor and architect-engineer, among others, to supply additional

technical expertise as necessary, to suspport its nuclear activities.

These arrangements further support our finding that technical capability
.

and resources to support TMI-l are sufficient.

M. Conditions and Comnitments

523. The Licensee has made a very great number of commitments

relative to this proceeding relied upon by the Staff in its teveral

Safety Evaluation Reports and by the Board in its findings; so many in

fact that the Board directed the Staff to report whether the Staff would

i

. - - , ,
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not enforce in this proceeding any of the reported commitments. |

55/
Tr. 21,289-90.-- :|

*

1

524. The Licensee's connitments discussed in this section are

important, but no more so than many others that we have relied upon

without special note. We discuss them here because for various reasons

they are made conditions to any restart, because they were brought into

sharp focus by the litigants, and because they cut across many discrete

management issues (e.g., training, operator licensing, shift manning,
,

management qualifications) and can better be discussed together. '

Commonwealth / Licensee Settlement Agreement

525. The Commonwealth of Pennsylvania in its initial proposed

findings on management issues (May 15, 1981) had criticisms and requests

for relief on a broad array of issues: Licensee's operator

reexaminations, NRC evaluation of operator performance, simulator

training, senior management training, AT0G (Anticipated Transients
>
, <.

'

jiSJ We inquired whether there were:
'

gratuitous commitments which might lead not just the Staff but
!which might lead the Board, the Commission, the public and the

Intervenors to believe that a situation prevails when in fact
it does not. That is our concern. Tr.21,290(Smith).

'

The Staff in its report (Board Ex.10) lists two items affecting
this Partial Initial Decision: its lack of requirements for minimum
operator shift rotation, and the fact that Licensee has committed to
implement NUREG-0737 items in accordance with the schedule for;

operating reactors. Where NUREG-0737 items fall within the scope of
! this proceeding as issues, we have addressed them.
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1

| Operator Guidelines) training, shift staffing, and radwaste staffing.
!

Ij!, passim.:

.

'

526. Counsel for Licensee expressed surprise and requested an

extension of time to consult with the Commonwealth before filing reply

findings on the subjects addressed by the Commonwealth. The Cormission's

general policies favor negotiation and settlement. 10 CFR 2.203. This

has been reemphasized most recently in CLI-81-8. 46 Fed. Reg. 28533, at

28534, May 27, 1981. Therefore the Board granted Licensee's request.

Tr. 21,844-54 (Smith); see also Board Memorandum and Order of June 9,-

1981.
,

,

527. The outcome of discussions between Licensee and the
.

Commonwealth of Pennsylvania initially was reported to the Board and1

parties by copy of a letter dated June 22, 1981 from Licensee's counsel

to counsel for the Canmonwealth confirming Licensee's understandings

(now Licensee Ex. 56). In general, the letter reported that based onj

exchanges of information, the clearing up of misunderstandings, and

additional commitments made by Licensee, Licensee understood that the

Commonwealth would withdraw many of its management findings (excepting

| those on financial qualifications and operational resources) and that

Licensee would not object to the inclusion of any or all of its

commitments, detailed in the same letter, as license conditions for

restart of TMI-1. Ici.
,

.
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528. Licensee's Ex. 56 letter report was thereafter affirmed by

both Licensee's and the Commonwealth's reply findings. The Commonwealth

withdrew in its reply findings many of its initially proposed manage' ment

findings and recommended as conditions of restart Licensee's commitments

related to training. Licensee agreed not to oppose the additional

c:nnitments as license conditions. Id.

529. Subsequently by a letter dated July 7, 1981, received into

evidence as Licensee Ex. 59, the Licensee reported additional commements

relating to operator shift staffing and operator training in anticipation

of attrition. The letter indicated that the Connonwealth's respective

concerns had been thereby satisfied. Licensee and the Commonwealth

affirm the understanding reflected in Licensee Ex. 59 in their special

reply findings dated July 23, 1981.

530. The Board provided an opportunity for the parties and the

B2ard to ask clarifying questions about the connitments in Licensee Ex.

56 on June 30 (ff. Tr. 22,166) and July 9, 1981 on Licensee Ex. 59 (ff.

Tr. 23,003). Mrs. Aamodt, one of the affected parties refused to

appear at the July 9 session, preferring to object and to connent in her

reply findings. Tr. 22,795-96, 22,827-28.

531. Mrs. Aamodt objects to the commitments on several procedural

grounds (as well as factual grounds discussed below). First she states

| that the Board should not have extended the time to file proposed

|
.

t

=--m - ,, ,,,-* , , - ,y g 1- ----,- m ,- - - -g
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i findings.and to permit discussions on the subject matter of the

Comonwealth/ Licensee settlement agreements. Aamodt July 20 PF, at 1-3.

Nor should we have reopened the record to admit Licensee Ex. 56 and 59,

:t

because they were late. Id.. , at 3-7. Although couched in terms of

dalaying the hearings (Id., at 1-7), we do not believe that Mrs. Aamodt's

real concern is delay; she has throughout the proceeding complained of ,

its rapid pace and the demands upon the parties. Moreover, the Board

granted her even more time which she requested to formulate and express

her objections to the commitments. M.,Tr.22,173.

532. In any event, there has not been any delay occasioned by the

settlement negotiations in reaching a decision on these issues. As a

result of the agreements, the Comonwealth withdrew its management

proposed findings 1135 through 154, comprised of 35 pages of veryj

technical and complex discussions. See Licensee Ex. 55 and 59, and

Comonwealth July 23 Reply Findings. Our task of adjudicating these

bilateral issues has been simplified. We have however carefully namined

the Comonwealth's withdrawn proposed findings in evaluating the adequacy

of the comitments in the public interest and we have continued to use,

them as a reliable guide to the evidentiary record.

!

| 533. Mrs. Aamodt also argues that the parties adverse to her have
|
'

improperly used Licensee Ex. 56 and 59 in their reply findings because,

as she states, the Board had limited the use of the exhibits. Aamodt

July 20 PF 1 18. Mrs. Aamodt's general discussion of the point indicates

that she does not understand the purpose and the effect of the comitment

.__ - , . . - _ _ _ _ _ . - - - - - -
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exhibits. Aamodt July 20 PF, at 7-8. They are on the face of them

i statements by Licensee's legal counsel who does not testify as to any of

| the facts in the case. He can and he does, however, bind his client in
!

this litigation. Mrs. Aamodt does not dispute the authenticity of

Licensee Ex. 56 and 59. Therefore her complaint that no [f actual]

witness was presented for cross-examination on the exhibits misses the

point. The exhibits are litigative comitments, binding on the Licensee.
,

The comitments could have been made by pleading just as effectively.

However, counsel did in fact appear and answer questions on the meaning

of the comitments (ff. Tr. 22,166; ff. Tr. 23,303) and as we noted,

Mrs. Aamodt declined to appear on one of the two occasions provided.

Tr. 22,795-96; Tr. 22,827-28.

534. The hard's ruling that Licensee's counsel should not be

cross-examined as a witness upon the factual adequacy of the comitments

merely reflects the status of Ex. 56 as a litigative comitment, not

facts, and the role of counsellor Blake, as Licensee's counsel, not
56/

Licensee's witness. _E_.3., Tr. 22,167; Aamodt July 20 PF 1 12.-

535. In sum the commitment letters, although produced in the form

of exhibits were not factual evidence; they could have been produced as

pleadings, in proposed findings for example. The adequacy of the

comitments were to be argued from the very large evidentiary record on

-56/ As a practical matter Mrs. Aamodt did ask and counsel answered
factual questions on Licensee Ex. 56. Ff. Tr. 22,182.
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the respective issues. No party or the Board identified any need to

reopen the factual evidentiary record as a result of the comitments.
l

.

.

536. Mrs. Aamodt argues further that sh5 has been prejudiced

because the Comonwealth withdrew its respective proposed findings. July

PF, at 8, 9. She answers her own argument however by the observation

that the Comonwealth's findings are generally consistent with her own.

M.,124. Moreover, Mrs. Aamodt was given the opportunity to address

the effects of the comitments. She in fact extensively used that

opportunity to do so in her July 20 reply findings. M.

537. Finally, we do not i.nderstand the underlying reasons for

Mrs. Aamodt's broad attack upon the procedural rulings receiving the

commitments (as contrasted to her arguments that the comitments are

inadequate). Surely she does not object to the Licensee doing the things

comitted to. Nor do we believe she objects to learning of the proposed

conditions in time to address their adequacy. Perhaps she has taken a

"gotcha!" position -- it's too late to make comitments; Licensee must be

judged as if the commitments have not been made; ergo Licensee loses on

the related issues. Whatever her point is, she has failed to state it

and we can afford her no procedural relief. Our previous rulings

| accepting Licensee Ex. 56 and 59 stard.
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Operator Training Commitments - Licensee Exhibit 56

538. Commitment 1.a requires Licensee to examine on the special

" Category T" (TMI-2 accident procedures) the four remaining out of 36

individuals certified for NRC operator examinations. All must achieve

90% before NRC licensing. NPC will evaluate whether the
1

Licensee-administared " Category T" examinations were acceptable and will

require reexamination for those whose examinations were not acceptable.

539. As we understand Mrs. Aamodt's objection to this comitment
|

(July 20 PF 1129-38), she believes that the " Category T" examination

does not comply with Comission order item II.l(e) which, in pertinent

part, requires the retraining of R0s and SR0s "... including training in

the areas of natural circulation and small break loss of coolant

accidents including revised procedures and the TMI-2 accident." 10 NRC

at 144. We don't believe that Mrs. Aamodt understands the commitment.

Mrs. Aamodt equates " Category T" with the words from the order

" ... including ... the TMI-2 accident", then argues that training on

natural circulation and small break loss of coolant accidents are

omitted. July 20 PF 1 30. However the language of the comitment itself

provides that " Licensee commits to examine in Commission Order Item 1.e

(i.e.CategoryTexamination)...". Therefore the Board construes the

" Category T" examination to include the natural circulation, small break

LOCA and all special TMI-2 accident lessons learned training, implicitly

included in Order item 1(e). This in fact was the major objective of the

_
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Licensee's Operator Accelerated Retraining Program (0ARP), which the

Board has discussed at length above in our section on Training. 1 196

! e_t,seg. Licensee Ex. 27, at 67; Staff Ex. 1 (NUREG-0680, the SER), at

Cl-16, C6-6, 7. The " Category T" became a convenient short title for the

special TMI-2 lessons-learned training and examination. See chart ff.
Tr. 20,577.

540. Mrs. Aamodt makes another objection to Comitment 1 which is

an example of the objections which pervade her general position on the

comitments. For example, she complains that the comitment does not
" ... address the special NRC licensing requirement that the highest level

of management had to certify the competence of each operator and to

clarify the basis of the certification." July 20 PF 1 31. Of course it
doesn't. It was not intended to. The comitments do not embrace the

entire subject matter to which they relate. They do not displace the

hundreds of pages of exhibits and testimony concerning the other

requirements and commitments which the Board has considered in its

lengthy findings above on Licensee's training and NRC operator

licensing and control room staffing.

541. Comitment 1.b requires Licensee to provide at least three

additional days of training on the THI-2 accident to all its licensed

operators prior to restart. Mrs. Aamodt objects to the comitment

because the additional training would not be needed if the testing had

provided assurance of competence. July 20 PF 1 38. She states that it

.. . ._
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is not a serious commitment. Id. This comitment was included in the

agreement with the Comonwealth presumably based on the carefully

considered judgment that additional training was desirable. Contrary to

her proposed finding, we find the comitment a serious one, but not her

objections to it. Here again, we cannot understand her position. Does

she actually oppose the extra training? |

542. Comitment 2.a requires operators who have not previously held

NRC licenses to take an NRC examination at the B&W simulator.

Mrs. Aamodt refers to the comitment as frivolous and deceptive. July 20

PF 11 39-41. The Board, however, believes that it provides a valuable

extra margin of examining.

543. Subsequent to filing all of her proposed initial and reply

findings, Mrs. Aamodt filed a motion dated August 4,1981, in which the

urges the Board to require all TMI-l R0s and SR0s to be examined 'by the

NRC on a simulator regardless of whether they have been previously

licensed. Mrs. Aamodt hes been aware since as early as April 30, 1981

that the NRC Staff does not plan to perform simulator testing for

previously licensed operators at TMI-1. Tr. 20,755-56 (Aamodt, Crocker).

Although there has been a very large litigation as to whether and how,
,

1

much previously licensed operators should be trained on simulators, there

| has been virtually no litigation on whether they should be tested by the
|

NRC on simulator 3. Mrs. Aamodt had an opportunity to address any

perceived inadequacy with respect to simulator testing in her initial
.

.--_-__ ___ . _ _ . . .
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proposed findings on the management issues. Her only initial proposed

finding relating to simulator testing for previously licensed operators|

i

! is her accurate statement: "The NRC oral licensing examination will not
I

be conducted at a simulator. Tr. 20,755 (Crocker)." Jd.,135.

Apparently Mrs. Aamodt has confused so-called oral operator tests (10 CFR

55.23) with a third category of testing, i.e., on simulators.

544. No other party had a previous opportunity to address

Mrs. Aamodt's late-developed position. She does not nite evidentiary

support for her position. However, Mrs. Aamodt asserts in her motion

that Comission regulations and hearing order item II.l(e) require

simulator testing for previously licensed TMI-l operators. If this were

the case, the Board would be constrained to consider imposing such a

condition after an opportunity for the other parties to address the

sufficiency and adequacy of the proposed condition.

545. Commission regulations do not now require simulator testing in

addition to the written examinations and oral testing required by 10 CFR

55.20-23. A proposed rule derived from NUREG-0737, item I.A.3.1,

applicable to applications for operating licenses would require-simulator

tcsting for operator license applicants. 46 Fed. Re2. 26,491, 26,494,

May 13, 1981. But as we observed above, the Commission has not issued a

similar proposed rule for operating plants.

.

_ _ _ _
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546. Commission Order item II.l(e) could be read to require

simulator testing by Licensee of all TMI-l operators, previously licensed
57/

or not.~- But we believe that the better reading of the order
~

is that simulator training by Licensee is required. In any event,

examinations by the NRC are to be conducted in the manner set forth in 10

CFR 55.20-23, which as we have observed, does not yet require simulator

testing.

547. Nor is it clear that the Staff's new NUREG-0737 simulator

testing program is intended to apply to the anomolous situation present

in this proceeding, i.e., the reexamination of previously licensed

operators. The Staff itself does not seek such tasting in this

proceeding.

548. A contention which would have required simulator testing of

Lic:nsee's previously licensed operators would have been accepted by the

Board and fully aired in the evidentiary hearing. No such issue was

-57/ " Augment the retraining of all Reactor Operators and Senior
Reactor Operators assigned to the control room including training
in the areas of natural circulation and small break loss of
coolant accidents including revised procedures and the TMI-2
accident. All operators will also receive training at the B&W
simulator on the TMI-2 accident and the licensee will conduct a
100 percent reexamination of all operators in these areas. NRC

will administer complete examinations to all licensed personnel in ,
accordance with 10 CFR 55.20-23."

10 NRC at 144.

..
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presented and we decline to reopen the record now in response to

j Mrs. Aamodt's very late unsupported motion. The comitment requiring

candidates not previously licensed to undergo simulator testing is more

than Mrs. Aamodt requested in her initial findings and cannot be adverse

to her interests.

549. Comitment 3.a requires Licensee to make availab]e prior to

restart a CRT part-task simulator which displays temperature and

pressure. Mrs. Aamodt objects saying the simulator should have been

acquired earlier. July 20 PF 1 42. This is hardly an argtsnent for not

requiring that it be acquired now.

550. The better inference to be drawn from Mrs. Aamodt's apparent

objections to the individual comitments for extra training and

examinations is that they are too little and too late. July 20 PF 11

38-42.-58/If this is her point, it should have been made directly

with support from the evidentiary record. Her sparse references tend to

be rather enigmatic, and in view of the very large relevant evidentiary

record, they are insufficiently helpful.

-58/ We also infer from the Introduction (at vii) to Mrs. Aamodt's Reply
1 Findings'of June 30, 1981 that her criticisms of the 'comitments are
' intended to be a general assessment of Licensee's management,

including the argument that Licensee has failed after more than two,

years since the accident to " offer definitive proof of their
capability by providing an adequate number of highly-competent
operators." The point, of course, is very germane in view of
Licensee's difficulty in qualifying its projected number of
SRO-licensed shift supervisors, but it also may be mooted by the
staffing conditions we impose below. !

|
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551. Commitment 3.b provides for the acquisition cf a TMI-l exact,

59/
replica simulator anticipated to be installed in 1985.--

Commitment 3.c requires Licensee to contract for a basic principles

trainer for TMI-1 anticipated to be installed in 1982. Here Mrs. Aamodt

correctly mounts her argument on the basis that the dates are too late

and that restart should not be permitted until they are installed.

However, Mrs. Aamodt has lost on the merits of that issue. 11 252-257

supra. The only purpose of the comitments as amended is to make

definite milestones to assure reasonable progress in meeting the 1982 and

1035 dates.

552. Comitment 4.a requires formal training on site-specific

design features for senior management prior to restart for those with

less than two years service with Licensee. Mrs. Aamodt faults this

training generally as being inadequate. She would like more subjects,

such as decision analysis training. July 20 PF 11 45-48. While we were
,

pleased to note that senior officials new to GPU, such as Executive Vice

President Clark and TMI-l Vice President Hukill, would undergo formal
,

training, we shared Mrs. Aamodt's concern that the training program is

not well defined. We would hava conditioned the training upon the

Staff's expert approval because the record does not and could not easily

establish the criteria for such training. It is pointless, however, to

-59/ Commitment 3.b was orally amended by Licensee's counsel at
Tr. 22,203-04. The amendment is incorporated into the respective
condition.

_ _ __ -_ _ __ _ _ _ _ _ _____
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refer the approval of training to the Staff because the Staff's SER did

not require such training in the first instance. As to Mrs. Aamodt's

demands that the training program be expanded, she herself has not

pointed to any improvement in management to be realized by her

suggestions. Unneeded training for senior management would necessarily

displace their attention in other areas, so we decline absent

justification to add to the training burdens.

553. Nevertheless, it was helpful for Licensee's counsel to explain

that the course spanned 36 lecture hours with quizzes. Tr. 22,212-15

(Blake). We accept counsel's representation and expect the coninitment to

be complied with accordingly. As to the content and quality of the

course, we are satisfied from our observation of the participants that
60/

the best use will be made of this enforced training time.-

554. Commitment 5.a requires Licensee to train its operators on

AT0G (Anticipated Transients Operators Guidelines) before AT0G is

implemented. Mrs. Aamodt's objections miss the point of the commitment

which was explained to her at the discussion session. It is intended to

assure AT0G training before ATOG is implemented rather than before

restart to assure AT0G would not be implemented without training.

