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February 13, 1985

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

METROPOLITAN EDISCN COMPANY Docket No. 50-289 SP

(Restart Remand on

(Three Mile Island Nuclear
Station, Unit No. 1)

LICENSEE'S PROPOSED FINDINGS OF FACT
AND CONCLUSIONS OF LAW ON THE ISSUE
OF LICENSED OPERATOR TRAINING AT TMI-1

I. Introduction and Backaround

A. The Remand on Training

y o In May, 1984, the Appeal Boar. remanded this proceed-
ing tec the Licensing Board for further hearings on three dis-

crete management-related issues. Metropclitan Edison Co.

(Three Mile Island Nuclear Station, Unit 1), ALAB-772, 19
N.R.C. 1193 (1984). This partial initial decision addresses
the remanded issue of licensed operator training at Three Mile

Island, Unit 1 ("TMI-1").

b In 1979, the Commission ordered TMI-1 to remain shut

down pend‘ng a hearing on a number of issues, including the

Management - Training)



management capability and technical resources of the Licens=-
ee.l/ CLI-79-8, 10 N.R.C. 141, 143 (1979); see also CLI-80-5,
11 N.R.C. 408 (1980). After an extensive hearing on management
issues, including the substantive adequacy of the TMI-1
licensed operator training program, the Licensing Board issued
a décision in August 1981 favorable to Licensee. LBP-81-32, 14
N.R.C. 381 (1981). Because of the contemporaneous discovery of
cheating on NRC licensed operator examinations, however, the
‘Board retained jurisdiction of the case to consider the impact
of this new information on its findings and conclusions on
Licensee's management competence. Id. at 403 (Y 45). The
Board subsequently reopened the management proceeding and ap-
pointed a Special Master to hear evidence on the impact of the
cheating incidents at TMI-1l. Further hearings were conducted,
culminating in a recommended decision by the Special Master and
a partial initial decision by the Licensing Board. See
LBP-82-34B, 15 N.R.C. 918 (1982); LBP-82-56, 16 N.R.C. 281
(1982). The Licensing Board decision found there to have been

a breakdown in the integrity of Licensee's training and testing

1/ In 1981, the operating license for TMI-1 was transferred
from Metropolitan Edison Company to the newly formed General
Public Utilities subsidiary, GPU Nuclear Corporation.
CLI-81-17, 14 N.R.C. 299 (1981). At the same time, the Commis~-
sion instructed the Licensing Board to consider the management
competence of GPU Nuclear, rather than that of Metropolitan
Edison, the original TMI-1 licensee. Id.



program at TMI-1. LBP-82-56, supra, 16 N.R.C. at 300 (¥ 2082).

The Board imposed several conditions on restart directed at ob-
taining future assurance of the adequacy of the training pro-
gram. Id. at 365, 384 (11 2347, 2420). The Board also con-
cluded, however, that the identified weaknesses in the program
did not undermine the Board's earlier decisicn favoring

restart. Id. at 301 (1% 2089).

. ¥ In ALAB-772, the Appeal Board reviewed the entire
record in the TMI-1l restart proceeding on the ability of GPU
Nuclear Corporation's management to safely operate TMI-1.
ALAB-772, supra, 19 N.R.C. at 1201. The Appeal Board endorsed
the Licensing Board's characterization of the gQuestion which
had to be answered following the cheating incidents at TMI-1,
viz., "is the instruction adequate to prepare the operators to
operate the plant safely?" 1Id. at 1232, citing LBP-82-56,
supra, 16 N.R.C. at 363 (¥ 2343). The Appeal Board disagreed
with the Board, however, that this question could be satisfac-
torily resolved from the existent record. ALAB-772, supra, 19
M.R.C. at-1232-33. In the Appeal Board's mind, the record in
the reopened proceeding perhaps had raised more qQuestions than

it satisfactorily had answered. Id. at 1233.

4. In particular, the Appeal Board was concerned about

the fact that in the reopened proceeding, the Licensing Board




had not heard additional testimony from the panel of experts
upon whom the Board had heavily relied in the first instance in
approving the TMI-1 training programs. In 1980-81, these ex-
perts, known as the OARP Review Committee,2/ had reviewed
Licensee's training program and, while recommendations for im-
provement were made, the experts strongly endorsed the program.
See ALAB-772 at 1210-11. 1In view of the significance of the
testimony of the OARP Review Committee to the initial man-
agement decision, the Appeal Board found the absence of further
testimony from these experts during the reopened hearings on
cheating to constitute "a significant gap in the record." Id.
at 1234, 1237. Accordingly, the Appeal Board remanded the
issue of the adequacy of the TMI-1l licensed operator training
program in order to obtain the views of the OCARP Review Commite-
tee on this subject, given the occurrence of cheating at TMI

since the experts' earlier favorable te:timony.

2/ The OARP Review Committee was a select Committee made up
of experts in the fields of educational psychology (Dr. Eric
Gardner), engineering/human factors psychology (Dr. Julien M.
Christensen), nuclear engineering education (Dr. William R.
Kimel), nuclear power generation (Dr. Robert E. Uhrig), and nu-
clear power plant operator training (Mr. Richard J. Marzec).
The OARP Review Committee issued a Report in 1980 that reviewed
the Operator Accelerated Retraining Program ("OARP") conducted
at TMI in 1979-1980. The OARP was a one-time intensive program
designed to significantly improve licensed operator perfor-
mance. See LBP-81-32, supra, 14 N.R.C. at 451-53 (1% 196-201).




The Appeal Board summarized its holding as follows:

The most significant issue requiring fur-
ther hearing is training. Because the safe
operation of the plant is so heavily depen-
dent upon the operators' skill, the impor-
tance of training cannot be overstated.

The cheating and related incidents called
into question the adequacy and integrity of
licensee's entire training and testing pro-
gram. Although we have found that the ce-
opened record on the cheating itself was as
fully developed as possible, the impact of
those findings on the Licensing Board's
earlier conclusions on licensee's training
program was not given the full considera-
tion it warrants. In particular, the Board
should have sought further testimony, in
light of the cheating incidents, from the
OARP Review Committee, whose views the
Board previously found so persuasive.

ALAB-772, supra, 19 N.R.C. at 1279. In short, the Appeal Board
concluded that it was necessary to reopen the record on Licens-
ee's management competence to determine whether the OARP Review
Committee continued tc endorse the TMI-1 licensed operator

training program.

B. Participants in the Proceeding

6. On June 28, 1984, the Licensing Board presided over a
prehearing conference among the parties for the purpose of
defining the issues and providing for p-rehearing procedures in
the proceeding remanded by the Appeal Board in ALAB-772. At

that conference, in addition to Licensee and the NRC Staff, the

Commonwealth of Pennsylvania ("the Commonwealth"), Three Mile




Island Alert ("TMIA") and the Union of Concerned Scientists

("UCS") were parties to the restart proceeding that expressed

an interest in participating in the remand on training. Tr.
27,281 (Cr—monwealth); 27,280 (TMIA); 27,280-81 (UCS).3/ A
schedule was set for discovery and the commencement of the evi=-
dentiary hearings. See Memorandum and Order Following
Prehearing Conference, July 9, 1984. Extensive discovery was
pursued by the parties from July through November, 1984.4/ The
evidentiary hearing began on December 19, 1984 and continued

intermittently for 11 days, closing on January 18, 198S5.

¢ The Board encouraged and the intervenors agreed to
utilize lead intervenors in the remanded proceeding. Tr.
27,294 (Chairman Smith, Jordan); Memorandum and Order on Lead
Intervenors, July 13, 1984. This arrangement was made with the
understanding that no intervenor waived its right to pursue its

separate interests where the lead intervenor did not fully

3/ The Aamodt Family, who had been active in the prior liti=-
gation of training, opted not to participate in this remand on
licensed operator training. See Tr. 27,280, 27,292A-93 (Ms.
Aamodt).

4/ Licensee estimated that it produced over 60,000 pages of
training-related documents in response to one set of discovery
requests from TMIA and seven such requests from UCS. In addi=-
tion, most of the witnesses were deposed, along with
UCS-specified TMI-1 operators whe participate in the training
program, several other GPU Nuclear personnel, and several NRC
Region I inspectors. See Tr. 31,740-41 (Bauser).
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represent the others. However, intervenors were required to
make good faith efforts to consolidate their case with the pre-
sentation of the lead intervenor before proceeding indepen=-
dently. If these efforts failed, the intervenor could then
seek leave of the Board t. proceed separately. See Board Memo-
randum & Order on Lead Intervenors, July 13, 1984; see
generally 10 C.F.R. § 2.714(e) and Part 2, App. A, § III(a)(4).
Of course, the benefit of such consolidation, from the interve-
nor's standpoint, was that the lead intervenor bore the brunt
of the cliscovery burden and other responsibilities of partici-
pation. See Tr. 27,302 (Chairman Smith). In the remand on
training, one of these responsibilities was to designate, on
the date that prefiled testimony was due, exhibits a party
intended to use in support of its case-in-chief. Memorandum
and Order (Requiring Identification of Proposed Exhibits),
October 24, 1984.

8. The intervenors identified the subject areas that
they were interested in pursuing within the rubric of training
by svecifying issues of interest to them. UCS identified two
issues, which were modified and approved by the Board. These
issues related to the substantive adequacy of training to pre-
pare operators to operate TMI-1 safely. Memorandum and Order
on Lead Intervenors, July 13, 1984 at 3; Memorandum and Order
on Licensee's July 31, 1984 Comments on Lead Intervenors and

Motion to Partially Exclude UCS From Management Phase, August



30, 1984 at 3-4; see also Tr. 31,736, 31,757 (Chairman

Smith).5/ TMIA :zpecified four subissues of interest to it.8/

S/ UCS' proposed subissues were:

(1) Are the operators equipped to safely
operate the plant particularly in
emergency situations?

(2) Do the NRC and Company examinations
reliably me: - :v2 the operators' abil-
ity to safely operate the plant?

Memorandum and Order on Lead Intervenors, July 13, 1984 at 2.

After further comments were submitted by the parties on
the scope of the proceeding, UCS subissue (1) was modified as
follows:

(1) Are the operators trained to safely
operate the plant in accordance with
approved procedures, particularly in
emergencies?

Memorandum and Order on Licensee's July 31, 1984 Comments on
Lead Intervenors and Motion to Partially Exclude UCS from Man-
agement Phase, August 30, 1984, at 3. In addition, the Board
reemphasized the fact that the NRC examinations were appropri=-
ately within the scope of UCS subissue (2) only to the extent
the OARP Review Committee relied upon these exams as a measure
of operator competence. During diszovery, in response to a
Board inquiry precipitated by a discovery dispute between UCS
and the NRC Staff, the Committee made clear that its opinions
about Licensee's training program were formed independently of
the NRC examinations. See letter from Licensee's counsel to
the Licensing Board dated September 27, 1984; see also Tr.
71,966-69 (Kimel, Gardner, Kelly, Christensen, Uhrig); Tr.
32,085-87 (Kelly). Accordingly, the NRC exams were not within
the scope of the remanded proceeding.

6/ TMIA sought lead intervenor status to pursue the following
issues:

(1) Has GPU properly responded to the

(Continued Next Page)




. Because the wording of TMIA's proposal suggested that TMIA

might pursue matters that were res judicata, the Board simply

approved TMIA's lead on the training issue to the extent that
ALAB-772 authorized an inquiry into cheating and integrity as
they relate to training. Memorandum Order on Lead Intervenors,
supra, at 3; see also Tr. 31,757-58, 31,784-85 (Chairman

Smith).

9. During the course of the proceeding, it was apparent

and, indeed, TMIA acknowledged that it had not made zn effort

(Continued)

problems in its training program iden-
tified internally and/or by the Spe-
cial Master, the Licensing Board and
the Appeal Board?

(2) Are the people responsible for the
management and implementation of the
training program properly equipped by
their own experience and attitude to
impart the information and values nec-
essary for safe operation of TMI-1?

(3) Do the operators have the appropriate
attitude toward the training program;
do they believe it is effective?

(4) How does the history of GPU's problems
with training and its current training
program reflect on the competence and
integrity of CPU management?

Memorandum and Order on Lead Intervenors, July 13, 1984 at 2.
In its August 30, 1984 Memorandum and Order, the Board ruled
that TMIA subissue (4) was outside the scope of the remanded
proceeding.




to consolidate its presentation with that of UCS. See Tr.
31,996 (Bradfof&); see, e.g., Tr. 32,639-50 (discussion among
parties, Board). In its discretion, the Board nevertheless al-
lowed TMIA to pursue on cross-examination its areas of inter-
est, which were the issues of integrity and attitude, and as
well to offer as exhibits documents in these subject-areas,
notwithstanding TMIA's failure to provide advance notice to the
parties of these exhibits. See, e.g., 32,239-80 (TMIA Training
Exhs. 3A-3M). Although this latitude was permitted, the Board
advised TMIA that TMIA was wholly in default of the Board's
procedural rulings and was not entitled to surprise the other
parties by, for the first time at trial, identifying its affir-
mative case. See Tr. 31,986, 32,311-13, 32,249-51 (Chairman

Smith, Judge Wolfe).7/

7/ The Board cited a number of reasons for this finding: (1)
TMIA had failed to comply with the Board's orders to review and
identify case-in-chief documents in advance; (2) TMIA appar-
ently had not engaged in the type of discovery necessary to
effectively cro.s-examine the witnesses, instead ~hoosing to
use the hearing process as a discovery mechanism; (3) TMIA's
experienced trial counsel in the case elected not to partici-
pate in the remand on training; and (4) frustrating the purpos-
es behind the administrative procedure agreed upon by all par-
ties, TMIA had failed to comply with the Board's order to
utilize a lead intervenor system. Tr. 32,311-13 (Chairman
Smith); Tr. 32,645-50 (Chairman Smith); see Tr. 32,236
(Bradford).



G. The Scope of the Proceeding

10. The focus of the Appeal Board's remand of training is
on the views of the OARP Review Committee. However, in Section
II1I1.C of ALAB-772, the Appeal Becard raises numerous gquestions
about Licensee's training program. Because of the importance
of the issue of training, see ALAB-772, supra, 19 N.R.C. at
1279, and our independent responsibility to ensure that the
record in this proceeding is complete,8/ the Board was reluc-
tant to interpret narrowly the Appeal Board's directive re-
manding the issue of training. Moreover, while the Appeal
Board may have remanded the training issue solely to hear the
views of Licensee's consultants, the right of other parties to
confront those views necessarily broadened the scope of the
hearing. See Memorandum & Order Following Prehearing Confer-
ence, July 9, 1984 at 3. However, ALAB-772 specified several
limitations on the scope of this proceeding and, by applying
those limitations, the Board essentially prnvided a framework

within which the evidentiary proceeding ensued.

8/ In ALAB-772, the Appeal Board made clear that the remand
was precipitated by "the Licensing Board's failure to reconsid-
er, as promised and in a meaningful way, its earlier finding
that licensee's training program was 'comprehensive and accept-
able.'" ALAB-772, supra, 19 N.R.C. at 1233. In this remanded
proceeding, the Board therefore is charged with a particular
responsibility to ensure an extremely thorough record, indepen-
dent of the like 1esponsibilities conferred on it by the Com=-
mission in its original institution of this proceeding. See
CLI-79-8, 10 N.R.C. 141, 147-49 (1979).

-11=-



11. The broad issue on remand was the adequacy of the
training program to prepare the TMI-1l licensed operators to op-
erate the plant safely. See Board Memorandum & Order Following
Prehearing Conference, July 9, 1984 at 2-3; see, e.g., Tr.
32,270-74 (Chairman Smith). However, this broad issue was con-
fined by the Appeal Board in Section III.C of ALAB-772 to the
implications of cheating and other deficiencies which came to
light in the reopened proceeding on cheating. In addition,
management findings (including findings on the TMI-1 training
program) which were not placed in issue by the Appeal Board

were res judicata in the remanded proceeding. Id. at 3. For

example, the remand did not permit the relitigation of the

cheating incidents themselves. Id. at 3, 6.

12. Another significant element of the definition of the
scope of the remanded proceeding was that it addressed the ade-
quacy of licensed operator training at TMI-1l. Section III.C.
of ALAB-772 addresses only licensed operatcr =raining. Fur-
thermore, the cheating that precipitated this remand was limit-
ed to cheating on licensed operator examinations and quizzes.
See ALAB-772, supra, 19 N.R.C. at 1212-32. In short, the

record on training for non-liceunsed personnel is res judicata

and was not relitigated.



13. In addition, ALAB-772 clearly remanded the issue of
training in order for the Board to assess the implications of
the cheating incidents on the adequacy of the operator training
program currently in existence at TMI-1l. ALAB-772, supra, 19

N.R.C. at 1235; see generally id. at 1232-37 (issue is whether

past deficiencies "still exist," and current status of program
and personnel.) However, the Board was reluctant to deny par-
ties the right to pursue a particular past problem insofar as
that problem could shed some light on the adequacy of the cur-
rent program. See ALAB-774, 19 N.R.C. 1350, 1356 (1984) ("This
proceeding was not instituted to provide a forum in which to
litigate directly all possible errors of the past; past
training deficiencies are part of the reopened proceeding only
insofar as they shed 'new light on the adequacy of licensee's
existing training program.'"); see, e.g., Tr. 32,220-31 (TMIA

cross-examination of Dr. Long about 1979 timeframe).

14. Finally, the Board permitted litigation of the NRC
license examination only insofar as this process formed a basis
for the OARP Review Committee's opinion of Licensee's program.
See n.5, suprz. In its review, the Committee did not rely at
all on the NRC exam. Id. Consequently, the NRC exam was not

at issue.



15. Not surprisingly, the parties' interpretation of the
scope of the remanded training issue varied, and this fact was
reflected in their respective cases-in-chief. The NRC Staff
considered the remand to be limited strictly to the views of
the OARP Review Committee about licensed operator training at
TMI-1. The Staff testimony therefore proposed a methodology by
which the Committee could make such an assessment, and compared
the proposed methodology with the approach used by the Commit-
tee. See Testimony of Julius J. Persensky, Joseph J. Buzy and
Dolores E. Morisseau on the Remanded Training Issue from
ALAB-772 ("staff"), f£f. Tr. 33,148, at 2. UCS similarly
presented an expert witness, Dr. James J. Regan, who offered
his recommended methodology for analyzing training at TMI-1l.
Testimony of Dr. James J. Regan ("Regan"), f£f. Tr. 33,532; see
also Susrebuttal Testimony of Dr. James J. Regan ("Regan Surre=-
buttal"), f£f. Tr. 32,693. The Licensee presented the panel of
five experts who made up the Reconstituted OARP Review Commit-
tee.9/ See Testimony of the Reconstituted OARP Committee (Dr.
Julien Christensen, Dr. Eric Cardner, Mr. Frank Kelly, Dr.

William Kimel and Dr. Robert Uhrig) on the TMI-1 Licensed

8/ In May 1984, the OARP Review Committee was reconstituted.
The membership remained the same with the exception of Mr.
Marzec, who was unavailable. He was replaced with Mr. Frank
Kelly, an expert cn licensed operator testing, who previously
testified in this proceeding. See ¥ 224, infra: compare n.2,
supra; see LBEP-81-32, supra, 14 N.R.C. at 460-61 (11 226-29).




Operator Training Program ("Committee"), ff. Tr. 31,749; Rebut-
tal Testimony of the Reconstituted OARP Committee ("Committee
Rebuttal”), ff. Tr. 33,320. While the Staff offered no testi-
mony on the actual content of the current TMI-1l licensed opera-
tor training program, Licensee presented three panels of com=-
pany witnesses who described the program in detail. This
testimony specifically addressed questions contained in Section
I11.C of ALAB-772 about post-cheating management actions relat-
ed to training. See Licensee's Testimony of Dr. Robert L. Long
and Dr. Richard P. Coe on the Issue of Licensed Operator
Training at TMI-1 ("Long & Coe"), ££f. Tr. 32,202; Licensee's
Testimony of Mr. Samuel L. Newton, Mr. Bruce P. Leonard and Mr.
Michael J. Ross on the Issue of Licensed Operator Training at
TMI-1 ("Newton et al."), £f. Tr. 32,409; Rebuttal Testimony of
Dr. Ronald A. Knief and Mr. Bruce P. Leonard ("Knief &
Leonard"), ff. Tr. 33,364. UCS and TMIA challenged the sub-
stantive adeguacy of the licensed operator training program,
both through cross-examination of Licensee's witnessas and
through the introduction of exhibits offered for the purpose of
establishing inadequacies in the program. See UCS Training

Exhs. 1-34; TMIA Training Exhs. 1l-11.

16. The Board has thoroughly considered the adequacy of
licensed operator training at TMI-1l. In so doing, like the

Licensee and the intervenors, perhaps we have gone further into



the details of training at TMI-1 than the Appeal Board intended
us to go. However, by examining operator training in consider-
able detail, we have ensured ourselves, the parties, and the
public that the Appeal Board's concerns that prompted this re-
mand have been fully addressed. Moreover, by becoming knowl-
edgeable about the current program, procedures, and people in-
volved in licensed operator training at TMI-1l, the Board is
able independently to evaluate the conclusions reached by the
Reconstituted OARP Review Committee. Thus, the Board is in the
position itself of being able to "validate" the reliability of
the Committee's findings -- the issue at the heart of the re-

mand proceeding on training.

II. Proposed Findings of Fact

A. Licensed Operator Training Program at TMI-1
i Organization
a. Key Management Personnel

17. The TMI Plant TraininglQ/ organization, cne

10/ See Long & Coe, ff. Tr. 32,202, Attachment 5, for an orga-
nization chart of the TMI Plant Training Section.

