U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
NRC Inspection Report: 50-390/94-202 Permit No.: CPPR-91
Docket No.: 50-390
Licensee: Tennessee Valley Authority
Facility Name: Watts Bar Nuclear Plant, Unit 1
Inspection at: Watts Bar Nuclear Plant, Spring City, Tennessee
Inspection Conducted: November 9 through 18, 1994

Narbut, Team Leader, NRR
. Arildsen, NRR

Sanders, NRR

De Priest,NRR

Jenison, AEOD, TTD
Cummins, Contractor
Smith, Contractor

Prepared by: K?O»Q’-D (0 < L)d- (2/22/34

Paul P. Narbut, Team Leader Date
Special Inspection Branch
Division of Technical Support

Office of Nuc]ear Reactor Regulation
Reviewed by: \ .\M&,&\ \\v\)\/\ -\1»7.'5"1' )

Donald Norkin, Sect1on Chief Date

Special Inspection Branch
Division of Technical Support

\\\\\\T1ce of Nuc]ear Reactor Regulation
Approved by: K\ wv»\\‘) \ \\b\v (\"'/ -1 ,C(\1

Robert Gallo, Branch ChYef Date
Special Inspection Branch

Division of Technical Support

Office of Nuclear Reactor Regulation

Inspection Team:

oo XOWnNGO

2501050228 941228
PDR ADOCK OSOOgggO



TABLE OF CONTENTS

1.0  EXECUTIVE SUMMARY . . . . . & . o v v i i e e e e e e e e e e e
2.0 SCOPE OF THE INSPECTION . . . . . . . . v v v v v v v v v v v v v
3.0 SELF-ASSESSMENT PROGRAMS FOR OPERATIONAL READINESS . . . . . . . ..
3.1 Conduct of Operations Program . . . . . . . ¢ .+« « « ..
3.2 Operational Readiness Program . . . . . . . ¢« « ¢« « « « ¢« .« .
3.3 Quality Assurance (QA) Overview of ITS Testing . . . . . ..
3.4 Barrier Analysis Program . . . . . . . « + v v v 0 0 e 0.
3.5 Operational Readiness Review . . . . . . . . . . ...
3. Conclusion . . . . . v v v v v bt it e e e e e e e e e e e
4.0 OPERATOR COMMAND AND CONTROL . . . . . « o v v v v v v v v v o o
4.1 Shift Turnover and Test Briefings . . . . . . . . . . . . . . ..
4.2 Annunciator and Alarm Response . . . . . . . . . . . . . ..
4.3 Attentiveness . . . . . . . . L . 0 0t h e e e e e e e e e
4.4 Professionalism . . . . . . . ¢ o v 0 v oo d e e
4.5 Ownership of Systems and Safety . . . . . . . . . . ...
4.6 Control Room ACCESS . + v v v v v v v v v 4 v o v o o o o o
4.7 Procedure Adherence . . . . . . . . .0 e e e e e e
4.8 Response to Unexpected Equipment Behavior . . . . . . . . . .
4.9 Communication . . . ¢« . ¢« ¢ v v v vt e e e e e e e e e e
4.10 LOogS & . v e e e e e e e e e e e e e e e e e e e e e e e
4.11 Conclusion Regarding Operator Command, Control, and Conduct .
5.0 CONFIGURATION CONTROL AND MATERIAL CONDITION . . . . . . . . . ..
5.1 Test Lineups . . . . . . ¢ v v v v v e e e e e e e
5.2 Tagouls . . . v . L e e e e e e e e e e e e e e e e e e
5.3 Procedure Adequacy . . . . ¢ ¢ v 4 4t e e e e e e e e e e
5.4 Housekeeping . . . . . . ¢ ¢ i i i it e e e e e e e e e e
5.5 Operator Rounds . . . . . . . . . v i 4t e e e e e e
5.6 Labeling . . . . . . . . . . . e e e e e e e e e e e e e e
5.7 Problem Identification and Followup . . . . . . . . . . . ..

5.8 Conclusion Regarding Configuration Control and Material
Condition . . . « « « ¢ ¢ ¢ i i e e e e e e e e e e e e e
6.0 OTHER AREAS ASSESSED . . . & & v v v v v o vt v e e v e v v e e
6.1 Operations Staffing and Experience Levels . . . . . . . . ..
- 6.2  Switchyard Control . . . . . . . o o o o000 s oL

6.3 Detailed Control Room Design Review (DCRDR) and Human

Factors . . . o o i i e e e e e e e e e e e e e e e e e
7.0 EXIT MEETING . . . & o v ¢ v e e e et vt e e e e e e e e e e e
APPENDIX A DEFICIENCIES . . . ¢ ¢ v v v v v v v v e v e e e e e s
APPENDIX B OBSERVATIONS . . . . & & o i i i e v v e e e e e e e s
APPENDIX C PERSONS CONTACTED . . . . . . . . . .« v v v v v v v v

 d

B e W W ~n

E-}



1.0 EXECUTIVE SUMMARY

The Watts Bar Nuclear Plant is scheduling for an operating license in March
1995. The NRC plans to perform a full-scale Operational Readiness Assessment
Team (ORAT) inspection four to six weeks before the projected licensing date,
when that date comes into clearer focus.

This inspection was a reduced-scope ORAT and concentrated on assessing the
readiness of operators to exercise ownership of the plant during the
performance of integrated safeguards testing. The inspection was intended to
serve as an early indication of Operations performance. The inspection did
not attempt to evaluate the technical adequacy of the test or its results
since this was being done by the Region II staff. :

The inspection examined operator command and control, configuration control
and the applicant’s self-assessment programs for readiness-for-operation.

The team, and the applicant’s readiness-for-operations assessments, found that
in several areas the applicant was not ready for operations. The team found
that only a small number of the procedures for operations had been issued and
very few systems and plant areas had been turned over to Operations.

The team concluded that operator command, control, and conduct were fairly
well developed and close to what is expected of an operating organization.
Operating crews were found to be professional in behavior and appearance.
Communications, in annunciator response, needed further work. Overall,
operator command and control were considered a strength.

The team concluded that, overall, configuration control was adequate. The
equipment labeling program was considered to be a strength. However, further
development was needed in operator compliance to administrative procedures.
The team identified one deficiency for failure to follow procedure. Operators
had failed to follow their administrative procedures for configuration control
during vendor inspection work on vital 6.9kV circuit breakers. As a result,
17 breakers were later found to be out of their expected position for the
integrated safequards test.

The team concluded that staffing levels were in accordance with current
industry practices and were more than adequate to meet requirements. The team
noted that a good percentage of the staff had significant operating experience
at other sites.

The team observed that the Operations department maintained sufficient control
of switchyard activities.

The team performed a brief overview of the status of the applicant’s progress
in completing their DCRDR. The team found progress to be satisfactory and
observed no significant oversights. A detailed NRC audit was planned for a

future inspection.



2.0 SCOPE OF THE INSPECTION

The inspection examined the performance of the integrated safeguards test,
focusing on the Operations department and operators in particular. Operators’
attitude, command and control, and the execution of Operations programs such
as equipment lineups and tagging were examined. The inspection also included
an overview of the applicant’s self-assessment programs for readiness-for-
operations. The inspection did not attempt to evaluate the technical adequacy
of the test or its results since this was being done by the Region II staff.