Tr.22,217-18(Adler). The commitment does not, as Mrs. Aamodt suggests,

-60/ In fact we understand that Mr. Arnold, GPU Nuclear President, who is
not covered by the commitment will be one of the trainees.
Tr. 22,212 (Blake).



. . -

i
_

l
- 314 -

q

require operators to be trained to implement AT0G on some training other
$

1than ATOG training. July 20 PF 149. Mrs. Aamodt's complaints about the '

|_ adequacy of AT0G training are beyond the reach of the commitment and are.

E

discussed in our section oLTraining, 11 188, 270, supra.

I
k

f 555. Paragraphs 6 and 7 of Licensee Ex. 56 are not comitments, but j-
- statements of fact which are not appropriate or required as conditions. $

~

Paragraph 7 relates to the staffing of the Radwaste engineer post at (
TMI-1, which we discuss under CLI-80-5 issue (5), supra. .:!!

_,

N

Shift Manning - Licensee Exhibit 59 .

-.

556. Prior to the accident at TMI-2 the Staff required one Senior
_ Reactor Operator (SRO) and two Reactor Operators (R0s) on each control

-

room shift in comercial reactors. The standards for Near Term Operating b
_ Licenses (NT0L) (NUREG-0694) increased this requirement to two SR0s and '

C-

- two R0s for plants not yet licensed to operate. The Staff's position as
-

1
u

$ stated in NUREG-0737 does not require two SR0s for operating reactors #
'x

-

until July 1982. _I.d. , at 3-12, 3-13. In its Supplement 1 to NUREG-0680 }
2

-

; (the management SER), the Staff treated Licensee as an NT0L on this issue '!
-

r 1-
-

and would have required Licensee to man its control room at TMI-l with
-

4

3
- two SR0s and two R0s. Staff Ex. 4, at 11; Staff Ex. 14, at 22.

3
r -

? m
A

557. When the Commission issued CLI-81-3 grouping TMI-l with
,1

=

[ operating reactors, unless the Board finds to the contrary, the Staff %-

e__

;_
-
_ 1E

u
--

*
=

|
.
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[ reported that there is nothing unique to TMI-l to require a second SR0 in ?
-

f the ccntrol room at restart. Thus, the Staff would not require two SR0s j
in the TMI-1 control room until this requirement is scheduled for other

,

operating reactors, now set for July 1982. Staff Ex. 14, at 22,23. j
N

k. :
558. The Board raised a question concerning the effect on

g

Licensee's on-site emergency planning as a result of the Staff change of N

position, i.e., was the Licensee's emergency plan still adequate with one
' rather than two SR0s on shift as previously planned. Tr. 20,763-64

(Little). Also in their proposed findings, both Mrs. Aamodt and the !e

i Commonwealth of Pennsylvania argued that the Staff had failed to evaluate
E

.

] the effect of the revised SR0 requirement on the Licensee's site-specific
3

! emergency response plan. Commonwealth PF 11 127-130 (now withdrawn); ]

j Aamodt PF 1 51. It was in response to the Commonwealth's concerns and,

| we presume, the Board's inquiry that the Licensee comitted to the
'

control room staffing requirements set out in Licensee's Ex. 59.
3

?
e

f 559. When he prepared his original testimony for this proceeding,
y

..

[ Staff's witness, Mr. Chesnut assumed that there would be two licensed
3
$ SR0s on shift because that was what was being planned for at the time.

He did not rely on the second SR0 as being a mandatory element of the
i
F Licensee's emergency organization and did not view the second SR0 on
F
h shift as necessary for emergency response purposes. Mr. Chesnut's
v

f conclusioni regarding the Licensee's staffing of its emergency
E
=_ -

i -

f
-

-

_

b
:

=
h _ . ..
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1

!

organization were not dependent on a second SR0 being assigned on each

shift. Staff Ex. 17, at 3.

| 560. The Licensee''s emergency plan provides--for four people on each

! shift who have an operational background. These four people are the

Shift Supervisor, Shift Foreman, and two R0s. Tr.22,290(Chesnut).

Under the condition imposed by the Boards the Shift Supervisor will

always be a licensed SRO. See also Staff Ex. 4, at 39; Staff Ex.17,
' at 4. In addition, the Licensee has committed to, at the time of

restart, having the Shift Foreman be either licensed as an SR0 or

licensed as an R0 and trained as an SRO. Licensee Ex. 59, at 2.

s

f 561. After the Staff decided that the Licensee need not assign a

; second SR0 on shift until July 1,1982, Mr. Chesnut again reviewed the

j emergency responsibilities assigned to the Shift Foreman tc ascertain

,whether the Shift Foreman's emergency duties indicated a need for SR0

| qualification. Although SR0 qualifications for the Shift Foreman would
i

,
enhance the qualification level available ,in the contro? room, the

!

j emergency functions assigned to the Shift Foreman in assisting the Shift

| Supervisor do not require an SRO license. Staff Ex. 17, at 3.

!
'

562. If the Shift Supervisor became incapacitated or otherwise

unavailable, the Shift Foreman would perform the duties of the Shift
.

I

Supervisor which, during an emergency when no other SRO is on-site, would

include those of the Emergency Director. The TMI-l emergency plan and

.-

_ _ _ . _ _ _ _ _ _ _ _ _ . - - . _ - - - - - - - - . - - - - - - - - - - - - ' - - - - - " - - - - - - - - - - - - - - - - ' - - - - - - - -_
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emergency plan implementing procedures, however, call for the Shif t

Foreman to be trained to perform the duties of an Emergency Director.

Id., at 4.

.

563. In addition, the Shif t Foreman may be required to act as

Operations Coordinator for a limited period of time if the Shift

Supervisor is not available. An Operations Coordinator who is not a

licensed SR0 will not be permitted to direct plant operations unde- the

Licensee's emergency plan. However, numerous support engineers (at least

one of whom would maintain SRO qualification), as well as an Emergency

Director and Operations Coordinator, would be augmenting the emergency

organization within 30 minutes to one hour of an emergency. These

augnenting personnel would relieve the Shift Foreman of his emergency

duties upon arrival on-site. Thus, a non SRO-licensed Shift Foreman

might only be called upon to perform the duties of the Emergency Director

or Operations Coordinator for the brief period prior to the arrival of

the on-site emergency organization. Id., at 4-5.

564. It is unlikely, however, that the Shift Foreman would ever

have to become the Emergency Director. Tr. 22,254 (Chesnut). Under

Licensee's commitment agreement with the Commonwealth, at all times when

TMI-l is operating at power levels above 20% rated power and there is

only one licensed SR0 on shift, the SRO-licensed individual on shift will

remain within the control room (including the Shift Supervisor's office)

or within the plant at a location from which the control room is



- 318 -

accessible in less than five minutes. Furthermore, at all times when

TMI-1 is operating at power levels above 20% rated power and the

j SRO-licensed individual on shift is not in the control room (including

the Shift Supervisor's office), the Licensee will ensure that the control
a : -

[ room (including the Shift Supervisor's office) is manned by a minimum of
j a

{ two R0s, a third individual with an R0 license and SRO-trained, and the

f Shift Technical Advisor (STA). Licensee Ex. 59, at 3.

N
565. During the Board's examination on the one SRO requirement,

Mr. Chesnut reiterated his belief that two SR0s would provide an

additional margin of safety in the response to an emergency but that such

a requirement is not a mandatory or necessary element for adequate

emergency response. Tr. 22,288-89 (Chesnut). Mr. Chesnut also observed

that Licensee's Emergency Plan calls for twenty people on shift at all

times. By comparison, the NRC Staff recommends a minimum shift staffing

of ten. Tr. 22,290 (Chesnut). This excess of personnel allows this

Licensee to innediately remove from the person designated as Emergency

Director (i.e., the shift supervisor) some functions that other licensees

place on the Emergency Director. These include radiological concerns,

including dose projections and in-plant controls, as well as initial

notifications. Thus, under Licensee's Emergency Plan the Emergency

Director can better concentrate on operational matters; this is not

necessarily the case at other plants. Tr. 22,291, 22,316 (Chesnut).

_ ____ =%
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a

:
- 566. With Licensee's commitments reflected in Licensee Ex. 59,

Licensee will have four licensed operators on shift when the plant is --

operating and the licensed SR0 will be in, or within five minutes of $

reaching, the control room. From an emergency planning standpoint, the I

B d therefore does not regard as necessary that the restart of TMI-l be 2
:

conditioned with a requirement that Licensee have two SRO-licensed
,

, individuals on shift at all times; there is nothing we can identify in
V i

emergency planning which would lead the Board to find that Licensee

should not be grouped with operating reactors pursuant to CLI-81-3.

,

567. TMI-1, if permitted to operate, would do so during

decontamination and restoration activities at TMI-2. In this regard
.

TMI-l differs from other operating licensees. The Staff considered this

difference and found that the activities at TMI-2 would not affect the

safe operation of Unit 1 and .could not require two SR0s on that account.

Staff Ex. 14, at 23. We agree.

k
568. Unlike any other operating plant that we are aware of, TMI-1

'

will have been in cold shutdown for almost three years if permitted to

operate in January 1982 for example. We considered this fact in
-

,

determining whether there is any basis to treat TMI-l as a pending NTOL

plant rather than as an operating plant. Mrs. Aamodt points to this

situation and cites the Staff's own witness, Dr. Denwood Ross, in support
.

of her argument that TMI-l should be treated as an NT0L. July 20 PF 62.

Dr. Ross, testifying before the Commission issued CLI-81-3, did in fact

_____ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _

- 320 -

state that the Staff considered the fact that TMI-l had then been shut

down for two years in its original decision to treat the unit as an NT0L

in operator shift manning. Tr. 15,656-57 (Ross). This consideration was
.

discussed however as a part of a larger consideration involving shift

manning changes during an operating cycle rather than during the fuel

outage cycle preferred by Dr. Ross. Tr. 16,656-61 (Ross). Moreover,

Dr. Ross in assigning TMI-l to the NTOL category was considering the

advantages of having four licensed operators in the control room as

required for NT0Ls rather than three operators as now required for

operating plants. Tr. 15,662 (Ross). Under the commitment agreement the

Licensee will have four licensed operators. Licensee Ex. 59, at 2.

However, it appears to the Board that the Staff's two positions on the

SR0 staffing of TMI-l arose mainly from policy factors, not engineering

judgmen t. As the Staff correctly points out, it reexamined its views on

the issue because of the Commission directive in CLI-81-3. Staff Ex. 14,

at 22, 23.
.

569. Although not addressed in the context of the long shutdown, '

the Staff recognizes an additional safety factor in the fact that among

the shift supervisors and shift foremen at TMI-1, there are many previous

SR0 licensees and there are many previous R0 licensees among the control

room operators. Id., at 23. This factor, together with the special ~

control room staffing commitments requires the Board to find that the

Licensee should be considered as an operating licensee with respect to

the SR0/R0 components of its control room staff.
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570. There is yet another factor in the control room staffing issue

which the Commission, but not the Board, may consider. In its report on

the restart of TMI-l the Advisory Committee on Reactor Safeguards
61/

reported to the Commission:-
- - ,

The Licensee has proposed a start-up test program for TMI-1 similar
to that being conducted at the near-term operuting license plants.
The Committee agrees that such 3 program is desirable, particularly
in view of the length of time that TMI-l has been out of service and
the number of modifications made. Such a program should also
provide useful additional operator training and experience. The
review of this program by the NRC Staff is not yet complete. Those
issues remaining should be resolved to the NRC Staff's satisfaction.

571. As can be seen, the ACRS arrived at a different conclusion

than did this Board as to the effect of the long shutdown of TMI-1. On

the other hand the ACRS refers to a start-up test program which was not

known to us at the close of the evidentiary record. If the Licensee does

in fact have a start-up test program as comprehensive as one for new

plants, which would, as the ACRS noted, provide additional operator

training, this would satisfy the issue of whether to treat TMI-1

differently than operating reactors because of the prolonged shutdown.

We have not reopened the evidentiary record in this proceeding to inquire

whether there are such training opportunities because it would

unnecessarily delay our decision. This we believe can be left to Staff

ertification to the Commission. Absent such certification however, we

61/ Letter dated July 14, 1981, J. Carson Mark, ACRS Chairman to NRC
Chairman Palladino.
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recommend that the Commission affirm the existence of such a program if

I it intends to rely upon it, because we believe it would have been brought

{ forward in this proceeding if it existed and were it ripe for

consideration. For our part, we rely upon the staffing commitments, the
.

.

; extra personnel, and the experience of the TMI-l crew in concluding that

{ TMI-1 can be operated safely under the commitments pending the

implementation of the NUREG-0737 staffing requirement in July 1982.

;
572. Mrs. Aamodt urges a finding that TMI-l should be treated as ang

p NT0L because TMI-l staffing, training, procedures and design are
,

f ' basically the same as those which existed at TMI-2 before the accident.

July 20 PF T 61. In other words, Mrs. Aamodt would have us find that
F

( TMI-l differs from other operating reactors because of the accident j
v

( itself. We rule now, as we ruled during the hearing (Tr. 20,748), that

CLI-81-3 removes this as a reason per se from the Board's consideration,
8

[ absent some demonstration of a connection between a particular situation 7
[ * .

[ and the accident.
b
-

rr

; 573. Mrs. Aamodt faults the adequacy of Commitment 1.a on control

room staffing in that, as modified by the Board, the commitment could

tt
g provide for a foreman, licensed as an R0, who has trained as an SRO, but
p
[. who h'as failed the SR0 examination, to be in charge of the control room.
.

July .20 PF 11 68-70. We don't know if the commitment anticipates that

I the SRO-trained individual (certified by management as eligible for the

examination, Tr. 23,004) may be one who has failed the SR0 examination.
r
-

uh-

F

f

i
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It did not occur to us or 'any party to inquire at the explanatory session

(ff. Tr. 23,303), and Mrs. Aamodt declined to participate in that

session. Assuming Mrs. Aamodt's premise, however, we still believe the

commitments to be adequate. We assume that the hypothetical R0-licensed

foreman who has failed the SR0 examination is still qualified to function

as an R0. Mrs. Aamodt on the other hand seems to urge a finding that the

failing SR0 candidate is either improperly trained (presumably as an R0)

or is psychologically impaired. July 20 PF 1 70. The proposed finding
' is without record support and we reject it.

574. Mrs. Aamodt opposes commitments 1.b and 1.c because they

provide for a five-shift method of meeting the control room staffing

commitment 1.a instead of the Licensee's preferred six-shif t method. The

record has not established that a six-shift approach is required. The

NRC has no standards for the number of shifts, only that the plant be

adequately staffed. Tr. 20,773 (Crocher). If Licensee is required to
.

drop from a six-shif t to a five-shift staffing scheme, the effect would

be to defer for that period the training plans for the sixth shift, which

in the short run has no safety significance.

575. Mrs. Aamodt's proposed findings 1172 through 79 (July 20 PF)

are unpersuasive arguments rather than proposed findings of fact.

576. The Staff proposes a modification to Licensee's Commitment 1.a

because the commitment does not specify, in the event that there is only
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577. This would permit a situation where the Shift Foreman could be {.7.Q..,J.[
., a s. ;.q~

|| f) an SR0, whereas the Shift Supervisor may only be an R0. The use of a j '. :0 '
. .}: .. ;; , = ;.

.

non SRO-licensed Shift Supervisor would be inconsistent with the 6; : g <.,r

. . - y; .n -.c

.. - , '9 :. ' y .pf testimony of TMI-l Vice President Hukill. Tr. 11,667-69. Moreover, Mr. -

gy -. e:..
> : s . :c.: ,.

.) Hukill also testified that both the Shift Supervisor and the Shift ' -. .~ D.;
'

; :. - : ,y-

I:I Foreman for each shift oversee the activities of the control room -9.YJf ..lY
.

.

e. . ::. ;, n ~. ..'

f,, .p. ,.
: @operators, but that the Shift Forem.an reports to the Shift Supervisor.
..;. y . ...

!.M} Hukill, et al., ff. Tr. 11,617, at 14, 18. Thus, having an R0-licensed S 9 ' 'J '-'
- %g

- Shift Supervisor and an SRO-licensed Shift Foreman would permit a ' IEM M. . . .*-
.. ..c,;-.
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579. The commitment agreements between th'e Licensee and the

Commonwealth recite the fact that the Licensee does not object to having

its commitments being imposed as Licensee conditions for the restart of

TMI-1. Licensee Ex. 56, at 5; Licensee Ex. 59, at 4. The Commonwealth _.
-

,

specifically requests that the Board adopt the commitments as conditions

because the Commonwealth has no direct means to enforce the commitments.

July 23 PF 1 3. While, as we noteo above, Licensee has made many other
~

commitments which equal or exceed the importance of the training and

staffing commitments, the Board does adopt the commitments (as modified)

as conditions for any restart. The Commonwealth has fairly litigated the

commitments and probably would have prevailed on most if not all of the

issues. It has earned the commitments also as a result of negotiation

and it is entitled to have them made into conditions so that it will have

a direct and practical enforcement mechanism at its disposal.

580. The Commonwealth also negotiated with the Licensee for the

following additional commitment:

Licensee acknowledges NRC's future plans to conduct
operator examinations on simulators and the potential value of
NRC evaluations in the future of on-shift emergency drills
conducted by Licensee. In its reply findings on management,
Licensee will propose that the Board take particular note of
these future possibilities and that it encourage the Staff to

- utilize simulator examinations and to formalize its system of
evaluating on-site shift emergency drills by operators.

Licensee Ex. 56, at 3.
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581. The Licensee has abided by this commitment and has brought the

matter to the Board's attention in its Ex. 56 and in its June 29 Reply

Findings (n. 4, at 5). This commitment was a portion of Licensee's
,

commitment 2.a which also committed Licensee to have certain operators

submit to NRC-administered examinations on the B&W simulator. The Board

discussed this commitment with the Staff at the hearing and the Staff

agrees to meet its responsibilities in the training commitments.-62/ '

Tr. 22,184-85 (Smith, Swanson). It is not clear, however, that the NRC

Staff has agreed to conduct simulator examinations and to formalize its

system of evaluating on-site emergency drills in other proceedings. It
.

is beyond the jurisdiction of this Board to require such testing and

evaluation except as it relates to TMI-1. We do, however, take note of

the f ature simulator testing and the formal evaluation plans as requested

by the parties, and encourage their use.