16~



subset of which is Licensed Operator Training, is one of four

sections of the GPU Nuclear Tralnin& and Education ("T&E") De-

partment,ll/ headgquartered in Parsipanny, N.J. T&E is one of
four departments of the Nuclear Assurance Division ("NAD") of
GPU Nuclear, which, in turn, is one of six divisions that pro-
vide support to TMI-1l, TMI-2 and Oyster Creek.l2/ The Licens-
ing Board is favorably impressed with the diversity of experi-
ence and the depth of quality of the management team

responsible for TMI-1 licensed operator training, as the fol-

lowing career summaries attest.

18. Robert L. Long, Vice President and Director-

Nuclear Assurance Division. Effective April 1, 1982, Dr. Long

was elected to the position of Vice President-Nuclear Assur-

ance. The Board described Dr. Long's credentials in its ini-
tial management decision of August, 1981, when Dr. Long held
the position of Director of Training and Education. See
LBP-81-32, supra, 14 N.R.C. at 444 (Y 171); see also Long &
Coe, ££f. Tr. 32,202, at 27-29. In summary, Dr. Long has over
twenty years of experience in a variety of aépects of nuclear
energy, reactor operations, and education and training. He

holds the degrees of B. S. in Electrical Engineering from

11/ See id., Attachment 4, for an orgznization chart of T&E.

12/ See id., Attachment 3, for an organization chart of NAD.

Y Ye




‘ Bucknell University (1958) and M.S.E. and Ph.D in Nuclear Engi-
neering from Purdue University (1959 and 1962, respectively).
While with GPU Nuclear, Dr. Long has completed the Edison Elec-
tric Institute four-week Executive Management Program (1982)
and Emergency Support Director training for both TMI and Oyster

Creek. 1Id. at 27.

19. Dr. Long served as Director of Training & Educa-
tion from February 1980 to March 1983. During a significant
part of that time, he also served as Acting Director of the Nu-
clear Assurance Division (February to September 1980) and as
Director of NAD (from April 1982 to March 1983). Dr. Long also
served full-time for approximately three months in early 1982
as head of the Failure Analysis Task Force for the TMI-1 Steam
Generator Repair Project. He has had responsibility for major
changes in organization, staff, and function of the diverse
areas of Nuclear Safety Assessment, Emergency Preparedness,
Training & Education, Quality Assurance, and the Systems Labo-
ratory. While serving as Director of T&E, much of Dr. Long's
effort was directed to the development of facilities, the hir-
ing and training of staff, and the evaluation and develo>pment
of requirements for the TMI simulator training program, leading
to the purchase of the basic principles and replica simulators.
Id. at 28-29. Of course, Dr. Long also oversaw the development

of the training programs which are now in place at TMI. As
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discussed more fully infra at 1957-63, as Director of T&E, Dr.
Long bore responsigility for the cheating incidents that oc-

curred. Id. at 29. The Board of Directors carefully consid-
ered this fact in deciding whether to promote him to the Vice

Presidency of NAD. Id.

20. Richard P. Coe, Director-Training & Education

Department. Dr. Richard F. Coe began serving as Director-
Training & Education for GPU Nuclear on March 14, 1983. He has
over twenty years of experience in a variety of educational
settings, including public school, university, and industrial
education and training. He holds the degrees of B.A. and M.A.
in Industrial Education, and Ph.D in Educational Administration
- Labor Relations. From 1961 to 1975, Dr. Coe was a teacher
and administrator in the field of secondary school education.
As a secondary school administrator, Dr. Coe was involved in
the accreditation of high school programs and served as an ac-
creditation peer evaluator. During the three years he was at
the University of Pittsburgh, Dr. Coe was extensively involved
in the development and certification of vocational training in-
structors. He also was actively involved in the development of
the Competency Based Teacher Educgtion Program, a nationwide
program centered at Ohio State University. Following comple-
tion of his Ph.D degree, Dr. Coe also worked as an industrial

training manager and consultant in training and educational




development with several large U.S. corporations. He also

taught several MBA courses at the university level in organiza=-
tional development and management. Long & Coe, ff. Tr. 32,202,
at 29-30. Prior to joining GPU Nuclear, Dr. Coe completed pro-
fessional development programs in decision analysis, budgeting
and costs control, performance management, executive develop-
ment, and management of human resources. Dr. Coe has completed
GPU Nuclear's six-day management development program and has
participated as an instructor in GPU Nuclear's i.istructor de-

velopment program. Id. at 30-31; see Tr. 32,084 (Gardner).

21. While Dr. Coe has a non-nuclear backgrou.d, he
has extensive experience in industrial education, needs assess-
ments, performance-based training, behavioral learning objec-
tives, and training of instructors. Moreover, Dr. Coe was rec-
ommended to Licenéee as an excellent classroom teacher and as
an individual with effective interpersonal and management
skills. Long & Coe, ££f. Tr. 32,202, at 31; see Tr. 32,084 (Dr.
Gardner described an instructor-training class given by Dr. Coe
as "one of the best presentations I think I've seen."). Dr.
Coe's strong educational background is complemented and sup-
ported by the strong nuclear experience of Dr. Long and the
managers of plant training at TMI, Oyster Creek, and corporate
headquarters. In Dr. Long's opinion, since his appointment,

Dr. Coe has served effectively as Director of T&E by providing




strong leadership in the development of instructors, management
ahd supervisory training, and preparation for accreditation of
the licensed operator (and other) training programs by the In-
stitute of Nuclear Power Operations ("INPO"). Long & Coe,

supra, at 32.

22. Samuel L. Newton, Manager-Plant Training.

Mr. Samuel L. Newton became the Manager-Plant Training in June,
1983. Mr. Newton's credentials were described by the Board in
its initial management decision of August, 1981, when Mr.
Newton held the position of Operator Training Manager.
LBP-81-32, supra, 14 N.R.C. at 445 (1 175); see also Long &
Coe, £f. Tr. 32,202, at 32-34. In summary, Mr. Newton has
nearly twelve years of experience in the Nuclear Navy and ap-
proximately 4 1/2 years in the TMI Training Department. He has
a B.S. degree with a major in Political Science and Economics
from the U.S. Naval Academy (.968), and a Master's degree in

Management from the U.S. Naval Postgraduate School (1969).

‘23. In April 1980, Mr. Newton began his employment
with GPU Nuclear as the Supervisor of Licensed Operator
Training at TMI. He was promoted to Operator Training Manager
in September 1980. In these positions, Mr. Newton was respon-
sible initially for supervision of the licensed operator

training instructors and subsequently, as Operator Training
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Manager, for supervision of licensed and non-licensed operator
and shift technical advisor (STA) instructors. He was actively
involved in developing training programs and proucedures that
were responsive to the numerous post-TMI-2 accident training
reviews and recommendations. Long & Coe, ff. Tr. 32,202, at

33.

24. Mr. Newton's promotion to the position of
Manager-Plant Training was based on the effectiveness of his
response to the cheating incidents and his job performance
throughout his entire employment period with GPU Nuclea:i.

Mr. Newton also had served effectively as Acting Managei: of
Plant Training on several occasions. In the past year and a
half, Mr. Newton has managed the installation and integration

into the operator training program of the Basic Principles

Trainer Simulator ("BPTS") and has prepared portions of the TMI

training program for INPO accreditation. Id. at 33-34.

25. Bruce P. Leonard, Operator Training Manager.

Mr. Bruce P. Leonard became Operator Training Manager on

June 1, 1983. He has approximately six years of experience
with the Nuclear Navy and two years in the TMI Training Depart-
ment. He holds the degree of B.S. in Engineering - Naval Ar-
chitecture from the U.S. Naval Academy (1976). His Navy

training and experience include the one-year Naval Nuclear




Power Training School; completion of qualifications as Chief
Engineering Officer; a variety of short programs (e.g., Quality
Assurance, Water Chemistry Control, and Instructor Training);
and operating and training management experience on assignments
to a nuclear submarine and the S3C prototype reactor. At the
S3C prototype Mr. Leonard was Staff Training Officer and had
responsibility for the initial and continuing training of ap-
proximately one hundred fifty Navy Staff instructors. Since
joining GPU Nuclear, Mr. Leonard has completed the six-day man-
agement development program and short courses in instructor de-
velopment and decision analysis. In November 1982, Mr. Leonard
began his employment with Licensee as Technical Program Spe-
cialist in the TMI Operator Training subsection. His assign-
ments included work on the review, evaluation, and revision of
training programs for licensed and non-licensed operators and

STAs. Long & Coe, f£. Tr. 32,202, at 34-35.

26. Consistent with the recommendation of Admiral
Rickover, as well as GPU Nuclear's own view as to its value for
the Operator Training Manager, Mr. Leonard is working toward
obtaining an SRO license on TMI-1l. He has completed four
.months of an approximately six-month training program for the
TMI-1 SRO license, including extensive training on TMI-1l sys=-

tems and on-shift operations.l3/ Mr. Leonard has performed

13/ In late August 1984, the decision was made to withdraw
Mr. Leonard from the SRO training program. This decision was

(Continued Next Page)
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well since joining GPU Nuclear. Id. at 35-36.14/

27. Ronald H. Maag, Supervisor-Licensed Operator

Training. Mr. Ronald H. Maag recently was appointed to the po-
sition of Supervisor~Licensed Operator Training after serving
as Acting Supervisor since August, 1984. He has approximately
eight and one~half years of experience in the Navy, about three
years in the TMI-l Operations Department and about a half year
in the Operator Training subsection. Mr. Maag holds an Associ=
ate in Science degree (1981). His Navy training and experience
include the Machinist Mate A School; the one-year Navy Nuclear
Power School; about two and one-half years as a staff prototype
instructor; a variety of short programs (e.g., Instructor,

Training, Quality Assurance, and Machine Tool Operator); and

(Continued)

particularly necessary in view of the impact of ALAB-772 and
NUREG-0680, Supp. 5 on workload and the assignment of supervie-
sors in the Operator Training Subsection. Plans are for

Mr. Leonard to resume his SRO training by the second quarter of
1985. Long & Coe, ff. Tr. 32,202, at 35; see also Tr. 32,680
(Newton). In the meantime, GPU Nuclear is confident that

Mr. Leonard has the requisite technical knowledge and man-
agement/supervisory skills to manage and direct the activities
of Operator Training.

14/ UCS questioned Mr. Leonard's technical ability to serve in
his job, given his exam review responsibilities. See

197 185-186, infra; see Tr. 32,513-31 (Jordan cross-examination

of Leonard); but see Tr. 33,054-56 (Leonard); UCS Tr. Exh. 32.

The Board believes Mr. Leonard has an excellent technical back-
ground for his positior, although cbtaining an SRO license will
be very advantageous to him.



about four years of operational and maintenance experience on a
nuclear submarine, where he qualified as a watch supervisor.

Long & Coe, ff. Tr. 32,202 at 36; Tr. 32,946 (Ross).

28. Mr. Maag began his employment with GPU Nuclear
in January, 1982 as a candidate TMI-1 reactor operator. Long &
Coe, supra, at 36. He has completed the RO and SRO license
training programs, as well as the short courses given in super-
visory development and decision analysis. Id. M:r. Maag was at
the top of his class in the reactor operator replacement pro=-
gram; he was at the top of his class in the OJT program. Tr.
32,946-947 (Leonard). He received his NRC RO license in May,
1983 and his NRC SRO License in May, 1984. Long & Coe, f£. Tr.
32,202, at 36. He performed the duties of a licensed TMI-1
shift foreman for about two months prior to joining the
Training Department as a licensed operator instructor in July, -
1984. 1d. at 36~37. The Manager of Plant Operations,

Mr. Ross, testified that Mr. Maag's overall performance has

been "excellent." Tr. 32,946 (Ross).

29. Dennis J. Boltz, Simulator Development Manager.

Effective January 7, 1985, Mr. Dennis J. Boltz, previously
Supervisor, Simulation Instruction, assumed the position of Si-
mulator Development Manager. Mr. Boltz has approximately eight

years of experience in the TMI-1l Operations Department (RO,
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1974; SRO, 1976), and almost eight years in the T&E Department
as an instructor and Supervisor. His experience includes sii
years as a TMI control room operator and 18 months as a TMI
Operations shift foreman. Long & Coe, supra, at 38; Tr. 32,488
(Leonard). Mr. Boltz has been intimately involved with the
specification, design, acceptance testing, and instructor
training for the Basic Principles Training Simulator, including
approximately nine months spent in essentially full-time resi-
dence at the simulator manufacturer. Long & Coe, ff. Tr.

32,202, at 38.

30. Herbert J. Lapp, Jr., Manager-Educational

Development. Mr. Herbert J. Lapp b2gan serving as Manager of

Educational Development for CPU Nuclear on October 1, 1584. He
has approximately fifteen years of experience in public school
and industrial education and training. He holds the degrees of
B.S. in Physics and M.A. in Secondary Education. From 1969 to
1980 he served as a high school science instructor, advancing
to department chairman in science and math. From 1980 until
joining GPU Nuclear, he served in training supervisory posi=-
tions with Commonwealth Edison's nuclear plant training pro-
grams. Long & Coe, ff. Tr. 32,202, at 39. Mr. Lapp brings to
Licensee considerable experience in developing performance-
based training and instructor development programs. He has
also served as a peer evaluator on an INPO accreditation team.

1d.



31. Michael J. Ross, Manager-Plant Operations.

Mr. Ross has served as Manager, Plant Operations, TMI-1l, since
January 1978. Although the Training Department is organiza-
ticnally independent of Operations, the Manager, Plant Opera-
tions is heavily involved in operator training becth out of de-
sign (company procedures and programs mandate this
involvement), and out of an interest in ensuring that the oper-
ators are trained to operate TMI-1l properly. The Board summa=-
rized Mr. Ross's credentials in its initial management decision
of August, 1981. LBP-81-32, supra, 14 N.R.C. at 439 (7 154).
In summary, Mr. Ross's background includes oveir twenty years of
experience in nuclear power plant operationg and supervision.
Observing that Mr. Ross may be the most important , son on the
TMI-1 operating team as far as the public health and safety is
concerned, we endorsed Licensee's reliance on Mr. Ross for his
broad and deep knowledge of the practical operating aspects of
the plant. Id. at 439-40 (¥ 155). In the context of training,
the Board notes that the NRC Staff asked Mr. Ross to partici=-
pate in a limited-attendance NRC forum on how to give simulator
examinations. See Tr. 33,064-67 (Ross). The NRC Staff invited
Mr. Ross because of his experience and interest in simulator

examinations. Tr. 33,066 (Ross).

32. 1In assessing the qualifications of management
responsible for licensed operator training, the Board agrees

with the following observation of the OARP Review Committee:
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[I]n an organization that is responsible for
effective training on a broad scale (with op-
erator, technician, engineer, management, and
general employee training being adminis-
tered)., a special mix of management, educa-
tion, and experience is most beneficial to
the conduct of training operations. The Com=
mittee is of the view that the T&E management
in place is performing very well and has been
innovative and effective in development of
the CPU Nuclear training programs. The indi-
viduals cited by the Appeal Board =-- in par-
ticular, Dr. Long, Dr. Coe, Mr. Newton and
Mr. Leonard -- have the variety of back-
grounds recommended in the 198C OARP Commit~-
tee Report. They possess the complementary
skills and knowledge that, in the Committee's
view, are essential to the smooth functioning
and effectiveness of the GPU Nuclear training
program.

Committee, ff. Tr. 31,749, at 8-9; see also, id. at Attachment
1, Special Report of the Reconstituted OARP Review Committee,
June 12, 1984, ("Special Report") at 16-19. We concur with the
favorable evaluation by the Committee of the capabilities of
the senior people responsible for the TMi-1l licensed cperator

training program. See Committee, supra, at 10.15/

15/ The Board notes UCS' concern about the lack of experience
of Massrs. Newton, Leonard, and Maag at an operating commercial
nuclear power plant. See Tr. 32,214-16 (Jordan cross-examina-
tion of Long). The Board is satisfied, however, that these
individuals hold the requisite credentials to perform their as-
signed responsibilities. We also note that all of these indi-
viduals have had some operating experience on the TMI-1l systems
that have been utilized during cold shutdown. Moreover, there
is strong involvement in the training program development and
implementation by the plant operating staff, who have extensive
experience. See Tr. 32,358-59 (Long); see, e.g., ¥ 168, infra.
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b. Staff

33. The GPU Nuclear licensed operator training staff
for TMI-1l is larger and more highly qualified than when this
Board previously reviewed the training program. In 1981, it
consisted of one supervisor and two instructors, who were SRO=-
licensed. Two contractors also were assigned. None of these
individuals held degrees. Newton et al., ff. Tr. 33,409, at
25-26. Today, manpower in the Operator Training section de-
voted to TMI-l licensed operator training consists of one man-
ager, one administrative assistant, two staff positions (both
with responsibilities as instructors), one supervisor, and
three instructors (one who is assigned as Supervisor Non=-
Licensed Operator Training). Of the six personnel designated
to conduct licensed operator training, four have been licensed
or certified as senior reactor operators.l6/ The cumulative
nuclear power plant experience of the staff is forty-eight
years, of which twenty-five years are commercial. The cumula-
tive instructor experience for the Operator Training staff s
twenty-nine years, of which twenty-two years are in the nuclear
field. Five of the staff hold Bachelor's degrees; one holds a
Master's degree as well. 1d. at 26; see also Committee, ff.

Tr. 31,749, at 10.

16/ Three of these licenses are current; the other is not, but
the instructor is now requalifying for a current SRO license.
Tr. 32,486-88 (Leonard).
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34. In addition to GPU Nuclear personnel, two con-

tractors will supplement the Operator Training staff through
mid-1985. These contractors previously were licensed as senior
reactor operators at TMI-1l. One served as a shift foreman and
the other as a shift supervisor. They have forty years of nu-
clear power plant experience, ¢* which twenty-six are commer-
cial. They have eleven years of instructor experience in the
nuclear field. Newton et al., ff. Tr. 32,409, at 26. These
two instructors ultimately will be replaced by permanent staff.

Tr. 32,673 (Leonard).

35. Supporting the Operator Training Section is an
Administrative Assistant who tracks attendance, documents exam-
inations, and maintains records required for certification by
the Vice President, TMI-1l. The assignment of these tasks to
the Adminstrative Assistant has enabled the Supervisor and Man-
ager to devote more time to non-administrative tasks. Newton,

£ff. Tr. 32,409, at 27.

36. In addition, the Technical Programs Specialist
assists the Operator Training Manager in ongoing review, evalu-
ation, and revision of licensed operator programs. This posi=
tion also is assigned to instruct operators in theoretical sube-
jects such as reactor theory, heat transfer, fluid flow, and

thermodynamics. The addition of the Technical Programs
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Specialist has provided Training with additional instructor

availability, and has reduced the workload of the Operator
Training Manager and Supervisor, Licensed Operator Training in
order that they may devote more time to program development and

delivery. Id. at 27-28.

37. In addition to Licensed Operator Training, there
is now a separate Simulator Development section of the TMI-1
Training Department that consists of one manager and three in-
structors. The credentials of Mr. Boltz, the Manager, already
have been described. See 1 29, supra. The three instructors
assigned to this section are presently in an SRO training pro-
gram in preparation for gualification as SRO-licensed simulator
instructors. All three have Bachelor's degrees and have
eighteen years combined nuclear power plant experience, of
which twelve is commercial. In addition, two licensed reactor
operators are assigned from the Operations Department to assist
in development of the BPTS and replica simulator programs.

Newton et al., ff. Tr. 32,409, at 27.

38. UCS has pointed out on cross-examination of
Mr. Leonard that a number of the instructors are new and, by
inference, appears to be suggesting that the licensed operator
training program instructors are inadequate, or at least, have

no proven record on which they can be judged. See Tr.
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32,486-90 (Jordan cross-examination of Leonard and Newton).
However, bcs provided no facts to support this inference. In
any event, we find satisfactory Licensee's response to UCS'
concern. According to Mr. Ross, the effects, both on the
training program and on the operators themselves, of the new
members of the training organization have been positive: (1)
the new instructors have brought fresh plant operating experi-
ence into the instructor ranks; (2) this experience has in-
creased the instructors' (and hence the Department's) credibil-
ity; (3) the operators therefore can relate better to their
instructors, knowing that the instructors have been operators
and have experienced what the operators have in the plant; (4)
training, therefore, becomes more palatable and acceptable.

Tr. 33,060 (Ross).

39. UCS also implies that these instructors, though
operationally experienced, are not instructionally competent.
See Tr. 32,486-90 (Jordan cross-examination of Leonard). Prior
to being hired as an instructor, however, each candidate has to
perform a practice teach, during which his instructional skills
are evaluated. Tr. 33,061 (Lecnard). As part of the instruce-
tor certification procos{, each candidate must perform another
practice teach, either in the one-week instructor development
program or as part of the interim certification process. [d.

Furthermore, before an instructor is hired, there is an
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evaluation of the individual's credentials, and after an in-
structor is hired there are both informal instructor evalua-
tions and required (formal) instructor evaluations. Id. In
short, the process employed by Licensee ensures a prospective

instructor's teaching ability.

40. UCS finally infers that the very fact Licensee
has had to hire new instructors indicates a problem of some
kind. See Tr. 32,486-90 (Jordan cross-examination of Leonard
and Newton). However, Mr. Newton has given two appropriate
reasons for the influx: (1) the original licensed operator in-
structors have departed from the program for various reasons
unrelated to their teaching abilities or to a failure in the
training organization, and (2) expansion of the training pro=-
gram and the budget has resulted in the hiring of new instruce

tors. Tr. 33,061-63 (Newton).