The team and the applicant understood that a full assessment of readiness-for-
operations could not be performed since very few operating procedures were
issued and very few systems had been turned over to Operations. Also, a great
deal of modification and corrective maintenance work was being performed,
which was not typical of the usual conditions for an operational readiness
assessment. Consequently, prior to the inspection, the team and applicant
management clarified which applicant Operations programs were functional, and
what the level of performance expectations for Operations personnel should be.

The team consisted of four inspectors, two contractors, and a team leader. The
team was split into three teams of two for the round-the-clock coverage of
testing. The inspection included round-the-clock observation of testing in
the control room and at key field test stations for a significant portion of
the test. Specifically, four of ten test sections were observed. The
inspection also included observation of normal operator activities such as
equipment lineups, rounds, and logging. In addition, the inspection included
somgfregord review for such items as tagouts, but these were generally field
verified.

The inspection examined three main subjects: (1) Self-Assessment Programs for
Readiness-for-operation. The team examined the applicant programs. (2)
Operator Command and Control. The team observed and assessed several areas to
make an assessment of operator command and control. The areas examined were
shift turnovers, test briefings, annunciator and alarm response, attentiveness
at the control boards, dress and professionalism, staffing adequacy, ownership
of systems and safety, control room access, procedure adherence, operator
response to unexpected equipment behavior, and communication.

(3) Configuration Control and Material Condition. The team observed and
assessed several areas to make an assessment of configuration control and
material condition. The areas examined were equipment lineups, “equipment
tagouts, procedure accuracy and currency, housekeeping and material control,
operator rounds, labeling, and problem documentation and followup.

The inspection was conducted in accordance with NRC Inspection Procedure (IP)
93806, "Operational Readiness Assessment Team Inspections," and IP 93802,
"Operational Safety Team Inspection (OSTI)." The details of the inspection
follows. This report categorizes the inspection findings as deficiencies or
observations. Deficiencies, discussed in the report and Tisted in Appendix A,
constitute either (1) the apparent failure of the licensee or applicant to
comply with regulatory requirements or (2) the apparent failure of the
licensee or applicant to satisfy non-legally binding requirements (such as
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written commitments, applicable codes, standards, guides, or acceptable
industry practices). Observations, discussed in the report and listed in
Appendix B, are items considered appropriate to call to the attention of
station management, but have no direct regulatory basis. Appendix C lists the
applicant management and NRC staff who attended the exit meeting.

3.0 SELF-ASSESSMENT PROGRAMS FOR OPERATIONAL READINESS

The team did a brief review of the applicant’s self-assessment programs for
readiness-for-operations. The team concluded that the applicant’s programs
showed that progress was being made, but that much work remained to be
accomplished prior to operations. The applicant’s programs included the
following:

3.1 Conduct of Operations Program

The Conduct of Operations program placed Operations department management
personnel on-shift for the Integrated Test Sequence (ITS) to perform
oversight, assessment, and on-shift feedback to operators regarding
performance. The team considered the program to be a strength. The program
was effective in recognizing problems and effecting changes. The team
observed an improvement in operator performance during the week. The team
attributed the improvement to the effectiveness of this program.

3.2 Operational Readiness Program

The Operational Readiness Program involved the applicant’s management tracking
system for plant readiness-for-operations. The program provided a structured
tracking methodology, was comprehensive in scope, and tracked the activities
for all departments, including Operations. It tracked progress in areas such
as programs readiness, procedures, training, performance indicators, and
department improvement actions. Improvement actions were specified to be
carried out by the individual Tine departments. Assessment of the
effectiveness of the completed actions was performed by a department self-
assessment, a QA assessment, and a management review committee. The team
considered the program to be effective in tracking actions. No team
assessment was made of the effectiveness of the program in improving
performance.

Program data showed that only a small number of the operating procedures had
been issued and very few systems and plant areas had been turned over to
Operations. At the time of the inspection, the applicant had 215 of the 513
operating procedures and 479 of the 886 surveillance procedures left to be
issued. Also, only 18 of 119 systems and 17 of 96 rooms and areas had been
turned over to Operations. The program also tracked other areas important to
readiness-for-operations such as security readiness and licensing readiness
items (e.g., the status of closure of committed corrective action plans and
the Final Safety Analysis Report review status).



3.3 Quality Assurance (QA) Overview of ITS Testing

The Quality Assurance overview was not examined by the team, although QA
representatives were observed to be in attendance and performing evaluations
during the tests. The applicant had strengthened QA presence and involvement
in plant activities in response to a finding of the Operational Readiness
Review (ORR) performed by outside experts.

3.4 Barrier Analysis Program

The Barrier Analysis Program had been described to the NRC at an October 18,
1994 management meeting as one of the key actions aimed at changing the
applicant’s staff performance in problem identification and resolution.

The team found that the program was in its formative stages. It had been
initiated in October 1994. The program analyzed errors in performance using a
structured study of the barriers that should have prevented the errors, and
determined which barriers had failed and why they failed. It was designed to
ensure that incidents and errors were thoroughly analyzed, and to ensure that
adequate corrective action was taken. The program was unique to Watts Bar.
The team concluded that the program’s effectiveness was not yet proven.

3.5 Operational Readiness Review

In October 1994, the applicant completed the second phase of a review of their
readiness-for-operations using a review group consisting of TVA and expert
senior consultant personnel. The review concluded that the applicant had made
progress since the first review, conducted in April of 1993, but that
additional work was required, particularly in the area of problem
identification and resolution.

The report noted improvements since the first review. For example, the report
noted that key management positions had been filled, and that an aggressive
radiation worker training program had been established. The report also noted
several areas requiring further actions, e.g., the establishment of a self-
critical attitude and an improved work control process.

3.6 Conclusion

The team concluded that the applicant had a number of well-structured self-
assessment programs. The programs all showed that progress was being made but
that much work remained to be accomplished before operations.

4.0 OPERATOR COMMAND AND CONTROL
The team found that overall operator command and control was a strength,

although further development was needed in certain areas. The attribute of
operator compliance to administrative procedures was considered a weakness.



4.1 Shift Turnover and Test Briefings

The team reviewed the applicable procedures for both shift turnover and test
briefings. The team assessed operator compliance with their procedures
through observation of shift turnover and briefings.

The applicant defined their management expectations for turnovers and
briefings during the performance of the integrated test sequence (ITS) in a
memorandum dated October 18, 1994, "Observation of the Control of Operations
Program During ITS." The expectations were that shift relief and turnover be
performed in accordance with Plant Administrative Instruction (PAI) 2.11,
"Shift Relief and Turnover," Revision 0, dated July 13, 1994, and that test
briefings be conducted in accordance with Site Standard Practice (SSP) 8.01,
"Conduct of Testing," Revision 4, dated November 1, 1993. Management
expectations for shift turnovers and briefings included performing a thorough
and accurate turnover, performing control board walkdowns, testing of
annunciators, discussing precautions and limitations, and performing a
thorough brief with sufficient detail to ensure the entire crew was
knowledgeable of the scope of activities for the shift. PAI 2.11 and SSP 8.01
appeared to be adequate to address management expectations.