582. In the conditions imposed below, we also include the condition

relating to Task Action Plan I.C.5, relating to the review of operating

experience information as we have discussed above under CLI-80-5

issue (7) 11 420-428. These conditions are intended to be minimum

conditions arising out of this proceeding. They do not, of course, bar

the imposition of additional or greater conditions on related matters

outside this proceeding.

-62/ The Staff also recognizes that the commitments and conditions under
Licensee Ex. 59 on control room staffing impose duties upon the *

Staff. The Staff does not object. Tr. 23,009 (Smith,
Tourtellotte).

.
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Conditions

583. If Licensee is permitted to restart TMI Unit 1, it shall ,

'

be under the following license conditions:

1. Prior to restart, Licensee shall demonstrate to the NRC
"Staff that Licensee has examined on the subject matter

identified in Commission Order item II.l(e) (i.e.,

Category T examination), the four remaining individuals of

the thirty-six whom Licensee has certified for NRC

licensed operator examination prior to restart. The Staff <

will not issue licenses to these individuals until each

has passed with a 90% grade a Licensee-administered

Category T examination which the Staff shall evaluate and

determine to be acceptable for this purpose. All previous

Category T examinations shall.be evaluated by the Staff

prior to restart. Any Category T examination utilized by

Licensee and determined by the Staff not to be acceptable

will require that another examination, acceptable to the

Staff be constructed, and be administered to all Licensee

operators who had passed the examination found not to be

acceptable. The Staff shall include in its certification

to the Commission that the Licensee has complied with this

condition.

.

~
_

-
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2. Prior to restart, Licensee shall demonstrate to the NRC
s .

Staff that all of its licensed operators have received at

least three additional days of training covering the TMI-2 -

,,

accident subject matter, and the Staff shall include in '

its certification to the Commission that Licensee has

complied with this condition.

.

3. Prior to restart, Licensee shall demonstrate to the NRC

Staff that all of its operators who have not previously

held NRC licenses have successfully completed at the B&W

simulator an NRC-administered examination, in addition to

the written examinations and the operating examinations at

TMI-1, and the Staff shall include in its certification to

the Commission that Licensee has complied with this -

condition.

4. Prior to restart, Licensee shall demonstrate to the NRC

Staff that Licensee has available for use at TMI-1 a

cathode ray tube (CRT) part-task simulator which displays

temperature and pressure, and the Staff shall include in

its certification to the Commission that Licensee has
.

complied with this condition.

5. Prior to April 1,1982, Licensee shall prepare for bids

and distribute specifications for a TMI-l exact replica

.

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



..
_ _ _ _ _ _ -

- 329 -

simulator. Licens'ee shall make reasonable and diligent

efforts to have the TMI-l exact replica simulator

installed by 1985. Annually, in October of each year,

begin'ning with October 1982, Licensee shall provide to the

NRC reports on progress toward fulfillment of this

condition.

'

6. Prior to restart, Licensee shall demonstrate to the NRC

Staff that Licensee has contracted for a basic principles

trainer for TMI-l anticipated to be installed in 1982, and

the Staff shall include in its certification to the

Commission that Licensee has complied with this condition.

Following availability of this trainer, Licensee shall

provide for each operator as a part of annual

requalification training at least one week training per

year on this trainer in addition to the week each year at

B&W's simulator, at least until Licensee's exact replica

simulator is available.

7. Prior to restart, Licensee shall demonstrate to the NRC

Staff that members of Licensee's senior management who
.

have joined Licensee since July 1, 1979, and who are

designated to act as Emergency Directors or as Emergency

Support Directors, have received a formal training course

addressing site-specific plant design features, and the
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Staff shall include in its certification to the Commission

that Licensee has complied with this condition.

8. Licensee shall conduct training of all of its operators in

AT0G prior to AT0G implementation.

9. At the time of restart, the Staff shall impose and enforce

the following license conditions for the operation of

TMI-1:

(a) At all times when the plant temperature is above

200* F (cold shutdown), Licensee will man all shifts

at TMI-l with a minimum of one NRC-licensed SRO, who

will act as Shift Supervisor, a second individual,

either NRC-licensed as an SR0 or NRC-licensed as an

R0 and trained as an SRO, who will act as Shift
'

Foreman, and a minimum of two NRC-licensed R0s who

will act as Control Room Operators.

(b) Licensee shall employ all reasonable efforts to

ensure personnel will be scheduled on a six-shift

rotation, so long as there is a sufficient number of

qualified individuals who normally stand shift

watches to man six shif ts, each of which meets (a),
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above (6 SR0s and 18 R0s, recognizing that SR0s may
.. ,

act as either SR0s or R0s). .

,

(c) In the event there is an insufficient number of

qualified personnel who normally stand shift watches

available to meet (b), above, Licensee shall schedule

its normally on-shift plant operating personnel on a

five-shift schedule, each of which meets (a), above,

unless additional relief is granted pursuant to (e),

below.

(d) In the event there is an insufficient number of

qualified operators who normally stand shift watches

available to meet (c), above, Licensee may employ on

shift qualified and licensed individuals from its

organizations who do not normally stand shift

watches, in addition to those operators who do

normally stand shift watches, to meet (c), above.

(e) In the event there is an insufficient number of

qualified operators in Licensee's organization to

meet (d), above, for any period longer than ten

consecutive days, Licensee shall inform the

Commonwealth and the NRC Staff and seek from the

. . . . . . .

I e I

NLt .-
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Staff their concurrence to man TMI-l shifts and

operate TMI-l for a limited period of time with

available qualified and licensed personnel,

specifically bearing in mind the then-current and

applicable NRC criteria or guidance on overtime

policies.

(f) At all times when TMI-l is operating at power levels

above 20% rated power and there is only one licensed

SR0 on shift, the SRO-licensed individual on shift

shall remain within the control room (including the

shift supervisor's office) or within the plant at a

location from which the control room is accessible in

less than five minutes. Further, at all times when

TMI-l is operating at power levels above 20% rated

power and the SRO-licensed individual on shift is not

in the control room-(including the shift supervisor's

' office), Licensee shall ensure that the control room

(including the shift supervisor's office) is manned

by a minimum of two R0s, acting as Control Room

; Operators, a third individual with an R0 license and

|
SRO-trained, and by the on-shift Shift Technical

>

( Advisor (STA).

, .. . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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(g) Licensee shall employ all reasonable efforts to

i maintain at all times sufficient numbers of

individuals in training to become licensed operators

in order to account for possible future attrition of

licensed operators. To this end, Licensee shall

employ all reasonable efforts to maintain in training

at all times that number of trainees which, when

combined with the actual numbers of NRC-licensed SR0s

and R0s in Licensee's organization, will total at

least 30. Licensee shall report to the Commonwealth

and the Staff at least annually whenever this

condition is not met, and shall describe to the Staff

the corrective actions being employed by Licensee to

achieve compliance.

10. At the time of restart the Licensee shall provide and

shall thereaf ter maintain a management system to perform

i the following functions:

1

(a) Review operating experience information originating

both within and outside the facility;

(b) Promptly supply information pertinent to plant

safety, including proposed procedural changes and
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plant modifications, to operators and other

appropriate plant personnel; and

(c) Assure that such information is incorporated into
Itraining and requalification programs.

l
III. CONCLUSIONS OF LAW '

_

i
i

584. In accordance with Commission Orders CLI-79-8, CLI-80-5, and |
|

CLI-81-3, and based on the preponderance of the reliable, probative, and |
substantial evidence of-record in this proceeding, the foregoing findings

of fact related to Licensee's management competence, and in consideration

of the above license conditions, the Board concludes:

a. That the "short-term actions" recommended by the Director

of Nuclear Reactor Regulation set out in CLI-79-8 related

to management competence are necessary and sufficient t'o

provide reasonable assurance that Licensee has the

management competence to operate TMI-l without endangering

the health. and safety of the public, and should be. rcquired

before resumption of operation should be permitted; and:

.

. _ _ _ _ _ _ _ _ __ _.
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b. That the "long-term items" recommended by the Director of

Nuclear Reactor Regulation set out in CLI-79-8 related to

management competence are necessary and sufficient to

provide reasonable assurance that the Licensee has the

management competence to operate TMI-1 for the long term

without endangering the health and safety of the public,

and should be required of Licensee as soon as practicable;

c. That Licensee has augmented the retraining of all Reactor

Operators and Senior Reactor Operators assigned to the

control room including training in the areas of natural

circulation and small break loss of coolant accidents

including revised procedures and the TMI-2 accident. All

,

operators also have received training at the B&W simulator

on the TMI-2 accident and Licensee will conduct a

100 percent reexamination of all operators in these
bli

areas.

d.. That Licensee has demonstrated his managerial capability

and technical resources to operate Unit 1 while maintaining

.

33/ Because of the pendency of the inquiry into the matter of cheating
on the NRC operator license examinations, the Board omits for now
any conclusion respecting operator testing and licensing.

_ - _ - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ |
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Unit 2 in a safe configuration and carrying out planned

decontamination and/or restoration activities. In reaching

this conclusion, we have addressed the Licensee's command

and administrative structure at the corporate and plant

levels, the adequacy of groups providing safety review and
]

operational advice, the management and technical capability I

and training of operations staff, the adequacy of the

operational Quality Assurance program and the facility

procedures, the relationship between the financial and

Itechnical organizations, and the capability of important '

support organizations such as Health Physics, Radwaste, and

Plant Maintenance. We have specifically addressed issues

(1) through (11) and (13) of CLI-80-5; and

'

e. That Licensee complies with the Category A (short-term)
;

| recommendations related to management competence (Items

2.2.1.a., 2.2.1.b., 2.2.1.c. and 2.2.2.b.) in Table B-1 of

NUREG-0578 and has made reasonable progress toward .

completion of the Category B (long-term) recommendation
,

related to management competence (Item.2.2.1.b.) in
1

Table B-1 of NUREG-0578.
|

4

.

!

|

|
|
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IV. EFFECTIVENESS AND APPEALABILITY

585. In its order of August 20,1981, CLI-81-19, the Commission

stated that it intends to begin its immediate effectiveness review

shortly after this Board issues this partial initial decision if this

decision resolves management issues in a manner favorable to the eventual

operation of Unit One. With the exception of the subissue on operator

license examinations, over which we retain jurisdiction, our conclusions

on management competence issues are favorable to the eventual operation

of the unit. The Commission has requested the parties to file comments

with it on whether this decision should be made imediately effective and

has provided a schedule for such comments. Initial comments should be

made so that they will be received by the Commission no later than

fifteen days after our decision is rendered (see date below). Reply

submissions must be received by the Commission no later than ten days

after service of the initial comments.

'

586. Also in CLI-81-19, the Commission directed that an Atomic

Safety and Licensing Appeal Board be established in this proceeding to

hear initial appeals. Id., at 3. The Appeal Board in Houston Power and

Lighting Company (Allens Creek Nuclear Generating Station, Units 1

and 2), ALAB-301, 2 NRC 853 (1975), ruled that the licensing board

partial initial decision approving the nuclear suitability of the Allens

Creek site was appealable even where no activities were authorized in a

situation where there would be a long hiatus before further findings

because applicant deferred indefinitely the ::onstruction of the facility.

Id.,'at 854.

, .. .
.. _
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587. In Duke Power Company (Perkins Nuclear Station, Units 1, 2,

and 3),- ALAB-597,11 NRC 870 (1980), an Appeal Board held that a partial I

initial decision favorable to the applicant on the issue of alternate |

construction sites, which as in Allens Creek, did not authorize any

construction activity, but unlike Allens Creek did not contemplate a long

hiatus before further findings, was an appealable decision. Applying the

rationale of Perkins_, this partial initial decision is appealable

according to the provisions of 10 CFR 2.762. The Appeal Board review is,

of course, separate from the Commission's review on the question of

immediate effectiveness.

588. Within ten days after service of this initial decision, any

party may take an appeal to the Appeal Board by filing exceptions to all

or portions of the decision. A brief in support of the exceptions shall

be filed within thirty days thereafter or within forty days in the case
,

;

of the Staff. 10 CFR 2.762. This Board recognizes that, with the !

simultaneous comment period before the Commission on the issue of

immediate effectiveness, and considering the length of this partial
'

initial decision, an extension of time for the filing of exceptions with

the Appeal Board might be appropriate. However, this Board is without

jurisdiction to modify the appellate procedures or schedules. Any

.
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request to modify the time period set out in Section 2.762 should be made

to the Appeal Beard designated to hear the initial appeals in this

proceeding, or if the Appeal Board has not yet been designated, requests

should be made to the Chairman of the Atomic Safety and Licensing Appeal

Board Panel.

THE ATOMIC SAFETY AND
LICENSING BOARD

p./&T*

Walter H. Jordag
ADMINISTRATIVE JUDGE

/W /t<l r
Linda W. Little
ADMINISTRATIVE JUDGE

/| 6
// W , Chairman

Ivan W. Smith
ADMINISTRATIVE LAW JUDGE

Rendered: .

Bethesda, Maryland

August 27, 1981
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APPENDIX A !

|WRITTEN TESTIMONY RECEIVED INTO EVIDENCE
|

'Following
Witness Transcript Page

Aamod t , Marjorie
"Intervenor Marjorie Aamodt's [ Testimony] 12931
Regarding Aamodt Contention No. 2 Con-
trol Room Operator Training and Testing"

"Aamodt Testimony to Support Aamodt 14517
Contention 4"

Adler, Vernon E.
" Testimony of Frederick J. Bath and 18975 !
Vernon E. Adler of the Federal Emergency
Management Agency on Certain Offsite
Emergency Planning Contentions" (dated
February 23, 1981)

" Testimony of FEMA's Vernon E. Adler and 18975
Frederick J. Bath on Contentions Related
to Offsite Emergency Preparedness" (dated
March 16, 1981)

Allenspach, Frederick R.
"NRC Staff Testimony of Lawrence.P. 12653 ;

Crocker and Frederick R. Allenspach
Relating to Contention Aamodt #2"

Arnold, Robert C. |

" Licensee's Testimony of Mr. Robert 11434
C. Arnold Regarding CLI-80-5, Issue
(1), ANGRY Contention No. IV and
Sholly Contention No. 14(a) (Licen- 1

see's Command and Administrative '

{ Structure)"
.

|

A-1
|

:
:
I

!
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! Ballard, Blaine, Sr.

" Licensee's Testimony of Daniel M. 13533
Shovlin, Melvin G. Snyder, Richard R.
Harper , Dennis V.' Dyckman and Blaine
Ballard, Sr. in Response to CLI-80-5,
Issue 2, TMIA Contention 5, Sholly
Contention 14(e), and ANGRY Conten-
tion IV (Maintenance at TMI-1)"

Barley, Richard
" Licensee's Testimony of William F. 9919
Itschner, Richard Barley, James Moore
and Charles Pelletier in Response to
the Lewis Contention and ANGRY Conten-
tion No. V(D)(Filters)"

Bath, Frederick J.
"Testimcny of Frederick J. Bath and vernon 18975
E. Adler of the Federal Emergency Management
Agency on Certain Offsite Emergency
Planning Contentions" (dated February 23,
1981)

" Testimony of FEMA's Vernon E. Adler and 18975
Frederick J. Bath on Contentions Related
to offsite Emergency Preparedness" (dated
March 16,1981)

~

" Joint Testimony of NRC Staff's 19626
Stephen Chesnut and FEMA's Frederick
J. Bath on Contentions Related to
Onsite/Offsite Emergency Preparedness"

Belser , Adolph L.
" Joint Testimony of Adolph L. Belser 20787
(PEMA), Randy L. Curry (York County)
and Michael E. Wertz (Dauphin County)
Pertaining to York and Dauphin County
Emergency Planning (Contentions EP-6,
EP-14 and EP-16)"

Beyea, Jan
" Direct Testimony of Dr. Jan Beyea on 18350
Behalf. of the Anti-Nuclear Group
Representing York Regarding A.N.G.R.Y.
Contention No. III B(D)" '

A-2

o
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . --- ----

j
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i Boger , Bruce A.
. iPage 5, "NRC Stafi Testimony of 5616'

J. Wermiel, W. Jensen, E. Lantz and
B. Boger Regarding Emergency Feedwater
System Reliability (Doard Question 6)"

"NRC Staff Testimony of Walton L. Jensen 75484

Jr., John-C. Voglewede, Bruce A. Boger,
and Peter L. Hearn Relative to Instru-
ment Ranges (ECNP Contention Id)"

"NRC Staff Testimony of Bruce A. Boger 9893
Regarding Bypass and Inoperable Status
Indication (UCS Contention 9)"
"NRC Staff Testimony of Bruce A. Boger 12770
Regarding Licensed Operator Training
( Aamodt Contention #2)"

"NRC Staff Testimony of Bruce A. Boger 12772
Regarding Licensed Operator Training
(CEA Contention No. 13)"

_

1 Bonetti, Dennis J.
" Direct Testimony of Dennis J. Bonetti," 3310'

(TMIA Contention 5)

Brasher, Jesse W.
" Licensee's Testimony of Richard Heward, 16292
William E. Potts, Ronald A. Knief,,. -

~

Jesse W. Brasher, and Richard Dubiel
Regarding CLI-80-5 Issue (4) and Related
Board Questions (Health Physics Program)"

Braulke, George R.
Excerpts from " Licensee's Testimony of 6802
Robert W. Keaten, George R. Braulke and
George J. Brazill in Response to UCS
Contention No. 12, UCS Contention No. 14
and UCS Contention No. 3 (Safety Classi-
fication)"
" Licensee's Testimony of George R. 6802
Braulke in Response to Board Questions
on UCS Contention 12"

,
1

A-3 1

.___ _ _ _ -_ _ . . , . __ , ,
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Brazill, George J.
Excerpts from " Licensee's Testimony of 7558
Robert W. Keaten, George R. Braulke and
George J. Brazill in Response to UCS
Contention No. 12, UCS Contention No. 14
and UCS Contention No. 3 (Safety Clas-
sification)"

Broughton, T. Gary
" Licensee's Testimony of Robert C. 5038
Jones , Jr . and T. Gary Broughton in
Response to UCS Contention No. 8 and

; ECNP Contention No. 1(e) (Additional
LOCA Analysis)"

;

" Licensee's Testimony of Robert C. 5039-

Jones, Jr. and T. Gary Broughton in
Response to the Board Question on
UCS Contention No. 8"

" Licensee's Testimony of T. Gary 6949
Broughton, Gerald J. Sadauskas and
Luther L. Joyner in Response to
Sholly Contention No. 6(a) (Inte-,

grated Control System)"

" Licensee's Testimony of T. Gary 7509
Broughton, Richard W. Dubiel and
Victor H. Willems in Response to
Sholly Contention No. 5 and ECNP
Contention No. 1(d) (Instrument
Ranges (In Plant))"

" Licensee's Testimony of T. Gary 10941
Broughton in, Response to Board
Question No. 11"

Cable, John W.
" Commonwealth of Pennsylvania Testi- 18296
mony of Dr. Max A. Van Buskirk, Jr.