4l. The Board is satisfied that since 1981, GPU Nu=-
clear has increased the licensed operator training staff in
order to improve the training programs. We conclude that the
present operational and instructor experience in the TMI-1l
training department adequately supports the training programs

in place. See Newton et al., ff. Tr. 32,409, at 28.
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3. Training Facilities

42. One indication of GPU Nuclear's continued com-
mitment to training is the improvement in facilities and re-
sources available to the instructors from those noted by the

CARP Review Committee in 1980.17/

43. The majority of classroom training for licensed

operators is conducted in a modern training center.l18/ In

17/ 1In its report dated June 1, 1980, the OARP Review Commit-
tee made a number of recommendations for improvement of those
activities normally handled by the Training Department. Com=-
mittee, ff. Tr. 31,749, Special Report at 28. Recommendation C
was that CPU should replace the temporary training facilities
with a permanent training facility more conducive to learning.
Id. at 30. Recommendation E stated in part that management
must overtly support the importance of simulator training. Id.
at J1.

18/ The newly constructed, modern training center, occupied in
1981, is a 20,000 square feet facility specifically built to
meet training needs. Each classroom is eqQuipped with zoned
lighting and wall screens for projection. Audio-visual equip=-
ment available to instructors includes overhead, opaque, and
slide projectors, videotape players and menitors, movie and
videotape cameras, photographic equipment, and transparency and
lettering machines. The inventory of equipment most fregquently
used by instructors has been significantly increased since
1980, e.g., in 1980 there were 7 videotape players, 8 videotape
monitors, 8 overhead projectors, and 2 slide projectors. Now
there are 27, 32, 24, and 10, respectively. A monthly mainte-
nance schedule has been developed and the eguipment is main-
tained and repaired by the plant instrumentation and control
shop, providing more rapid turnaround than when commercial re-
sources were utilized. Administrative support work for
licensed operator training is done on word processing equipment
and training record data is stored on GPU's main frame IBM com=
puter in Reading, Pennsylvania. Access to the main frame is
via terminals located in the training center. Newton et al.,
££. Tr. 33,409, at S55.




addition to fifteen classrooms, including a large dual-purpose
room which is used either as a small auditorium or as two
classrooms, the building houses the Basic Principles Training
Simulator ("BPTS") and its support equipment, a control room
mockup, modular office spaces for a training staff of 62, a
training library, file room, A-V equipment room, conference
room, vending machine area and photocopy, storage and rest room
areas. Newton et al., ff. Tr. 32,409, at 54-55; see also Com-
mittee, ff. Tr. 31,749, at 9; id., Special Report at 43. A
second building, identical in size to the existing training
center, has been designed. Construction is scheduled to start
in the spring of 1985 to support the arrival of the replica si-
mulator. The building, two-thirds of which will be devoted to
training needs, will house the replica simulator and the BPTS,
and will provide additional instructor work spaces and storage
capacity, freeing three additional rooms in the existing build-
ing for classroom use. Individual instructor work areas will
enhance conditions for one-on-one instructor-student tutoring
and counseling. In addition to utilizing the facilities at the
training center, space is made available on the TMI-1 site for
the conduct of training. An increasing emphasis on in-plant
training has moved some classroom training to component loca=
tions. This emphasis is designed for situations where practie

cal, hands-on training has been developed as part of the
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requalification program. In-plant training done over the past
two years includes training on circuit breakers, the emergency
diesel generators, the remote shutdown panel, the loose parts

monitor, and the plant process computer.l9/ Newton et al., ff.

Tr. 32,409, at 55-56.

44. The BPTS was delivered in February 1984 and is
now integrated into the licensed operator requalification
training program. Id. at 57; see also Committee, ff. Tr.
31,749, at 9-10; id., Special Report at 61. The Reconstituted
OARP Review Committee believes that the BPTS is the most
advanced basic principles trainer for licensed operators in the
United States. Committee, ff. Tr. 31,749, at 15; see alsc id ,
Special Report at 59-64. Furthermore, GPU Nuclear is one of
only three U.S. utilities of which the Committee is aware that
gives its operators training on both a BPTS and a fullescale
simulator. The BPTS is intended to tmach operators basic prine

ciples of neutronic behavior, reactor kinetics, thermodymanics,

19/ The T&E Department has conducted in-plant classroom
training in conference rooms in the plant to reduce time losses
that result from transportation to and from the site. The T&E
Department has also taken advantage of facilities at the GPU
Service Corporation building in Reading, Pennsylvania to con-
duct requalification training for licensed operators. The op~-
erators have been shown the system power grid distribution cen-
ter and provided with training on the role of and their
interaction with the system dispatchers. Newton et al., ff.
Tr. 32,409, at 56-57.
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heat transfer, fluid flow, and PWR operational characteristics.

The BPTS also provides the ability to train operators in the
use of the control room pressure-temperature (P/T) plotter
which allows operators to diagnose P/T behavior. This replaces
the formal training provided on the computer-aided instruction
system, although this training tool is still available for
self-instruction by the operators. Committee, ff. Tr. 31,749,
at 16~17; see also id., Special Report at 59-64; see LBP-81-32,
supra, 14 N.R.C. at 449 (Y 188) (discussion of computer-aided

instruction system).

45. The BPTS simulation of plant operation is based
on full scope simulator software of a nuclear generating sca-
tion similar in design to TMI-1l. It provides the capability to
simulate in real time normal and abnormal conditiens, both
transient and steady state. The trainee console consists of a
vertical display panel and liorizontal control panel. The dis-
play panel contains a mimic drawing illustrating TMI systems
and appropriate actuation switches, parameter display meters
and annunciators. The control panel contains major controls
and some parameter displays. Three CRT's are also available
for trend display of plant parameters as well as selected cal-
culated data, such as spatial xenon concentration cor axial and
radial core power distribution. An instructor's console with a

CRT provides a means of controlling and monitoring operation of
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the BPTS operation. The instructor can utilize such features
as initialization to one of 30 plant conditions, backtrack or
ability to return to prior conditions, manual time delay or in-
sertion of malfunctions, fast time--slow time capability, and
control of certain functions external to the control room.
Newton et al., ff. Tr. 32,409, at 57-58; see also Committee,
f£. Tr. 31,749, at 9-10; id., Special Report, at 61. We note
that the BPTS requirements were established by GPU Nuclear en-
gineers and instructors. GCPU Nuclear personnel performed the
job analysis for the BPTS that led to the specification of
learning objectives, which resulted in designs for panel lay-
out, layout of control rod section, etc. Thus, the simulator
was designed to Licensee's specifications. Newton et al., ff.

Tr. 32,409, at 57.

46. Dr. Kimel has praised the BPTS as a training de-
vice because of the flexibility produced by actual analytical
models programmed into the computer circuitry as opposed to
other simulators in the industry which are primarily based on
table look~ups. Tr. 32,080 (Kimel). According to Dr. Kimel,
such flexibility enables the trainees "to gain a real feel for
the actual fundamentals based on those analytical models." 1Id.
Dr. Kimel cites the innovative thinking of GPU Nuclear man-
agement, and in particular of Dr. Long, as responsible for the

BPTS. Id. Dr. Kimel's comments about the flexibility of the
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BPTS and the initiative of management apply equally to the rep-
lica simulator project. Tr. 32,120 (Kimel); Tr. 32,929-930
(Newton). See 11 52-55, inira. Dr. Christensen describes the
BPTS as Dr. Long's successful response to the criticism of

over-memorizaticn as a phenomenon in licensed operator

training. Tr. 32,081 (Christensen).

47. We concur with the conclusion of the OARP Review
Committee tha”~ in the development of the BPTS, GPU Nuclear has
demonstrated impressive design engineering capability and the
ability to formulate instructional plans on how to integrate
the BPTS into the training program. See Committee, ff. Tr.
31,749, at 156. In general, the Board shares the Committee's
enthusiasm for the TPTS. We believe its purchase, design, and
integration into the TMI-1l training program reflect man-
agement's commitment to the use of state-of-the-art technology
in its program. See Tr. 32,119-2C (Kimel). It also shows man-

agement initiative and innovation.

48. The replica simulator is scheduled for delivery
in late 1985. Until then, the simulator at PSl's training cen=-
ter at Lynchburg, Virginia continues to be the best facility
for simulator training for TMI-l1 operators. The PSI (formerly
B&W) simulator is used for initial training, maintenance of

skills and special training requirements. It is also used,
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contemporaneously, by senior members of TMI Operations staff to
assess operators' capabilities. In addition to its annually
scheduled week of simulator training, GPU Nuclear has conducted
extra training at the Lynchburg simulator in Abnormal Transient
Operating Guidelines ("ATOG") and steam generator tube rupture
scenarios. Committee, ff. Tr. 31,749, at 17. As described in
our initial design decision, see LBP-81-59, 14 N.R.C. 1211,
1255 (19 709-710), the ATOG philosophy is a "symptom-oriented"
rather than "event-oriented" approach to responding to
unanticipated plant transients. In anticipation of restart,
each TMI-1 operating crew also completed three additional days
of refresher training at the Lynchburg simulator in 1984, Com-

mittee, f££f. Tr. 31,749, at 17.

49. Quality control is exercised by the Training De-
partment over the content of the PSI'simulator training pro-
gram. Committee, ff. Tr. 31,749, at 16; see, e.g., Tr.
33,288-89 (Christensen observance of modification to program at
the simulator to correspond to extremely recent plant modifica-
tion). The combination of the BPTS, which teaches theory, and
the full-scale simulator, which provides for practice, consti=-
tutes an excellent and thorough use of simulation technology in
the training of TMI-1l operators. See Committee, ff. Tr.

31,749, at 15-17.




50. Because TMI-1l has uniargone several heatups and
cooldowns as part of hot functional and steam generator
testing, the operators also have been provided with experience
in the operation of many systems and eguipment at hot operating
temperatures and pressures. See id. at 16. Also, of course,

with fuel in the reactor, many TMI-1l systems must be checked

and tested. In addition, a restart qualification program has

been developed that requires each operatcr to complete
specified evolutions which familiarize them with component
operations. See 1 174, infra. In addition, 28 specified re-
activity manipulations are conducted at the plant or on a si-
mulator as part of the requalification program. Id. at 16-17.
All of these activities provide additional training in plant

operations.

S1. A control room mockup has been installed in the
training center and is utilized for procedure reviews, oral ex-
aminations, and classroom systems training. The mockup, which
was previously located in the TMI-1l turbine building and used
in human factors reviews, is a full-scale plywood model of the
console and control panels and has been renovated with new pho-
tographs of the panels, which show meter indications and
readings to approximate full power operation. Newton et al.,
££. Tr. 32,409, at 58. The mockup has proven partirunlarly use-

ful in ATOCG training, enabling operators to gain increased
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familiarity with the procedures and locations of controls. Tr.
32,905 (Leonard). The operators review the ATOG procedures
with instructors and perform a step-by-step walk-through of
each procedure and reference the action contro>ls displayed on
the mock=-up panels. Committee, ff. Tr. 31,749, at 17.

Dr. Christensen described a valuable exercise he observed on
the mockup, whereby an instructor called on various students to
go to the mockup and identify the proper controls to handle the
particular transient with which they were dealing. Tr.
32,077-78 (Christensen). The last replacement class favorably
received the mockup training; the trainees appreciated the ~on-
trol room atmosphere as well as with the chance to observe the

controls during breaks. Tr. at 32,905-06 (Leonard).

52. The full-scale simulator is scheduled for deliv-
ery in December of 1985, acceptance testing (validation) in
January-February of 1986, and actual operation in training dur-
ing the second quarter of 1986. Tr. 32,932-33 (Newton);
32,940-41 (Newton). The replica simulator is being manufac-
tured by Singer-Link's Simulation Systems Division and will du-
plicate the appearance and configuration of the TMI-1 control
room. It will provide a complete and accurate simulation of
the systems monitored and/or controlled in the main control
room and will display normal plant operations and abnormal con=-

ditions (malfunctions). The associated instructor's station



‘

' console provides the instructor with the means to monitor and
control training through the use of CRT's, keyboards, and asso=-
ciated equipment. There will also be a hand-held remote con=-
trol device which will allow the instructor to manipulate the
major instructor's station control features without returning
to the CRT keyboard in response to student activities during
the course of an exercise. Newton et al., ff. Tr. 32,409, at

58-59.

53. An extensive specification for the .eplica si-
mulator was prepared by Licensee and, following an exhaustive
review of the bids, Singer-Link was chosen, largely on the
basis of advances that they had made in plant process software
modeling. The TMI-1l replica is a first-principies simulator,
which means that a specific malfuncti»n does not have to be
pre-programmed into the software in order for the simulator to
respond accordingly. The replica w.ll be predictive rather
than programmed, such that unanticipated or heretofore
unrecognized transients will be capable of being simulated.
The most important advancement was the develcpment of the
advanced core model, which implements the complexities of core
physics and thermohydraulics into 24 radial and 9 axial re=-

gions.20/ Most of the current generation of simulators have

20/ This model permits high iteration rate, yields a more
accurate depiction of diffusion effects, and provides greater

(Continued Next Fage)
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not used first principles models and the off-normal behaviors

have been compared with (or actually used data generated from)
the worst case assumptions used in the Final Safety Analysis
Report hypothetical accident analyses. Id. at 59-60; see also

Tr. 32,929-30 (Newton).

54. The adequacy and availability of a full replica
simulator as a condition to restart was litigated in the ini=-
tial management proceeding. LEP-81-32, supra, 14 N.R.C. at
468-70 (9% 252-257), 570 (% S51); see Tr. 32,121-22 (Chairman
Smith). Nevertheless, the adequacy of the program, prior to
and after installation of the replica simulator, was pursued in

the remanded hearing on training. See generally Tr. 31,875-77;

32,072-73; 32,078-81; 32,119-27; 32,768-70; 32,800-03; 32,927~
33; 32,940-43.

55. As with the BPTS, Licensee has provided consid-
erable technical input into the acceptance criteria for the
replica simulator. Tr. 32,926-28 (Newton). Beyond its

training capabilities, the simulator may be employed to

{Continued)

accuracy and precision in calculating local anomalies and asym=-
metric conditions. The primary advantages gained are in the
area of modeling of potential fuel failure from locally high
heat flux, and more accurate depiction of core flux patterns
and the thermohydraulics of accident conditions. Newton et
al., ff. Tr. 32,409, at 59-60.
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experiment on modified procedures befcre implementing them.

Tr. 32,931 (Newton). In particular, the simulator will be able
to conduct transient analysis in anticipation or at the time of

a transient. Tr. 32,931-32 (Newton).

56. Until the replica simulator goes on line, si-
mulator training at TMI-1l will depend on the BPTS and the PSI
(B&W) simulator. The Board, UCS, and the NRC Staff, according-
ly, inquired in some detail into the potential problem of nega-
tive transfer or habit regression. Tr. 32,124-27 (Judye Lin-
enberger); Tr. 31,875-77 (UCS); Tr. 32,072-74 (NRC Staff).
Negative transfer essentially is the transfer of incorrect
knowledge, based on use of a simulator, to the actual cperation
of the plant. See Tr. 32,125-27 {Christensen). According to
Dr. Christensen, the differences between the Lynchburg si-
mulator and TMI-1l are sufficiently noticeable and appreciated
to keep the problem to a minimum. Tr. 32,126-27 (Christensen).
Moreover, as Dr. Christensen points out, negative transfer is
unlikely because of Licensee's program to assure consistency
between the TMI-1l plant response and the Lynchburg simulator.
Id. Moreover, formal and inlcrma’ debriefings occur during PSI
(B&W) training to eliminate any limited neacative transfer prob-
lems trat may occur. Tr. 31,875-77 (Kelly). UCS' expert wit-
ness, Dr. Regan, stated that people tend to become preoccupied

with creating a simulator physically identical to an
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operational setting at the expense of budget and training
effectiveness. Tr. 32,770 (Regan). Dr. Regan believes that a
simulator, by virtue of its design as a teaching tool, is peda~
gogically preferable to operational equipment as a training de-
vice, and he maintains that a simulator need not have physical
fidelity if it elicits behavior comparable to what an operator
would experience in a real situation. Tr. 32,768-69, 32,806-03
(Regan). Exactly why a replica simulator is less effective as
a training device than a non-replica one is unclear from Dr.
Regan's testimony, see Tr. 32,770 (Regan), » t what is clear
from the record is that the value to be gai. from Licensee's
present and planned future uses of simulators far outweighs any

burdens of negative transfer.

< Impact of Cheating

a. Management Responsibility for Cheating

57. ALAB-772 (footnote 48) refers to the Licensing
Board's concern about whether the Vice President of Nuclear As-
surance, Dr. Long, understood his responsibility for the
cheating that occurred at TMI. At the time of the cheating,
Dr. Long was the Director of Training and Education. ALAB-772,
supra, 19 N.R.C. at 1233 n.48. Licensee's post-accident
upgrading of training should have included measures to prevent

cheating on examinations, such as formal proctoring and review
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of examinations for evidence of cheating. Dr. Long testified

that between the time of the TMI-2 accident and the discovery
of cheating, he overlooked the need to critically review the
processes in use to prevent cheating during the examination and
testing activities of the T&E Department. Long & Coe, ff. Tr.
32,202, at 2; see also LBP-82-56, supra, 16 N.R.C. at 296-97,
355-63, (91 2063-66, 2321-41).

58. The investigations and reviews of training which
followed the TMI-2 accident generated a large number of recom-
mendations. These recommendations focused on numerous ways in
which various review groups felt nuclear plant training pro-
grams, particularly for licensed operators, should be changed.
None of these recommendations addressed the need for control of
the examination process. Thus, Licensee's failure, for which
Dr. Long takes responsibility, must be evaluated in the context
of the attention that was being focused on responding to the
post-TMI-2 accident recommendations. Long & Coe, ff. Tr.

32,202, at 2.

59. A primary cause of cheating was the failure to
provide full-time proctoring for written examinations. Id. at
3. Dr. Long testified that he does not believe that this fail-
ure stemmed from any disrespect by the TMI instructors for the

examination process; rather, he feels there was a belief among
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the training personnel based on their experience in educational
and training programs and their knowledge of the operators,
that everyone recognized that one is expected to do one's own
work on an examination and that cheating not only is
unacceptable, but results in penalties if apprehended. Id. A

corollary of this belief was tlie perception at the time that

the primary reason to have a proctor present during an examina-

tion was to provide clarification for students for qQuestions
they might have during the examination, not to serve as a da-
terrent to cheating. Id. Dr. Long admits that in retrospect,
these beliefs, which he shared, were naive and should have been
challenged, particularly in light of the unprecedented require-
ment GPU Nuclear and the NRC imposed that all licensed opera-
tors would have to undergo an additional complete NRC license
examination to continue in their positions as licensed opera-
tors at TMI-1. COperations and Training management perscnnel
should have been monitoring closely the attitudes and concerns
of each individual license holder to ensure that management un-
derstood and addressed any fears, uncertainty, or gaps in the
operators' acceptance of the importance of the NRC exam and

their preparations for it. Id.

60. Given the personal pressures on individuals
which might lead to attempts to cheat, Dr. Long acknowledges,

management should have clearly articulated the guidelines for




taking examinations and should have been looking for any evi=-
dence (e.g., attempts to cheat, feelings of discouragement)
which would have indicated that individual license candidates
were experiencing difficulties. Also, Dr. Long states, the GPU
Nuclear training program should have been structured to rein-
force the view that tests are one's own work product. It was

not. For this, Dr. Long takes responsibility. Id. at 4.

61. The Board notes that Dr. Long is not the only
member of current management who accepts responsibility for the
cheating incident. Mr. Newton, who was Operator Training Man-
ager at the time the cheating incidents occurred, acknowledges
that he had not focused his attention on procedures to prevent
or detect cheating. His contributing responsibility for
failings of the training program which led to the cheating in-
cidents was revieved with him by Dr. Long, Dr. Knief, and
Mr. Hukill in a number of discussions over the past several
years. In the company's judgment, Mr. Newton fully appreciates
the ways in which the operator training program and personnel
bear some of the responsibility for the cheating that has oc-
curred. Id. at 33; see also LBP-82-56, supra, 16 N.R.C. at
358-59.

62. Finally, the Board shares Dr. Long's ocbservation

that the individuals who chose to cheat also have to accept the



responsibility and consequences of that choice. They could
have, and should have, requested additional help from their
Operations or Training supervisors or indicated in some manner
that they were not ready to take the exam in gquestion. Had
they done so, Dr. Long believes Operations or Training would
have been responsive and, for example, would have provided the
extra training needed to ﬁrepare for quizzes and examinations.

Long & Coe, ff. Tr. 32,202, at 4.

63. The Board concludes that Dr. Long was candid in
his testimony and that he accepts his responsibility for the
cheating that occurred. The Committee also observed and noted
management's keen sense of responsibility for the chesating that
occurred. Committee, ff. Tr. 31,749, at 6. These traits re-
flect well on both Dr. Long's character, and on his qualifica-
tions to serve as the senior manager in the company, below the
Office of the President, responsible for the training of the
TMI-1 licensed operators. In short, the concerns about
Dr. Long raised by the Licensing Board in its partial initial
decision and reflected in footnote 48 of ALAB-772 have been

satisfied.21/

21/ TMIA challenged the effectiveness of Dr. Long's response
to the TMI-2-generated recommendations. See, e.g., Tr.
32,219-52 (Bradford cross-examination of Dr. Long). As we pre-
viously observed, TMIA verged on default of its participation

(Continued Next Page)
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(Continued)

in the training issue. See {1 9, supra. Id. We noted that in
the particular instance of TMIA's cross-examination of Dr.
Long, TMIA had unabashedly pursued issues other than the one
issue ~-- management integrity -- which TMIA had agreed would be
its only area of "lead" interest. See, e.g., Tr. 32,234-36,
32,311-13 (Chairman Smith).