The team evaluated fourteen shift turnovers and fourteen crew briefings for
testing. Shift turnover appeared to be adequate, and improved daily. There
was an appropriate level of management representation, as well as
representation from the startup, fire protection, maintenance, and tagging
groups. The shift turnovers included appropriate information including,
lessons learned and any equipment abnormalities that occurred on the previous
night’s shift. Management representation at the turnover meetings conveyed
the lessons learned from previous shifts and their expectations for the
oncoming shift.

In some of the initial test briefings that were observed, test precautions
were not discussed, personnel assignments were not specified, and expected
equipment responses were not identified. The applicant’s self-assessment team
recognized the omissions in the briefings and promptly corrected them in the
feedback sessions held at the end of the shift. The applicant’s actions were
considered to be effective based on the improvement noted during the week.

Inadequate Procedure

Plant Administrative Instruction PAI 2.11, "Shift Relief and Turnover,"
Revision 0, Appendix C, "Shift Relief Checklist" required operators to review
the equipment out-of-service log, the technical specification action statement
log and the status control log. At the time of the inspection, none of these
logs had been initiated. Therefore, procedure requirements for operators to
review the logs was premature. The inspector considered that the procedure or
some other clarifying instruction should have specified the exact operator
expected logging action so that procedure compliance would be possible.



After the team identified the problem to applicant management, corrective
actions were identified which included a procedure change and shift briefings.
The corrective actions were documented in adverse condition document WBPER

940583.

Lack of Turnover Procedure Compliance Involving Logs

Procedure PAI 2.11 required the operators to review the Temporary Alteration
Change Form (TACF) log and the clearance log. The operators did not review
these logs and stated that they were so directed by Operations Department
supervision. The operators added that the logs were not reviewed because they
contained a very large number of construction related entries which made such
reviews nonproductive and unnecessary. This example of a lack of procedure
compliance was addressed in WBPER 940583, and was the subject of shift
briefings.

The applicant’s actions, for the NRC-identified problems of inadequate
procedure and lack of procedure compliance in Tog keeping, were considered
adequate and no additional NRC action was considered warranted based on the
lack of safety significance and the non-operational status of the plant at the
time of the inspection.

Conclusion

The team concluded that turnovers and shift briefings were, in general,
performed well. The performance of shift briefings improved during the course
of the inspection. The observed improvement was attributed to the
effectiveness of the management test coverage, assessment, and feedback of
lessons-Tearned to the crews. The team noted a problem in the turnover area
in that the operator turnover checklists were not being rigorously followed.
The checklists required operators to review logs which did not yet exist (an
equipment out-of-service log and the technical specification Timiting
condition log). Also, the operators were not reviewing certain other logs
that were available and were prescribed to be reviewed by the turnover
procedure. The failure to review the logs as prescribed by the turnover
procedure was considered a weakness in procedure adherence.

4.2 Annunciator and Alarm Response

The team observed operators’ response to control room annunciators and alarms
during twenty-four-hour shift coverage of testing and normal control room
activities. The physical condition of the annunciators was not assessed for
readiness-for-operations since significant outstanding annunciator corrective
action work remained, as evidenced by the large number of work requests
associated with the annunciators in the control room.

The applicant defined their management expectations for annunciator response
during the performance of the integrated test sequence (ITS) in a memorandum
dated October 18, 1994, "Observation of the Control of Operations Program
During ITS."



The NRC shift teams observed different crews and different evolutions (i.e.,
testing and normal evolutions). In general, annunciator response was
considered adequate but some observations indicated that improvement in
annunciator response was required. For example, cases were observed where the
senior reactor operator did not respond to the operator when the operator
announced an alarm. The operator had to physically walk over to the senior
reactor operator to receive a response. Also, some operators did not audibly
announce all alarms. Another weakness observed, consistently for all crews,
was that the cause of expected alarms was not verbalized as required by the
applicant’s October 18, 1994 memorandum. On the positive side, the operators
used their annunciator response procedures, and operators’ response to
annunciators and alarms and communications improved throughout the duration of
the inspection.

The team identified a potential problem with some operators’ understanding of
the expected annunciator alarm panel response, and the proper alarm
acknowledge-and-reset method for the diesel generator panel alarms. The
emergency diesel generator alarm acknowledge and reset lever (joystick) on
panel 1-M-26 had been worked under Work Request (WR) C261059. The work was
performed to return the joystick action to its original design-intended method
of functioning. The original design had a feature which allowed the operator
to clear the diesel generator alarms in the control room and also at the Tocal
diesel generator alarm panels in the diesel generator buildings. This feature
required an extra manipulation of the joystick which was unique to the diesel
generator panel. The feature had been purposefully defeated during the long
period that the plant was undergoing modification. - It was defeated because,
although the feature cleared alarms in the control room, control room
operators had to dispatch an operator to silence the alarms in the diesel
generator rooms. The applicant considered continued audible alarms in the
diesel generator buildings a desirable feature for operation. They did not
consider the feature to be desirable during the long period of modifications
and had temporarily removed it. Consequently, for that long period of
modifications the diesel generator panel acknowledge-and-reset lever did not
operate uniquely, but operated like all the other control panel levers.

The restored normal design feature apparently caused confusion because the
diesel generator alarm acknowledge and reset no longer behaved 1ike the other
alarm levers. Some of the control room operators interviewed by the team
stated that they thought the diesel generator response lever was not
functioning properly. However, the shift supervisor was quite clear and
stated that the alarm response lever was performing as designed.

The applicant took corrective action during the inspection. The applicant
briefed the oncoming shifts. Additionally, the Operations department sent a
memorandum to the training facility requesting that the unique operation of
the diesel generator alarm acknowledge-and-reset lever panel be added to the
operator training curriculum.

Conclusion

In general, annunciator response was considered adequate but some observations
indicated that improvement in annunciator response was required. For example,
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cases were observed where the senior reactor operator did not respond to the
operator when the operator announced an alarm, some operators did not audibly
announce all alarms, and the cause of expected alarms was not verbalized.

4.3 Attentiveness

The team observed operator activities throughout 5 days of twenty-four-hour
coverage.

Control room operators were generally attentive and responsive to plant
conditions. Operators followed sound operating practices and consulted backup
instrumentation when unexpected indications were received. Operators checked
control room recorders in accordance with their procedures. The recorders
were checked at least once per shift, to ensure they were running at the
proper speed, were inking and had proper paper alignment. Operators noted the
date and initialed the paper graphs of the recorders. Operators made tours of
the control room back panels during their shift. Monitoring and trending
schemes were established by each shift. Control room operators took prompt
actions to address and correct equipment abnormalities and referenced the
appropriate alarm response procedures.

The inspectors noted a good practice in the applicant’s designation of one of
the two control room operators to perform the necessary administrative duties.
This allowed the other operator to maintain continuous attention to the
control panels. The amplie control room manning, detailed in Section 6.1 of
this report, contributed to the observed attentiveness.

Conclusion

The team concluded that operator attentiveness to the control boards,
equipment, and plant conditions was satisfactory. The team noted that the
ample control room manning contributed to the observed attentiveness.

4.4 Professionalism

The team observed three operating crews through 5 days of continuous control
room observation and during crew briefings and meetings associated with the
conduct of the Integrated Safeguards Test. The applicant’s observation of
control room activities was performed concurrent with the NRC’s observations.