.

and Dr. John W. Cable Regarding Con-
tentions EP-2, EP-4(a) and EP-5(g)

| (Livestock Evacuation)"

Capodanno, Gary R.
" Licensee's Testimony of Gary R. 5642
Capodanno , Louis C. Lanese and
Joseph A. Torcivia in Response to
Board Questions 6.a, 6.b, 6.c,
6.g , 6.h, 6.1, 6.j and 6.k"

.

A-4
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; Capra, Robert A.
"NRC Staff Testimony of Dr. Denwood F. 15806
Ross, Jr. and Robert A. Capra in Response
to the Board Question on UCS Contention 8"

;

Check, Paul S.'

"NRC Staff Testimony of Jack Rosenthal 11158
and Paul S. Check Relative to UCS Con-

; tention 13"

i

,
*Chesnut, Stephen H.

! "NRC Staff Testimony of Stephen H. Ches- 15007
nut on Contentions Related to Onsite
Emergency Planning and the Licensee's.

Emergency Plan"

" Joint Testimony of NRC Staff's 19626
Stephen Chesnut and FEMA's Frederick,

J. Bath on Contentions Related to
Onsite/Offsite Emergency Preparedness"

.

"NRC Staff Testimony of Stephen Chesnut on 22235
Unresolved Onsite Emergency Response Matters
from the February 9,1981 NRC Staff Testimony
cf Dale E. Donaldson on Contentions EP-4D and
EP-18"

'

| "NRC Staff Testimony of Dale Donaldson and 2223C
Stephen Chesnut on Licensee's Response in

i June 2, 1981 Exercise and NRC Staff'.s-
Exercise Report"

Christensen, Julian M.,'
" Licensee's Testimony of Patrick S. 10234'

Walsh, William E. Meek, Herbert
Estrada, Jr., Julien M. Christensen
and Thomas B. Sheridan in Response
to Sholly Contention No. 15 and
ANGRY Contention No. V(C) (Control
Room Design - Human Factors Engineer-
ing)"

" Licensee's Testimony of Julien M. 12409,

4 Christensen Regarding CLI-80-5
Issue (2),' ANGRY Contention No. IV,

i Sholly Contention No.14 (b), Aamodt
;- Contention No. 2, and CEA Contention
'

No. 13 (Operator Training)"
i

A-5
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Clark, Philip R.
" Licensee's Testimony of Philip R. 6225
Clark, Michael J. Ross and E. S.
Patterson in Response to UCS Conten-i

tion No. 10 and Sholly Contention*

; No. 3 (Safety System Bypass and
Override)"

i " Licensee's Testimony of Philip R. 11759
Clark in Response to CLI-80-5, Is-
sue 7, Sholly Contention 14(d), and
ANGRY Contention IV (Safety Reviews
and Operational Advice)"

Colitz, Joseph J.
" Licensee's Testimony of Henry D. 11617
Hukill, Ronald J. Toole, Michael J.
Ross, and Joseph J. Colitz Regard-
ing CLI-80-5, Issues (2) and (5),
ANGRY Contention No. IV and Sholly
Contention No. 14(a), (b) and (e) (TMI-

! l Unit Organization and Technical Re-
sources)"

" Licensee's Supplemental Testimony of 16552
Robert W. Keaten, Joseph J. Colitz and
Michael J. Ross in Response to Board
Question No. 6 (Emergency Feedwater
Reliability)"

Comey, John J.
" Commonwealth.of Pennsylvania's Testi- 18038
mony of John.J. Comey Pertaining to
Public Information (Contention EP-XII)"

ffnran,. James H.
"NRC Staff Testimony of James H. Conran 8372
Relative to Classification of Systems
and Components as Important to Safety
(UCS Contention 14)" .

Corbin, Leroy, Jr.
" Commonwealth of Pennsylvania's 20286
Testimony of Leroy C. Corbin, Jr.
Regarding Contention EP-18(E)
(Contaminated Foodstuffs)"

!
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Correa, James H.
" Licensees's Testimony of James H. Correa 8746
and Gary T. Urquhart in Response to the
Board' Question on UCS Contention 6"

" Licensee's Testimony of James H. Correa, 8746
Gary T. Urquhart and Robert C. Jones, Jr.
in Response to UCS Contentions 5 and 6
(valves and valve Testing)"

Cox, Julia
" Commonwealth of Pennsylvania's Testi- 18497
mony of Julia Cox Pertaining to Thyroid
Blocking Agent Distribution (Contentions
EP-5(a), EP-6(e), EP-10)"

Crocker, Lawrence P.
"NRC Staff Testimony of Lawrence P. 12653
Crocker and Frederick R. Allenspach
Relating to Contention Aamodt #2"

Croneberger, Donald K.
-

" Licensee's Supplemental Testimony of 16252
Donald K. Croneberger in Response to
Board Question UCS 12 (Safety Classi-
fication/ Environmental Qualification)"

Curry, James J.
"NRC Staff Supplemental Testimony of J. 16718
Wermiel and J. Curry Regarding Emer-
gency Feedwater System Reliability
(Board Question 6)"

Curry, Randy L. .

" Joint Testimony of Adolph L. Belser 20787
(PEMA), Randy L. Curry (York County)
and Michael E. Wertz (Dauphin County)
Pertaining to York and Dauphin County
Emergency Planning (Contentions EP-6,
EP-14 and EP-16)"

j. Dieckamp, Herman
" Licensee's Testimony of Herman 13437;

| Dieckamp in Response to CLI-80-5,
Issue 6 (Technical / Financial
Interface)"
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Donaldson, Dale E.
"NRC Staff Testimony of Dale E. Donaldson 17354
on Emergency Planning Contentions"

,

"NRC Staff Testimony of Dale Donaldson and 22236
Stephen Chesnut on Licensee's Response in
June 2, 1981 Exercise and NRC Staff's
Exercise Report"

Dubiel, Richard W. ;

" Licensee's Testimony of T. Gary 7509
'

Broughton, Richard W. Dubiel and
Victor H. Willems in Response to
Sholly Contention No. 5 and ECNP
Contention No. 1(d) (Instrument

; Ranges (In Plant))"

" Licensee's Testimony of Richard Heward, 16292
William E. Potts, Ronald A. Knief,
Jesse W. Brasher, and Richard'Dubiel
Regarding CLI-80-5 Issue (4) and4

'

Sholly Contention 14(c) and Related
i Board Questions (Health Physics Program)"
|

Dyckman, Dennis V.
" Licensee's Testimony of Daniel M. 13533,

i Shovlin, Melvin G. Snyder, Richard R.
{ Harper, Dennis V. Dyckman and Blaine'

4 Ballard, Sr. in Response to CLI-80-5,
| Issue 2, TMIA Contention 5, Sholly
'

Contention 14(e), and ANGRY Contention
IV (Maintenance at TMI-1)"

Dynes, Russell R.
" Licensee's Testimony of Russell R. 17120

l Dynes on the Principles of Planning
for Emergencies"

Erikson, Kai T.
,

" Emergency Planning for the Three Mile 21686l

l Island Area Communities in Rebuttal
I to the Testimony of _ Dr. Dynes"

'
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Estrada, Herbert, Jr.;

" Licensee's Testimony of Patrick S. 10234
Walsh, William E. Meek, Herbert
Estrada, Jr., Julian M. Christensen
and Thomas B. Sheridan in Response to
Sholly Contention No.15 and ANGRY Con-
tention No. V(C) (Control Room Design -
Human Factors Engineering)"'

Fisher, Jeremiah K.
" Testimony of Paul M. Lytle, Jr., 18749
Jeremiah K. Fisher and Vance Fisher
in Support of Aamodt Contention EP-2"

Fisher, Vance
" Testimony of Paul M. Lytle, Jr., 18749,

Jeremiah K. Pisher and Vance Fisher
j in Support of Aamodt Contention EP-2"

Fitzpatrick, Robert G.
- "NRC Staff Testimony of Robert G. 9700

Fitzpatrick Relative to Emergency
Power Supply for Pressurizer Heaters
(UCS Contention 4)"

4

i Fuhrer, Edwin C.
! " Licensee's Testimony of Edwin C. Fuhrer 10020
}

^

and Richard J. McGoey on the Physical
Separation of Three Mile Island Units 1 and 2"'

" Licensee's Testimony of William E. 16417
Riethle and Edwin C. Fuhrer in Response
to Board Question No. 9 (Groundwater

! Monitoring at TMI)"

'l
'

Gallagher, William
" Licensee's Testimony of Eugene F. Knopf, 21816
William Gallagher and Oran Henderson Relating

j to Emergency Planning"

Gardner, Eric F.
" Licensee's Testimony of Dr. Eric F. 12409
Gardner in Response to CLI-80-5,

; Issue (2), ANGRY Contention No. IV,
'

Sholly Contention 14(b), Aamodt
! Contention No. 2 and CEA Contention
'

No. 13 (Operator Training)"

1
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Giangi, George J.
" Licensee's Testimony of Robert E. Rogan, 13756
George J. Giangi, and Alexis Tsaggaris on I
the Adequacy of Onsite Emergency Pre-
paredness at Three Mile Island Unit 1"

\

Hamilton, William P.
" Licensee's Testimony of William P. 7395
Hamilton and Robert W. Keaten in
Response to Sholly Contention No.
13 and ECNP Contention No. 1(a)
(Computer)"

Harper, Richard R.
" Licensee's Testimony of Daniel M. 13533
Shovlin, Melvin G. Snyder, Richard R.
Harper, Dennis V. Dyckman and Blaine
Ballard , Sr. in Response to CLI-80-5,
Issue 2, TMIA Contention 5, Sholly
Contention 14(e), and ANGRY Contention. i

IV (Maintenance at TMI-1)"

Hartman, Charles
" Licensee's Testimony of Charles 16493
Hartman and Joseph A. Torcivia on

| Diesel Loading in the Event of
Loss of Off-Site Power"

1
Haverkamp, Donald R.

"NRC Staff Testimony of Richard R. 16412
Keimig and Donald R. Haverkamp in
Response to the Board Questions
Concerning Auditability of Maintenance
practices in the Sample Year ,1978,
and Currently"

"NRC Staff Testimony of Richard R. 16412
Keimig and Donald R. Haverkamp in
Response to TMIA Contention 5
Maintenance at TMI-1"

Hearn, Peter C.
"NRC Staff Testimony of Peter C. Hearn 7375,

| Relative to Containment Isolation Signals
(Sholly Contention 1)"

i

|
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"NRC Staff Testimony of Walton L. 7548 )
Jensen, Jr., John C. Voglewede, 1

Bruce A. Boger, and Peter L. Hearn
Relative to Instrument Ranges (ECNP
Contention Id)" !

!

Henderson, Oran
" Licensee's Testimony of Eugene F. Knopf, 21816 l
William Gallagher and Oran Henderson Relating '

to Emergency Planning"

Heward, Richard
" Licensee's Testimony of Richard Heward, 16292
William E. Fotts, Ronald A. Knief,
Jesse W. Brasher, and Richard Dubiel
Regarding CLI-80-5 Issue (4) and Sholly
Contention 14(c) and Related Board
Questions (Health Physics Program)"

Hilliard, Judith
" Testimony on Behalf of the Anti-Nuclear 21508
Group Representing York on Municipal and
School Emergency Planning in York County,
PA and York County Emergency Response to
Response to Three Mile Island"

.

Bukill, Henry D.
" Licensee's Testimony of Henry D. .11617
Hukill, Ronald J. Toole, Michael J.
Ross, and Joseph J. Colitz Regard-
ing CLI-80-5, Issues (2) and (5),
ANGRY Contention No. IV and Sholly ;
Contention No. 14(a), (b) and (e) (TMI- !

l Unit Organization and Technical Re-
sources)"

1

Itschner, William F. !

" Licensee's Testimony of William F. 9919
Itschner, Richard Barley, James Moore
and Charles Pelletier in Response to
the Lewis Contention and ANGRY Conten-
tion No. V(D) (Filters)"

.

Jensen, Walton L., Jr.
"NRC Staff Testimony of Walton L. Jensen, 4913
Jr., Relative to Primary System Natural
Circulation UCS Contention 1"
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"NRC Staff Testimony of Walton L. Jensen, 4913
Jr., Relative to Primary System Forced
Flow Circulation UCS Contention 2"

"NRC Staff Testimony of Walton L. Jensen, 5496
Jr. Relative to Small Break Loss-of-
Coolant Analysis (UCS Contention 8 and
ECNP Contention le)"

"NRC Staff Testimony of J. Wermiel, 6035
W. Jensen, E. Lantz and B. Boger
Regarding Emergency Feedwater System
Reliability (Board Question 6)"

"NRC Staff Testimony of Walton L. 6600
Jensen , Jr. , R. elative to Manual
Termination of High Pressure Injec-
tion (Sholly Contention 3)"

"NRC Staff Testimony of Walton L. 7548
Jensen, Jr., John C. Voglewede,
Bruce A. Boger, and Peter L. Hearn

'

Relative to Instrument Ranges (ECNP
Contention ld)",

'
"NRC Staff Testimony of W. Jensen 8712
Relative to the Classifications of

i Pressurizer Heaters as Components
Important to Safety (UCS Contention 3)"

"NRC Staff Testimony of Walton L. Jensen, 8821
j' Jr., Relative to Primary System Relief and

Block Valves (UCS Contention 5)"
I "NRC Staff Testimony of Walton L. 11005

Jensen, Jr.,.Regarding Transient
and Accident Analysis and Proce-
dures Board Question 11"

"NRC Staff Testimony of Walton L. 15808
Jensen, Jr. Relative to the Board
Question Regarding UCS Contention 8"

Johnson, Terry L.
"NRC Staff Testimony of Terry L. 16267
Johnson Relative to Groundwater
Contamination at TMI"

A-12
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!. Jones, Robert C., Jr.
" Licensee's Testimony of Robert W. Keaten 4588.

. and Robert C. Jones in Response to UCS
Contentions Nos. 1 and 2 (Natural and
Forced Circulation"

" Licensee's Testimony of Robert C. Jones, 4588,

Jr. in Response to Board Questions 6.e
.

and 6.f"
!

" Licensee's Testimony of Robert C. Jones, 5038
Jr. and T. Gary Broughton in Response to,

'

UCS Contention No. 8 and ECNP Contention
I No. 1(e.) (Additional LOCA Analysis)

" Licensee's Testimony of Robert C. Jones, 5039
| Jr. and T. Gary Broughton in Response to

the Board Question on UCS Contention
No. 8"

1

" Licensee's Testimony of James H. Correa, 8746
| Gary T. Urquhart and Robert C. Jones, Jr.

in Response to UCS Contentions 5 and 6
: (Valves and Valve Testing)"
|

" Licensee's Testimony of Robert W. 10619
'

'

Keaten, Mich7el J. Ross and Robert
i C. Jones, Jr. in Response to UCS
i

- Contention No. 7, ANGRY Contention
i No. V(B) and Sholly Contention No.

6(b) (Detection of Inadequate Core
)

: Cooling)"

i
'

Joyce, Joseph P.
"NRC Staff Testimony of Joseph P. Joyce .7467

i Relative to NRC Requirements for a Plant
Computer (Sholly Contention 13 and ECNP,

Contention la)" -

Joyner, Luther L.
" Licensee's Testimony of T. Gary Broughton, 6949
Gerald J. Sadauskas and Luther L. Joyner
in Response to Sholly Contention No. 6(a)
(Integrated Control System)",

, ,

; Keaten, Robert W.
" Licensee's Testimony of Robert W. Keaten 4588

i and Robert C. Jones in Response to UCS
f Contentions Nos. 1 and 2 (Natural and

Forced Circulation"
,
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" Licensee's Testimony of William P. 7395
Hamilton and Robert W. Keaten in
Response to Sholly Contention No. 13
and ECNP Contention No. 1(a) (Computer)"

Excerpts from " Licensee's Testimony of 7558
Robert W. Keaten, George R..Braulke and
George J. Brazill in Response to UCS
Contention No. 12, UCS Contention No. 14
and UCS Contention No. 3 (Safety Clas-
sification)"

" Licensee's Testimony of Robert W. 10619
Keaten, Michael J. Ross and Robert
C. Jones, Jr. in Response to UCS
Contention No. 7, ANGRY Contention
No. V(B) and Sholly Contention
No. 6(b)(Detection of Inadequate Core
Cooling)"

" Licensee's Testimony of Robert W. 13242
Keaten and Robert L. Long Regarding
CLI-80-5, Issue (10) (Management
Response to TMI-2 Accident)"

" Licensee's Supplemental Testimony of 16552
Robert W. Keaten, Joseph J. Colitz and
Michael J. Ross in Response to Board
Question No. 6 (Emergency Feedwater
Reliability)"| t

,

( " Licensee's Second Supplemental Tes- 16612
| timony of Robert W. Keaten in Response
i to Board Question No. 6 (Emergency

Feedwater Reliability)" -

Kelly, Frank L.
" Licensee's Testimony ot Frank L. 12409
Kelly Regarding CLI-80-5 Issue (2),
ANGRY Contention No. IV, Sholly
Contention No. 14(b), and Aamodt
Contention No. 2 (Licensed Operator
Training)"

!

Keinig, Richard R.
"NRC Staff Testimony of Richard R. 11946
Keinig Relative to Management,

Capability To Operate a Nuclear
Generating Station (ANGRY Contention 4)"

f A-14

c
_ - - - . - -. .- --- -- _ .. . - .-



'

. .

' : .'