Irrespective of the probl:m of default, TMIA has failed to
establish a foundation for the conclusion it would have us
reach that management provided a mere paper response to serious
attitudinal problems among employees, evidencing a lack of in-
tegrity. See Tr. 32,246, 32,265 (Bradford). These problems
allegedly were reflected in TMIA Exhibits 3A-M, which were 13
attendance forms filled out by training instructors in the 1980
time-frame on which a space was provided to comment on a par-
ticular session of training. TMIA points us to comments some
of which reflect dissatisfaction of the trainees with specific
sessions of training. The comments are attributed to several
recognizable factors, all of which have been addressed by
Licensee. Five of the seven forms on heat transfer fluid flow
and thermodynamics, and two of the remaining forms were from
the same crew for the same week in October 1980. Tr. 32,950
(Newton). The Training Department was having some prcblems
with this crew, and with one of the individuals in particular.
Tr. 32,951 (Newton). The Training Department also was having
problems with that particular instructor. Id. Over half of
the forms relate to heat transfer, thermodynamics, and fluid
flow == new subject areas required after the TMI-2 accident.
The operators were having difficulties understanding how these
subjects related to their jobs in the control room. Tr. 32,952
(Newton). In addition, three contractors were responsible for
all but one of the evaluations, and Training has had difficulty
in the past integrating contracted instructors into the pro-
gram, especially for licensed operators. Tr. 32,954 (Newton).
Finally, all but three of the forms reflect sessions that in-
cluded both TMI-1 and TMI-2 licensed and auxiliary operators
("A0's"). Tr. 32,956 (Newton). Mr. Newton suggests that a
certain percentage of the negative commentaries may be by the
AO's, who did not see any significant application of heat
transfer and reactor theory to their job. Id. (The Training
Department has since responded to this problem by creating a
separate requalification program for the AO's, focusing more on
plant specifics. 1d.)

During the hearing, Mr. Leonard addressed whather the TMIA

(Continied Next Page)
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b. Management Response to Cheating

64. The two principal areas on which Licensee has
focused in its overall response to cheating have been
management-personnel communication and exam security. In gen-
eral, the Board agrees with the OARP Review Committee that
Licensee presently has in place working and demonstrably effec-
tive communication practices between management and the persons
involved in the licensed operator training program, including

both the training staff and operators. See Committee, ff., Tr.

(Continued)

exhibits reflected a generic attitudinal problem with the
shifts. He reviewed one hundred thirty other training atten-
dance forms Zrom August to December 1980. Tr. 32,957
(Leonard). Mr. Leonard found that only five other forms in-
cluded a comment on poor operator attitudes, and they were not
periodic but pertained to a certain topic (heat transfer). Tr.
32,958 (Leonard). TMIA Exhibits 3A-M therefore reflect iso-
lated instances in an isolated time period; they do not support
the existence of a generic problem with operator attitude to-
wards training. Id.

Finally, Dr. Long explained that while he had not seen the
particular documents shown to him by TMIA, he did know, and it
was important for him to know, that the instructors and man=-
agement under him were aware of the problem with the heat
transfer classes, in particular, and were taking steps to cor-
rect the problem. Tr. 32,269 (Long). TMIA thus is attacking
Dr. Long for failing to review documents describing a problem
of which he already was aware. TMIA alsoc is attempting to take
advantage of a period of corporate self-analysis and self-
criticism to argue that the paper generated was no more than
paper. Tr. 32,312 (Chairman Smith.) TMIA's argument, however,
ccllapses on itself: the very fact that paper was generated
establishes that Licensee had an effective procedure in place
to identify problems. See Tr. 32,271 (Chairman Smith).
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31,749, at 22-24, 29; see alsc id., Special Report at 75-81.
The Board alsc concurs with the conclusion of the OARP Review
Committee that GPU Nuclear has taken a necessary precaution to
prevent future cheating incidents by instituting an elaborate
exam security system. See Committee, ff. Tr. 31,749, at 6; see
also id., Special Report, at 25-27, 55-57. The OARP Review
Committee, for one, has "never seen such stringent examination

procedures." Committee, supra, at 6.

fothn? A hagl

i Communications

65. The initial Licensee management response to the
cheating on the NRC exams was focused on the "mechanics" of the
T&E Department examination and testing processes. Long & Coe,
ff. Tr. 32,202, at 5. Immediately after the announcement of
the cheating incident and during the several months of subse-
quent investigations, Dr. Long was directly involved with the
T&E Department managers and supervisors in analyzing and
developing appropriate responses to these events. Id. On sev-
eral occasions Dr. Long met personally with the entire staffs
of the Training Departments at both TMI and Oyster Creek.

These meetings were basically question-and-answer discussion
sessions to clarify issues and gain acceptance for and commit=-
ment to enfor~zement »f the stringent examination control proce-

dures Licensee was implementing. Id. Initially, some



instructors and trainees felt that the contents of the examina-
tion procedures were an over-reaction to the cheating incidents
and that T&E was now unfairly assuming that everyone was a
potential cheater. Through the open discussion of such con=-
cerns, management was able to persuade both instructors and
trainees that the company had a special obligation to adopt
practices which would prevent any recurrence or unjust accusa-

tions of cheating. Id.

66. Contemporaneous with the issuance of the Special
Master's Report and the Licensing Board's 1982 decision,
Licensee followed up on its initial response with additional
activities, including the use of cutside reviewers, to further
respond to the "lessons learned"” from '"he whole sequence of
events brought out by the cheating hearings. The Office of the
President was actively involved in these activities and met
quarterly with the Director of T&E and the T&E Managers to en-
sure active follow-up of identified problem areas. Through
analysis and discussion, management, including Dr. Long, the
Office of the President, and the Training and Operations de-

partments identified a number of root cause concerns which had

to be addressed. See Tr. 32,206 (Long). These included the

need to restore and maintain credibility in the training pro-
grams. The integrity of the entire training process was re-

viewed and more formal procedures developed for test




preparation, instructor evaluation, program planning and
training interfaces with all the training "user groups."
Although Dr. Long recognized from the beginning of his assign-~
ment as Director of TAE that instructors can and do influence
employee attitudes, additional steps were taken to stress this
impact to instructors and, particularly. to identify clearly
the value of the training process to all employees. Long &

Coe, ££. Tr. 32,202, akt 6.

67. A significant step in restoring and maintaining
credibility in the management of training and operations has
been the activity of the Vice President of TMI-1l, Mr. Henry
Hukill. At a minimum, each licensed operator is interviewed
annually by Mr. Hukill, who specifically interviews all
licensed operator candidates prior to certifying them for their
initial licensing or relicensing. The following subjects are
discussed and instructions and guidance given to the operators
during these interviews: importance of their duties to the
safety and health of the public and their fellow employees;
requirement for procedural compliance; importance of the NRC
examination process in licensing operators; duties and respon-
sibilities of Licensee and its employees as a regulated indus-
try; the need for honesty and integrity in all aspects of plant
operation and maintenanc: . including training and the examina-

tions associated therewith; the cheating that occurred in 1981,

«58s



including possible causes therefor and the corrective measures

taken; the requirement to address openly all nuclear safety-
related questions or problems with management, and if they are
not satisfied with the answers thereto from management, their
personal responsibility to bring them to the attention of the
NRC; current events, schedules, problems and incidents; and the
difference between honest mistakes and intentional/willful vio=-
lation of procedures and rules. Included is a discussion of
the bases for procedures, rules, and regulations. Each opera-
tor is given the opportunity during the interview to ask ques-
tions or raise issues and/or problems with the Vice President.
Mr. Hukill attempts to resolve, through his Staff and Training,

any issues or questions raised by the operators. Id. at 6-8.

68. Another step in restoring and maintaining credi-
bility in the training programs and management commitment to
quality training has been the active program of both
unannounced and announced visits to observe classroom delivery
of training. TMI operator training is "audited" by both
Training and Operations management and the Vice Presidents of
Nuclear Assurance and TMI-1l. These audits/visits provide man=-
agement visibility and first-hand observation and evaluation of
training. The results and conclusions of audits are, for the
most part, fed back to Training except for those audits of spe-

cial interest where managers feel that they have seen what they




came for, are satisfied with the results and believe there is
no further need for communication. Thus, GPU Nuclear man-
agement makes frequent visits to the TMI Training Center and
the visits are visible to the students in the classes. The
fact that management is there and that students, including op-
erators, can have first-hand discussions with management about
their training provides the students with concrete evidence of
management's ongoing concern that the training activities are
carried out effectively. Id. at 8; see also Committee, f£f. Tr.

31,749, Special Report at 45.

69. Another method of keeping management informed
regarding the implementation and effectiveness of the training
programs is the submittal by the T&E Department of bi-weekly
"significant events" reports which highlight to the Division
Director and Office of the President such things as training
attendance, program initiations and completiors, licensing and
requalification exam performance, and simulator training activ-

ities. Long & Coe, supra, at 9.

70. In August of 1982 Licensee initiated, during
each week of requalification training, a one-hour "Management
Interface"” meeting for operations, maintenance, and technician
personnel attending training. This meeting is designed to in-

form employees of programs and policies being implcmented that

o



affect their daily work patterns, and to assure them that man-

agement is aware and appreciates the end result of changing
policies on the worker. One of the foilowing three people at-
tends each of these meetings: the Vice President TMI-1l; the
Operations and Maintenance Director; or the Plant Engineering
Director. A second manager, typically from a support organiza-
tion (e.g., Training, A, Rad Con, etc.), also attends. These
ranagye s address the status of situations in thair respective
areas and respond to guestions f£rom the trainees in give-and-
take discussiors. Id. at 9; see also Ti. 33,079-80 (Newton).
Mr. Hukill also sits d¢wn with the operators when a significant
event occurs. Mr. Hukill explains the reasoning and the conse-
quences of the Licensee's actions, and allows the operators to

comment. Tr. 32,938-39 (Ross).

71. TIMIA challenged the efficacy of the Management
Interface meetings, based on a document suggesting one incident
where Mr. Hukill may have failed to respond encouragingly to a
maintenance worker who stood up in a Management Interface reet-
ing and made a serious safety allegation. See TMIA Tr. Exh.

1.22/ Mr. Hukill did not testify nor was Licensee given any

22/ TMIA Tr. Ex. 1, which was not admitted into evidence, Tr.
31,995-96 (Chairman Smith), appears to be a package of material
related to an incident in which a TMI-1l maintenance worker,
during 2 Management Interface meeting, alleged that he was
being required to perform maintenance work for which express
procedures were not provided. The exhibit includes memoranda
about management's handling of the man's allegations.
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advance notice of this subissue by TMIA; therefore, Mr.

Hukill's perceptions and experiences about this incident are
not known. Although it is unclear to the Board whether man-
agement was inappropriately intimidating and thereby
discouraging of the free flow of information, it is very clear
that Licensee must maintain a difficult balance of encouraging
employees to use the "chain of command" to communicate to their
management while providing for management access outside of
this chain. As Dr. Kimel suggested, the very fact that TMIA
Tr. Exh. 1 exists evidences the wavailability of another forum
between management and employees for information flow. Tr.
31,992-93 (Kimel). The Board believes the Management Interface
meetinqé are important, we recognize that they were established
at Mr. Hukill's initiative, Tr. 33,079-80 (Newton), and we urge
Licensee to continue to utilize them to improve existing work

practices, training programs and morale.

72. Beginning in the Spring of 1983, Dr. Long initi-
ated NAD Employee Meetings for the purposes of (1) encouraging
and fostering better understanding of NAD employees regarding
activities of the various Division Departments, and (2) encour=-
aging and improving NAD rel.tionships with other Licensee divi-
sions. The meetings have been well-received by employees and
have been continued at approximately six-month intervals. A

memor: ndum announces each group of meetings and an agenca

59«



prepared for the meetings at each location identifies the
speakers.23/ In the first three rounds of meetings, there were
five speakers, one from each NAD Department and a division Di=-
rector from another division. Employees also had an opportuni=-
ty to interact with Dr. Long through gquestions and answers and

discussion. Long & Coe, ff. Tr. 32,202, at 9-10.

73. Yet another activity to keep management informed
and in touch with Operations personnel is the attendance by se-
nior managers from Nuclear Assurance, Operations, and Training
at the simulator training sessions at Lynchburg to evaluate
training being conducted by PSI (B&W). This allows management
to evaluate the gquality cf PSI's training at the simulator as
well as to evaluate licensed cperators' and licensed operator
candidates' performance on the simulator. Id. at 10. The
first week of a requalification training cycle at the PSI (B&W)
simulator is attended by instructors and management representa-
tives in order to identify and correct any problems with the
training before the operating shifts begin their training. Tr.
32,349~51 (Long); Newton et al., ff. Tr. 32,409, at 21; see

also Tr. 32,481 (Leonard).

23/ For example, in the Fall 1984 round of meetings, NAD man-

agement gave employees training in brainstorming technigues and
had them develop lists of brainstorming ideas for improvina the
effectiveness of the NAD work activities. Employee committees

are now evaluating these brainstorming idesas to recommend those
which should be further develcped and implemented. Leng & Coe,
2E. Tx. 32,202, st 10.




74. Several activities which began in 1980 have been

refined and formalized and continue to significantly aid commu-
nications between the Training and Operations Departments. To
ensure that the training content is relevant to the needs of
the operaters, Operations management approves training pro-
grams, schedules, and program content =-- including learning ob-
jectives -~ prior to the conduct of requalification training.
Operations (along wi:h Technical Functions and Training) also
reviews the behavioral learning objectives contained in the
Operations Plant Manual ("OPM") discussed infra, at 1Y 113,

176, which are used as a basis for developing classroom objec=-
tives. Newton et al., ff. Tr. 32,409, at 36. Management has
learned that the more mutual invclvement occurs in operator
training, the more focused that training becomes. Operators
then are more receptive to their training. /. lso, at the end of
each requalification training week, the shift foreman or super-
visor from the crew that is just completing training meets with
the Supervisor, Licensed Operator Training, the Supervisor,
Non=-licensed Operator Training, the Operator Training Manager,
and either the shift foreman or the supervisor from the crew
entering training the next week. These individuals review the
week of training and determine what needs to be improved or em-

phasized for the following week. These meetings have helped

training focus on more specific needs of different crews




regarding the same subject areas. Management personnel respon-
sible for training also have found that they sometimes develop
a common thread over six weeks useful to them in working to im=-
prove the training the next time it is scheduled. Long & Coe,
£f£. Tr. 32,202, at 11; see Tr. 32,350-51 (Long). The Operator
Training Review Team, discussed at 1 198, infra, provides an
additional line of communications between the Training and

Operations Departments.

75. The Board finds that all of the activities cited
above reflect an ongoing GPU Nuclear management commitment to
find ways to stay abreast of the real and perceived concerns of
its employees. We are satisfied that management has taken se-
riously the "lessons learned" from the cheating hearings and
will continue to seek ways to maintain the credibility and in-
tegrity of the training process and the effectiveness of its

contribution to overall TMI-1l plant operations activities.

ii. Exam Security

76. Another principal part of Licensee's response to
cheating has been its effort to insure that individuals would
never again be in a position to be tempted to cheat. The GPU
Nuclear Control of Examinations procedure is a detailed process
that clearly communicates to all parties Licensee's commitment

to the security of exeninations and the responsibility of




everyone involved in insuring the proper conduct of such exams.

Long & Coe, ff. Tr. 32,202, at 19.

77. Examinations are classified in four basic secu-
rity categories: Category 1 - written examinations where grades
serve as a basis for certifying satisfactory completion of
training; Category 2 - written examinations used as rapid feed-
back to assist the examiner in assessing the effectiveness of
training; Category 3 - oral examinations conducted by an indi-
vidual examiner or a board; Category 4 - practical factors ex-
aminations where evaluation of skill levels is based on perfor-
mance of actual or simulated tasks. Id. This division into
categories allows for different levels of security and adminis-
trative controls. Security of Category 1 examinations applies
from the time the questions are assembled until final adminis-
tration and grading. Security also applies to gquestion and an-
swer banks in this category. Category 1 examinations are re-
used without written approval by the Manager of Training.
Access to Category 1 examination materials is restricted on a
need-to-know basis and the policy also includes provisions for
locked storage, assuring security passwords for data processing
systems, limited access to exam materials, numerical accounting
of exam copies, and an established question bank. In addition,
there must be a 40% content difference for Category 1 consecu=-

tive weeks' training (cyclic) exams. Non-cyclic training



requires multiple exam versions differing at least 50% in con-
tent. The procedure also identifies the methods of trans-
porting examinations between sites and the shredding of surplus
examination material. The security for Category 2 exams
applies from initial assembly through final grading. These
exams may be reissued to subsequent classes. Category 3 and 4
examinations are less restrictive in their security. Id. at
19-20. Administration requirements and specific instructions
for proctoring are clearly identified by category as well.24/
Detailed instructions for proctoring responsibilities are

given.25/ 1Id.

78. Detailed instructions are given to the studsnts

regarding their conduct in the exam. Students must alsoc sign a

24/ Each Category 1 examination has a coversheet that
identifies the following information: examination title and
location where administered; whether the examination is open-
book or closed-book; authorized reference material; any special
instructions; title of each section of examination; point value
of each section; total point value of 2xamination; time limits
for completing exam; minimum acceptable passing grade. Id. at
20-21; see, e.g., UCS Tr. Exhs. 21~-27.

25/ The proctor must insure that student work surfaces are
clear of unauthorized materials; seating assures maximum
workspace for each individual by separating students as much as
possible; no unauthorized information is available, e.g., from
blackboards or wall charts; authorized reference materials are
free of any unauthorized markings; a seating chart is made for
selected examinations; examination cover sheets are reviewed
with the students. At least one proctor must be present at all
times and student movement is minimized. Long & Coe, f£f. Tr.
32,202, at 21.




statement that indicates their understanding of the examination
instructions, including an ocath that the work on the examina-
tion is their own. Specific instructions are provided to those
grading the exams and Category 1 examinations are graded in
accordance with approved answer keys. A plus or minus two per-
centage points variation from the passing score is reviewed by
supervision and the Operator Training Manager. Examinations
are also graded in a manner that provides specific attention to
detecting suspicious parallelisms among various examinations.
All instances of suspicious parallelism are investigated thor-
oughly within one week by persons designated by the Manager of
Plant Training, who receives a written report of the investiga-
tion. The Manager of Plant Training then reviews the matter
with the Director of Training and Education. Id. at 21-22; see

Newton et al., ff. Tr. 32,409, at 42-44.

79. After exams have been graded, an additional mea-
sure is taken to ensure that the examination has not been com=-
promised. Comprehensive examinations, as described previously,
are reviewed by either the Supervisor, Licensed Operator
Training, or the Operator Training Manac¢er, or his written de-
signee. This collurion review consists of the reviewer se-
lecting one-half of the guestions from one-half of the students
and reviewing a matrix listing the students who toock the exam
and the graded value of their answers foi su-nicious

parallelisms. Id. at 44.
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80. Since the control of examination procedure has

been implemented there have been no known incidents of cheating

or the need to pursue further initial investigations for suspi-
cious parallelism in licensed operator training at TMI. The

entire control of examinations procedure is an area of major

emphasis in the GPU Nuclear instructor qualification and devel-
opment programs. Long & Coe,’ff. Tr. 32,202, at 22. We con-
clude that GPU Nuclear is deeply committed to the control of

examination process.

iii. Affected Individuals

81. The Appeal Board has raised questions in ALAB-
772 regarding management's judgment in its assignments and_pro-
motions of E. R. Frederick and C. E. Husted. ALAB-772, supra,
19 N.R.C. at 1224, 1235 n. 56. Although both individuals have
been reassigned and are no longer involved with either licensed
or non-licensed operator training, the treatment of these indi=-
vidual employees is relevant to the question of whether man-
agement thought through and responded appropriately to the im-

plications of cheating.

82. Mr. Frederick. Mr. Frederick began his employ-

ment with Met Ed/GPU Nuclear in November 1973. At that time,
he had approximately five years of experience in the Navy Nu-

clear Power Program. Since joining Licensee, he has gained
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nearly five years of experience as an auxiliary operator and

licensed reactor operator on TMI-2, and approximately five
years of experience in the TMI Training Department as an in-
structor and supervisor. His Navy experience included training
as an electrician and nuclear power plant operator. He re-
ceived an NRC RO license on TMI-2 in October, 1977, and an SRO
license on TMI-2 in January, 1982. Because Mr. Frederick was
one of two licensed reactor operators on shift at the time of
the initiation of the TMI-2 accident, over the past five years
he also has been involved in numerous inquiries, studies, legal
proceedings, and investigations relating to the TMI-2 accident.

Long & Coe, ff. Tr. 32,202, at 12-13.

853. In July of 1979, Mr. Frederick began his assign=-
ment as an operator training instructor in the TMI Training Da-
partment. From the beginning of this assignment, Mr. Frederick
was conscientious in his preparation, and enthusiastic and
effective in his classroom presentacion. Id. at 13. In
February, 1982, Mr. Frederick was promoted to Supervisor Non=-
Licensed Operator Training when the incumbent in that position
left the company. His promction was based on a demonstrated
ability as an instructor and effective interactions with other
instructors and his T&E Department supervisors and managers.