The team reviewed the management expectations for operator behavior, contained
in a memorandum issued on October 18, 1994. The team also reviewed the
procedures which provided management expectations: SMP-9.0, "Conduct of
Testing," and SSP-12.01, "Conduct of Operations," Revision 6.

With only minor exceptions, the operating crews demonstrated a high level of
professionalism consistent with the aforementioned guidance. The inspectors
observed, from discussions with the operators, that they displayed commendable
enthusiasm and confidence toward future plant power operations.

Watts Bar Nuclear Plant had no accepted, formal written dress code or
instruction. Plant management stated that an agreement was under negotiation.
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However, in the interim, the Watts Bar Nuclear Plant Operations Professional
Code, Appendix A of SSP-12.01, required the demonstration of professionalism
in work, conduct, communications, and appearance.

Conclusion

Operating crews were generally professional in appearance. The general
behavior of the control room staff was excellent; no examples of behavior
Tacking in professionalism or detrimental to an operating organization were
observed. The appearance and cleanliness of the control room was appropriate
for the condition of the plant.

4.5 Ownership of Systems and Safety

The team assessed operator ownership of systems and safety by observation
during routine and non-routine operations. Operators were assessed during
operator rounds and log taking, during shift turnover meetings, and by
interviews. Additionally, the interface between Operations and Startup
personnel was observed during pretest briefings, pretest preparations, and
testing.

Procedure SSP-12.01, "Conduct of Operations," Revision 6, detailed the
applicant’s expectations associated with ownership. Key expectations were
that operators would make the safety and welfare of employees and the public
their primary concern; that operators would express concerns involving
industrial and nuclear safety, suggest improvements, and report near misses;
that operators would understand that the integrity of an operator’s signature
or initial was an integral part of a standard of excellence; that operators
would exercise plant ownership by controlling plant activities; that as owners
of equipment, operators would be concerned and attentive to any activity
affecting that equipment; that operators would operate equipment within the
bounds of design documentation and if the bounds could not be met, the
operator would use approved methods to resolve the discrepancy.

The team’s evaluation of ownership, in regard to operator sensitivity to the
physical plant condition, was difficult due to the construction status of the
plant and the limited number of systems turned over to the Operations
department (18 of 119).

However, it was noted that equipment operations (including valve and breaker
manipulations and pump operations) for turned-over as well as non-turned-over
systems, were only performed by the operating staff. Also, the administration
of temporary modifications and the equipment clearance procedure (tagouts)
were controlled by the operating staff. The team considered these practices
to be good since they promoted a sense of ownership by implementing
operational control for those systems not turned over to the operating staff.

In addition, in the control room, operators demonstrated that they were in
charge. All activities were channeled through and approved by the control
room supervisors. The team noticed a few instances of poor communications,
poor access control, elevated noise levels, and improper annunciator response,



but these appeared to be the exception and not the rule. These areas improved
considerably as the testing progressed.

Safety consciousness was stressed at the shift turnover meetings and pre-shift
briefings. Lessons learned from previous tests were also discussed during
these meetings. The lessons learned included deficiencies, and good practices
that were observed on the previous shifts. Also, the operators were reminded
of the applicant’s STAR program (Stop, Think, Act, and Review) and were
observed implementing this program during ITS. The team concluded that these
actions helped foster a heightened awareness of safety and the need to do

things right the first time.

The Startup organization actively participated in the Operations shift
turnover meetings, conducted pretest briefings with the Operations staff, and
worked closely with the operators during testing evolutions. A communications
problem, between Startup and Operations personnel, involved a failure to
formally initiate a problem report for a malfunctioning room chiller. The
problem is discussed in detail in Section 4.9 of this report. Overall, the
team considered the interface between the Operations staff and the Startup
organization to be adequate.

Conclusion

The team found that Operations exercised proper ownership of the systems from
the standpoint of operating the equipment. The team did not assess the degree
of ownership that was exercised for material condition, or problem

identification and resolution, since so 1ittle of the plant was turned over to

Operations.
4.6 Control Room Access

The inspectors observed Operations control of access to, and overall traffic
in, the control room to verify that traffic in the control room was maintained
to a level which was not distracting to the plant operators and would be
commensurate with an operating plant’s environment.

The applicant’s procedure which specified the requirements and administrative
controls for control room activities was Site Standard Practice, SSP-12.01,
"Conduct of Operations.” Section 2.10.B, specified requirements for control
room access. The requirements were that permission had to be obtained from an
operator for entry into the Unit 1 control room area, the operator had the
authority to stop activities in the control room and to expel persons from the
control room, and only persons whose work required access were to be in the
control room. The procedure also specified requirements for behavior in the
control room. Examples of the requirements were; activities were to be
conducted in a businesslike and professional manner, actions taken shall have
been communicated to the other operators, and unauthorized reading material
was not allowed.

The applicant also defined their management expectations for control room
access and environment during the performance of the integrated test sequence
(ITS) in a memorandum dated October 18, 1994, "Observation of the Control of
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Operations Program Buring ITS." The expectations included access control,
limited non-ITS work activities, and special assignment of an Assistant Shift
Operations Supervisor (ASOS) outside the control room to control access.

Bypassing_Access Controls

Unit 1 and Unit 2 share a common control room area. There are several
entrance doors to the control room. Generally, most personnel used the Unit 1
access door. Access to the Unit 1 side of the dual control room was
controlled by a barrier and the control room ASOS. The Unit 2 side of the
control room had no barrier and was not manned by Operations. Access from the
Unit 2 side of the control room was controlled only by a sign at the Unit 2
entrance which read "No Entrance to Unit 1 From This Side." The inspectors
observed personnel, primarily Startup personnel, use the Unit 2 entry and
bypass the Unit 1 side controls to enter the Unit 1 control room area. The
team observed that this situation improved each day during testing as a result
of management oversight. However, the bypassing of access controls was never
fully controlled during the inspection. The team considered the failure of
OpeEations to positively control Unit 1 access from the Unit 2 area to be a
weakness.

Work Control

The team observed that the applicant had reduced traffic in the control room
and the work load on the assistant shift supervisor by assigning an additional
assistant shift supervisor, located in an office outside of the control room,
to screen all work packages prior to the control room assistant shift
supervisor’s review. The team considered the use of this additional ASOS to
be a strength. :

The applicant had also implemented a clearance order tagging office outside
the control room. The clearance orders for tagging out equipment and
components still had to be approved by the on-shift SOS, but the preparation
of clearances and tags was handled in the tagging office. The use of this
separate tagging office was also considered by the .team to be a strength.

By performing these activities outside the control room, the applicant reduced
the number of personnel and the distractions in the control room.

Conclusion

Control room access and traffic were generally adequately controlled for a
plant in test. The amount of unnecessary traffic was heavier in the beginning
of the test period but improved during the observation period as a result of
the management overview and feedback. Access controls were sometimes bypassed
by access through the Unit 2 side of the control room. The applicant had
established good practices to minimize control room distractions. These
practices included performing work package review and clearance preparation
activities outside the control room spaces.
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4.7 Procedure Adherence

The team reviewed procedure SSP 2.55, "Procedure Use and Adherence,"

Revision 1, dated October 7, 1994. The procedure established management
policy that all procedures must be followed, and that if a procedure appeared
unclear or inadequate the user should discuss it with the supervisor to
achieve the necessary understanding. The procedure required verbatim
compliance with each step in the sequence specified, with the exception that
steps with bullets and procedure checklists could be performed out of
sequence.