"NRC Staff Testimony of Richard R. 16412,

Keimig and Donald R. Haverkamp in'

Response to the Board Questions Concerning
Auditability of Maintenance Practices in
the Sample Year, 1978, and Currently"

"NRC Staff Testimony of Richard R. Keimig 16412
and Donald R. Haverkamp in Response to
TMIA Contention 5 Maintenance at TMI-1"

Knief, Ronald A.
" Licensee's Testimony of Dr. Robert L. 12140
Long, Dr. Ronald A. Knief, Mr. Samuel L.
Newton and Mr. Michael J. Ross Regard-
ing CLI-80-5, Issues (2), (4), (5) and
(11) , Aamodt Contention No . 2, CEA Conten-
tion No. 13, ANGRY Contention No. IV and
Sholly Contention 14(b) and (c) (Training)"

" Licensee's Testimony of Richard Heward, 16292
William E. Potts, Ronald A. Knief,
Jesse W. Brasher, and Richard Dubiel
Regarding CLI-80-5 Issue (4) and
Sholly Contention 14(c) and Related

,

Board Questions (Health Physics Program)"
i

Knopf, Eugene F.
" Licensee's Testimony of Eugene F. Knopf, 21816
William Gallagher and Oran Henderson
Relating to Emergency Planning"

! Koppe, Robert H.
| " Licensee's Testimony of Robert H. Koppe 13335

in Response to CLI-80-5, Issues 8 and
9 (Licensee's Infraction, LER and
Operating Experience History)"

,
Lamison, Kenneth R.

| " Commonwealth of Pennsylvania's Testi- 17818
'

mony of Kenneth R. Lamison Pertaining
to Warning (Contentions EP-5(d) and
EP-15(f))"

" Commonwealth of Pennsylvania's Testi- 17818
mony of Kenneth R. Lamison Pertaining
to Exercises and Drills (Contentions
EP-4(f), EP-5(d))"
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" Commonwealth of Pennsylvania's Testi- 17818
mony of Kenneth R. Lamison Pertaining
to Training (Contention EP-5(f))"

" Commonwealth of Pennsylvania's Testi- 17818
mcny of Kenneth R. Lamison Pertaining
to Command and Control . (Contentions EP-
5(c), EP-6(b), EP-14(c), EP-14(h),
EP-14(j), EP-14(r), and EP-14(x))"

Lanese, Louis C.
" Licensee's Testimony of Gary R. 5642
Capodanno , Louis C. Lanese and
Joseph A. Torcivia in Response to
Board Questions 6.a, 6.b, 6.c, 6.g,
6.h, 6.1, 6.j and 6.k"

" Licensee's Testimony of Louis C. 7349
Lanese in Response to Sholly Con-
tention No. 1 (Containment Isolation)"

_ Lantz, Edward
"NRC Staff Testimony of J. Wermiel, 6035
W. Jensen, E. Lantz and B. Boger
Regarding Emergency Feedwater System
Reliability (Board Question 6)"

Lee, William S.
" Licensee's Testimony of William S. 13251
Lee Regarding CLI-80-5, Issue (10)
(Management Response to TMI-2 Acci-
dent)"

Levenson, Milton
F Icensee's Testimony of Milton Levenson 19525Li

j on Realistic Estimates of the Conse-
quences of Nuclear Accidents for Use
in Emergency Planning"

i

|

Levine, Joseph R.
"NRC Staff Testimony of Joseph R. Levine 17298
on Contentions Related to Onsite Emer-
gency Planning"

Levy, Salomon
" Licensee's Testimony of Salomon Levy 11049,

| in Response to UCS Contention No. 13
' (Alternative Accident Sequences / Class

9 Accidents)"

[ A-16
|

-_. - - . _ . . .-. -



' *

., ,

,

Long, Robert L.
" Licensee's Testimony of Dr. Robert L. 12140
Long, Dr. Ronald A. Knief, Mr. Samuel L.
Newton,and Mr. Michael J. Ross Regard-
ing CLI-80-5, Issues (2), (4), (5) and
(11), Aamodt Contention No. 2, CEA Con-
tention No. 13, ANGRY Contention No. IV
and Sholly Contention 14(b) and (c)
(Training)"

" Licensee's Testimony of Robert W. 13242
Keaten and Robert L. Long Regarding
CLI-80-5, Issue (10) (Management
Response to TMI-2 Accident)"

Lothrop, James N.
" Commonwealth of Pennsylvania's Testi- 17698
mony of General DeWitt C. Smith and James
N. Lothrop Outlining the Commonwealth's
Appraoch to Testimony"

" Commonwealth of Pennsylvania's Testi- 17996
mony of James N. Lothrop pertaining to
Evacuation (Contentions EP-13, EP-14(kk),
EP-14(nn), EP-16(a), EP-16(n), EP-16(p))"

organizational chart of PEMA entitled 18286
" Resolution Number OR-9-171", dated
July 16, 1979

Lytle, Paul M.
" Testimony of Paul M. Lytle, 18749
Jeremiah K. Fisher and Vance Fisher
in Support of Aamodt Contention EP-2"

McGoey, Richard J.
" Licensee's Testimony of Edwin C. 10020
Fuhrer and Richard J. McGoey on the
Physical Separation of Three Mile
Island Units l'and 2"

Manganaro, Francis F.,

" Licensee's Testimony of Francis F. 13643
Manganaro in Response to CLI-80-5,

'

Issue 2, TMIA Contention 5, Sholly
Contention 14(e), and ANGRY Conten-;

tion IV (GPU Nuclear's Maintenance
and Construction Division)"
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Meek, William E.
" Licensee's Testimony of Patrick S. 10234
Walsh , -William E. Meek, Herbert
E.strada, Jr., Julien M. Christensen
and Thomas B. Sheridan in Response |,

to Sholly Contention No. 15 and
ANGRY Contention No. V(C) (Control
Room Design - Human Facters Engineer-
ing)"

Miller, Arlene
" Testimony on Behalf of the Anti-Nuclear 21508
Group Representing York on Municipal and
School Emergency Planning in York County,
PA and York County Emergency Response to '

Three Mile Island"

Molholt, Bruce
" Testimony of Bruce Molheit, Ph.D., in 19690
Support of Off-sita C ocentions of the
Environmental Coalition on Nuclear
Power (EP-7 (ECNP 2-8), EP-10 (ECNP 2-28),
EP-ll (ECNP 2-33))"

Moore, James - 9919
" Licensee's Testimony of William F.
Itschner, Richard Barley, James
Moore and Charles Pelletier in,

: Response to the Lewis Contention
and ANGRY Contention No. V(D)
(Filters)"

.

| Neely, Donald R.
| - " Testimony of Donald R. Neely Regarding 16450

Board Questions of Health Physics
i' Program"
'

Memorandum dated April 29, 1981 from 20572
Donald R. Neely, Inspection Specialist,
Performance Appraisal Branch, to James M.
Allen, Deputy Director, Results of the
Health Physics Evaluation (HPE) Followup
Inspection.

!
i

|
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Newton, Samuel L.
" Licensee's Testimony of Dr. Robert L. 12140
Long, Dr. Ronald A. Knief, Mr. Samuel L.
Newton'and Mr. Michael J. Ross Regarding
CLI-80-5, Isst;es (2), (4), (5) and
(11), Aamodt Contention No. 2, CEA
Contention No. 13, ANGRY Contention
No. IV and Sholly Contention 14(b) and
(c) (Training)"

Document entitled, "Results of Tests 20577
Administered Upon Completion and Retests"

Patterson, Elmer S.
" Licensee's Testimony of Philip R. 6225
Clark, Michael J. Ross and E. S.
Patterson in Response to UCS Con-
tention No. 10 and Sholly Contention
No. 3 (Safety System Bypass and
Override)"

Pelletier, Charles 9919
" Licensee's Testimony of William.F.
Itschner, Richard Barley, James
Moore and Charles Pelletier in Re-
sponse to the Lewis Contention and
ANGRY Contention No. V(D)(Filters)"

Peterson, Harold T., Jr.
"NRC Staff Testimony of Harold T. 20500
Peterson, Jr. on ECNP Contention 2-33
(EP-ll)"

Phillips, .Laurence E.
"NRC Staff Testimony of Laurence E. 10807
Phillips Regarding Peactor Water
Level Instrumentation (UCS Contention
7, Sholly Contention 6(b) and ANGRY
Contention 5(b))"
"NRC Staff Testimony of Laurence E. 10807
Phillips Supplementary Testimony to
that of Laurence E. Phillips Filed
December 1, 1980 Regarding Peactor
Water Level Instrumentation (UCS Con-
tention 7,-Sholly Contention 46(b) and
and ANGRY Contention 5(b))"

A-19



. .

;
-

. .

; : l
''

l

Podwal , Bruce E. -
" Licensee's Testimony of Bruce E. Podwal, 17410%

Albert E. Schaufler and Robert.E. Rogan
on Evacuation Time Estimates for 'the Plume
Exposure Pathway Emergency Plar.ning Zone
at Three Mile Island"

Pollard , Robert D.'

" Direct Testimony of Robert D. Pollard 6410
on Behalf of the Union of Concerned
Scientists Regarding UCS Contention
No. 10"

" Direct Testimony of Robert D. Pollard 8091
'

on Behalf of the Union of Concerned
Scientists Regarding UCS Contention
No. 14"

" Direct Testimony of Robert D. Pollard 8182
on Behalf of the Union of Concerned
Scientists Regarding UCS Contention

_ No. 3"

" Direct Testimony of Robert D. Pollard 9027
on Behalf of the Union of Concerned
Scientists'Regarding UCS Contention No. 5"

" Direct Testimony of Robert D. 9607
Pollard on Behalf of the Union of
Concerned Scientists Regarding UCS

. Contention No. 4"

!
,

! Potts , William E.
" Licensee 's Testimony of Richard Heward , 16292
William E. Potts , ' Ronald A. Knief,
Jesse W. Brasher, and Richard Dubiel
Regarding CLI-80-5 Issue (4) and
Sholly Contention 14(c) and Related
Board Questions (Health Physics Program)"

.

Price, Harold E.
t " Testimony of Raymond G. Famirez and 10452

Harold E. Price Relating to Conten-
| tions Sholly 15 and ANGRY Contention
| V(C)"
|

Ramirez, Raymond G.
" Testimony of Raymond G. Ramirez and 10452
Harold E. Price Relating to Conten-
tions Sholly 15 and ANGRY Contention

: V(C)"-
i
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Reilly, Margaret A. |
" Commonwealth of Pennsylvania Staff Tes- 18125 .'

'

.timony of Margaret A. Reilly in Response
to Contentions EP-5B, EP-5E, EP-ll, EP-18C,
EP-18E (Emergency Planning - Bureau of
Radiation Protection)"

Riethle, William E.
" Licensee's Testimony of William E. Riethle 14842
in Response to Contention Nos. EP-3(c)(1)
& EP-18 and Board Ouestion No. 4 (Offsite
Radiological Monitoring)"

" Licensee's Testimony of William E. 16417
Riethle and Edwin C. Fuhrer in Response
to Board Ouestion No. 9 (Groundwater
Monitoring at.TMI)"

Rogan, Robert E.
" Licensee's Testimony of Robert E. Rogan, 13756
George J. Giangi, and Alexis Tsaggaris on
the Adequacy of Onsite Emergency Prepared-
ness at Three Mile Island Unit 1"<

" Licensee's Testimony of Bruce E. Podwal, 17410
Albert E. Schaufler and Robert E. Rogan
on Evacuation Time Estimates for the
Plume Exposure Pathway Emergency Planning*

r Zone at Three Mile Island"

Rosenthal, Jack
"NRC Staff Testimony of Jack Rosenthal 11158
and Paul S. Check Relative to UCS Con-
tention 13"

Ross, Denwood F., Jr.
"NRC Staff Testimony.of Denwood F. Ross, 15555
Jr. Relative to 'the Sufficiency of the
Proposed Additional Requirements (Board
Question 2)"

"NRC Staff Testimony of Dr. Denwood F.- 15806 i

Ross, Jr. and Robert A. Capra in Response I

to the Board Question on UCS Contention 8" 1

"NRC Staff Testimony of Denwood F. Ross, 15855
,

Jr. Relative to the Integrated ' Control
System Failure Modes and Effects Analysis"

1
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"NRC Staff Testimony of Denwood F. Ross, 15915
Jr. Regarding Reactor Water Level Instru-
mentation (UCS Contention 7, Sholly Con- ,

tention 6(b) and ANGRY Contention 5(b))"

Ross, Michael J.
" Licensee's Testimony of Philip R. Clark, 6225
Michael J. Ross and E. S. Patterson in
Response - to UCS Contention No.10 and
Sholly Contention No. 3 (Safety System
Bypass and Override)"

" Licensee's Testimony of Robert W. 10619
Keaten, Michael J. Ross and Robert
C. Jones, Jr. in Response to UCS
Contention No. 7, ANGRY Contention
No. V(B) and Sholly Contention No.
6(b) (Detection of Inadequate Core
Cooling)"

" Licensee's Testimony of Henry D. Hukill, 11617
Ronald J. Toole, Michael J. Ross and Joseph
J. Colitz Regarding CLI-80-5, Issues (2);

! and (5), ANGRY Contention No. IV and Sholly
! Contention No. 14(a), (b) and (e) (TMI-l

Unit Organization and Technical Resources)"
4

" Licensee's Testimony of Dr. Robert L. 12140
Long, Dr. Ronald A. Knief, Mr. Samuel L.
Newton and Mr. Michael J. Ross Regarding
CLI-80-5, Issues (2), (4), (5) and (11),
Aamodt Contention No. 2, CEA Contention
No. 13, ANGRY Contention No. IV and
Sholly Contention 14(b) and (c) (Training)"

| " Licensee's Supplemental Testimony of 16552
i Robert W. Keaten, Joseph J. Colitz and
i Michael J. Ross in Response to Board
, Question No. 6 (Emergency Feedwater
*

Reliability)"

Rosztoczy, Zoltan R.
"NRC Staff Testimony of Zoltan R. 6927-A
Rosztoczy Relative to Environmental
Qualification of Equipment Important
to Safety (UCS Contention 12 in part)"

"NRC Staff Testimony of Zoltan R. 6927-A
Rosztoczy in Response to Board -
Questions on UCS Contention 12"
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"NRC Staff Supplemental, Testimony of 21867
Zoltan P. Rosztoczy Relative to
Environmental Qualification of
Equipttent 'Important to Safety
(UCS Contention 12)"

'

Professional Qualifications, Robert G. 21867
LaGrange

Letter dated May 18, 1991 to J.F. Stoltz, 21867
NRC, from H.D. Hukill, Metropolitan
Edison-Co., environmental qualification of
equipment needed to respond to design basis
small break loss of coolant accidents

Letter dated June 5, 1981 to J.F. Stoltz, 21867
NBC, from H.D. Rukill, Metropolitan Edison
Co.,. response to environmental qualification
' questions.

Letter dated June 12, 1981 to J.F. Stoltz, 21867
NRC, from H.D. Hukill, Metropolitan Edison
Co., environmental qualification for small
break loss of coolant accident

i

Rowsome, Frank H.
"NRC Staff Testimony of Frank H. Rowsome 16907
Relative to the Interim Reliability Eval-
uation Plan (Board Question.#3)"

Ryscavage, Mary.

" Testimony on Behalf of the Anti-Nuclear 21508
Group' Representing York on Municipal and
School Emergency Planning in York County,t

; PA and York County Edergency Response to
' Three Mile Island"

.

Sadauskas, Gerald J.
" Licensee's Testimony of T. Gary 6949
Broughton, Gerald J. Sadauskas and

.
Luther L. Joyner in Respense to Sholly

i Contention No. 6(a) (Integrated
| Control System)"
,

| Schaufler , Albert E.
" Licensee's Testimony of Bruce E. Podwal, 17410
Albert E. Schaufler and Robert E. Rogan on
Evacuation Time Estimates for the Plume.

: Exposure Pathway Emergency Planning Zone
' at Three Mile Island"
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Sheridan, Thomas B.
" Licensee's-Testimony of Patrick S. 10234
Walsh, William E. Meek, Herbert
Estrada,'Jr., Julien M. Christensen
and Thomas B. Sheridan in Pesponse to
Sholly Conteation No. 15 and ANGRY
Contention No. V(C) (Control Room
Design -' Human Factors Engineering)"

Shipper, Paul J.
.

" Licensee's Testimony of Joseph A. 9098
Torcivia and Paul J. Shipper, Jr. in
Response to UCS Contention No. 4
(Connection of Pressurizer Heater to
Diesel)"

Shovlin, Daniel M.<

" Licensee's Testimony of Daniel M. 13533
Shovlin, Melvin G. Snyder, Richard R.
Harper, Dennis V. Dyckman and Blaine
Ballard, Sr. in Response to CLI-80-5,-

Issue 2, TMIA Contention 5, Sholly.

Contention 14(e), and ANGRY Contention
IV (Maintenance at TMI-1)"

Smith, DeWitt C.
" Commonwealth of Pennsylvania's Testi- 17698
mony of General DeWitt C. Smith and
James N. Lothrop Outlining the Common-.

wealth's Approach to Testimony"

Smith, John T..

"Intervenor Aamodt's Testimony of County 20243
Agricultural Agents Harold E. Stewart
of Dauphin County and John T. Smith
of York County Regarding Contention EP-1"

Snyder, Melvin G.
" Licensee's Testimony of Daniel M. 13533
Snyder, Richard R. Harper, Dennis V.
Dyckman and Blaine Ballard, Sr. in'

Response to CLI-80-5, Issue 2, TMIA
Contention 5, Sholly Contention 14(e),

'

and ANGRY Contention IV (Maintenance
at TMI-1)"
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' - ' Stewart, Harold E.
"Intervenor' Aamodt's Testimony of County 20243
Agricultural Agents Harold E. Stewart
of Dauphin County and John T. Smith
of York County Regarding Contention EP-1"

Stoddart, Phillip G.
"NRC Staff Testimony of Phillip G. 7548
-Stoddart Regarding Capacity of
Radiation Monitoring Equipment for
Containment, Effluent Discharge Paths
and Plant Environs (Sholly Contention
5) and (ENCP Contention 1(d), in part)"

"NRC Staff Testimony of Phillip G. 7548
Stoddart Regarding Capacity of
Radiation Monitors in Containment-
-(In part, ECNP Contention 1(d))"

"NPC Staff Testimony of Phillip G. 9963
Stoddart Regarding Need for Heaters
on-Ventilation Exhaust Filters for
TMI-l (Lewis Contention)"'

'

e "NRC Staff Testimony of Phillip G. 9963
Stoddart Regarding Rapid Filtration
for Large Volumes of Contaminated
Gases and Fluids in Effluent Path- -

ways (ANGRY Contention V(D))"
"

[ "NPC Staff Testimony of Phillip G. 10159
Stoddart Regarding Decontamination*

and Disposal of TMI-2 Water and
Possible Effect of TMI-2 Water '

Inventory on Safe Operation of-TMI-l
(CEA Contention Nos. 5, 6 and 7 and<

Board Ouestion 8)"

"NRC Staff Testimony of Phillip G. 16269
Stoddart Relative to Groundwater
Contamination (Board Question 9.b)"

Sullivan, Donald F.
"NRC Staff Testimony of Donald F. 6602t

i Sullivan Regarding Completion of
Protection System Action (UCS Con-
tention 10)"
"NRC Staff Testimony of Donald F. 9893,

| Sullivan Regarding Bypass and In-
operable Status Indication (UCS~
Contention 9)"
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"NRC Staff Testimony of Donald P. 9893
Sullivan Regarding Derivation of ;

Instrument Input Signals (ECNP
Contention 1(c))"

|
Thatcher , Dale F. |

"NRC Staff Testimony of Dale F. Thatcher 7122 I

Relative to the Integrated Control System
Failure Mode 'and Effect Analysis (Sholly
Contention 6a)"

Tokuhata, George K.
" Testimony on ECNP Contention 2-33 20097
(EP-ll) by George K. Tokuhata, Dr.
P.H., Ph.D."