He also had capably served as an interim supervisor of licensed

cperator training in the period prior to Mr. Newton's
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employment. In addition Mr. Frederick had shown a particular
sense of responsibility in assisting trainees in recognizing
and learning how to respond to events identified in the lessons
learned from the TMI-2 accident. As Director of T&E at that
time, Dr. Long concurred with and approved the Training Depart-
ment recommendation. This concurrence was based on a review of
Mr. Frederick's performance and on personal observations of his
behavior and capabilities in Training Department activities,
e.g., in the instructor development training program. Id. at

13.

84. Mr. Frederick's performance as Supervisor Non-
Licensed Operator Training was excellent and he was considered
a primary candidate for Supervisor, Licensed Operator Training
TMI-1 when that position became available in March, 1983. See
UCS Tr. Exhs. 2-5. He had maintained his TMI-2 SRO license and
was enthusiastic about working towards acquiring an NRC SRO In-
structor Certification on TMI-1l. After reviewing
Mr. Frederick's promotion, the TMI-1 Operations Department ex-
pressed some lingering concern about ensuring that what some
perceived as an old "know-it-all" attitude problem had been
corrected. However, they agreed that he had performed well in
his recent assignments and that similar performance could be
expected in the new position. Long & Coe, ff. Tr. 32,202, at

14.
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85. As indicated by his performance reviews,
Mr. Frederick was effective as the Supervisor, Licensed Opera-
tor Training and on occasion in early 1984 as Acting Operator
Training Manager in Mr. Leonard's absence. Thus, in all of his
assignments in the TMI Trainin, Department he demonstrated his
ability both to teach and to supervise the activities of other

instructors. Id.

86. In March of 1984, while serving as the Supervi-
sor, Licensed Operator Training, Mr. Frederick took the NRC
TMI-1 SRO Certification examination. 1In early April 1984, the
res.lts were received from NRC that he had failed the exam.
After careful review by the T&E Department management and a
personal interview by Dr. Long with Mr. Frederick, Dr. Long was
satisfied that his failure related primarily to a lack of suf~
ficient time in the plant to be intimately familiar with TMI-1
Administrative Procedures, a section of the exam with which
most March 1984 candidates had also experienced difficulty.

Dr. Long confirmed that, in his judgment, Mr. Frederick did not
have any attitude problem, such as over-assuredness or lack of
recognition of the importance of the exam process. Id. at

14-15.

£€7. In June 1984, Dr. Long concurred with the recom-

mendation of the TMI Training Department to assign an Acting




Supervisor of Licensed Operator Training to free up

Mr. Frederick full-time to prepare for his reexamination by the
NRC. While Mr. Frederick was in this temporary assignment of
full-time study, the NRC issued NUREG-0680 Supp. 5 (July 1984),
which reflected NRC Staff concerns about Mr. Frederick and an
intention to withhold Mr. Frederick's TMI-1 SRO Certification
so that ". . . the licensee can assign Frederick no duties as-
sociated with TMI-1 licensed operator training until these
issues are resolved." Faced with uncertainty regarding

Mr. Frederick's readiness to sit for the reexam, and given the
NRC's position, the decision was made to withdraw his applica-
tion for the TMI-1 SRO Instructor Certification and to reassign
Mr. Frederick until these questions and concerns are resolved.

1d. at 15.

88. UCS argues that Mr. Frederick's training perfor-
mance, particularly his failure on the TMI-1 SRO exam, indi-
cates a management failure to assign a gqualified individual to
the job of Supervisor, Licensed Operator Training. UCS also
indicts the efficacy of the program while it was under Mr.
Frederick's supervision. The chronology of UCS' case against
Mr. Frederick may be summarized as follows. Mr. Frederick
failed his NRC SRO exams in March 1984. Tr. 32,635-36 (Ross);
UCS Tr. Exh. 1. After preparation for reexamination, Mr. Ross

gave Mr. Frederick a marginal pass on his mock NRC SRO oral
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exam in July 1984. This marginal pass was not in line with Mr.

Ross' usual clear pass or fail for operators. Tr. 32,633-35
(Ross); UCS Tr. Exh. 1. Mr. Hukill then took the unusual ac-
ticn of reversing the recommendation of Mr. Ross that Mr.
Frederick be certified as having met the regquirements of an SRO
instructor certification. From this, UCS infers that Mr.
Frederick suffers from serious inadequacies in knowledge and
ability. See Tr. 32,623-24 (Ross); UCS Tr. Exh. 1. UCS then
suggests, again by inference, that, despite Mr. Frederick's
inadequacies, he continued in the Training Department and re-
ceived promotions because of his personality -- "a lawyer's fa-
vorite" -- not his ability. Tr. 32,415-22 (Newton); UCS Tr.

Exhs. 2-5.26/

89. By focusing on the negatives in Mr. Frederick's
training history, UCS essentially ignores the overwhelming pos-
itive performance outlined above. Obviously, Mr. Frederick was
not fully prepared for his TMI-1 SRO exam, as he failed it.
However, Mr. Frederick has a current SRO license on TMI-2,

having met the requirements to obtain and maintain that

26/ UCS may base its critique of Licensee's performance evalu-
ations of Mr. Frederick on a passage in the rebuttal testimony
of Dr. Regan which reflects Dr. Regan's view that ratings or
personal evaluations of an individual by a superior or peer are
probably the least reliable way to obtain the individual's ac-
tual performance level. Regan, ff. Tr. 33,532, at 12. See

19 192-194, infra.
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license. Long & Coe, ff. Tr. 32,202,-at 14. It is not reason-
able to conclude that Mr. Frederick fundamentally lacked the
requisite technical know-how for the job of Supervisor Licensed
Operator Training, based on an initial SRO exam failure. More-
over, we agree with Messrs. Hukill and Ross that an instructor
should be more knowledgeable in the specific area(s) he is
teaching, but not in all subjects. See Tr. 32,947-49 (Ross);
UCS Tr. Exh. 1. Indeed, as Mr. Ross observed, it would be im-
possible for an individual assigned full-time to the Training
Department to have a superior knowledge level in all areas re-
quired for an SRO license. Tr. 32,949 (Ross). One area with
which people in the plant would tend to be more familiar than
people in the training facility would be administrative proce-
dures as they pertain to operations -- the one section

Mr. Frederick failed on his March 1984 NRC SRO written exam.
Tr. 32,949 (Ross). Finally, contrary to the inferénce of UCS
that Mr. Frederick rose on personality, not performance, Mr.
Newton has testified that Mr. Frederick is "extremely conscien=-
tious" and "technically superb," characterizations which the
testimony presented above and UCS' own exhibits confirm. See,

e.g., Tr. 33,060, 32,420 (Newton); UCS Tr. Exh. S.

80. In summary, the Board believes that the handling
of Mr. Frederick during the time since the TMI-2 accident has

demonstrated GPU Nuclear's commitment to evaluate its



employee's performance fairly and to advance employees appro-
priately based on their performance. We are satisfied that de-
cisions regarding Mr. Frederick's advancement were carefully
reviewed and, in each case, his subsequent performance verified
that he could satisfactorily perform the assigned responsibil-

ities.

31. Mr. Husted. Mr. Husted began his employment
with Licernsee in February, 1974. He has approximately five and
one-half years of experience in the Navy Nuclear. He has about
three years of experience as an auxiliary and licensed reactor
operator on TMI-1 and about five years experience in the TMI
Training organization. His Navy experience included trzininfy
as a machinist mate and a nuclear plant watchstander. He re-
ceived his NRC RO license on TMI-1l in June, 1978, and his SRO
license on TMI-1 in July, 1980. In July, 1978 Mr. Husted
joined Training as a TMI-1 licensed operator instructor. His
performance as an instructor was consistent and improved with
experience and additional instructor and supervisory training.

Long & Coe, ff. Tr. 32,202, at 16.

92. During the 1981 investigaticn and remanced hear=-
ings on cheating, Mr. Husted displayed a serious attitude prob-
lem which led to the Licensing Board expressing "doubts

about his competence to instill a sense of seriousness about

R




the important need for integrity, discipline and public confi-
dence in the TMI Training program." LBP-82-56, supra, 16
N.R.C. at 320 (¥ 2168). The Board recommended ". . . that the
qualifications and delivery performance of Mr. Husted receive
pirticular attention during the forthcoming review of the TMI

Training program." Id.

83. Prior to the Licensing Board's decision, in June
1982, Dr. Long met with then Manager Plant Training-TMI, Dr.
Knief, and the Operator Training Manager, Mr. Newton, to
develop a plan of action for an ongoing assessment of Mr.
Husted's attitude and performance as a licensed operator in-
structor. This plan included an interview of Mr. Husted by Dr.
Long and Mr. Hukill, after which they were satisfied that Mr.
Husted understood the seriousness with which the Company viewed
his behavior in his interactions with the NRC I&E investiga=-
tions, the intervenors during his deposition, and the Special
Master and others during his appearance in the reopened hear-
ings. As a result of these incidents, which Dr. Long and Mr.
Hukill informed him were inappropriate, Mr. Husted vas advised
that his job performance and attitude would be closely moni=-

tored for an extended period. Id. at 17.

94. The monitoring program and special counseling

with TMI Training Section management had actually begun prior

T




to the June meeting and continued on a regular documented basis
through December, 1983. Ir addition to observations and evalu-
ations by Training personnel, the TMI-1l Operations Department
performed special observ:tions and submitted written reports to
Mr. Hukill on Mr. Husted's performance and attitudes. All of
these reports indicated that Mr. Husted was performing very
satisfactorily and that there was no evidence of undesirable
attitudes or lack of respect for the training and licensing

processes. Id.

95. In March, 1983, when the supervisory position
for non-licensed operator training became open, Mr. Husted was
considered as a candidate. Based on the thorough and extensive
recent observations of his performance and attitudes, the TMI
Training Department recommended and the Director of Training &
Education, Dr. Coe, and Dr. Long concurred in his appointment
as Supervisor, Non-Licensed Operator Training. In June 1983,
the Commonwealth filed exceptions to the Licensing Board's de-
cision. These exceptions challenged the appropriateness of Mr.
Husted's retaining a license or instructing licensed operators.
Licensee made a commitment to the Commonwealth to remove Mr.
Husted's SRO license and not to use him as a TMI-1 licensed op~
erator or instructor of licensed operators. Id. at 18.

Mr. Husted performed effectively as Supervisor, Non-Licensed

Operator Training until June 1984 when ALAB-772 directed that




he be removed from this position. He was then assigned to the
Nuclear Safety Assessment Department to work on the TMI-1
probabilistic risk assessment project, where his excellent
knowledge of TMI-1 plant systems could be used advantageously.
I1d.

96. It is impossible for the Board to deteimine
whether Mr. Husted's career was given appropriate consideration
in the complex controversy over his role at TMI-1. We ex-
pressed our concern about this gquestion during the hearings.
Tr. 32,320-23 (Chairman Smith).27/ However, the Board recog-
nizes that this matter involved all sorts of judgments by GPU
Nuclear management and others which were not and need not have
been aired in this remanded proceeding. See Tr. 33,096-97
(Chairman Smith). Suffice it to say that decisions regarding
Mr. Husted's assignments and promotion were carefully reviewed
by GPU Nuclear management. Mr. Husted's subsequent performance

was verified so as to ensure that he had corrected the problem

27/ Several times during the hearing the Board also expressed
concern about the licensing process leading to results whiczh
were unfair to individuals involved. We cited Mr. Husted as a
possible victim of past process and Mr. Frederick as a possible
victim of present process. Tr. 32,016-18, 32,212-13, 32,320-
23, 32,681-83, 33,095-97 (Chairman Smith). Notwithstanding our
philosophical frustration over this question, we find that as
with Mr. Frederick, Licensee's handling of Mr. Husted since the
cheating hearings demonstrates a corporate commitment to
address employee performance/attitude problems and to resolve
them if possible. See Tr. 32,320-21 (Long).
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the Licensing Board had identified to him and that he could

handle effectively the responsibilities assigned to him. Long
& Coe, ff. Tr. 32,202, at 18. In short, management's response
to Mr. Husted's conduct was appropriately thorough and circum=-

spect.

4. The Licensed Operator Training Program

a. Methodology

97. The operator accelerated retraining program
("OARP"), developed in the aftermath of the TMI-2 accident, was
designed and conducted in a manner then typical of the nuclear
industry and academia -- it was a traditional, knowledge~based
program that emphasized subject-matter topics and prior knowl-
edge of the instructors. As a traditional program, it was di-
verse and thorough. However, it was not correlated with spe-

cific job performance requirements. Knief & Leonard, ff. Tr.

33,364, at 4; see generally LBP-81-32, supra, 14 N.R.C. at 451
(99 196-207).

98. In mid-1980, the Training and Education Depart~
ment of GPU Nuclear was formed, with Dr. Long as Director and
Dr. Knief as Manager of Plant Training at TMI. Dr. Long and
Dr. Knief were familiar with concepts of validation and took

immediate steps tc shift the focus of operator training to a
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performance basis. Program validity was sought in terms of

both subject-matter content and job performance. Information
in both areas developed in-house was compared to that available
from external sources such as INPO and the NRC. Systematic
training development using feedback from a variety of cognizant
personnel increased content and performance validity. Knief &
Leonard, ff. Tr. 33,364, at 4. Detailed consideration of
Licensee's performance-based methodology is important and nec-
essary, in view of the position taken by Dr. James Regan, UCS'
expert witness. Dr. Regan in effect challenges Licensee for
not making a serious and explicit attempt to relate training
content to job characteristics and training performance to job

performance. See Tr. 32,765-66 (Regan).

99. Although Dr. Regan (mistakenly) directs his
criticism of lack of validation to the OARP Review Committee's
work, see 11 278-285, infra, the real question is whether
Licensee has sound basis for considering its programs to be
valid. We believe it does, as evidenced by our discussion of
Licensee's performance-based training approach. We also agree
with Licensee's witnesses that Dr. Regan's incorrect perception
is based cn his lack of awareness of the considerabl: efforts
by GPU Nuclear over the past four and one-half years to estab-
lish the validity of the TMI-1 licensed operator training pro=-
gram. Knief & Leonard, ff. Tr. 33,364, at 1. Dr. Regan



himself has stated that UCS assured him that his participation
in the case did not hinge on his having any knowledge of spe-
cifics about the TMI training program. Tr. 32,738 (Regan); see
e.g., Tr. 32,732-51, 80-81 (Regan). Dr. Regan has further
stated that he was not offering any testimony about the sub-

stantive quality of the program.28/ 1d.

100. Instructor training, which started in 1980,
placed special emphasis on the development and use of behav~
ioral learning objectives. In addition, instructors were in-
troduced to the principles of training needs analysis, job and
task analysis, and testing and evaluation -~ topics which were
later formalized as key elements in CPU Nuclear's and INPO's

training system development ("TSD") models and the NRC's

28/ Dr. Regan did not know enough about the specific tasks as-
sociated with the job of control room operator to apply his
personnel performance system to TMI. Knief & Leonard, ff. Tr.
33,364, at 2, citing Regen deposition (November 13, 1984) at
157, 159, 168. Dr. Knief and Mr. Leonard noted that Dr.
Regan's familiarity with the training program apparently is
limited to facts gleaned during a seven and rne~half day effort
to review related documents and prepare his 22 pages of testi-
mony. Knief & Leonard, ff. Tr. 33,364, at 2, citing Regan,
supra, at 1. He therefore did not answer the guestion, "Is the
instruction adequate to prepare the operators to operate the
plant safely?" 1d., citing Regan deposition at 168, referring
to ALAB-772. Instead, Dr. Regan's testimony describes the sys-
tem he would use to validate the program. Id. Apparently
aware of its expert witness' limited exposure toc the training
program, counsel for UCS stated that they would have liked to
have provided Dr. Regan with more information on a number of
subjects. Tr. 32,834 (Jordan).



systematic approach to training ("SAT"). These models were
developed at approximately the same time. Tr. 32,898-99
(Leonard, Newton). Subsequent revisions to the replacement and
requalification operator training programs incorporated these

principles. Knief & Leonard, ff. Tr. 33,364, at 4-5.

101. Moreover, Licensee implemented the TSD model as
a method to develop a performance-based training program. Id.

at 5; see generally Newton et al., ff. Tr. 32,409, at 29-31;

Tr. 32,898-504 (Newton, Leonard). The model includes five
basic elements -~ analysis, design, development, imple-
mentation, and evaluation. In summary, the TSD model recom=-
mends that a new training activity be constructed using the
following steps: (1) Fronte-end analyses first identify the na-
ture and extent of the training needs and then identify the el-
ements of the job and tasks of which the job is composed. (2)
The design phase focuses on developing behavioral learning ob-
jectives and job performance measures which corresprond to the
tasks reqguired to perform the job. (3) The develo>ment compo-
nent is primarily inveolved with developing curricu'.a, training
strategies, and lesson plans and other materials. (4) Imple-
mentation includes the actual scheduling and delivery of the
training to the subject audience. (5) Although evaluation is
listed as the final step of the TSD process, and indeed in its

summative form can be a final wrap-up exercise, formative
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(in-line) evaluations should be conducted during and between
each of the other steps to assess consistency and provide for
in-line feedback to modify and improve the resulting training

program. Knief & Leonard, ff. Tr. 33,364, at 5-6.

102. When a TSD approach is applied to an existing
training program, in contrast to a new proyram under develop~

ment, the initial focus is logically on the evaluation step.

Strengths and weaknesses shoild be identified with the latter

becoming the primary focus of attention and resources. Begin-
ning in 1980, application of these principles to the licensed
operator training programs at TMI-1 showed that the development
and implementation phases were already conducted effectively.
Licensee decided, however, that analysis, design, and evalua-
tion could benefit from additional attention to assure proper
focus on job performance.29/ Use of the TSD model was for=-

malized in 1983. 1Id. at 6.

29/ In his surrebuttal testimony, Dr. Regan asserted that
Licensee must not understand the TSD model because it is not
possible for phases (3) and (4) to be effective if phases (1),
(2) and (5) require additional attention. Regan Surrebuttal,
£ff. Tr. 32,693, at 5. However, as Dr. Knief explained,

Dr. Regan's approach is theoretically clear, but not really
correct in application. For when there is an existing,
on-going program, the question is where to initially put one's
resources. There is not the luxury, to which Dr. Regan may be
accustomed in the research environment, of creating a new
model. Tr. 33,380-82 (Knief).




103. The transition to perfnrmance-based training at

TMI began through emphasis on behavioral learning objectives.
These objectives identify not only subject areas regquired, but
skills or cognitive behaviors to be mastered. Id. The behav-
ioral learning objectives for the licensed operator were
developed or revised by job incumbents or other subject-matter
experts. This approach included an inherent element of infor=-
mal, or "table-top" job/task analysis. 1Id.; see also Tr.

33,377-74, 32,457-59 (discussion of "table-top" analysis).

104. Evaluation in a performance-based setting is
based on matching test items directly to the behavioral learn-
ing objectives. Focus on objectives paid the immediate divi-
dend of allowing progress to be made simultaneously on three of
the phases of the TSD model (analysis, design, and evaluation).

Knief & Leonard, ff. Tr. 33,364, at 7.

105. To ensure that instructors unfamiliar with the
use of behavioral learning objectives utilized tanem properly in
the classes they taught, instructors and supervisors were
trained on the writing and use of behavioral learning objec=-
tives as a means of focusing instructional and student atten-
tion on training performance requirements and of communicating
program content to Operations management personnel for their

added input and ultimate concurrence. Instructor training



courses, given routinely, continue the process of educating in-

structors in the performance-based methods utilized at TMI. In
addition, the Manager of Plant Training has worked with
Training staff on improving the quality of the behavioral
learning objectives through instructor classroom evaluations

and review of selected lesson plans. Id.

106. The validation process used at TMI evolved fur-
ther between 1?80 and 1982. With the issuance of NUREG/
CR-1750, "Analysis, Conclusions, and Recommendations Concerning
Operator Licensing" (January 1981), generic job analysis infor=-
mation for the licensed-operator job was available for the
first time. GPU Nuclear reviewed this document to assess both
the content of the then recently-issued TMI-1l licensed operator
training program and new qualification cards developed to sup-
port on-the-job training activities. Id. at 7-8. The training
program closely correlated with the NUREG/CR~1750 generic ine
dustry job/task analysis. Newton et al., ff. Tr. 32,409, at

30.

107. INPO GCuidelines (initially christened
"benchmarks of excellence") for licensed operator training also
were issued in this time-frame. Knief & Leonard, supra, at 8;
see also Newton et al., ff. Tr. 32,409, at 30; Tr. 32,461-62,

33,376-78 (Leonard, Knief). Comparison of their subject matter
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to that of the TMI-1 program showed substantial agreement and

content validity. Knief & Leonard, supra, at 8. The two pro-
grams also matched in terms of administrative requirements,
such as the types of evaluations and review and approval mecha-
nisms, which enhance performance validity. Id. In response to
cross-examination by the NRC Staff as to how the GPU Nuclear
training program will continue to be consistent with the INPO
guidelines, Dr. Knief stated that Licensee is committed to con-
tinuing to evaluate its training program against the INPO
guidelines and either to maintain consistency or have a defi-

nite reason for taking exception to them. Tr. 33,377 (Knief).