The team observed procedure adherence during twenty-four-hour-per-day shift
coverage of testing and normal control room activities and while accompanying
operators on their rounds.

Procedure use and adherence appeared to be adequate during the test
evolutions. The applicable procedures were generally used and followed by the
test director and the operators.

The team observed three examples of weak procedure adherence. (1) An operator
failed to follow appropriate procedures for configuration control, with the
result that seventeen 6.9kV breakers were mispositioned, as discussed in
detail in Section 5.1 of this report. As discussed in that section, based on
interviews with operators, the team concluded that some operators understood
that strict procedure adherence was not always a top priority when schedule
was impacted. (2) Operators were required to review two logs that did not
exist, and they did not review two logs that did exist. This example is
discussed in detail in Section 4.1 of this report. (3) Operators failed to
initial and sign the appropriate lineup sheet per procedure during yard
switching operations performed from the control room. This example is
discussed, in detail, in Section 4.10 of this report.

Procedure Control

The team reviewed a sample of control room procedures to verify that they were
maintained current. ITS testing was performed using PT1 262-01, which
referenced Temporary Operating Plans (TOPs). SMP 12.0, "Temporary Operating
Plan," Revision 5, dated June 2, 1994, provided the instructions for the
preparation, review, approval, and use of TOPs for systems and equipment. The
implementation of this procedure and the responsibility for maintaining the
TOPs was the responsibility of the Startup Records Center. The team reviewed
a sample of control room copies of the TOPs and compared them with the
originals, which were maintained in the Startup Records Center. The team
sampled 10 procedures.

The procedures reviewed were up to date and accurate; however, 1 procedure out
of the 10 did not have the latest Change Notice cover sheet although the
procedure incorporated the Change Notice’s annotations. This administrative
error was brought to the attention of the Startup Records Center and was
immediately corrected.
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Based on the teams’ review, the applicant appeared to maintain their
procedures in the control room according to their procedure.

Conclusion

Operators demonstrated good performance in adhering to operations-like test
procedures but were not achieving the same kind of performance for
administrative and configuration control procedures. An example was improper
circuit breaker alignments caused by operators’ failure to follow procedure
for configuration control. The team concluded that improvement in operator
procedure compliance was required.

4.8 Response to Unexpected Equipment Behavior

During on-shift coverage of testing, the team observed operator response to
unexpected equipment behavior. As an example, during the establishment of
prerequisite conditions for a test, a feeder breaker did not transfer as
expected. Operators stopped, rechecked procedures, reviewed drawings, and
resolved the problem appropriately before proceeding. In an another example,
operators stopped when they noted an ammeter not responding and appropriately
processed a procedure change to use an alternate ammeter.

Conclusion

The team concluded that operators responded appropriately to unexpected
equipment behavior.

4.9 Communication

The team observed operator communications during several different control
room activities. These activities included performing normal operations,
performing testing, discussing shift turnover items, conducting shift
briefings, conducting pretest briefings, and discussing technical aspects of
specific plant evolutions.

Operators generally used verbatim repeat-back when acknowledging a direction
or confirming an action. Repeat-back practices were observed in control room
communications, and in telephone and radio communications. Communications
generally included identifying the specific components with both the
component’s name and unique alphanumeric identifier. The operators identified
changing plant conditions as expected or unexpected. In some instances
Startup personnel did not employ repeat-backs when directions were given to
them in radio transmissions. When the communicating party was an operator,
the operator initiated a second request for a repeat-back. However,
occasional examples of poor communication were observed, such as when an
operator did not announce the stopping of a pump.

A large number of radio transmitters were in use. The applicant stated that
they had not yet implemented a program to limit the number of radio
transmitters or the locations in which they were used. There were areas
posted as radio transmission exclusion areas; the team observed no
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transmissions from a transmission exclusion area. Operations management
stated that radio transmissions would be controlled prior to operations.

Chiller Tripping

An important written communication from the Startup group to Operations was
not performed following the testing of the 1B shutdown board loading and
shedding functions. During the testing activities, the 1B shutdown board room
chiller compressor tripped twice, apparently due to overheating. The
overheating was communicated within the Startup organization but was not
adequately communicated to Operations. When the team discussed the
availability of the equipment with the oncoming shift of control room
operators, the operators stated they were not aware of any limitations with
respect to operation of the chillers. The inspector informed the oncoming
shift supervisor about the chiller tripping problems. The supervisor directed
that a caution tag be hung on the equipment and initiated Work Order, C305365.
Subsequently, Operations management stated that a test deficiency should have
been written to document the problem and initiate tagging and other corrective
action. A test deficiency was then initiated. The failure of Startup to
promptly initiate a test deficiency was considered an example of poor
communication.

Door Control

The team observed a shift briefing in which Auxiliary Building Secondary
Containment Envelope (ABSCE) doors where discussed. Shift supervision stated
that plant practices were being changed and the doors should no longer be left
open and should be kept shut. Auxiliary Building Secondary Containment
Envelope (ABSCE) doors were to be kept shut during operation and were part of
the secondary containment boundary. The doors had not been kept shut during
the long Watts Bar modification period in order to accommodate heavy
construction activity.

During a subsequent tour of the auxiliary building, it was noted by the team
that several of these doors were not shut. The doors were posted with two
signs stating that the doors were ABSCE doors and were required to be shut.
Operators, when queried, were uncertain as to whether the doors were required

to be kept shut.

In subsequent discussions, Operations management stated that the intent of
their direction to implement ABSCE door control had been to slowly begin to
establish door control. The team considered this to be an inadequate
communication by management since it was uncliear to operators whether the
doors were to be kept shut. Also, since signs on the doors clearly stated
that the doors should be kept shut, and since Operations was not uniformly
enforcing the posted signs, the team considered that Operations management
gave a confusing message regarding procedure compliance.

Subsequently, Operations management had the ABSCE door signs removed.

Operations staff was informed through pre-shift briefings that the requirement
to keep the ABSCE doors shut would be implemented at a later date.
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Conclusions

Operators’ communication was generally observed to be adequate. However, some
examples of poor communication were observed, such as when an operator did not
announce the stopping of a pump, and Startup personnel did not write a test
deficiency when a chiller compressor experienced repeated tripping problems.
Also, the team noted that the intent of a management communication regarding
implementation of a controlled door program was not understood by several of
the operators. The team concluded that continued management attention to
communications was warranted.

4.10 Logs

The team reviewed a thirty-day sample of shift supervisor, assistant shift
supervisor, and operator logs and turnover sheets. In addition, logs for yard
switching orders, auxiliary operators, work control, the Temporary Alteration
Change Form (a type of temporary modification) and tagouts were reviewed. The
team reviewed the logs to determine if they were established and implemented
in the manner prescribed by the applicant’s procedures.

The control room logs were generally clear and concise. Copies were routed to
Operations department management for review in accordance with the applicable
procedures. The logs clearly described facility Operations and routines.

Most operator logs contained sufficient detail on subjects such as the release
of clearances, the status changes of safety-related and other major plant
equipment, the initiation and completion of tests, the placement of major
pieces of equipment into and out of service, difficulties encountered
performing procedures, major alignment changes, and procedures performed.