Table of Neonatal Hypothyroidism 20106
Cases Born January 1, 1979 - December
31, 1979, Pennsylvania Department of
Health, Division of Parent & Child
Health, dated March 25, 1981.

Map of the Three Mile Island area 20106
entitled, " Neonatal Hypothyroidism Cases
Detected by Neonatal Screening, Cases
Born 1979"

Toole, Ronald J.,

" Licensee's Testimony of Patrick S. 9840
Walsh and Ronald J. Toole in Response
to UCS Contention No. 9 and ECNP
Contention No,. 1(C) (Safety System
Status Panel)"

" Licensee's Testimony of Henry D. 11617
Hukill, Ronald J. Toole, Michael
J. Ross, and Joseph J. Colitz Regard-
ing CLI-80-5, Issues (2) and (5),
ANGRY Contention No. IV and Sholly
Contention No. 14(a), (b) and (e) (TMI-
1 Unit Organization and Technical Re-
sources)

Torcivia, Joseph A.
" Licensee's Testimony of Gary P. 5642
Capodanno, Louis C. Lanese and
Joseph A. Torcivia in Response to
Board Questions 6.a, 6.b, 6.c,
6.g, 6.h, 6.1, 6.j and 6.k"

i
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" Licensee's Testimony of' Joseph A. 9098
Torcivia and Paul J. Shipper, Jr. in
Response to UCS Contention No. 4
(Connettion of Pressurizer Heater to
Diesel)",

4:
'

" Licensee's Testimony of Charles Hartman 16493
and Joseph-A. Torcivia on Diesel Loading
in the Event of Loss of Off-Site Power"

Tsaqqaris, Alexis
" Licensee's Testimony of Robert E. Rogan, 13756
George.J. Giangi, and Alexis Tsaggaris
on the Adequacy of Onsite Emergency
Preparedness at Three Mile Island Unit 1"

.

Urbanik, Thomas, II
.

" Testimony of Thomas Urbanik on Evac- 19137
uation Time Estimate Study for Three
Mile Island"

Urquhart, Gary T. 8746
" Licensee's Testimony of James H. Correa
and Gary T. Urquhart in Response to the
Board-Question on UCS Contention 6"

" Licensee's Testimony of James H. Correa, 8746
Gary T. Urquhart and Robert C. Jones, Jr.

t! in Response to UCS Contentions 5 and 6
,

/ (Valves and Valve Testing)"i

Van Buskirk, Max A., Jr.
" Commonwealth of Pennsylvania Testi- 18296:

; mony of Dr. Max A. Van Buskirk, Jr. and
Dr. John W. Cable Regarding Contentions
EP-2, EP-4(a) and EP-5(g) (Livestock
Evacuation)"

l Voglewede , John C.
"NRC Staff Testimony of Walton L. ,7548
Jensen, Jr., John C. Voglewede,
Bruce A. Boger, :nd Peter L. Rearn.

Rel:tive to Instrument Ranges (ECUP
Contention Id)".,

!

4
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Walsh, Patrick S. j
i" Licensee's Testimony of Patrick S. 9840

Walsh and Ronald J. Toele in Response
to UCS' Contention No. 9 and ECNP Con--
tention No. 1(c)(Safety System Status ,

Panel)"

- " Licensee's Testimony of Patrick S. 10234
Walsh, William E. Meek, Herbert
Estrada, Jr., Julien M. Christensen
and Thomas B. Sheridan in Response
to Sholly contention No. 15 and
ANGRY Contention No. V(C) (Control
Room Design - Human Factors Engineer-
ing)"

Weber, Robert
" Testimony of Dr. Robert Weber in 18799
Support of Aamodt Contention EP-2"

Wegner , William
" Licensee's Testimony of William Wegner 13284
in Response to CLI-80-5, Issues 1, 2, 4,
5, 6, 7, 10, and 11, ANGRY Contention
No. 14(a)-(e), Aamodt Contention 2 and
CEA Contention 13 (Independent Review
by BETA of Licensee's Management Capa-
bility and Technical Resources)"

Wermiel, Jared S.
"NRC Staff Testimony of J. Wermiel, 6035
W. Jensen, E. Lantz and B. Boger
Regarding Emergency Feedwater System
Reliability (Board Question 6)"

"NRC Staff Supplemental Testimony of 16718
J. Wermiel and J. Curry Regarding Emer-
gency Feedwater System Reliability
(Board Question 6)"

'
Wertz, Michael E.

" Joint Testimony of Adolph L. Belser 20787
(PEMA),-Randy L. Curry (York County)
and Michael E. Wertz (Dauphin County)

, Pertaining to York and Dauphin County
! Emergency Planning (Contentions EP-6,
| EP-14 and EP-16)"
i

i

!
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Willems, Victor H.
" Licensee's Testimony of T. Gary 7509
Broughton, Richard W. Dubiel and |

Victor'H. Willems in Response to
Sholly Contention No. 5 and ECNP
Contention No. 1(d) (Instrument
Ranges (In Plant))"

Wilson, Richard
" Licensee's Testimony of Richard Wilson 11722
in Response to CLI 80-5, Issue (11),
Sholly Contention No. 14(b) and ANGRY
Contention No. IV (Technical Pesources
and Capability)"

Zeigler, Donald
" Testimony of Dr. Donald Zeigler on 21818
Emergency Planning for the Three Mile
Island Area Communities on Behalf
of the Anti-Nuclear Group Representing
York"

)

Zudans, John J.
"NRC Staff Testimony of John J. 8824,

Zudans Relative to Reactor Coolant
Pressure Boundary Compliance with
GDC 1, 14, 15 & 30 (UCS Contention
6)"

"NRC Staff Testimony of John J. Zudans 8824
Relative to Board Question Pegarding
UCS Contention 6"

DOCUMENTARY EVIDENCE INCORPORATED INTO PECOPD

Following
Description Transcript Page

TMIA Pevised Contention No. 5 3343

Stipulation Nos. 1 and 2 (Discrepancies of 3737
Quality Control Designations on Work
Pequests]

,

A-29

._, -. .- . _ . _ . . --



-. . _ . -

-

. .

.*'

.

Figure 1, Response to Supplement 1, Part 1, 5173
Question 36b, Festart Report

,

Figure 6.3-1, TMI Unit 2 Final Safety 5421
Analysis Report, Emergency Core
Cooling System Flow Diagram

,

UCS Exhibit 12, Robert D. Pollard Perfor- 6410
mance Appraisal

i

UCS Exhibit 13, Letter dated May 12, 1975 6410
to R. B. Minogue, U.S. NRC, from Loren
Stanley, IEEE Subcommittee 6

UCS Exhibit 14, Memo dated July 11, 1975 6410
to R. W. Klecker, U.S. NRC, from
R. D. Pollard, U.S. NRC

Affidavit of Walton L. Jensen, Jr. 7548,

.

Affidavit of John C. Voglewede 7548
,

Affidavit of Bruce A. Boger 7548
.

>

Affidavit of Phillip G. Stoddart 8262

Affidavit of Peter C. Hearn 8263

Letter dated November 4, 1980 from 10020
,

R.C. Arnold , Metropolitan Edison Co. ,'

to Harold R. Denton, U.S. Nuclear
Regulatory Commission, " Contingency
Plan for Transfer and Storage of
Reactor Containment Building Sump
Water" (TMI-2)

!
t

'

Statement of Professional Oualifi- 10159
cations, Ronald P. Bellamy

Excerpt (Figure 4) from Licensee's 10663
Exhibit No. 4
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Cross Reference for Titles and Functional 11434
Responsibilities (Pre-Accident Posi-

; tions,'GPU Nuclear Group / Transition
and GPD Nuclear' Corp.)

GPO Nuclear Group / Corporation Organization 11434!

Onsite Organization Chart 11617

Table, " Change in Titles of TMI-l Staf f" 11617
,

Pages 15 and 16, NUREG-0731 11820<

Statement of Professional Qualifications, 11934
Donald R. Haverkamp

! Norman C. Moseley Professional 13024
j Qualifications
:

i

" Conceptual view of Probability of Operator 13179
Error (Routine)"

,

! ,

! Brian K. Grimes, Professional Qualifications, 15007
| Office of Inspection and Enforcement

~

| Professional Qualifications, Robert A. Capra 15555, 15855
!

i Department of Health, Education and Welfare 18577
i Food and Drug Administration, Notice
i Requesting Submissions of New Drug
i Applications for Potassium -Iodide as a
| Thyroid-Blocking Agent for use in a
i Radiation Emergency, 43 Fed. Reg. 58798
; (1978)

: Department of Health, Education and Welfare, 18577
Food and Drug Administration, Notice!

Approving Two New Drug Applications for'

Potassium Iodide as a Thyroid-Blocking
i Agent for use in a Radiation Emergency,

45 Fed . Reg . 11912 (1980)

.
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Professional Qualifications, Robert C. Furrer 18836

Organization Chart of the Pennsylvania 18836
Department of Agriculture

Professional Oualifications, Michael S. _18928
Pawlowski

Memorandum dated March 26, 1981 from 20394
Samuel J. Chilk, U.S. Nuclear Regulatory
Commission to William J. Dircks, U.S.
Nuclear Regulatory Commission, regarding
SECY-80-257/257A - Radiation Protection -
Thyroid Blocking

Letter dated March 25, 1981 from Joseph M. 20394
Hendrie, Chairman, U.S. Nuclear Regulatory
Commission, to Louis Guif frida, Director ,
Federal Emergency Management Agency

,

Letter dated March 25, 1981 from Joseph M. 20394
Hendrie, Chairman, Nuclear Regulatory
Commission, to Dr. Mark Novich, Acting
Commissioner of Food and Drugs, Food and
Drug Administration

Professional Qualifications, George W. 20397
Fouse

Professional Qualifications, Harley Silver 21037

Professional Qualifications, Richard H. Jacobs 21037

Corrections to testimony of Joseph A. Torcivia 21099

TMI-1 Atomic Safety and Licensing Board 21304
Memorandum and Order dated 5/14/81 attaching
Dr. Jordan's calculations for the dose in
rads to a thyroid containing 1 micro-curie of
iodine - 131 per gram of tissue
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Professional Qualifications, Raymond W. Klecker 21418

Chart, tempergture and pressure plot for TMI-1 21954
0.44 ft. core flood line break

Attachment 3 to FEMA's Interim Findings and 22350
Determinations of June 16, 1981: Changes
in Preparedness on Issues before the
Board - Unresolved Matter Based on Filed
Testimony of FEMA's Bath /Adler and FEMA's

; Bath /NRC Chesnut
4

Stipulation of a chronology of events regarding 22501
advisories to the public during the TMI-2
accident

Professional Qualifications, Robert T. Jaske 22508

Professional Qualifications, John E.-Dickey 22508

Professional Qualifications, Thomas E. Hardy 22508
1

Professional Qualifications, Bruce J. Swiren 22508

NRC Staff Position on Emergency Preparedness 228814

! for TMI-l

Professional Qualifications, William P. Dornsife 23011

|
2

,
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APPENDIX B -

.

EXHIBITS
.

EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Board Ex. 1 GP 1008 (QA/QC List) 3739 3739

Board Ex. 2.a. TMI Nuclear Station 3740 3740
Work Request Approval
(TMI-19, 2-74)

Board Ex. 2.b. Work Request Approval- 3741 3741
TMI Nuclear Station
(AP 1016, Sect. 6.0; Att.
811, Rev. 5)

,

' Board Ex. 2.c. Work Request Approval- 3741 3741
TMI Nuclear Station (AP
1016; TMI-59, Rev. 4-75) *

Board Ex. 2.d. Work Request Approval- 3741 3741
TMI Nuclear Station (AP
1016; Att. 11; 9/13/76;
Rev. 10)

Board Ex. 2.e. Work Request Approval- 3742 3742
TMI Nuclear Station (1026,

; Rev. O, 7/22/77)
t t

Bowrd Ex. 2.f. Work Request Approval- 3742 3742
TMI Nuclear Station (1026,
Rev. 2, 11/8/77)

B-1
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Board Ex. 2.g. Generation Corrective 3743 3743
Maintenance System Job
Ticket From (Work. Request)
Three Mile Island, Unit 1.

Board Ex. 2.h. Job Ticket (Work Request) 3744 3744
Review-Classification-Routing
Control Form (1407-1, Rev. O,
11/29/78)

Board Ex. 2.i. Job Ticket (Work Request) 3744 3744
Review-Classification-Routing
Control Form (1026, Rev. 9,

'

5/17/79)

Board Ex. 2.j. Job Ticket (Work Request) 3745 3745
Review-Classification-Routing
Control Form (1407-1, Rev. 4,
7/31/79)

Board Ex. 2.k. Work Request 23602 (as 3792
example of Work Request
form TMI-93, 2-78)

Board Ex. 3. " Criteria for Preparation 4463 4463
and Evaluation of Radio-
logical Emergency Response
Plans and Preparedness in

r Support of Nuclear Power
Plants," NUREG-0654,
Appendix 5

.

5
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EXHIBIT IDENTIFIED ADMITTED AT .

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

Board Ex. 4 NUREG-0565, " Generic 5613 5613
Evaluation of Small Break
Loss of Coolant Accident
Behavior in Babcock &
Wilcox Designed 177-FA
Operating Plants"

Board Ex. 5 Draft, York County Radio- 20790 20790
logical Emergency Response
Plan for Incidents at the
Three Mile Island Nuclear
Power Station, April 14,
1981.

Board Ex. 6 Draft, Dauphin County Radio- 20791 20791
logical Emergency Response
Plan for Incidents at the
Three Mile Island Nuclear
Power Station, April 7, 1981.

Board Ex. 7 Cumberland County Ra- 21812 21813
diological Emergency
Response Plan dated-
April 28, 1981

Board Ex. 8 Lancaster County Ra- 21812 21813
diological Emergency
Response Plan dated

r March 20, 1981

Board Ex. 9 Lebanon County Radio- 21813 21813
logical Emergency Re-
sponse Plan dated April
21, 1981
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Board Ex. 10 Letter dated June 10, 22165 22165
1981 to Board members
from J.M. Cutchin, NRC,
with attached "NRC Staff
Report on Licensee's
Commitments that the
Staff Will Not Attempt
to Enforce" and affidavit
of R. Jacobs dated
June 9, 1981

Board Ex. 11 FEMA Proposed Rule, 22639 22639
44 CRF 350, 45 Federal
Register 42341, dated
June 24, 1980 -

Board Ex. 12 FEMA - NRC Memorandum 22643 22643
of Understanding

~

Board Ex. 13 Municipal Emergency Plans 22995 22996

Board rhysical Three Mile Island Nuclear 19373 19373
Ex. A Power Station, Middletown,

PA; 50-Mile Radius Area
Population Density Map;
1977 Estimate, by Census
County Subdivision. July,
1980, U.S. Geological Sur-

r VeY

Board Physical Land Use and-Land Cover 19373 19373
Ex. B Map, Harrisburg, PA. '

1972, U.S. Geological
Survey

,

.
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EXHIBIT IDENTIFIED ADMITTED AT ''

i NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE
' '

.

Board Physical Computer Plotted Map of 19373 19373
Ex. C Land Use and Land Cover,

Three Mile Island and
Vicinity, with Census
Tracts. U.S. Geological
Survey |

Board Physical Three Mile Island Nuclear 19373 19373
Ex. D Power Station, Middletown,

PA; 20-Mile Radius Popula- '

tion Density Map; 1977 Esti-
mate by Census County Sub-
division. July 1980, U.S.

'

Geological Survey

Board Physical Three Mile Island Nuclear 1937:1 19373
Ex. E Power Station, Middletown,

PA; 10-Mile Radius Area.
July 1980, U.S. Geological
Survey

Lic. Ex. 1 " Report in Response to 2881 21835
NRC Staff Recommended
Requirements for Restart
of Three Mile Island
Nuclear Station Unit
1" (Restart Report)

Lic.r Ex. 2 Definitions of Recommended 4136 4136
Priorities

Lic. Ex. 3 Topical Report, BAW-10103A, 5039 5105
*

Rev. 3, "ECCS Analysis of
B&W's 177-FA Lowered Loop
NSSS," July 1977
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

:

Lic. Ex. 4 Letter dated July 18, 1978 5040 5105
'

from J.H. Taylor, Babcock
; & Wilcox, to S.A. Varga,

NRC, attaching additional4

ECCS small break analyses
.

Lic. Ex. 5 " Evaluation of Transient 5040 5105
Behavior and Small Reactor
Coolant System Breaks in
the 177 Fuel Assembly Plant,"
Vol. I, Sect. 6, "Small Break
Analyses," May 7, 1979

Lic. Ex. 6 "Small Break in the Pres- 5040 5105
surizer (PORV) with No
Auxiliary Feedwater and
Single Failure of the ECCS,"
Supp. I to the May 7, 1979
Small' Break Analyses,-(May
12, 1979)

Lic. Ex. 7 "Small Break in the Pres- 5041 5105
surizer (PORV) with No
Auxiliary Feedwater and
Single Failure of the ECCS

| with Realistic Decay Heat,"
'

Supp. 2 to the May 7, 1979
Small Break Analyses (May

r 12, 1979)

Lic. Ex. 8 " Auxiliary Feedwater Flow 5041 5105
i Required for LOCA," Supp. 3 *

to the May 7, 1979 Small
Break Analyses (May 14, 1979)

!
,

.

; B-6 '

.

4



~_ . - . _ . _ _ - . _ - - - .. - - - . . . ..

;.