108. In 1980 GPU Nuclear instituted a program of man=-
agement evaluation of simulator training. Due to their inlier-
ent integration of the entire range of job-performance skills,
simulator drills and evolutions have been especially important
evaluation methods providing feedback to both the “raining and
operational arenas. They are also important mechanisms in per=-

formance validation. Knief & Leonard, f£f. Tr. 33,364, at 8.

109. In addition, in 1982 the formal process for op-
erator certification as ready to operate the plant was estab-
lished to consist of an integration of several training-related
performances -~ classroom quizzes and examinations, on-the~job

qualification, simulator and plant drills, and final written




and oral examinations. Based initially on consultation by

Dr. Eric Gardner with the TMI Training Department, a workshop
on testing and evaluation provided some specific guidance on
construction and use of a variety of examination methods. Dur-
ing the workshop, the instructors developed a TMI-specific
taxonomy of cognitive skills against which existing quizzes and
examinations were compared to assess relative balance between
memorization and higher order mental processes, such as problem
solving and decision making. This training provided background
for developing test specifications for annual requalification
examinations. Id. at 8-9; see also Tr. 31,879-82, 32,082-83

(Gardner).

110. In 1981, INPO began its industry-wide job/task
analysis project. TMI-1 supported the effort by having
licensed operators complete surveys and participate in valida-
tion exercises conducted at INPO headgquarters in Atlanta. Edu-
cational technologists from both the TMI and Oyster Creek
Training Departments participated in workshop sessions at INPO
to become trained in the process in support of plant-specific
validation of the job/task lists. T&E Department management
and educational technology personnel reviewed INPO's 1982 draft
guidelines for accreditation of nuclear power plant training
programs for consistency with the TMI-l licensed operator

training program.



111. GPU Nuclear contracted with Data Design La-

boratories ("DDL") to perform an extensive evaluation of these
programs using the draft INPO criteria as a basis. Their as~-
sessment of program strengths provided assurance of overall va-
lidity, while identification of specific weaknesses provided
guidance for program improvement. Knief & Leonard, ff. Tr.

33,364, at 9-10.

112. The 1983 INPO generic job/task analyris was used
in the continued development of the TMI licensed operator
training program. This 1983 publication by INPO allowed com-
parison of the analyses to TMI-1 licensed operator on-the-job
training ("OJT") task sheets. Through this process, TMI
Training revised the OJT training program using the performance
regquirements established by INPO. Perhaps even more impor=-
tantly, the INPO analysis provided a useful benchmark for
developing training materials for the BPTS. The design of the
BPTS itself owes much of both its hardware configuration and
instructeor-conscole software to upfront table-top task analysis
and resulting behavioral learning objectives developed by Oper=-
ations, Training, and Technical Functions personnel. BPTS
training development used the much more detailed INPO results
to identify those tasks for which the device is best suited.

At the same time, tasks suited for training on a full scope si-

mulator were also identified. This process supported on-going




training at what was then the B&W simulator and also was used

in development of specifications for the TMI-l replica si-

mulator ultimately ordered from Singer-Link. Id. at 10-11.

113. The Operations Plant Manual ("OPM"), discussed

supra, at 1 74 and infra, at 176, provides a single reference

for the basic subject-matter that licensed operators need for

their jobs. Developed primarily by Operations personnel, it

has been supplemented through reviews by Training and Technical
Functions. The presence of behavioral learning objectives for
each section of the OPM provides focus not only on the key sub-
ject matter but also on the important cognitive levels associ-
ated with each element. It is extremely useful to training
personnel, operators, and operator candidates as a reference
tool that corresponds to both the training subject-matter and
the job performance requirements. Id. at 11-12; see also Tr.

31,825, 33,325-26 (Kimel).

114. The Training Department also has taken the INPO
generic job/task analysis results and prepared a job-analysis
task list for the licensed operator, by using the plant-
specific information provided previously to INPC by the TMI-1
licensed operators and a supplemental job analysis conducted by
GPU Nuclear. Using this list, tasks are being identified which

are appropriate for inclusion in the licensed operator training




program. A matrix will identify whether each task is taught in
the classroom and/or on the job. The matrix also will be used
to upgrade the task descriptions and performancc standards
contained on the OJT qualification cards. Knief & Leonard, ff.
Tr. 33,364, at 11.

115. The following activities thus far have been com-
pleted in support of TSD implementation: (1) System operating
procedures and surveillances have been reviewed to determine if
the surveys missed any tasks; (2) The task lists have been re-
vised to reword the tasks in such manner that they can be in-
corporated into OJT and simulator training programs; (3) The
completed task list has been reviewed to eliminate repetition
and to standardize, as much as possible, the scope of tasks on
the list; (4) Operations and Training have reviewed these task
list to determine which are appropriate for inclusion in the
training programs and the appropriate method of training, i.e.,
classroom, OJT, or simulator. The efforts along these lines
discussed in the preceding paragraph have been incorporated.
Newton et al., ff. Tr. 32,409, at 30-31, as modified at Tr.

32,407 (Newton).

116. Using the finalized task lists, determinations

of what constitutes satisfactory performance will be made. Re-

views will also be conducted to ensure that the knowledge




necessary to support task performance, i.e., the knowledge nec-

essary to perform sub-tasks, Tr. 32,456 (Newton), is included

in classroom training and is supported by the Operations Plant
Manual and its learning objectives. The comparisons already

conducted indicate fairly close uniformity between the class-

room training and the task lists. Newton et al., ff. Tr.
32,409, at 31. Results of this job/task analysis will be in-
corporated into revisions for the respective programs prior to

their next scheduled convening dates. Id.

117. The performance-based training methods used by
GPU Nuclear are not identical to the method recommended by UCS'
witness, Dr. Regan; however, the Board finds that the methods
are consistent with Dr. Regans's recommendations and certainly
have involved many of the same elements that he recommends.
Knief & Leonard, ff. Tr. 33,364, at 12; see 11 278-290, infra.
Moreover, it is important to recognize that there are practical
and legitimate constraints on the ability of Licensee to imple~
ment a performance system such as Dr. Regan recommends.
Knief & Leonard, ff. Tr. 33,364, at 12. The licensed operator
training programs in place at TMI-1l are ongoing programs, im=
plemented on a continuous basis to a fairly small group of
individuals. In this framework, test reliability, for example,
is not readily established on a statistical basis. Standard-

ization also may be impractical, as training needs change



rather gquickly. Id. When Licensee decided to introduce

performance~based training at TMI, it was not possible to shut
down the operator training programs in order thoroughly to ana=-
lyze, design, and develop them. Instead, it was necessary to
continue to train, qualify and requalify operators. Over the
past four and a half years, particularly with the dovclopment
of the INPO job/task analys?s, Licensee has expended consider=-
able resources and effort to correlate its program with, and
revise it on the basis of, performance criteria. The Board
shares the opinion of Dr. Knief and Mr. Leonard that accom=-
plishing thls effort has been both necessary and advantageous.

1d. at 12-13.

118. The TMI-1l licensed operator training program is
perfo.mance-based. See Tr. 33,325-26 (Kimel). Notwithstanding
the shutdown of TMI-1l, the program's validity has been and con-
tinues to be tested by various means, such as the capabilities
of the trainees on-the-job, at the simulators, in plant drills,
and on examinations (oral and written). Independent asvalua-
tions have been made, as well, e.g., by che NRC Staff. OARP Re-
view Comnittee, DDL, Admiral Rickover, and INPO. Numerous
feedback mechanisms from trainees and Operations management to
Training exist to factor in the users' views of the program.

In conclusion, the Board notes that Dr. Regan himself hnq<de-

scribed his testimony as presenting a suitable scheme, but not




. the only scheme. Tr. 32,808 (Regan). Licensee has presented

such a suitable validation scheme.
b. Substance

119. Turning to the details of the TMI-1 operator
training prcgram, the operation and maintenance of a nuclear
facility such as TMI-1l must be supported by an extensive and
diversified training program, including formal classroom in-
struction as well as on-the-job training activities. Licensee

has successfully demonstrated that it has such a program.

120. The purpose of the training programs for
licensed operators is twofold. The replacement programs for
new operators provide a sound theoretical and practical back-
ground to ensure that personnel understand how and why they
perform specific tasks, understand how their job impacts plant
and public safety, and can correctly respond to situations that
they might encounter during normal and abnormal situations.

The continuous requalification training program for licensed
operators enhance nuclear plant safety and reliability by main-

taining a high level of skill and knowledge.

121. There are three approved training programs which
develop and maintain the performance standards necessary to

serve as a reactor operator ("RO") or senior reactor operator



("SRO") at TMI-1l: the replacement RO program, the replacement
SRO program, and the requalification program for licensed ROs

and SROs. Newton, et al., ff. Tr. 32,409, at 3.

i. Replacement RO Training

122. Each candidate for the RO position participates
in the replacement program, which is nine months long and con-
sists of two phases. Phase one is primarily on-the-job
training ("OJT") and classroom training ‘'in reactor plant funda-
mentals. Phase two consists of OJT, simulator and classroom
training in systems and integrated plant response. Id. at 3,

6.30/

123. Replacement operator candidates are designatad
by the Manager, Plant Operations. Each candidate for the pro-

gram must meet the job prerequisites.3l/ The RO program is

30/ The length of time or each phase is dependent upon the
newds of the specific group of trainees, whose backgrounds are
evaluated prior to the commencement of the prograr. Two phases
are utilized to provide the students with an inte:mixed class~
reom and OJT program. Prior to commencement of the training
program, the schedule is reviewed with Operations management to
provide concurrence that the training needs of each specific
group of trainees are met. Newton et al., ff. Tr. 32,409, at

31/ The prerequisites are: (1) a high school diploma or
equivalency; (2) at the time of licensing, three years of power
plant experience of which one year is at TMI-1. This one year
of experience must include three months of performing the du-

(Continued Next Page)
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designed to accommodate new operators from the job market as
well as the AO ranks. Newly~hired candidates from an outside
source, with no AQO experience, are required to complete sec-
tions of the A0 OJT program32/ as well as complete or validate
the plant systems and fundamentals training received by the

AO's during their training program. Id. at 4.

124. Zlassroom training conducted for replacement op=-
erators includes coverage in the following topic areas: sys-
tems; heat transfer, fluid flow, and thermodynamics; mechanical

fundamentals; radiation control and safety; reactor

(Continued)

ties of a licensed operateor while under instruction as an extra
person in the control room; (3) satisfactory completion of the
plant fundamentals training program unless written examination
has verified that the knowledge and skill of the individual is
comparable to that of individuals who have completed the
training; (4) satisfactory completion of the plant systems
training programs; and (5) satisfaction of the minimum medical
requirements for licensed persconnel as specified in 10 C.F.R.
Part 55. 1d. at 3-4. UCS has suggested that because the re-
quired three years of power plant experience may include expe-
rience either at non-nuclear power plants or as an auxiliary
operator ("AO") at TMI-1, the RO candidates are insufficiently
experienced with nuclear power plant operations. 'Tr. 32,472-73
(Jordan cross-examination of Newton, Leonard, and Ross.) UCS
offers no evidentiary support for this position, however, and
the Board has no reason to question the sufficiency of the
three-year requirement, which is followed by the intensive
training and retraining described above.

32/ The completion of AO QJT tasks serves to familiarize the
candidates with key operating equipment and procedures while
they complete the replacement operator training program.
Newton et al., ff. Tr. 32,409, at 4.
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instrumentation and control; reactor theory; primary and sec-
ondary chemistry and chemistry control; emergency plan; securi-
ty; technical specifications; normal, abnormal, and emergency
operating procedures; recognition and mitigation of consequenc-
es of accidents resulting in severe core damage; and safety
analysis.33/ Id. at 4-5. During classroom training, a
licensed SRO from the Operations Department is normally as-
signed to assist the Training Department in candidate training.
This SRO provides an additional source of technical plant

knowledge for the trainees and assists in counseling when re-

quired. Id. at 5. During classroom training, the status of

the operator is continuously evaluated through weekly written
topical tests, on which a passing grade of 80% is required.
Reexams are given within two weeks for all failures. Fai.ure
of a second written test requires the Manager, Plant Opera=-

tions, and the Operator Training Manager to evaluate the

33/ To illustrate the scope of the program, when systems are
taught, training includes: (a) purposes of the system and
emergency functions; (b) simplified diagram showing the flow
paths including instrumentation, interconnections, interlocks,
all major components and control room operated equipment; (c)
automatic actuation signal setpoints, interlock setpoints, and
the purpose and function of these signals; (d) alarms associ-
ated with the system including the purpose, setpoint, and re-
quired operator actions; (e) limits, precautions, Technical
Specifications, and, where applicable, the basis (Technical
Specifications or the FSAR); (f) brief description of system
operation in a’'l modes, including normal system parameters; (g)
power supplies to major components; and (h) interrelations and
interfaces with other systems. Id. at 5.




student's performance and decide on the corrective action to be
taken. 1Id. at 8. These tests are given subject to the strict

security procedures discussed in 11 76-80, supra.

125. One significant illustration of the degree of
involvement of Operations in the training program is the fact
that the COperations Department is responsible for the conduct
of the OJT programs for candidates.34/ The OJT training pro=-
gram encompasses the areas of (i) administrative procedures;
(ii) periocdic surveillances; (iii) normal. abnormal, and emer=-
gency operating procedures; (iv) technical specifications; and
(v) shocific job-related tasks. Id. at 6. Each candidate must
complete all assigned tasks and receive oral checkouts by two
levels of Operations personnel. The first checkout received is
on each task identified on the OJT task sheets. The second
checkout, or Final Verification, is conducted by an SRO and en-
compasses several related OJT tasks. If a candidate fails to
complete the second level checkout, or Final Verification, the
candidate's supervisor will review his performance and recom=
mend corrective action for reexam. If an individual fails the

reexam, the Manager, Plant Operations and the Operator Training

34/ Routinely, training instructors conduct audits of candi-
date progress and knowledge level. Concerns resulting from
these audits are forwarded to both Operations and Training.
Newton et al., ff. Tr. 32,409, at 6.
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Manager review the candidate's overall progress and performance

and determine the corrective action to be taken. Id. at 8-9.

126. UCS criticizes the fact that shift supervisors
and foremen, who are not required to go through the instructor
development program, normally conduct the OJT evaluations. See
Tr. 32,473-75 (Leonard, Ross). As Mr. Ross states, however,
these supervisors and foremen have three major cualifications:
1) they have gone through the licensed operator training pro-
gram themselves; 2) they are licensed; and 3) they have many
years both of exposure to the oral exam process and of hands-on
operating experience in the plant. Tr. 32,474, 32,477 (Ross,
Leonard). UCS has failed to identify precisely what essential
skills an OJT evaluator may lack because he has not partici-
pated in the instructor development program. TMIA also has at-
tempted to challenge the OJT check-out procedure. See Tr.
32,639-54 (TMIA cross-examination of Leonard and Nevton). TMIA
apparently believes more instructors should be conducting
check-out evaluations and therefore Licensee's staffing of the
program is inadequate. See Tr. 32,639-49 (Bradford cross-

examination of Newton and Lecnard).35/ However, there is no

35/ With the concurrence of Operations, Training plans to be-
come more involved with OJT, with instructors assigned on shift
to assist the supervisors and foremen in giving checkouts.

Tr. 32,642 (Newton).



gself-evident reason why shift personnel cannot give OJT check-

ocuts, nor have the intervenors provided one. To the contrary,
these individuals appear to us t> be in the best position ==
i.e., most technically knowledgeable -- to perform this func-

tion.

127. In phase two of the raplacement RO program,
three weeks of simulator training are provided for each candi-
date at the PSI (B&W) plant simulator in Lynchburg, Virginia.
This training is designed to reinforce classroom and OJT con~-
cepts and to develop the operator's knowledge in integrated
plant response.36/ Training conducted at PSI utilizes TMI-1
plant procedures. When candidates are sent to the simulator
for training, an SRO is normally assigned to accompany them.
The SRO provides TMI-specific input and evaluates the operators
and instructors on their performance. See Tr. 32,078-79 (Dr.
Christensen's description of the interaction between the SRO

and the operators as "lively" and "dynamic"). Any deficiencies

36/ Simulator program content is determined prior to the
initiation of the training. PSI has developed a standard
three-week control room operator program which it issues to its
customers. Using this classroom and simulator schedule as a
base, the Operator Training and Simulator Training sections of
the TMI Training Departmont develop a more site-specific pro-
gcam. The Supervisor, Simulator Instruction, and Supervisor,
Licensed Operator Training, provide input to PSI regariing
topic selection, planned evolutions and drills, and instruc-
tors. Newton et al., fi. Tr. 32,409, at 6-7.




in operator or instructor performance are discussed with PSI
and TMI Operations and Training management.37/ In addition, an
operational exam is administered by the Manager, Plant Opera-
tions, or his designee at the completion of the three-week si=-
mulator program. Drill scenarios are developed by the Manager,
Plant Operations, and provided to PSI at the time c¢f each exam.
The objective of the operational evaluation is to test the can-
didate's ability to safely operate the plant through an assecs-
ment of the candidate's knowledge of procedural requirements,
systems, system response, plant operations fundamentals, and
integrated plant response. If a candidate fails the operation-
al exam, the Manager, Plant Operations, and Operator Training
Manager review the candidate's training performance record and
determine required corrective action. Newton et al., £f. Tr.

32,409, at 6-7.

37/ UCS has made two inference:; concerning the appropriateness
of sending these SRO's to Lynchuurg: 1) the SRO's are unguali-
fied; and 2) they are biased in their evaluations. Tr. 32,477-
79 (Jordan cross-examination of Leonard and Ross). The Board
finds no support in the record for these inferences. Mr. Ross
and Mr. Leonard select the SRO's on the basis of their techni-
cal background and their ability to communicate. Tr. 32,478
(Lecnard). The Board cannot infer that these bases indicate
lack of gualification; to the contrary, Licensee appears to be
conscious of the need to pick an individual who is both know-
ledgeable and able to verbalize that knowledge. Nor is the
system biased. While a trainee may assigned to the SRO's
shift, trainees at PSI usually represent four or five different
shiifts. Tr. 32,479 (Ross).

-98-




128. Successful completion of the replacement RO pro-
gram requires that the candidate satisfactorily complete writ-
ten er ainations with a grade of 80% or better; satisfactorily
complete OJT checkouts, including "Final Verification" check=-
outs; pass a simulator startup certification and an operational
evaluation conducted by the Manager, Plant Operations, or his
designee; and pass (80% overall, 70% per section) a final com=-
prehensive written and oral examination. Id. at 8. The oral
exam consists of an oral board on plant fundamentals and a
plant walk-through. Personnel from Operations and Training are
assigned to the oral board. A licensed or certified SRO is as-
signed to conduc‘’. the plant walk-through. Id. at 9. After the
candidate completes the assigned training program, the Direc~
tor, TMI-1l, must certify that he is ready to take the NRC RO

license exam. Id.; see LBP-82-56, supra, 16 N.R.C. at 365-66

(99 2348-51); LBP-81-32, supra, 14 N.R.C. at 448 (i 187).

ii. Replacement SRO Training

129. The TMI-1 Manager, Plant Operations, TMI-1l shift
supervisors and shift foremen, and specified TMI-1l instructors
participate in the SRO replacement program. The replacement
program accommodates candidates promoted from the RO position,
as well as individuals seeking an SRO license directly without

having been previously licensed as TMI-1 RO's. A majority of




the candidates for the direct SRO program are Shift Technical
Advisors ("STA") and degreed Training staff. This program also
accommodates engineers involved in plant support. The SRO re-

placement programs are normally six months in length. Id. at

9-10.

13C. Each candidate for the SRO program must satisfy
specified minimum qualification requirements.38/ Newton et
al., ff. Tr. 32,409, at 10-11, The Manager, Plant Operations,
designates canaidates for the SRO program, using the specified

prerequisites. Id. at 11.

131. The program content for both the replacement and
the direct SRO programs is designed to provide classroom, si-
mulator, and on-the-job training in the following areas:
supervisory course in decision analysis/supervisory develop-
ment; supervisory control room and plant operating experience,
directed by specific task assignments and licensed senior oper-
ators; reactor theory; plant design and operational character-

istics; plant control systems; radiation control and safety;

38/ The concern we inferred from UCS' questioning on the power
plant experience necessary to qualify for the replacement RO
program, see supra, n.31, apparently also applies to the re-
placement SRO program. Tr. 32,472-73 (Jordon cross-examination
of Leonard and Newton). Furthermore, UCS has failed to move
beyond inference and show that the requisite four years of
power plant experience, two of which must be nuclear, amounts
to insufficient experience.




plant transients; and recognizing ard mitigating core damage.

1d.

132. Classroom training is conducted to emphasize the
3RO's role in plant control. Specific schedules are developed
for each replacement class based on candidate experience. The
Operations and Training Departments confer on training sched-
ules prior to issuance to ensure that training needs for each

class are met. Id. at 11-12.

133. UCS' expert, Dr. Regan, suggested that the key
training that operators reed is in how to deal with situations
for which there are no clear-cut procedures. Tr., 32,79%
(Regan). Dr. Regan was unfamiliar with the nature of the
three-day training session on decision analysis that is given
to all SROs. Tr. 32,840-41 (Regan). Decision analysis trains

individuals (a) to handle complex situations for which written

pracamires 4o not exiast. (b)Y ¢t develep g technigue to cops
with uncertainty, stress, and conflicting information and to
make decisions in the face of such circumstances; and, (c) to
make "good" decisions, i.e., to consider fully and understand
the significance of alternatives and to factor in the most im-
portant considerations. Decision analysis training develops in

control room supervisory personnel the tools and sensitivity to

make the righr decisions under highly adverse circumstances,
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and to do so in a systematic and thoughtful manner. Newton et
al., ff. Tr. 32,409, at 12; see LBP-81-32, supra, 14 N.R.C. at
453 (¥ 200).39/ Moreover, operators receive training at the
PSI simulator on scenarios for which there are no clear-cut

procedures. Tr. 32,920-21 (Ross).