Night Orders

The team reviewed the existing night orders in effect at the time of the
inspection. The night orders were specific, clearly written, and directly
related to operations. Through discussions, the team determined that the
control room operators were aware of the night orders and were conversant with
their contents and status of implementation.

STA Log

The Shift Technical Advisor (STA) log was not examined because the STA watch
had not been established by the applicant.

Conclusion

The team concluded that the control room logs were generally clear and concise
and were completed and distributed in accordance with applicant procedures.

4.11 Conclusion Regarding Operator Command, Control, and Conduct
The team concluded that operator command, control, and conduct were fairly
well developed and close to what is expected of an operating organization.

However, improvement in performance in some areas was warranted, particularly
in precise attention to administrative procedure compliance.
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5.0 CONFIGURATION CONTROL AND MATERIAL CONDITION

The team made observations in several areas that affected configuration
control and material condition. The areas were test lineups, tagouts,
procedure adequacy, housekeeping, operator rounds, labeling, and problem
identification and followup.

5.1 Test Lineups

The team assessed the applicant’s ability to maintain configuration control on
safety-related systems valves and electrical circuit breakers for the
Integrated Safeguards Test (IST).

Administrative procedure, PAI-2.10, "System and Equipment Status Control Prior
to Fuel Load," Revision 2, described the responsibilities and methods for
obtaining, maintaining, and documenting system status. These methods for
system status control included operating procedures, test procedures,
equipment lineup checklists, clearances, temporary modifications instructions,
and an "Off-Normal Log" for recording temporary abnormal equipment
configurations.

The team observed the performance and assessed the accuracy of a number of
system operations and component alignments which had been performed in
accordance with PTI-262.01, "Integrated Safequards Test," Revision 0, and
referenced System Operating Instructions (SOIs) and Temporary Operating Plans
(TOPs).

Additionally, the team independently verified the applicant’s completed Tineup
checklists. The applicant used checklists as the administrative tool to
perform equipment lineups for the purpose of establishing configuration
control of the various plant systems. The checklists contained specific
component information such as component identification number and description,
required component position/status, and the verification requirements. The
teamk;ndependent]y verified portions of the following equipment lineup
checklists:

TOP 003-01, "Auxiliary Feedwater System," Revision 0
Checklist 1 (partial)
Checklist 2 (partial)

S0I-54.01, "Injection Water System," Revision 3
Checklist 3 (partial)

TOP 031-02, "Post Accident Facility HVAC System," Revision 0
Checklist 1

Incomplete Equipment Lineup Checklist

In verifying lineups, the team found no mispositioned valves or breakers.
However, during the walkdown of TOP 003-01, Checklist 1, the team noted that
the positions of the aux/normal transfer switch for several breakers on the
vital 6.9kV shutdown boards and on the 480 volt reactor motor-operated valve
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boards were not included on the checklist for verification. The switch
positions were important because they determined whether the breaker could be
operated from the main control room (normal position) or the auxiliary control
room (aux position). Although the switches were observed to be in the correct
position required for the test, the team considered that the position of the
aux/normal transfer switches should have been specified on some configuration
control document. The applicant indicated that a Startup engineer, during a
walkdown, had previously observed (but not documented) the aux/normal transfer
switches were in the correct positions. The applicant agreed that the
aux/normal transfer switches should have been incliuded on a checklist for
verification of switch position for testing. The applicant revised and
reperformed TOP 03-01, Checklist 1, to include formal verification of the
position of the aux/normal transfer switches.

At the exit meeting, the applicant stated that, for operations, the aux/normal
transfer switches would be included in some administrative scheme, but not
necessarily the SOI checklists. The team concluded that the applicant’s
actions to address the configuration verification of the aux/normal transfer
switches were adequate.

The absence of important breaker control switch positions on the applicant’s
configuration control documents was considered an observation.

(Observation 94-202-01)
Equipment Lineup Errors

During the course of the ITS, the applicant identified several configuration

control Tlineup problems that required corrective actions. The team observed

implementation of the applicant’s corrective action measures and reviewed the
results of these actions to address the Tineup problems.

Mispositioned Electrical Circuit Breakers

On November 11, 1994, during the performance of routine rounds and log taking,
the Auxiliary Unit Operator (AUO), while accompanied by a team member,
identified that two breakers on the vital 6.9kV shutdown boards were not in
their expected positions but instead, were in a racked-down position (i.e.,
breaker disengaged and lowered to the bottom of the breaker cubicle). The
breakers were expected to be in the racked up position, as had been recently
verified in preparation for performance of the test. Further investigation by
the applicant determined that seventeen breakers on the 6.9kV shutdown boards
1A-A, 1B-B, 2A-A, and 2B-B were in a position other than that required by the
controlling SOIs and TOPs. The applicant could find no configuration control
documentation that recorded the changed position of the breakers.

The applicant subsequently determined that the breakers had been positioned by
operators who failed to follow their procedures for configuration control. A
work request (WR# 296744) had been issued on November 9, 1994, to perform
inspections on breakers located in the Unit 1 and 2 shutdown boards A and B to
determine if a potential vendor-identified clearance problem existed. The
inspections were done using maintenance instructions. However, during the
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inspection process, the breakers were made inoperable by the operators because
they were placed in the racked-down position in support of the maintenance
inspection. The off-normal condition of the breakers was not properly
documented as prescribed by procedures and eventually resulted in a loss of
configuration control and the failure to restore the breakers to the desired
position.

The applicant documented the failure to maintain configuration control of
6.9kV shutdown board breakers on Problem Evaluation Report (PER) WBPER940645.
As part of this report, the applicant performed a Human Performance
Enhancement System (HPES) evaluation and issued HPES Report WBHPE 94-030. The
preliminary root cause evaluation in the HPES report determined that a number
of causal factors were involved: (1) procedural inadequacy, (2) procedural
non-compliance, (3) failure to apply the applicant’s self-checking program,
and (4) inadequate verbal communications. PER #WBPER940645 was still open at
the conclusion of the ORAT team inspection, and the applicant was defining the
primary cause and the corrective actions.

Operations management held meetings with all operators, in late October 1994,
specifically to emphasize the need for proper configuration control and
procedure compliance for configuration control. The meetings were a
corrective action in response to resident inspector findings related to
configuration control issues. Applicant management stated that the meetings
emphasized that equipment would not be repositioned by operators without an
accepted configuration control document in hand. Accepted configuration
control documents were described, such as checklists, procedures, clearance
tagouts, and abnormal position logs.

The team interviewed the two operators involved in the breaker mispositioning
to determine their views of how the errors occurred. The operators indicated
that they had perceived that the breaker inspection was a very important job
from a schedule standpoint and had begun positioning the breakers to support
the maintenance inspection with the intent of returning them to the required
position as the inspections were completed. When this did not occur, the
operators started to initiate a tagout for configuration control, but this was
apparently abandoned due to: (1) a shift change, (2) a decision by engineering
that the inspection was not necessary, and (3) confusion in shift turnover
about the status of the work done.

The operators gave the impression that management’s message about procedure
compliance for configuration control was caveated with a primary need to meet
schedule.

The team concluded and the applicant agreed that management’s intention to
communicate its expectation for complete procedure compliance for
configuration control had not been fully successful.
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The failure of operators to follow their procedures for configuration control,
resulting in seventeen mispositioned breakers on the 6.9kV shutdown boards,
was considered a deficiency.