. s'

e

EXHIBIT IDENTIFIED ADMITTED AT -'

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE -

Lic. Ex. 9 B&W Document 86-1103585-00 5041 5105 *

" System Response to Total
:

Loss of SG Heat Sink," '

(August 7, 1979)

Lic. Ex. 10 Report, " Analysis Summary in 5042 5105
Support of an Early RC Pump
Trip," (August 21, 1979) ' -

-

>

a Lic. Ex. 11 " Supplemental Small Break 5042 5105
Analysis," Supplement to the
August 21, 1979 Analysis in
Support of an Early RC Pump
Trip (September 12, 1979)

'

Lic. Ex. 12 B&W Document 69-1106001-00 5042 5105 ;

"Small Break Operating '

Guidelines," November, 1979
4

Lic. Ex. 13 B&W Document 86-1117679-000 5042 5105 :
"Small Break with Failed '

; PORV," (February 11, 1980)
i

Lic. Ex. 14 Figure 6-1, TMI-l FSAR 5049 5105
j " Simplified Schematic

Diagram of Engineered Safe-
guards System for Core &
Building Protection."

Lic.fEx. 15 "TMI Emergency Feedwater 5643 5645
i System" (except outline)

Lic. Ex. 16 IEEE-279(1971) 6466 6587
>
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Lic. Ex. 17 Simplified Schematic of 6954 16603
TMI Unit 1

Lic. Ex. 18 BAW-1564 " Integrated Control 6988 6988
System Reliability Analysis,"
August, 1979

Lic. Ex. 19 Diagram, Electrical Supply to 7010 7022,

'

ICS/NNI System

Lic. Ex. 20 UCS's Answer to Interrogatory 8131
14-1, Licensee's First Set
of Interrogatories, March
17, 1980

Lic. Ex. 21 Excerpt from the Deposition of 8232
) Robert D. Pollard, April

11, 1980

Lic. Ex. 22 IEEE Standard 384-1977, 9112 9481
" Criteria for Independence

,

of Class lE Equipment and
Circuits" '

Lic. Ex. 23 "A Review of the Three Mile 10235 10236 i

Island Unit 1 Control Room
from a Human Factors View- "

point," December, 1980p

Lic.'Ex. 24 Excerpts from the testimony 10852
of Bruce A. Wilson given on
May 12, 1980 in the matter ~

of Sacramento Municipal
.

~~
'
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EXHIBIT IDENTIFIED ADMITTED AT

'

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

'

Utility District, Rancho
Seco Nuclear Generating Sta-
tion, Docket No. 50-312

Lic. Ex. 25 Excerpts from the NRC 10855
Staff's Proposed Findings
of Fact and Conclusions
of Law in the form of an
Initial Decision, submit-
ted in the Matter of Sac-
ramento Municipal Utility
District, Rancho Seco Nuc-
lear Generating Station,
Docket No. 50-312, August
22, 1980

Lic. Ex. 26-A-K Statements of Professional 12119 12119 ,

Qualifications of the
Members of the TMI-1 GORB

Lic. Ex. 27 " Report of TMI-l Operator 12412 12412
Accelerated Retraining
Program Review Committee,"
June 1, 1980

Lic. Ex. 28 " Licensee's Response to 13434 13434
Board Questions Concerning
10,000 Gallon Spill at
TMI-l in June, 1980"r

Lic. Ex. 29 " Licensee's Response to 13661 13661
the Board Question Con-
cerning Maintenance
Practices in the Sample
Year, 1978"

B-9
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Lic. Ex. 30 GPU Nuclear Emergency Plar 13759 13759
for TMI-1, Revision 3, January
1981

Lic. Ex. 31 Three Mile Island Nuclear 14839 14839
Station, Unit No. 1,
Administrative Procedure 1053,
Emergency Equipment Readiness,
Revision O, Dated January 7,
1981

Lic. Ex. 32a Letter dated January 29, 1981 15317 15317
from Bernard J. Snyder, NRC,
to Gale Hovey, Metropolitan
Edison Co., enclosing Amendment
No. 12 to License DPR-73 (Three
Mile Island, Unit 2)

Lic. Ex. 32b Letter dated February 3, 1981 15317 15317
from G.K. Hovey,. Metropolitan
Edison Co., to Lake Barrett,
NRC, regarding reserve waste
water tankage for Three Mile
Island, Unit 2

Lic. Ex. 33 Letter dated January 21, 1981 15547 15547
from H.D. Hukill, Metropolitan
Edison Co., to R.W. Reid, NRC,

I regarding Human Factors
Engineering (response to NUREG-
0752) .

Lic. Ex. 34 " Operating Reactors 0737 15968 16040
1-1-81 Responses, Status as -

of 1-09-81" *-

,

B-10 '.
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EXHIBIT IDENTIFIED ADMITTED AT

,

i NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE
l

,

.

Lic. Ex. 35 Letter dated December 15970 16040
1980 from Southern California
Edison Co., to D.M. Crutchfield,
NRC, Response to NUREG-0737,
II.F.2, for San Onofre 1

Lic. Ex. 36 Letter dated January 2, 1981 15972 16040
from.W.O. Parker, Duke Power Co.,
to H.R. Denton, NRC,_ Response to
NUREG-0737, II.F.2, for Oconee '

1, 2 and 3

Lic. Ex. 37 Letter dated December 15, 1980 15973 16040
from J.J. Mattimoe, SMUD, to
D.G. Eisenhut, NRC, Response to
NUREG-0737, II.F.2, for Rancho
Seco

Lic. Ex. 38 Letter dated December 30, 1980 15973 16040
from R.P. Crouse,-Toledo Edison
Co., to D.G..Eisenhut, NRC,

,

Response-to NUREG-0737, II.F.2,
for Davis-Besse

Lic. Ex. 39 Letter dated December 23,,1980 15976 16040
from R.E. Uhrig, Florida Power
& Light Co., to D.G. Eisenbut,
NRC, Response to NUREG-0737,

r II.F.2, for St. Lucie 1

Lic. Ex. 40 Letter dated December 15, 1980, 15980 16040
'from Baltimore Gas & Electric :

Co., to D.G. Eisenhut, NRC,
Response to NUREG-0737, II.F.2,

. for Calvert Cliffs 1 and 2

B-ll
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT.PAGE-

Lic. Ex. 41 Letter dated December 19, 1980 15982 16040
-from Consumers Power Co. to D.M.

; _Crutchfield,.NRC, Response to
NUREG-0737, II.P.2, for Palisades

,

Lic. Ex. 42 Letter dated January 5, 1981 15984 16040
from Wisconsin Public Service
Corp. to D.G.-Eisenhut, NRC,,

Response to NUREG-0737, II.P.2,
for Kewaunee

Lic. Ex. 43 Letter dated July 2, 1980 15985 16040
from L.D. White, Rochester Gas
and Electric Corp., to D.M. *

Crutchfield, NRC, regarding
reactor vessel level

'

instrumentation for R.E. Ginna
plant :

Lic. Ex. 44 Letter dated December 15, 1980 15985 16040
from J.E. Maier, Rochester Gas
and Electric Corp., to-D.M.

! Crutchfield, NRC, Response
| to NUREG-0737, II.P.2,

for R.E. Ginna
;

Lic. Ex. 45 Emergency Procedure 1202-4, 16570 16604
Reactor Trip; Revision 20,
3/13/81

i

Lic. Ex. 46 Emergency Procedure 1202-5, 16571
OTSG Tube Leak / Rupture;

.
* Revision 11, 2/25/81
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EXHIBIT IDENTIFIED ADMITTED AT .

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

. Lic. Ex. 47 Emergency Procedure 1202-6A, 16571 16604
' Loes of Reactor Coolant / Reactor

Coolant Pressure Within capability
of Makeup System (RC' Pressure
Above ESAS Setpoint); Revision 8,
3/13/81

.Lic. Ex. 48 Emergency Procedure 1202-6B, 16571 16604
Loss of Reactor Coolant Pres-
sure (Small Break LOCA) Causing
Automatic High Pressure Injection
Revision 7, 3/19/81

Lic. Ex. 49 Emergency Procedure 1202-26A, 16571 16604'

Loss of Steam Generator Feed
to Both OTSG's; Revision 12,
3/13/81

Lic. Ex. 50 Emergency Procedure 1202-29, 16572 16604>

Pressurizer System Failure;
Revision 15, 3/13/81

.

Lic. Ex. 51 Emergency Procedure 1202-39, 16572 16604
Inadequate Core Cooling (No;

LOCA); Revision 4, 3/13/81>

Lic. Ex. 52 " Evacuation Time Estimates 17406 17408<

*

for the Plume Exposure '

r Pathway.EPZ of Three Mile
Island Nuclear Generating
Facility," 3/3/81

1 -

~

Lic. Ex. 53 Letter dated January 19, 22110 22112
1981 to All Licensees;

B-13
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

of Operating Plants and
Applicants for Operat-
ing Licenses and Holders
of Construction Permits
from D.G. Eisenhut, NRC,
"Information Regarding
the Program for Environ-
mental Qualification of
Safety-Related Electrical
Equipment (Generic Letter
81-05)"

Lic. Ex. 54 IE Bulletin 77-05, 22161 22161
Electrical Connector
Assemblies, November 8,
1977

Lic. Ex. 55 IE Bulletin 77-05A, 22161 22161
Electrical Connector
Assemblies, November 15,
1977

Lic. Ex. 56 Letter dated June 22, 22166 22176
1981 to R. Adler,
Commonwealth, from
E.L. Blake, re
Licensee's commitments
on management (training)

f

Lic. Ex. 57 Affidavit of Henry D. 22587 22587
Hukill, dated July 7, .

1981, re Qualifications
of TMI-l Radwaste
Engineer -

.

..

t
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EXHIBIT IDENTIFIED ADMITTED AT .

NUMB 2R DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

Lic. Ex. 58 Letter dated July 8, 22934 22934
1981 to J. Gray, NRC,
from R. E. Zahler, re
Licensee's commitment on
the staffing of the EOF

Lic. Ex. 59 Letter dated July 7, 23003 23003
1981 to R. Adler,
Commonwealth, from
E. L. Blake, re Licensee
commitments on management
(operational staffing)

r

.

B-15
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Commonwealth Pages 59 through 67, "Three 16194 16200
Ex. 1 Mile Island, A Report to

the Commissioners and to
the Public", NRC Special
Inquiry Group, Mitchell
Rogovin, Director

Commonwealth Commonwealth of Pennsyl- 17814 17815
Ex. 2.a. . vania Disaster Operations

Plan, Annex E, Fixed
Nuclear Facility Incidents,
dated February 23, 1981

Revised Appendix 7 to the 20400 20400
Commonwealth of Pennsyl-
vania Disaster Operations
Plan, Annex E, Fixed Nu-
clear Facility Incidents,
dated February 23, 1981

Commonwealth Map, excerpt of the Common- 17814 17815
Ex. 2.b. wealth of Pennsylvania

Disaster Operations Plan,
Annex E, Fixed Nuclear
Facility Incidents,. datedi

| February 23, 1981
!

| Commonwealth Commonwealth of Pennsyl- 18072 18208
L E xf. 3 vania brochure entitled
| " Emergency Information:
j What You Should Know About

.
' Nuclear Radiation Incidents",

issued 11/79
.

*6
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EXHIBIT IDENTIFIED ADMITTED AT *

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

Commonwealth Lancaster County brochure 18073 18208
Ex. 4 entitled " Emergency In-

formation for Lancaster
County" ;

Commonwealth York County brochure en- 18074 18208
Ex. S titled " Emergency Infor-

mation for York County"

Commonwealth Commonwealth's TMI Fault 18580 18912
Ex. 6 Tree Procedures

Commonwealth Dauphin County brochure 19683 19683
Ex. 7 entitled " Emergency Infor-

mation for Dauphin County"
'

Staff Ex. 1 NUREG-0680, "TMI-l Re- 6036 20122
start Evaluation of Li-
censee'.s Compliance with
the Short and Long Term
Items of Section II of NRC
Order Dated August 9, 1979
Metropolitan Edison Com-
pany, et al., Three Mile
Island Nuclear Station Unit
1, Docket No. 50-289"

Staff Ex. 2 NUREG-0752, " Control Room 10453 10454
I Design Review Report for

THI-1"

Staff Ex. 3 "TMI-l Potential Core Dam- 11226 11228
age Accident Sequences and
Preventive and Mitigative

'

Measures"

i
'
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Staff _Ex. 4 NUREG-0680, Supplement 11941 11941
No. 1

Staff Ex. 5 NUREG-0760, " Investigation 13075 13075
into Information Flow During
the Accident at Three Mile
Island"

Staff Ex. 6 NUREG-0746, " Emergency 15009 15009
Preparedness Evaluation for
TMI-1"

Staff Ex. 7 NUREG-0654, " Criteria for 15010 15010
. Preparation and Evaluation
of Radiological Emergency
Response Plans and
Preparedness in Support of
Nuclear Power Plants"

Staff Ex. 8 NUREG-0696, " Functional 15433 15433
Criteria for Emergency
Response Facilities" with
attached letter dated March 5,
1981 from Darrell G. Eisenhut
to all licensees of operating
plants and holders of
construction permits (Generic
Letter No. 17)

I
Staff Ex. 9 Chart, " Actions Currently 15803 15803 |

Being Implemented at TMI-l
that Address the substance ~

of the NUREG-0667 Recommen-
dations"

,

'

..
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EXHIBIT IDENTIFIED ADMITTED AT ,

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Staff Ex. 10 NUREG-0728, " Report to 16109 16110 ,

Congress: NRC Incident
Response Plan", September
1980

*

Staff Ex. 11 Letter dated April 22, 1981 20120 20122
from John F. Stoltz, NRC, to
H.D. Hukill, Metropolitan
Edison Co., with attached
" Safety Evaluation Reports
for Items Contained in
NUREG-0694 Outside of the
Content of the Commission's
Or'ders of August 9, 1979
and March 6, 1980 Required
by Restart (October 1981)"

Staff Ex. 12 Letter' dated April 22, 1981 20121 20122
from John F. Stoltz, NRC, to
H.D. Hukill, Metropolitan
Edison Co., with attached
" Safety Evaluation Reports
for Items Contained in En- -

closure 1 to NUREG-0737,
Outside of the Scope of the
Commission's Orders of August
9, 1979 and March 6, 1980,
Required by Restart (October

r 1901)"

Staff Ex. 13 NUREG-0680, Supplement No. 2 20121 20122

Staff Ex. 14 NUREG-0680, Supplement No. 3 20121 20122

.
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EXHIBIT IDENTIFIED ~ ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE-

_ Staff Ex. 15 NUREG-0752, Supplement No. 1 20123 20123

Staff Ex. 16 System Component Evalua- 21872 22162
. . tion Worksheets (excerpts

' * " " ' - from Licensee's submit-
tal in response to 2&E
Bulletin 79-01B, as
referenced in Licensee's
May 18,-1981 letter,
ff. Tr. 21867)

Staff Ex. 17 Affidavit of Stephen 22234 22234
Chesnut on Closeout
Inspection on 30 Health
Physics-Emergency Plan-
ning Significant Find-
ings from Inspection
50-289/80-22, on Licensee's
Shift Manning using One
Licensed Senior Reactor
Operator Rather Than Two
and on Containment High
Range Monitors for
Emergency Response

Staff Ex. 18 Memorandum dated June 16, 22511 22512
1981 to B. K. Grimes,
NRC, from R. T. Jaske,

I FEMA, containing
"[ FEMA] Interim Findings
and Determinations -

_

Relating to the Status
of State and Local

.

e
e,
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EXHIBIT IDENTIFIED ADMITTED AT
'

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE
.

Emergency Preparedness
around Three Mile
Island (TMI) Fixed
Nuclear Facility"

Staff Ex. 19 " FEMA Responses to 22513 22513
Licensing Board
Questions on Extent
to Which Panic and
Psychological Stress
Were Factored into
NUREG-0654/ FEMA-REP-1,
on Data on Persons
Who Panic in Disaster
Situations, and on
Documentation Available
to FEMA on Extent to
Which Evacuees Respond
to Instructions
Perceived to be
Contrary to Their
'Best Interests"

Staff Ex. 20 Attachment I to FEMA's 22514 22514
Interim Findings and
Determinations of
June 16, 1981:
Pennsylvania REP

f Exercise Site -
Specific to TMI -
Observations and
Recommendations;

.
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT '2RANSCRIPT PAGE TRANSCRIPT PAGE.

Staff Ex. 21 Attachment 2 to FEMA's 22515 22515
Interim Findings and
Determinations of
June 16, 1981:
Update of May 14,
1981 " Review of

'

-Pennsylvania Planning |
Site - Specific to
TMI"

Staff Ex. 22 Brief Summary of the 22591 22593
'

[ FEMA] Guidance
Memorandum Series
for Use as an Index,
dated December 15,
1980

Staff Ex. 23 NUREG-0746, Supplement 22879 22879
No. 1

Aamodt Ex. 1 Memorandum, " Table for Radar 13201 13201
Ordinance in a Vertical
Plan," dated November 17,
1952

Aamodt Ex. 2 M.S. Aamodt report dated 13201 13201
February 15, 1954 regarding
dialing errors

r
Aamodt Ex.-3 Memorandum dated June 30, 13201 13201'

1955, " Preference Study of
,

Seven-Digit All Numeral
Dialing Used by Subscribers
in Actual Telephone Use in

.

i their Homes, Case 38933" *-

'
.
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EXHIBIT IDENTIFIED ADMITTED AT ",
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

. .

Aamodt Ex. 4 Dr. Molholt's Testimony with 14111 REJECTED,
Appendices 1, 2 and 3 and 14111
technical qualifications

.

Aamodt Ex. 5 TMI-1 Emergency Plan Procedure 14704 *

No. 1004 (Rev. 1, Sec. 2,

1/16/78), pages 5.0, 6.0, 7.0,
8.0

* Aamodt Ex. 5 has not been admitted and will not be
admitted until the necessary number of copies are provided.
Tr. 14,106.

Aarodt Ex. 6 Letter dated April 21, 1981 20327 REJECTED,
from Guy R. Hodge to Marjorie 20377 20331
Aamodt with attached pages 129-
133 and 140 of FEMA report,
" Evacuation Planning in the
TMI Accident," dated Janu-
ary 1980

ANGRY Ex. 1 Three Mile Island Public In- 20653 REJECTED,
terest Resource Center doc- 20653
ument dated October 28, 1980,g

entitled, " Published Findings
Related to the Management
Competence of Metropolitan
Edison Co."