134. The OJT program for SRO candidates consists of
day-to-day tasks which involve participation by the SRO candi-
date in shift foreman-related activities designed to reinforce
classroom study and maximize new learning experiences. The OJT
program consists of tasks related to 1) secondary systems; 2)
primary systems; 3) administrative procedures; 4) normal, ab-
normal and emergency operating procedures; 5) technical speci-
fications; and 6) shift foreman duties. The selection of OJT
tasks for the direct SRO program is completed using input from
the Operations and Training staffs. The program combines the
OJT from the replacement RO and SRO programs, as well as se-
lected tasks from and checkouts on systems listed in the AO
program. Each candidate is examined on these tasks. Final
verification checkouts are conducted by shift supervisors on

groups of related tasks. This verification serves as a second

39/ In addition, each candidate attends six sessions of the
Zenger~-Miller supervisory course. These sessions include in-
struction on giving recognition to employees, communicating
effectively, listening, improving employee performance, and
delegating. Newton 2t al., supra, at 12.




check. Id. at 12-13.40/

135. Simulator training for each SRO candidate is
conducted by PSI at Lynchburg, Virginia. The program content
for the simulator training is determined prior to training
being conducted by PSI. PSI has developed a standard two-week
SRO program.4l/ As with :he replacement RO program, the Opera-
tions and Training staffs use this program as a foundation for
the development of a TMI-1 specific program. The Supervisor,
Simulator Instruction, and Supervisor, Licensed Operator
Training, provide input to PSI regarding topic selection,

planned evolutions and drills, and instructors. Id. at 13.42/

40/ UCS makes the same criticism of the individuals responsi-
ble for OJT evaluations in the replacement SRO program as it
made concerning the RO program. Tr. 32,475-77 (Jorden cross-

" examination of Leonard); see supra, ¥ 126. Our analysis of
that criticism applies here. Furthermore, because only
licensed SRO's may give checkouts in the SRO program, UCS coun=-
sel himself acknowledged that the size on the group that was
qualified for this role was smaller and more restricted. Tr.
32,476 (Jordan).

41/ Trainees in the direct SRO Replacement Program receive ad-
ditional simulator training beyond the two weeks normally con-
ducted for replacement SRO candidates. The goal of this addi-
tional training is to provide training on control panel
operation, and expose the candidate to an increased number of
normal and abnormal plant operations. Newton et al., ff. Tr.
32,409, at 13.

42/ As in the RO program, a licensed SRO is normally assigned
to accompany the SRO candidates to Lynchburg, with the same
tasks as the SRO who accompanies the RO candidates. UCS again
questions the qualifications and impartiality of the SRO who

(Continued Next Page)
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136. To complete the SRO training program, a candi-
date must satisfy the same requirements as in the RO program.
A direct SRO also must pass a Startup Certification Exam. As
outlined in the RO program discussion, weekly quizzes, OJT
checkouts, and comprehensive examinations are conducted, and
results of examinations and quizzes are used to evaluate the
competency of the candidate. The Director, TMI-1l, again must
certify all candidates before they take their NRC exams. Id.

at 14.

= 99 Requalification Training

137. Upon licensing by the NRC, each operator is as-
signed to participate in an ongoing requalification program.
The goal of the licensed operator requalification program is to
enhance nuclear plant reliability and safety by maintaining a
high level of skill and knowledge in licensed RO's and SRO's.
The requalification program is implemented utilizing the fol-

lowing interrelated segments: pre-planned lecture series;

(Continued)

helps evaluate the shifts at the simulator. Tr. 32,480-483
(Jordan cross-examination of Newton, Leonard, and Ross); see
n.37, supra. Our discussion in n.37 again applies, with the
addition that the gqualifications are generally higher for the
SRO sent down for the SRO, as opposed to the RO, program. Tr.
32,482 (Leonard).
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skills training and evaluation; operational review program; and
annual examination and evaluation.. The operator requalifica-
tion program is conducted on a cyclic basis so that all program
requirements are completed in a period not to exceed two years.
Id. at 15. To ensure that requalification training fulfills
its purpose, all TMI-1 Operators shift personnel are scheduled
on a six shift work cycle with one of the six shifts dedicated
to training. In cases where identified training cannot be com=-
pleted within the one shift week devoted to training, addition-
al time is scheduled during the operating crews' relief week,

or on overtime as necessary to complete required training. Id.

at 3.

138. Lectures. The Pre-Planned Lecture Series con-
sists of two types of lecture programs, the Fundamentals Review
Lectures and the Operational Proficiency Lectures.. The Funda-
mentals Review training sessions cover areas in whicii the
knowledge required of a licensed individual is relatively con-
stant. The topics presented in the Fundamentals Review series
reflect the results of the annual examinations and the perfor-
mance of the licensed personnel as evaluated by the Manager,
Plant Operations, and the Operations and Maintenance Director,

TMI-1.43/ The depth of coverage in each topic addresses

43/ The lecture topics are selected on an as-needed basis Irom
the following list: Thec and Principles of Reactor Opera-

(Continued Next Page)
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deficiencies identified by the annual examinations, as well as

those identified by the Operations Training Coordinator, who is
the direct liaison for training in the Operations Department.
The Operational Proficiency lecture topics are selected to en-
sure coverage of essent.a. plant operational guidelines and to
ensure that operational changes and experiences are integrated
into licensed iﬁdividuals' training.44/ The depth of coverage
in each topic reflects the knowledge required of the licensed
SRO, as does the material for the fundamental review training.

Id. at 15-17.

139. The Pre-Planned Lecture Series is scheduled on
an annual basis. The lecture series is held on a continuing

basis with a weekly schedule of lectures designed to be

(Continued)

tion; Theory and Fundamentals of Heat Transfer, Fluid Flow and
Thermodynamics; Features of Facility Design including Plant
Systems; Nuclear Plant Operating Characteristics Including Op-
erating Experience; Plant Instrumentation and Control Systems;
Plant Protection Systems; Engineered Safety Systems; Radiation
Control and Safety and Plant Chemistry; Applicable Portions of
Title 10, Chapter I, Code of Federal Regulations; and Fuel Han-
dling. Newton et al., ff. Tr. 32,409, at 16.

44/ The lecture topics are selected from the following list:
Normal, 2 rormal and Emergency Operating Procedures and changes
thereto; Administrative Procedures, Conditions and Limitations
and Technical Specificatcions and changes thereto; Major Opera-
tional Evolutions; Facility Design and License Changes; Op-
erating History and Problems; Related Nuclear Industry Op-
erating Experience; and Mitigation of Accidents Involving a
Degraded Core. Id. at 16-17.
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repeated for each shift during its training week. It typically
involves up to 246 contact hours of instruction divided among
the prcgram topics which are appropriately scheduled throughout
the year. Id. at 17.45/ For each training session of the lec-
ture series, a lesson plan is prepared, reviewed, and approved

in accordance with Training Department procedures. Id. at 17.

140. Skills Training. The Skills Training and Evalu-

ation segment of requalification is conducted so that each
licensed operator participates in frequent and varied plant
evclutions in order to maintain an acceptable level of skill
and familiarity with the nuclear plant systems, controls, and
cperational procedures. Each licensed individual must demon-
strate operational proficiency by participating in reactivity

manipulations and plant evolutions,b 46/ nuclear plant simulator

45/ All licensed operators are required to attend the Pre-
planned Lecture Series. Absences are approved in advance by
the Manager, Plant Operations, or the Operations and Mainte-
nance Director, Unit 1, and are normally limited to one
training week per year. Additional absences, unless approved
by the Manager, Plant Operations, result in the individual's
removal from licensed duties and placement in an accelerated
requalification program until such time as the missed material
is made up. Id. at 17.

46/ To provide proficiency training for normal plant evolu-
tions, each individual participates in plant evolutions on an
annual basis. Newtcn et al., ff. Tr. 32,409, Attachment 4
(list of evolutions). Individual performance during these
plant evolutions is monitored and deficiences corrected so that
satisfactory proficiency is demonstrated. To provida profi-

(Continued Next Page)
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exercises, BPTS exercises, and the plant drill47/ program. To

maintain these skills, licensed RO's must actually manipulate
plant or simulator controls, while licensed SRO's may either
manipulate or actively supervise manipulation of controls. Re-
activity manipulations, plant evolutions, and exercises which
are considered in the simulator training program include normal
; plant evolutions, abnormal/emergency plant evolutions, verifi-
cation of plant operating procedure adequacy, and demonstration

of plant response to conditions identified from nuclear

(Continued)

ciency training in abnormal/emergency plant evolutions, each
individual, on an annual basis, participates in training exer-
cises covering plant abnormal/emergency conditions. See id.,
Attachment 5 (list of annual conditions). These evolutions are
conducted either at the simulator or during the plant drill
program. On a two-year cyclic basis, each licensed individual
participates in training exercises covering additional plant
abnormal/emergency conditions. Id. at 19; see id., Attachment
6 (list of biennial conditions).

47/ Plant drills are conducted in order that each licensed
individual actively participates in drills covering abnormal/
emergency piant evolutions which are not adequately covered in
the nuclear plant simulator training program. Plant drills are
structured to review or carry out actions required to respond
to abnormal/emergency plant conditions. Plant drills are con-
ducted with the approval of the Manager, Plant Operations, on
an individual or team basis and usually involve: reviewing
plant procedure steps; identifying actions required to estab-
lish stable plant conditions; identifying equipment control lo-
cations and functions; identifying expected plant instrumen-
tation and alarm response; reviewing communications necessary
to gather information or coordinate team actions; and identi-
fying supplementary actions aimed at mitigating results or
causes of plant abnormal/emergency conditions. Id. at 21.
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industry operating experiences. Id. at 18. Exercises involve

multiple failures and/or operator error, and utilization of ap-
plicable plant procedures and technical specifications. Indi-
vidual and operational team performance during the ‘abnormal/

emergency training exercises is monitored. Id. at 19.

141. Each licensed individual completes nuclear plant
simulator training sessions involving a minimum of twenty hours
of direct interaction with the simulator nuclear plant control
panel on an annual basis. Since 1982, lectures at PSI have
contained TMI-specific information, e.g., TMI heatup and
cooldown curves, fuel mechanical performance, fuel in compres-
sion curves, core power peaking, integrated control system
failures/operation, emergency feedwater effectiveness, RCP
operations guidelines, ATOG, and OTSG tube rupture. The con-
tent of these lectures is cdirectly under the control of the Op~-
erator Training section, which is a significant improvement
from the pre-1982 lectures which were provided by PSI as gener-
ic topics. 1Id. at 19-20. In developing the simulator training
program, the Operations Department works with the Training De-
partment to establish a list of topics for classroom training

as well as an outline for simulator drills.48/ The Operator

43/ Av¢ previously discussed, at the start of each training
cycle, a group of TMI-1 operator instructors and nonshift
licensed operators from Operations participate in a prototype
simulator training program. See § 73, supra.




Training section develops lesson plans and objectives for the
classroom program, and the Simulator Development section
develops drill sequences and drill guides. The two Training
sections work together to ensure that the classroom and si-
mulator sessions provide continuity within the training pro-
gram. The simulator training program is approved by Operations
and Training and sent to PSI for review prior to its commence=-
ment.49/ During the 1983 training cycle, simulator training
for licensed operators was expanded to include an additional
week of ATOG training and three days of steam generator tube
rupture training. During the 1984 cycle there have been three
additicnal days of operator praoficiency training. Id. at

20-21.50/

49/ UCS has attempted to apply its critique of the SRO who
accompanies RO and SRO simulator crews during replacement
training, see nn. 37, 42, supra, to the requalification pro-
gram. Tr. 32,480 (Jordan cross-examination of Newton and
Leonard). As Mr. Leonard explained, however, the purpose of
the requalification program is different from the purpose of
the replacement program. Tr. 32,430 (Leonard). Because the
shift supervisors and foremen who normally would serve as the
accompanying SRO's are themselves receiving training at PSI,
the individuals responsible for evaluating crews are those
qualified as emergency directors, such as Messrs. Ross, Toole,
Colitz, and Hukill. UCS' analogy between the replacement and
requalifications programs thus breaks down before UCS even gets
tec the point of challenging the qualifications of the
evaluating persornel.

50/ In addition to meeting the requirements for skills
training participation noted above, off-shift licensed person=-
nel assigned to the Operations Department actively participate

(Continued Next Page)




142. Mr. Ross has an active role in the evaluation of

operator performance on the PSI (B&W) simulator. He gives the
majority of tre simulator examinations for requalifying crews
and replacement operators. Tr. 32,619-620 (Ross). Mr. Ross
selects the scenarios (which he keeps confidential until the
moment of the exam). Tr. 32,620 (Ross). He then makes the
judgment on the overall grade, with input from the B&W instruc-

tors. Id.

143. Operational Review. The Operational Review Pro-

gram provides a system for on-shift review of selected opera-
tional experiences and changes to existing operating guidance
or equipment. The program enables continuous updating for on-
shift personnel by establishing a means of disseminating new or
changing information rapidly. Newton et al., ff. Tr. 32,409,
at 22. A continuing system exists to ensure that licensed

individuals review documented plant design changes, ecuipment

(Continued)

in control room operation a minimum of one shift per month.
Licensed instructors from the Training Department staff and
other on-site licensed personnel actively participate in con-
trol room operation a minimum of two shifts per month. During
this period, these licensed personnel must assume (actual or
under instruction) and perform the duties of the on-shift
licensed operator. Failure to meet this requirement on a quar-
terly basis results in placement in an upgrade program. Newton
et al., £f£f. Tr. 32,409, at 22.
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modifications, procedure changes, and technical specification
changes. Selected changes and modifications are analyzed and
information pertinent to the basis for the changes and their
operational implications is collected and formally transmitted
to all licensed individuals with acknowledgement of review re-
gquired. Changes to emergency procedures and technical specifi-

cations require review by licensed operators. Id. at 22-23.51/

144. Training is ceonducted to incorporate operating
experience review from TMI-1l and the industry. Selected opera-
tional events and reportable occurrences at the facility are
analyzed and information pertinent to the event collected. Se-
lected operational information from the nuclear industry is an-
alyzed using Licensee Event Reports, audit, evaluation, and
inspection reports, publications and periodicals covering nu-
clear industry information, and NSAC/INPO Significant Event Re=
ports. Technical Functions personnel assigned to assess plant
operating experience and the Training Department specify op~

erating experience to be analyzed for training purposes.52/

51/ To ensure operators are kept informed on plant procedure
changes, each on-coming shift of licensed coperators is required
to review a revision book. This process ensures significant
procedure changes are pointed out promptly to the operating
crews. Id. at 64.

52/ When the Plant Analysis Section of Technical Functions
sends a recommendation, the Training Department must acknow-

(Continued Next Page)
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Selected nuclear plant accidents/transients from industry op-

erating experience are analyzed and, where applicable, inte-
grated into the simulator exercises, the plant drill program,
or classroom training. The Training Department sets aside be-
tween one and two hours during every six-week requalification
training cycle to cover relevant industry events that have oc-
curred since the previous cycle. Tr. 32,936 (Newton). Addi-
tionally, information can also be formally transmitted to all
licensed individuals with required acknowledgement of review.
Id. at 23. Operators are kept abreast of plant modifications
first by training handouts generated by Operations management,
and later by formal classrocm training on these plant changes.
This approach immediately informs operators in the field when a

system change takes place so they can be aware of its proper

(Continued)

ledge and respond to the recommendation by returning a response
sheet. Tr. 32,934-35 (Newton). Mr. Newton further explained
that the significant event reports distributed by INPO are
tabbed red ("urgent"), yellow, and green ("routine"). The
Training Department receives an additional copy of these re-
ports from Technical Functions. The Training Department must
respond to the copy from INPO, which evaluates Training's re-
sponse. INPO also sends "good operating practices" recommenda-
tions to Mr. Ross as Manager, Plant Operations. Tr. 32,937
(Newton).

The required Training responses to Technical Functicns and
INPO and the overlapping copies of INFO significant event re-
ports provide assurance that the Training Department is not
only receiving industry recommendations, but is also responding
to them.




operation. Later in their normal requalification training this

material may be presented in a formal classroom atmosphere.
Newton et al., f£ff. Tr. 32,409, at 63. The Board finds that
Licensee has in place an adeguate mechanism for monitoring in-
ternal and external events requiring consideration and possible

change.

145. Annual Examinations. To determine each licenc:zd

individual's knowledge of topics covered in the requalification
program and provide a basis for determining areas in which
retraining is needed, an annual examination is given to all
licensed individuals prior to the completio: of each annual
requalification program cycle. It consists of an oral examina-

tion and a written examination. Id.

146. The written examination contains guestions
covering the topics addressed in the Fundamentals Review Lec-
ture Series and the Operaticnal Proficiency Lecture Series.
The examination is structured so that the level of questioning
is consistent with the individual's license level (RO or SRO).
Each licensed individual receiving a grade of less than 70)% in
any examination category or an overall grade of less than 807
is relieved of his license duties and placed in an accelerated

requalification program.53/ Id. at 24.

53/ Under special circumstances where a grade of less than 707
has been scored ir. a single section with the overall average

(Continued Next Pzge)

~114-



147. An oral examination is also administered to

licensed individuals. The oral examination contains questions
covering many of the following areas: licensed duties and
responsibilities of the operating position corresponding to the
individual's license level; actions in the event of abnormal
conditions; actions in the event of emergency conditions; in-
terpretation of instrumentation responses; plant transient and
accident response; plant modifications; procedure changes;
technical specifications; emergency plan; plant operating his-
tory and problems; and related nuclear industry operating expe-
riences. Oral examinations are conducted by a licensed SRC or
an individual who has successfully completed education and
training programs reguired for an SRO license. Each oral exam-
ination is structured so that the oral examination is at least
two hours long; normally, it is considerably longer. Id. at

24-25.

(Continued)

greater than 80%, the Vice President, TMI-1 may document the
special circumstances and authorize an oral and written reexam-
ination of the failed section within one week. If the oral
exam is completed satisfactorily and a grade of 70% or greater
is scored on the single written section, the individual may re-
turn to shift in a licensed status with the approval of the
Vice President, TMI-1l. Id. at 24.

-115-




148. The oral examination involves sessions conducted

in the plant control room and in plant areas normally entered
by individuals whose actions are directed by the licensed oper-
ator. A failing overall oral examination grade requires the
licensed individual to be removed from his licensed duties and
be placed in an accelerated reqgqualification program. The con-
tent of an accelerated requalification or special retraining
program is specifically structured to upgrade knowledge and

skills identified as deficient. Id. at 25.

149. UCS has focused a significant part of its cross-
examination on the training histories of two currently licensed
RO's, Jay E. Moore and John J. Walsh, and an SRO, H. Keith
Olive. See, e.g., Tr. 32,422-53, 32,624-32, 33,434-44 (Jordan
cross-examination of Newton, Leonard, and Ross). Eighteen of
UCS' thirty-four exhibits involve Messrs. Moore, Walsh, or
Olive. See UCS Tr. Exhs. 8-16, 21-28, 30. UCS apparently
seeks to show from these individuals' training histories the
inadequacy of Training and Operations Departments which allow

these operators to continue in the program.

150. The three exhibits introduced by UCS on
Mr. Walsh are coversheets documenting one mock NRC RO written
exam failure in 1983, one mock NRZ RO written exam pass in May

1983, and on¢ annual requalification exam failure in March of




1984. UCS Tr. Exhs. 21-23, respectively; Tr. 32,624-27 (Jordan
cross-examination of Leonard and Ross). Based on the results
of these three exams, UCS would have this Board find that the

Licensee erred in its decision not to remove Mr. Wolsh from the

program, and thus hold that the current organization, with its

flawed judgment, is inadequate to train competent operators.
The evidence introduced on Mr. Walsh is grossly inadeguate to
justify UCS' proposed finding. We find that, rather than

undermining the Licensee's judgment, the evidence supports its

judgment, reaffirms the decisions to keep Mr. Walsh in
training, and justifies the policies and procedures of the

Licensee with regard to exam failures.

151. Mr. Walsh failed the company-administered mock
NRC exam required by Licensee (but not by the NRC) prior to
certification. Tr. 32,624-27 (Ross, Leonard). However, he
subsequently passed that exam in May, and passed his NRC RO
license exam on the first try. Tr. 32,627, 32,659 (Leonard).
Mr. Walsh also failed one of four sections of his March 1984
requalification exam. Tr. 32,625-27 (Ross). Licensee proce-
dure required that Mr. Walsh be immediately removed from
licensed duties and placed into an accelerated upgrade program.
Tr. 32,627 (Leonard). Mr. Walsh then had to and did take and

pass a reexamination. Id.
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152. The Board is satisfied that these procedures

struck a balance between Licensee standards and individual
fairness. Une way to judge past decisions by the Training and
Operations Departments is to look at subseguent performance by
the operator. Since being licensed, Mr. Walsh has satisfacto-
rily completed the requalification program. Tr. 32,959
(Leonard). His average score on the 1983 requalification cycle
weekly examinations was approximately 90. Tr. 32,959-60
(Leonard). His average score on the current requalificaticn
cycle -=- Cycle 84 -- weekly written examinations has been ap-
proximately 92, above average for the class as a whole.