(Deficiency 94-202-02)

Mispositioned Circuit Breaker Carriage

Testing revealed a problem which involved the failure of an operator to
question the desired test position of a circuit breaker carriage device when
no specific instruction was provided. During paralleling operations with
Diesel Generator 2B-B, the normal supply breaker to the 6.9kV vital bus 2B-B
failed to close. Investigation by the applicant determined that the cause of
the failure of the normal supply breaker to close was that the carriage
(breaker elevating mechanism) for another breaker (the maintenance.breaker) on
the bus had been placed in the raised position. The raised position of the
maintenance breaker carriage actuated control Togic that prevented the normal
supply breaker from closing onto the bus.

Each 6.9kV vital bus has a maintenance breaker that supplies power to the bus
to support maintenance activities when both units are in cold shutdown
conditions. The maintenance breaker and the normal supply breaker are
interlocked to prevent the normal breaker from closing if the maintenance
breaker is already closed. Each 6.9kV breaker compartment has a carriage
which is used to rack the breaker up (place the breaker in the in-service
position) or rack the breaker down (place breaker in the out-of-service
position). By design, the carriage can be raised to the racked up position to
satisfy control interlocks without actually raising the breaker.

Investigation by the applicant determined that Operations personnel had
positioned the maintenance breaker to a test position as required by PTI-
262.01, "Integrated Safeguards Test." The test position has the breaker
racked out but does not specify the position of the breaker carriage. The
maintenance breaker positioning instructions used by the operator were
contained in GOI-7, "Generic Equipment Operating Guidelines,” Revision 13,
paragraph 5.7, "6.9kV Breaker Operation/Testing." The GOI-7 breaker
instructions. provided the option of placing the carriage in the raised
position or leaving the carriage in the lowered position. For the test to
work correctly, the maintenance breaker carriage had to be in the lowered
position. However, the test procedure failed to specify a preferred position
for the carriage. The operator did not question the desired position of the
carriage and positioned the carriage to the raised position. With the
carriage in the raised position, the control switch interlock logic prevented
the normal feeder breaker from closing.

The applicant issued Test Deficiency Notice 94-2000 to document the failure of
the normal supply breaker to close. As a corrective action for the test, PTI-
262.01 was changed to specify that the maintenance breaker carriage was to be
in the Towered position. Additionally, GOI-7 was changed to ensure that a
6.9kV breaker would not be left with the carriage racked up without initiating
an appropriate means of configuration control. Also, lessons Jearned from
this issue were communicated to the Operations and Startup staff during
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subsequent shift turnover meetings and pretest briefings. Additionally, the
normal supply breaker was successfully closed, as required by the test.

The team concluded that the causes of the mispositioned maintenance breaker
carriage were: (1) the operator had not stopped to question the required
position of the carriage when no test position was specified, and (2) the
applicant’s procedures were inadequate in not specifying the required carriage
position. Applicant management agreed. The team concluded that the
applicant’s corrective actions to address the issue of the mispositioned
maintenance breaker carriage were adequate. However, the failure of the
operator to stop and question the required position of the carriage when no
position was specified was considered an example of a weakness in operator
procedure compliance practices.

Failure of Cooler Fans to Restart

During 1B-B Loss of Offsite Power (LOOP) testing, the Control Rod Drive
Mechanism (CRDM) cooler and lower containment cooler fans failed to restart
automatically as expected in the test. The applicant determined that the
pretest Tineup had not been performed properly; a switch had not been
positioned correctly because the Startup engineer reading the test steps did
not fully describe the contents of a PTI-262.01 lineup note to the operator.
This note indicated that the hand switches were to be placed in the "Pull-Out"
position. Even though the fans were running, as required by the pretest
lineup, the fact that the fans were running without the hand switches in the
"Pull-Out" position prevented the proper logic setup to restart the fans after
the simulated loss of offsite power.

The applicant issued Test Deficiency Notice Nos. 94-2005 and 2006 to document
the failure of the CRDM cooler and lower containment cooler fans to function
correctly during testing and to require a subsequent retest. Lessons learned
from this issue were communicated to the Operations and Startup staff during
subsequent shift turnover meetings and pretest briefings.

The team concluded that the applicant’s actions to address the failure of the
CRDM and lower containment cooler fans to function correctly were appropriate
and that the Test Deficiency Notice would track the necessary retesting of the
fans. The team considered that this test failure did not reflect on the
performance of the operators, but on an error in procedure compliance by the

Startup engineer.
Conclusion

The team concluded that equipment Tineup controls and compliance to
configuration control procedures required improvement. Examples of weak
lineup controls included the failure of operators to follow their
configuration control procedure (resulting in improperly aligned circuit
breakers), the failure of an operator to stop and question the desired final
position of a breaker carriage when the breaker carriage position was not
specified in the operator’s procedure, and the failure of a test engineer to
correctly direct the positioning of switches in a test. These examples were
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of heightened concern because of Operations management’s recent attempts to
ensure properly controlled equipment lineups.

5.2 Tagouts

The team performed the following activities to verify that Operations was
accurately performing equipment clearances and tagouts: (1) observed operators
perform equipment tagouts, (2) reviewed documentation for a sample of
clearance order hold tags, and (3) interviewed personnel involved in
performing clearance order activities.

The procedure for clearances and tagouts was Site Standard Practice SSP-12.03,
"Equipment Clearance Program," Revision 10. SSP-12.03 specified the
requirements and administrative controls for performing clearances and tagouts
to protect personnel and plant equipment during operation, maintenance, and
modification activities.

Taqqing Office

Section 4.6 of this report discussed control room access and described a
strength of the clearance program. The clearance program included a separate
tagging office which managed the process of preparing clearances and tagouts.

Review of Tagging Documentation

The team selected clearance order tags that were installed on equipment in the

plant and verified that: (1) the information on the clearance tag, the

clearance order, and the tagged component agreed, and (2) the clearance order

ggg been filled out in accordance with administrative controls delineated in
-12.03.

The team reviewed the information on tags for the following clearance orders:
1-94-2767, 1-94-2235, 1-94-1818, 1-94-1717 1-94-2391, 1-94-2374, 0-94-0599,

1-94-2453, 0-94-0431, 0-93-1017, 1-94-2773, and 1-94-2548. No problems were

identified in the sample selected.

Observation of Tagging Activities

The team observed Operations perform the tagouts for clearance orders 0-94-
1352, 1-94-2816, and 1-94-2818. The tagouts observed were performed in
accordance with approved procedures. The personnel performing the activities
appeared to have a comprehensive knowledge of the clearance and tagout process
and of the equipment being tagged out. When information on the clearance
form, the clearance tags, or the component being tagged did not agree; the
personnel properly requested clarification from the clearance ASOS prior to
continuing and properly documented any differences.

Conclusion
The team concluded that in the sample selected, the appiicant had adequately
implemented the clearance and tagging procedures.
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5.3 Procedure Adequacy

The team did not verify the adequacy of operating procedures because none of
the procedures used for the ITS were final operating procedures. The
temporary operating procedures used for the ITS had errors which became
evident through testing. However, the problems with the temporary operating
procedures were not considered to reflect on the final operating procedures
which will be issued only after validation and verification. However, the
team observed that the majority of operating procedures were scheduled to be
validated, verified, and issued over a short period in early 1995 in
conjunction with the major activity of system turnovers to Operations.