ANGRY Ex. 2 Letter dated February 4, 13815
1980 from J.G. Herbein,

B-23
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Metropolitan Edison Co.,
to B.K. Grimes, NRC,
enclosing Pennsylvania
DOT evacuation study

ANGRY Ex. 3 York County Public 21522 21669
School Map LIMITED,

21821-

ANGRY Ex. 4 Statement dated 5/14/81 21666 REJECTED,
of Steven A. Forry, Emer- 21668
gency Management Director,
Newberry Township

ANGRY Ex. 5 " Direct Testimony of Dr. 21672 REJECTED,
Jan Beyea on Behalf of 11024
the Anti-Nuclear Group 21672
Representing York Regard-
ing A.N.G.R.Y. Contention
No. V(D)

ANGRY Ex. 6 Letter dated May 11, 1981, 21824 REJECTED,
from Paul L. Schaeffer, 21824
Emergency Management
Coordinator, Manches-
ter Township

ANGRY Ex. 7 Lett'er dated April 13, 21828 REJECTED,
f 1981 from Frank von 21828

Hippel to Alden McLellan

.

.
'
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EXHIBIT IDENTIFIED ADMITTED AT -

' NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

Newberry Ex. I "Intervenors' Rebuttal 71675 REJECTED,
Testimony of Raymond 21675-76

,

Goldsteen Pertaining'

to the Impact of Psycho-
logical Stress Upon the
Site Area as it Concerns
Emergency Preparedness"

Sholly Ex. 1 December 19, 1979 7124 7124
from D.F. Thatcher Sum-
marizing Meeting of
October 23, 1979 regarding
the Babcock & Wilcox ICS
Reliability Analysis

Sholly Ex. 2 Oak Ridge National Labora- 7099 7124
tory Review Report.

.

I
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Sholly Ex. 3 EPRI Report NP-lll8, " Human 10307
Factors Methods for Nuclear
Control Room Design," Volume
1, "lluman Factors Enhancement
of Existing Nuclear Control
Rooms," November, 1979

<

TMIA Ex. 1 Summary - Work Requests 3313 REJECTED, 3364
deferred in excess of one
year

TMIA Ex. 2 Summary - major purging of 3313 REJECTED, 3364
11/5/79, 11/6/79 & 12/3/79

TMIA Ex. 3 Summary - ' tacked' Work Requests 3314 REJECTED, 3364
deferred in excess of one year

TMIA Ex. 4 Summary - Work Requests not 3314 REJECTED, 3364
signed-off within one year

TMIA Ex. 5 Summary - OC/0A not performed 3314 REJECTED, 3364
within one year

TMIA Ex. 6 Summary - Ross leak list 3314

TMIA Ex. 7 Summary - Work Requests cancel- 3314 REJECTED, 3364
led after one year

TMIArEx. 8 Work Request 19660 2961 WITHDRAWN, 3023

.

e

9
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*EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

TMIA Ex. 9 Corrective Maintenance Com- 3371 WITHDRAWN, 4133 '

,

ponent' History Report
!

TMIA Ex. 10 Corrective Maintenance Job 3371 WITHDRAWN, 4133
Ticket Master Report i

TMIA Ex. 11 Work Request 21910 3452

TMIA Ex. 12 Work Request 18471 3477 3494

TMIA Ex. 13 Work Request 23310 3495 3500 ,

TMIA Ex. 14 Work Request 16879 3500- REJECTED, 3509
3501

TMIA Ex. 15 Work Request 20856 3510 3510

TMIA Ex. 16 Work Request 15350 3521- 3532
3522

'
TMIA Ex. 17a Work Request 23579 3545 3578

TMIA Ex. 17b Work Request 23858 3546 3578

TMIA Ex. 170 Work Request 24252 3546 3578
TMIA Ex. 17d Work Request 25056 3546 3578,

TMIN Ex. 17e Work Request 25124 3546 3578

TMIA Ex. 17f Work Request 25129 3546 3578

1

~
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE sTRANSCRIPT PAGE

TMIA Ex. 18 Work Request 18626 3558 3578

TMIA Ex. 19 Work Request 19590 3578 3580
.

TMIA Ex. 20 Work Request 22181 3584 3592

TMIA Ex. 21 Work Request 22268 3592- 3602
3593

TMIA Ex. 22 Work Request 25166 3593 3602

THIA Ex. 23 Work Request 24246 3617 3620

TMIA Ex. 24a Work Request CO516 3631 WITHDRAWN, 3638

TMIA Ex. 24b Work Request 24972 3631 WITHDRAWN, 3638

TMIA Ex. 24c Work Request 25170 3631 WITHDRAWN, 3638

TMIA Ex. 25 Work Request 23224 3640 REJECTED, 3786

TMIA.Ex. 26 Work Request 23814 3643 REJECTED, 3652

TMIA Ex. 27 Work Request 16212 3643- REJECTED, 3652
3644

j TMIA Ex. 28 Work' Request 15349 3652 3666
,

j TMIA Ex. 29a Work Request 20717 3670 REJECTED, 3675
r

TMIA Ex. 29b Work Request 21187 3670 REJECTED, 3675

TMIA Ex. 29c Work Request 25107 3670 REJECTED, 3675
*

!
*

..
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

TMIA Ex. 29d Work Request 24319 3670 REJECTED, 3675

TMIA Ex. 30a Work Request 22571 3686 WITHDRAWN, 3690

TMIA Ex. 30b Work Request 22572 3686 WITHDRAWN, 3690

TMIA Ex. 30c Work Request 22574 3686 WITHDRAWN, 3690

TMIA Ex. 30d Work Request 22575 3686 WITHDRAWN, 3690

TMIA Ex. 30e Work Request 22576 3686 WITHDRAWN, 3690

TMIA Ex. 31 Work Request CO178 3690 3698

TMIA Ex. 32 Work Request 23687 3699 REJECTED, 3704

TMIA Ex. 33a Work Request 20000 3711 3718

TMIA Ex. 33b Work Request 20183 3711 3718;

| TMIA Ex. 33c Work Request 20332 3711 3718

TMIA Ex. 33d Work Request 20974 3711 3718

TMIA Ex. 33e Work Request 21165 3711 3718

TMIA Ex. 33f Work Request 21587 3711 3718

TMIArEx. 33g Work Request 21794 3711 3718

TMIA Ex. 33h Work Request 22043 3711 3718

TMIA Ex. 331 Work Request 21769 3711 3718

B-29
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EXHIBIT IDENTIFIED ~ ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

TMIA Ex. 33j Work Request 22905 3711 3718

TMIA Ex. 33k Work Request 23042 3711 3718

TMIA Ex. 331 Work Request 25149 3711 3718

TMIA Ex. 33m Work Request C1055 3711 3718

TMIA Ex. 34a Work Request 20070 3719 3728

TMIA Ex. 34b Work Request 20139 3719 3728

TMIA Ex. 34c Work Request 20254 3719 3728

TMIA Ex. 34d Work Request 20545 3720 3728

TMIA Ex. 34e Work Request 20673 3720 3728

TMIA Ex. 34f Work Request 21000 3720 3728

TMIA Ex. 349 Work Request 21534 3720 3728

TMIA Ex. 34h Work Request 21674 3720 3728

TMIA Ex. 341 Work Request 22064 3720 3728

TMIA Ex. 34j Work Request 21982 3721 3728

TMIArEx. 34k Work Request CO689 3721 3728

TMIA Ex. 35 Work Request 22652 3761 REJECTED, 3773
,

TMIA Ex. 36 Work Request 17075 3773 REJECTED, 3775

.
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EXHIBIT IDENTIFIED ADMITTED AT -

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

TMIA Ex. 37 Work Request 11850 3778 REJECTED, 3780-

TMIA Ex. 38 Work Request 19616 3781 REJECTED, 3786

TMIA Ex. 39 Work Request 23635 3786 3796

TMIA Ex. 40 Work Request 20801 3796 3799

TMIA Ex. 41 Work Request 17915 3799 REJECTED, 3803

TMIA Ex. 42 Work Request 13047 - 3870 3878 ,

'Misplaced Job Ticket
Reconciliation Form

TMIA Ex. 43a Work Request 13047 3870 3878

TMIA Ex. 43b Work Request 24854 3870 3878

TMIA Ex. 44a L. E. Eberle overtime chart 3939- 3967
! 3955

TMIA Ex. 44b C. A. Wynn overtime chart
'

3955 3967

TMIA Ex. 44c C. W. Moyer overtime chart 3955 3967
,

TMIA Ex. .44d D. E. McCurdy overtime chart 3955- 3967
3956

.

TMIA Ex. 44e J. A. Diener overtime chart 3956 3967r

TMIA Ex. 44f M. L. Kuhn overtime chart 3956 3967

THIA Ex. 449 T. R. Hipple overtime chart 3956 3967
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

TMIA Ex. 44h G. H. Roch overtime chart 3957- 3967
3958

TMIA'Ex. 441 C. E. Newton overtime chart 3956 3967

TMIA Ex. 44j P. L. Keene overtime chart 3956- 3967
3957

3967TMIA Ex. 44k R. E. Wike overtime chart 3957 +

TMIA Ex. 45 Job Classification listing 3959 3967

TMIA Ex. 46 Explanatory calendar 3960 4130

TMIA Ex. 47 Summary of Budget Cut 4105 4130-
Information 4131

TMIA Ex. 48 Excerpt from Component 4132 4132
Maintenance History Computer
Summary

TMIA Ex. 49 Report Prepared by the 22999 REJECTED,
,

Majority Staff of the 23000
'

House Committee on
Interior and Insular
Affairs on the Reporting
of Information Concerning
the Accident at Three
Mile Islandr

TMIA Ex. 50 Memorandum Report by 23000 REJECTED,
Edward C. Abbott, ACRS 23002 ,

Senior Fellow, and

*

.

'*
,
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EXHIBIT IDENTIFIED ADMITTED AT ,

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

.

accompanying descriptive
TMIA Motion to Require Fur-
ther Development of the Record

UCS Ex. 1 NSAC-1 Equipment and 4601 4660
System Action Matrix

UCS Ex. 2 S2.1.2.3, Restart Report, 4740 4765
Plant Shielding Review
(Amendment 18)

UCS Ex. 3 S2.1.2.3, Restart Report, 4741
Plant Shielding Review
(Amendment 22)

UCS Ex. 4 Emergency Procedure 1202-39, 4770 4831
Inadequate Core Cooling
(Rev. O, 2/8/80)

'ICS Ex . 5 Emergency Procedure 1202-26A, 4781 4831
Loss of Steam G64.erator Feed
to Both OTSG's (Rev. 10,
3/4/80)

UCS Ex. 6 Emergency Procedure 1202-6B, 4782 4831
Loss of Reactor Coolant /
Reactor Cociant Pressure
(Small BreEk LOCA) Causing

I

Automatic High Pressure
Injection (Rev. 3, 6/30/80)

UCS Ex. 7 Emergency Procedure 1202-4, 5339 5340
Reactor Trip (Rev. 17, 8/27/80)
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

UCS Ex. 8 Emergency Procedure 1202-6A, 5339 5340
Loss of Reactor Coolant
Pressure within Capability
of Makeup System, (RC Pressure
above ESAS Setpoint) (Rev. 4,

8/9/80)
.

UCS Ex. 9 Page 7.1-7 (Rev. 1) - Table 5807 6017 -

7-1 from S7.1 of Standard
Review Plan

UCS Ex. 10 Letter dated October 25, 1979 5883
from H.R. Denton to Mr. Howell
(Consumers Power), 10 C.F.R.
50.54 Request Regarding the De-
sign Adequacy of B&W Nuclear
Steam Supply Systems Utilizing
Once Through Steam Generators
(Midland Unit Nos. 1& 2)

UCS EX. 11 SECY-80-325A, " Inclusion 6069
of Steam Generator Transients
As An Unresolved Safety
Issue," dated November 7, 1980 '

UCS Ex. 12 " Performance Appraisal" of 6408 6411
Robert D. Pollard at NRC,

| dated November, 1975
r

UCS Ex. 13 Letter dated May 12, 1975 6409 6411
from Loren Stanley to
R.B. Minogue, requesting *

. replacement of Pollard on
IEEE Subcommittee

.

|
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EXHIBIT- IDENTIFIED ADMITTED AT
'

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE
- ,

UCS Ex. 14 Memo dated July 11, 1975 6409 6411
from R.D. Pollard to R.W.
Klecker, " Comments on
Draft IEEE Standard"

UCS Ex. 15 IEEE-603 (1977) 6412 6586<

.

(corrected edition)

UCS Ex. 16 IEEE-279 (August 1968) 6419 6587

UCS Ex. 17 Regulatory Guide 1.22 6419 6587
(Safety Guide 22), 2/17/72

UCS Ex. 18 Memo dated April 16, 1979 6667 6683
from S. Hanauer, Environmental '

,

Qualification and Instrumenta-
tion to Follow Accident

UCS Ex. 19 Emergency Procedure 1202-29 7865 8010
(Rev. 12, 8/27/80), " Pressurizer
System Failure"

UCS Ex. 20 Emergency Procedure 1202-5 8204
(Rev. 9, 5/2/80) - OTSG Tube
Leak / Rupture .

UCS Ex. 21 Regulatory Guide 1.29, 8707 8709
Seismic Design Classification

I (Revision 2, February 1976);

UCS Ex. 22 Regulatory Guide 1.29, 8707 8709
Seismic Design Classification
(Revision 3, September 1978)

B-35 .

*!
,



. _ _ _ . ,- . . - - .. .- . _ - -- . ,

.

EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE T,RANSCRIPT PAGE

UCS Ex. 23 Section 11.2, Standard Review 8707 8709
Plan, Liquid Waste Management
Systems (Rev. 1)

UCS Ex.'24 Section 11.3, Standard Review 8708 8709
Plan, Gaseous Waste Management
Systems (Rev. 1)

UCS Ex. 25 Section 11.4, Standard Review 8708 8709
Plan, Solid Waste Management
Systems (Rev. 1)

UCS Ex. 26 Section 10.4.7, Standard 8708 8709
Review Plan, Condensate and
Feedwater System (Rev. 3)

UCS Ex. 27 Safety Guide 6, Independence 8994 9829
Between Redundant Standby
(Onsite) Power Sources and
Between Their Distribution
Systems

UCS Ex. 28 GPU Service Inter-Office 9228 9340
Memorandum, August 11, 1980
from J. Torcivia to C. Hartman,
Emergency Procedure 1202-29,
Pressurizer System Failures

UCS fx. 29 Regulatory Guide 1.75 (Rev. 2, 9608 9829
9/78), Physical Independence
of Electric Systems

.

UCS Ex. 30 Restart Report, pages 2.1-6 9610 9829
through 2.1-7c, hand-marked

,

..
e 1

'
R-36 -

:

.



- - - _-. -__ - . _ . - . - . ~ - . _ . _ .. _.- _ . .._

.

~'
.

e ..
.

. ;

EXHIBIT IDENTIFIED ADMITTED AT
.

NUMBER DESCRIPTION AT TRANSCPTPT PAGE TRANSCRIPT PAGE
.

" Pressurizer Heaters - Word
Changes - Amendment 22"

UCS Ex. 31 Regulatory Guide 1.63 (Rev. 2, 9752 9829
7/78), " Electric Penetration

;

Assemblies in Containment
Structures for Light-Water-
Cooled Nuclear Power Plants"
and July, 1978 memo from R.B.
Minogue.

UCS Ex. 32 Letter dated December 11, 1980 16879 16885 :
from M. Plesset, ACRS, to

,

Chairman J. Ahearne, NRC, re
TMI-l Restart.

UCS Ex. 33 Letter dated October 31, 21168 21170
1980 from H.D. Hukill, '

Metropolitan Edison Co.,
to B.H. Grier, NRC, Re-
sponse to IE Bulletin4

79-01B

UCS Ex. 34 Letter dated January 30, 21169 21170
1980 from H.D. Hukill,
Metropolitan Edison Co.,
to B.H. Grier, NRC, Sup-
plemental Response to

I IE Bulletin 79-01B

UCS Ex. 35 Memorandum dated May 8, 21458 21459
1981 to TMI-1 Atomic

,

Safety and Licensing
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EXHIBIT IDENTIFIED ADMITTED AT
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

Board from D.G. Eisen-
hut, NRC, Board Noti-
fication - Thermal
Shock to PWR Reactor
Pressure Vessels (BN-
81-06) and attachments

UCS Ex. 36 SECY-81-286, dated May 21458 21459
4, 1981, Pressurized
Thermal Shock

s

UCS Ex. 37 IE Bulletin 79-OlB 21873- 22350
dated January 14, 1980
[and supplements
thereto]

UCS Ex. 38 Master List, Three Mile 21874 22057
Island Unit 1, Docket
No. 50-289, Class lE
Electrical Equipment

; Required to Function
Under Postulated Acci-
dent Conditions

UCS Ex. 39 Eighty-four page excerpt 21874 TO BE
from Licensee's submittal NEGOTIATED,
in response to IE Bulletin (See 22076
79-01B (System Component and 23105-06)

r Evaluation Worksheets)

UCS Ex. 40 Letter dated March 24, 21876 22086
1981 to H.D. Hukill, *

Metropolitan Edison Co.,

I,
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'

NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE
.

from J.F. Stoltz, NRC,
enclosing Staff evalua-
tion, " Environmental Qua-
lification of Safety-
Related Equipment" and
revision dated April 23,
1981

UCS Ex. 41 Letter dated March 12, 21968 22079
1981 to T.M. Novak, NRC,
from H.D. Hukill, Metro-
politan Edison Co.,
regarding review of Staff
preliminary list of defi- -

ciencies for environ- .

mental qualification of
safety-related electrical
equipment

UCS Ex. 42 Letter dated December 8, 21982 22080
1977 to B.H. Grier, NRC,
from J.G. Herbein, Metro-
politan Edison Co.,
response to IE Bulletin
77-05

UCS Ex. 43 Letter dated December 15, 21982 22080
1977 to B.H. Grier, NRC,

f from J.G. Herbein, Metro-
politan Edison Co.,
response to IE Bulletin.
77-05A

B-39



_ _ _ _ _ . - __. -_-._. . - . . _ _ .

EXHIBIT IDENTIFIED ADMITTED AT-
NUMBER DESCRIPTION AT TRANSCRIPT PAGE TRANSCRIPT PAGE

UCS Ex. 44 NUREG/CR-1682, SAND 80- 22016 REJECTED,
1957, " Electrical 22084
Insulators in a Reactor
Accident Environment,",

January, 1981

'I
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