Tr. 32,959 (Leonard). Mr. Leonard stated that the current suc-
cess of Mr. Walsh in the requalification program is consistent
with his performance since passing the NRC licensing exam. Id.
Neither the Training nor Operations Departments have any reason
to believe that Mr. Walsh should not have been allowed to con-
tinue in the program based on his earlier failures. Tr. 32,960
(Leonard); Tr. 32,962 (Ross). The Board would simply add that
consistent performance by a superb student probably says more
about the student than the program, but improved performance by
a student who began with difficulties reflects highly on the

efforts of the Training and Operations Departments.

153. The case of Mr. Moore echoes that of Mr. Walsl.

UCS' training exhibits document a mock NRC written exam failure
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in January 1983, a mock NRC written reexamination failure in

early February 1983, and a mock NRC written reexam pass in mid-

February 1983. UCS Tr. Exhs. 24-26. Mr. Leonard agreed with

UCS' summary that UCS Training Exhibits 24, 25 and 26 reflect
the decision "to allow Mr. Moore to go ahead after he failed
the exam reflected in Exhibit 24 with additional training in
order to take the exam as reflected in Exhibit 25, and then
after having failed the exam reflected in 25 the Company al-
lowed him to go ahead and continue and take the exam reflected
in Exhibit 26." Tr. 32,630 (Leonard). As in the case of

Mr. Walsh, UCS again questions the judgment of the Training and
Operations Departments in their decision allowing Mr. Moore to
continue in the program. See Tr. 32,630 (Jordan cross-

examination of Ross).

154. We once again conclude that the evidence pre-
vents the Board from finding what UCS proposes. After
completing the replacement RO program in February 1983,

Mr. Moore the same month passed the NRC RO licensing exam on
his first attempt. Since then Mr. Moore has participated in
the Cycle 10 (1983) and Cycle 84 regualification programs. Tr.
32,961 (Leonard). He has averaged around 90 percent on his
Cycle 84 weekly quizzes, consistent with his performance during
Cycle 10. Id. As with Mr. Walsh, Mr. Leonard does not believe

that Mr. Moore should have been removed from the program while
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he was having diffi ulty passing his mock examinations. Id.

We agree with Mr. Leonard that Mr. Moore's performance on the
NRC licensing exam and in the recent requalification programs
indicates that the judgment of the Licensee was not incorrect.

Tr. 32,961-62 (Leonard).

155. UCS also questioned Mr. Ross about the competen=-
cy of Mr. Moore. The reasons for Mr. Moore's difficulty with
examinations, apparently, is that Mr. Moore tended to misread
exam questions, i.e., he read "black instead of white" on
exams. Tr. 32,631, 32,962 (Ross). However, Mr. Ross has abso-
lutely no question about Mr. Moore's ability to follow direc-
tions while serving in the control room as an RO, he has abso-
lutely no question about Mr. Moore's attitude or willingness to
follow directions, and he considers Mr. Moore to be a competent
operator. Tr. 32,962 (Ross). In short, Mr. Ross considers the
problem to have been one of careless exam taking, noct cne of
performance. See Tr. 32,963 (Mr. Moore reads into questions
more than is there and goes off on tangents). Mr. Moore, he
observes, is a "very intelligent individual"” wit. knowledge
that enables him to pursue tangents. Mr. Moore, he contends,

actually "follows instructions quite well." Id.

156. In the case of Mr. Olive, UCS once again is

challenging the judgment of Training and Operations in allowing
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. Mr. Olive to continue in the program. See Tr. 32,422-53,

32,963-68, 33,439-44 (Jordan cross-examination of Newton,

and Ross); UCS Tr. Exhs. 8-16, 27-28. UCS has argued

Leonard,
generally that Mr. Olive's continued presence in the training

program means that the Licensee has no criteria for removing an

operator. We disagree. A chronological review of Mr. Olive's

recent training history reveals an elaborate and progressive
system established to deal with learning difficulties,
including personally tailored programs and distinct

possibilities of removal.

157. In March 1984, Mr. Olive passed his Cycle 10
requalification written exam; however, he failed his Cycle 10
oral exam. Tr. 32,963 (Leonard); UCS Tr. Exh. 16. In accor=
dance with the requalification prccedure, Mr. Olive was immedi-
ately removed from licensed operator duties. Tr. 32,964

(Lecnard).

158. The operations supervisor who had conducted the
oral exam documented weaknesses which Mr. Olive had shown dur-
ing his oral, and those weaknesses were researched tc determine
what Mr. Olive had t> review to improve his performance. The
comments in the oral exam summary sheet provided tne Training
Department with a basis on which it could develor an upgrade

program. An instructor in the training dep: rtment develcped an



upgrade self-study program detailing those specific topics in
which Mr. Olive had shown weakness and materials to which he

could refer. Id.

159. Mr. Leonard explained that in most cases (and in
the case of Mr. Olive) with initial failures on oral or written
exams, Licensee's approach is to design a self-study program
which provides thé operator with guidance on where to look for
appropriate reference material to upgrade his knowledge level.

Tr. 32,964-65 (Leonard).

160. Mr. Olive followed the self-study program. A
reexamination was scheduled at a later date, and a board was
reconvened for his reexamination. In Apfil 1984, Mr. Olive
failed his oral reexamination before the board. After re-
viewing the oral reexam results, the Training Department de-
signed for Mr. Olive a more detailed and structured program
than the original self-study. This individualized program con=-
sisted of requalification training lectures, checkouts on shift
from SRO's, practice oral examinations, attendance at emergency
director training, and a final oral board, which he had to

pass. Tr. 32,965 (Leonard).

161. The final oral board was scheduled for July.
Mr. Ross placed Mr. Olive under strict orders to complete the

program, and assigned a supervisor to personally oversee
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Mr. Olive. Personnel from Training also monitored the program.
Mr. Leonard recollects that Mr. Olive completed his program in
June, at which point he went up for reexamination. Mr. Olive
passed his second reexam and was returned to licensed duties.

Tr. 32,965-66 (Leonard).

162. Mr. Ross and Mr. Leonard discussed the results
of the examination and believed that Mr. Olive's overall kncw-
ledge was satisfactory. Although they believed I'r. Olive had
the knowledge required to perform licensed duties, they felt
specific areas addressed on the board and revealed during
requalification required further upgrading. The Training De-
partment therefore developed an additional six-month upgrade
program, including checkouts on systems and procedures. Tr.

32,966 (Leonard).

163. While working on his upgrade program, Mr. Olive
has been accomplishing his shift foreman duties and completing
his Cycle 84 requalification requirements. Tr. 32,967
(Leonard). Mr. Olive's recent grades on his Cycle 84 weekly
tests -- 96.7, 86.7, 95.49, 97.5, 89.9, and 91.8 -~ indicate
that Mr. Olive has attacked his requalification and upgrade
program with vigor. Tr. 32,967-68 (Leonard). Dismissing a UCS
guestion about a possibly defeatist attitude, Mr. Ross empha-

sized that Mr. Olive has "continuously expressed a desire to
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complete his duties and upgrade his knowledge." Tr. 33,444
(Ross). Mr. Ross has no hesitation about keeping Mr. Olive on
as a member of his Operations Department. T:. 32,968

(Ross) .54/

164. Mr. Ross, who served on the two reexam boards,
suggests that one reason for Mr. Olive's dilficulties on his
oral exams was that he was off-shift and therefore away from
the control room and daily shift duties. Id. Also, Mr. Olive
apparently had serious family-related concerns at the time of
his oral exam difficulties. Id. We consider appropriate
Mr. Ross' explanation as to why Licensee allowed Mr. Olive to
take an oral reexam after his first failure: "I think anytime
you have an employee, besides having the responsibility to pro-
vide qualified operators and safe operators, we also have a re-

sponsibility to the employee. This particular employee had an

54/ UCS counsel may have had Mr. Olive in mind when he asked
Mr. Ross whether he had ever recommended that a candidate o:r a
licensed operator be removed from the training program on the
basis of poor on-the-job performance notwithstanding good exam
performance. See Tr. 32,592-93 (Jordan cross-examination of
Ross). While the evidence introduced in this hearing indicates
less than optimum performance, see UCS Tr. Exh. 9, it does not
indicate inadequate on-the-job performance by Mr. Olive. The
Board does not believe Mr. Olive's removal was necessary or
even the best alternative available to respond to Mr. Olive's
performance weaknesses. Furthermore, Licensee has removed the
second most senior operator from licensed duties because of job
performance (attendance) problems, even though the individual's
training record was excellent. Tr. 33,063 (Rcss).
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exten.ive background in proven operation, and pruven supervi-
sion. We felt he had some personal problems that perhaps in-
tervened at this time and we felt he rated another chan(cle.’

Tr. 32,449 (Ross).55/

165. The Board would like to make clear that, con-
trary :o UCS' inference. the decision whether or not to remove
someone from a training program is not lightly made. Mr. Ross
has stated that he himself takes into account past performance
in training, participation in shift activitiec, involvement in
shift incidents (e.g., pump break due to operator error), gen-
eral attitude of cooperation, and general knowledge level. Tr.
32,593 (Ross). Mr. Newton has testified that when he is
deciding whether training should make a special effort for an
individual, he considers the capability, aptitude, and effort
demonstrated by the individual. Tr. 32,42%-30 (Newton). The
Board believes that the record on Messrs. Walsh, Moore, and
Clive demcnstrates the capability, aptitude, and effort not
only of the trainees but of the Training and Operations Depart-

ments. UCS' exhibits themselves reflect the fact that not only

S5/ Mr. Ross pointed out that Mr. Olive had eight years of
Navy nuclear power experience before joining GPU Nuclear as ah
AO. Tr. 32,450-51 (Ross). In the Navy, he served a full
three-year term as a prototype instructor where, according to
Mr. Ross, if any technical, personality, or supervisory prob-
lems hac surfaced, he would have been discharged from that par-
ticular duty. Id.




is there management, but there is senior management involvement
in Licensee's responses to training weaknesses experienced by
operators. We conclude that the replacement and requalifi-
cation prograns have the mechanisms in place to discover per-

formance weaknesses and to correct them.

Training Processes

166. The replacement and requalification training
programs for licensed operators incorporate a number of comple=-
mentary processes which have significantly changed since 1981
and which provide for the systematic development, administra-
ticn, and assessment of the programs -- elements that ensure
that the program is a valid means of teaching operators how to

operate the plant safely. See, e.g., Regan, ff. Tr. 33,532.

Program Development

167. As previously described, Licensee utilizes the
TSD model to construct, implement, and maintain GPU Nuclear's
training programs. The experienced instructors in the Depart-
ment have been introduced to the TSD system through a dedicated
training session. The new instructors are indoctrinated as

part of the initial instructor development course. Newton et

al., ff. Tr. 32,409, at 29. This systematic approach to

training, wliich Licensee has used albeit informally, since




mid-to-late 1980, emphasizes the use of behavioral learning ob-
jectives to match job needs and feedback from trainees and user

group supervisory/management personnel. Id.

168. There is constant involvement by Operations man-
agement in the development and implementation of licensed oper-
ator training. Each of the program descriptions must be ap-
proved by the Manager, Plant Training, and Manager, Plant
Operations, thereby further ensuring that training needs are
met. Weekly quizzes for replacement and requalification pro-
grams are normally reviewed by the Supervisor, Licensed Opera-
tor Training, and are required to be approved by the Operator
Training Manager. This provides for consistency between exami-
nations, technical corrections, and concurrence with the estab-
lished training program. Id. at 32. In addition, comprehen-
sive examinations are submitted for approval to the Operator
Training Manager and Manager, Plant Operations. This review
and approval by subject-matter experts provides for technical

validation of the examination. Id.

169. Each time the program is implemented, it re-
flects individual needs that have been identified through the
operators and training and other management personnel. See,
e.g., ¥ 198, infra. These table-top validation processes,

although informal, help ensure that the content of the programs
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reflects the training required to develop the knowledge and

skills of each operator. Newton et al., ff. Tr. 32,409, at 32.

170. In addition to the regular training program con-
tent, certain circumstances call for implementation of special
training programs. For example, major changes in plant proce-
dures encompassing Once Through Steam Generator ("OTSG") Tube
Rupture were implemented in conjunction with the repairs done
to the OTSG's at TMI. 1These procedures reflec :ed conclusions
and recommendations contained in technical documents which were
issued in conjunction with the repairs and which had an impact
on the conduct of operations in the event of OTSG Tube Rupture
conditions. The significance of these changes and the necessi-
ty that each operator be able to operate the plant safely under
these conditions dictated that specific training be conducted.
A joint effort between Operations, Training, and Technical
Functions produced a training program which was conducted at
the PSI simulator over a three-day period during the summer of
1983. The lesson plans, training objectives, and simulator
drill guides were developed by Licensee personnel. Zach
licensed operator received three days of training, including
both simulator and classroom. A written and operational test
was administered at the end of each training program. Id. at

33; Tr. 32,855-56 (Ross).
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171. The decision by Licensee to develop procedures
based on B&Q's Abnormal Transient Operating Guidelines ("ATOG")
resulted in an additional and substantial effort by the company
to incorporate the guidelines into the present procedural
structure. Extensive man-hours were expended to revise plaat
procedures, and a training program was developed to enhance
licensed operator knowledge and skills in support of the proce-
dure change. Since ATOG emphasizes "symptom-oriented" rather
than "evant-oriented" response, the program was designed to in-
clude instruction in this area. The procedural revisions were
submitted by a committee consisting of representives from Oper-
ations, Technical Functions, and Training. As changes were
made, the committee .dentified topics that would regquire
training. The Trrining Department used these topics and the
revised procedures to develop a training program. A one-week
training program for each crew was conducted at PSI in the

- -V - oo P - s
*=3 cf zlzssroom and si-

firet muartar of 192824 <which conzi

mula“or training. The lesson plans and drill guides for the
training program were developed by Licensee personnel and for-
warded to PSI for their use. At the completion of each week of
training, each licensed operator took a written test and the
crews had an operational exam. Most of the currently licensed

operators have satisfactorily completed this special ATOG pro-

gram; four new licensed operators and one recently SRO-licensed
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Shift Technical Adviser have completed similar training
(although not this specific program). Id. at 33-34, as

modified at Tr. 32,407-08 (Newton).

172. The licensed operator training program effec-
tively provides timely training requested by the Operations De-
partment designed to resolve industry problems that are appli=-
cable to TMI. An example of this would be a fulfilled Training
request for lectures on recovery from mispositioned control
rods, which was a recent published industry problem. This re-
sponsiveness to current issues is of importance to the opera-

tors. Id. at 65; see 11 143-144, supra.

173: 1In additioh to development of training programs
requiring new knowledg2 and skills, Licensee has made provi=-
sions to address the general area of skill deterioration that
can result from a prolonged shutdown. To support training
needs in this area, two separate programs were initiated.

Newton et al., ff. Tr. 32,409, at 34.

174. A restart qualification card, developed in 1983,
has been designed to be utilized during hot furnctional testing,
zero power testing, and the power escalation test program. The
qualification card contains both individual and crew tasks
which are to be completed, and is designed to provide each cp-

erator with exposure to specific operational situations.
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Furthermore, the power escalation test program was designed
with hold-time periods at 40% and 75% power levels to allow all
crews the opportunity to participate in hands-on performance of
items identified on the restart qualification card. Id. at

34-35.

175, Additionai.y, based on management's observation
of crews during the 1984 ATOG simulator training, Licensee con-
sidered it beneficial for the crews to receive additional
training on routine evolutions associated with operation at
power. A special program was designed to incorporate lessons
on startup, power operations, and licensee event reports. The
lesson plans and drill guides developed by Licensee for these
programs were used during a three-day simulator program in May
and June of 1984. Each licensed operator was reguired to at-
tend. At the end of the training period a written and opera=-

tional test was administered. 1Id. at 35.

176. The method for control of the quality of the
technical information available to Operations 2nd Training per=-
sonnel has undergone changes. All lesson plans used by the Op-
erator Training section must be reviewed by Technical Functions
to ensure that the information and scope of material being
presented to the operators is technically correct. Id. at

35-36. A standard reference source document has been created




for use by Operations and Training personnel as a teaching and
study aid. Id. at 36; Committee, ff. Tr. 31,749, at 18; Tr.
32,911-12 (Newton). The Operations Plant Manual ("OPM"), dis-
cussed supra, at 1% 74 and 113, incorporates technical informa-
tion from sources such as previous lesson plans, technical man-
uals, system design descriptiéns and operating characteristics,
into one standard controlled document The OPM was drafted by
GPU Nuclear personnel and reviewed by designated members of
Operations, Training, and Technical Functions. The nine-volume
manual contains one hundred twenty-one sections, only a few of
which were still in the review process at the time of the hear-
ings, and addresses areas such as primary and secondairy sys-
tems, subport systems, and plant fundamentals. Learning objec-
tives, included in each section, have been written for RO's and
SRO's. Periodic reviews are scheduled for each section and an
owner is assigned to each section to ensure that it is updated

to reflect plant conditions. See generally Tr. 33,080-82,

33,422-26 (Leonard, Ross). Every time an operating procedure
is changed, consideration is given to changing the OPM as well
and, as applicable, vice versa. Tr. 32,923-26 (Ross, Leonard).
Because the OPM is controlled, it serves as a current source of
technical information for licensed operators, licensed operator

candidates, and training staff. See generally Tr. 32,908-11

(Leonard, Newton).
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177. In summary, there are numerous mechanisms in
place at TMI to ensure that the licensed operator training pro-
gram is and will continue to be responsive to the needs of the
operators, reflects current plant design, and constitutes a

performance-based program.

ii. Training Delivery

178. Training delivery at TMI encompasses several
different areas, including (1) an instructor development pro-
gram, (2) an instructor qualification procedure, and (3) an in-
structor evaluation procedure. Newton et al., ff. Tr. 32,409,

at 36-37.

179. Licensed operator instructors are regquired to
attend the one-week instructor development program, which is
under the direction of T&E's Educational Development Sec=-
tion.56/ The program includes an introduction to the TSD ap-

proach, curriculum development, development of behavioral

56/ UCS makes the point that not all current instructors have
completed the instructor development program. Tr. 32,483
(Leonard). The only one who has not attended this program,
however, is Mr. Maag, who presently has an interim cer-
tification, provided for by the procedure, to teach operators.
Id; see also, Tr. 32,216 (Long). UCS has presented no evidence
that puts into doubt Mr. Maag s teaching abilities, and the
reason Mr. Maag has not taken this program as yet is because of
his fairly recent assignment to training. Tr. 32,216 (Long);
Tr. 31,891-92 (Gardner, Uhrig).
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learning objectives, preparation of lesson outlines and lesson
plan formats, utilization of audio-visual aids, instructing
techniques, preparation of exams, evaluation techniques and
counseling techniques. 1d. at 37; see 1% 100-116, supra. In
addition to initial instructor development and, of course,
training necéssary to maintain any current license, each in-
structor attends continuing instructor development training.
The advanced instructor development program provides che in-
structor with additional skills not presented in the initial
course. Advanced training has been provided to instructors in
examination develcopment, criterion-referenced instruction,
audio-visual aids, and implementation of the TSD model. Newton

et al., supra, at 37.

180. Each instructor also must be qualified in accor-
dance with Training Department procedures. Licensed operator
instructors are required to complete a qualification card re-
lated to their area of instruction. The gualification card
specifies the proper level of technical knowled+e necessary.57/

includr.d in the instructor gualification card is a list of

S7/ Instructors for plant fundamentals are required to be
licensed operators or have specific educational background and
experience. An NRC SRO license or instructor certification is
required to instruct in plant systems and transients, integrat-
ed plant response and to function as a simulator instructor.
Newton et al., ff. Tr. 32,409, at 38.
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reading material which each instructor is reguired to read and

discuss with his supervisor. The material includes the control
of examination procedures, training program descriptions, 10
C.F.R. Part 55, and several documents describing the TMI
cheating incidents. Prior to certifying instructors, the Man-
ager, Plant Training discusses the cheating incidents with
them, emphasizing lessons learned, including the responsibil-
ities that each instructor has in ensuring the exam security

process is maintained and taken seriously. Id. at 38.

181. A revision to the instructor career development
path has resulted in precise specifications for each instructor
position in the Training Department. The mod: of progression
for instructors now incorporates five separate promotional lev-
els, whereas before there were only two available for licensed
operator instructors. The instructor levelc are based on expe-
rience, education, and accountability. This provides a more
structured career path for instructors and a viable career path
for Operations personnel. The revision is intended to encour-
age movement back and forth between Operations and Training.

1d. at 38-39.

182. The classroom performance of each instructor is
evaluated on an ongoing basis. An instructor evaluation proce-

dure provides for evaluations of each instructor by upper
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management and peers. Each instructor is scheduled to be regu-
larly evaluated -- up to eight times per year -- when involved
full-time in classroom instruction activities. Id. <t 39; see
Tr. 32,483-85 (Leonard, Newtor). A detailed rating sheet has
been developed that permits the evaluation of an instructor on
a number of the important factors related to teaching, such as
familiarity with technical information, adequate preparation
and presentation of materials, establishment of sound learning
objectives, selection of appropriate instructional methods,
proper use of instructional aids, proper response to guestions,
classroom management, and instructor characteristics such as
voice, diction, enthusiasm, and appearance. The evaluations
are reviewed by the instructor, his supervisor, and Training
management and entered into the instructor's qualification
folder. These evaluations are used to upgrade the individual
instructor's skills and identify and correct generic defi-
ciencies. Newton et al., ff. Tr. 32,409, at 39; see als<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>