Conclusion

The team did not verify the adequacy of operating procedures. However, the
team considered that the applicant’s schedule for issuing validated and
verified operating procedures was ambitious.

5.4 Housekeeping

The amount of modification work and corrective maintenance work in progress
did not allow for a meaningful assessment of the housekeeping and material
control area in an operating environment. However, the team noted that
Operations demonstrated interest and involvement in housekeeping issues.
Specifically, Operations provided input into a section of the Plan-0f-The-Day
devoted to housekeeping concerns.

Conclusion

The team concluded that housekeeping appeared to be adequate for the plant’s
status.

5.5 Operator Rounds

The team observed five operator rounds, including auxitliary building, control
building, and outside auxiliary unit operator (AUO) rounds. During their
rounds, the operators were attentive and responsive to plant conditions. The
operators followed sound mechanical and electrical operating practices,
consulted backup instrumentation when unexpected indications were received,
and initiated corrective action documents when appropriate. Abnormal
conditions were adequately communicated to the control room operators. No
alarms were left unattended and no abnormal plant conditions were ignored.

Lack of Acceptance Criteria

The procedure containing round sheets for auxiliary operator rounds, General
Operating Instruction 8, Revision 11, contained some check 1ist items that did
not have acceptance criteria for the parameters being checked. Most of the
check 1ist items had reasonable acceptance criteria and the team observed the
proper application of the criteria in the field. Examples of items which did
not have acceptance criteria were shutdown board room chiller o0il and glycol
levels, auxiliary feedwater pump lubrication oil filter differential pressure,
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auxiliary feedwater pump oil level, transformer temperatures (e.g., step 36 of
Section 5.1 of GOI-8), and water levels in tanks such as the condensate
storage tank and the primary water tank.

The Tack of quantitative acceptance criteria in auxiliary operator round
sheets had been previously identified, in October 1994, in an Operational
Readiness Review of the Watts Bar Nuclear (WBN) facility performed by the
applicant and outside expert consultants. The applicant was resolving the
problem at the time of the inspection. The applicant stated that the round
sheets would be updated by the start of operations.

The lack of acceptance criteria in operator round sheets was considered an
observation.

(Observation 50-390/94-202-03)

Conclusion

The team concluded that the rounds were performed adequately. The scheduling
and performance of rounds was found to be adequate. The auxiliary operators
appeared to be knowledgeable. The scope and detail of the round sheets was
considered adequate with one notable exception: no acceptance criterion was
included for some of the parameters monitored.

5.6 Labeling

The team reviewed the applicant’s procedures, guidelines, and instructions
regarding labeling and the status of the labeling program for equipment and
systems. The team examined the actual equipment and system labeling in the
plant in conjunction with related Temporary Operating Plans (TOPs), System
Operating Instructions (SOIs), and drawings. This included label verification
of portions of eight system lineups.

The applicable procedures were SSP-2.52, "Replacement and Upgrade of Plant
Component Identification Tagging/Labeling," Revision 5, and the SSP-2.52
Supplement, "Watts Bar Nuclear Plant Labeling Handbook," Revision 1, which
provides detailed guidance. These documents were not applicable to several
unique areas and specifically excluded guidance regarding the Main Control
Room and Auxiliary Control Room which were covered under Electrical Design
Standard DS-E18.1.20, "Instrumentation and Control" and the Detailed Control

Room Design Review program.

The applicant had implemented an aggressive component identification program,
as a result of the extensive system modifications and the numerous
deficiencies identified by the applicant’s system walkdowns and by NRC
inspections. The "Watts Bar Nuclear Plant Labeling Handbook" standardized
labeling and incorporated accepted human factors principles and techniques.

Very few labeling problems were observed by the team in areas where the
Tabeling program was complete. The team did note some temporary tags for
component identification, which were to have been installed for the ITS, were
missing. The missing temporary tags were for Auxiliary Feedwater (AFW) valves
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74-1-515 and 74-1-521, B Residual Heat Removal (RHR) pump room transmitters 1-
T5-30-52368 and 1-TS-30-536A, and B RHR pump room pressure switches 1-PNL-276-
731A and 1-PNL-276-731B.

Although their performance did not appear to be negatively impacted, the Label
Coordinator and the Assistant Label Coordinator who direct Auxiliary Unit
Operators (AUOs) in the performance of removing, installing, and verifying
labels had not received formal training on Watts Bar systems. The lack of
formalized training was identified by the team to the applicant’s management
for information and consideration.

The applicant previously made a commitment to the NRC for an equipment tagging
upgrade program which was to be implemented, for the systems required for Unit
1 operation, by fuel load. The overall component identification program was
approximately 70% implemented. Although Auxiliary Unit Operator resources
were frequently diverted to other priority efforts, the tagging upgrade
appeared to be progressing adequately toward meeting the applicant’s
commitment.

Conclusion

The team concluded that the applicant’s labeling program was a strength. The
program was under Operations control, but used both operators and human
factors experts, and had good human factors applications such as readability.
Labeling accuracy was excellent for turned-over systems, and the applicant had
a sound program in place to reconcile drawings, procedures, and equipment
labeling at the time of turnover.

5.7 Problem Identification and Followup

To verify that the applicant had implemented programs to correct equipment
deficiencies and conditions adverse to quality, the team evaluated the
Operations department’s activities related to the documentation, evaluation,
and correction of problems. The team performed the following activities
during this evaluation:

Observed the Operations staff’s response to problems encountered
during Integrated Test Sequence (ITS) testing, to determine if
Operations personnel displayed an appropriate awareness for
identifying and responding to potential and actual problems in
plant equipment and in procedures.

Reviewed the documentation related to these problems to determine
whether the problems had been appropriately documented and entered
into the program for evaluating adverse conditions.

Reviewed the immediate and interim corrective actions for each
problem when they were available to verify that they adequately
addressed the problem.

Discussed the problems with cognizant personnel.
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Procedures

The applicant’s corrective action program consisted of a number of elements
which had been implemented to identify and correct adverse conditions. Site
Standard Practice, SSP-3.04, "Corrective Action Program," Revision 13,
contained the requirements for Significant Corrective Action Reports (SCARs).
The SCAR process was used to evaluate the most significant adverse conditions.
SSP-3.04 also described the remaining elements in the corrective action
program, which were referred to as Administrative Control Programs. One of
these elements was the Problem Evaluation Report (PER). Site Standard
Practice, SSP-3.06, "Problem Evaluation Reports," Revision 15, specified the
process for documenting and evaluating less significant problems which did not
meet the more significant criteria of a SCAR. PERs were the vehicle used by
the applicant for documenting, and resolving the majority of conditions
adverse to quality.

Review of Problems

The team reviewed problems that were at the PER level. The team evaluated the
problems discussed below:

Circuit Breakers Qut of Position

The applicant found 17 shutdown board (6.9kV vital power) breakers out of
their required and expected position for testing. The details of this
equipment lineup error are discussed in Section 5.1 of this report.

The applicant performed the following immediate actions: (1) operators filled
out off-normal log sheets for the breakers to document the existing breaker
positions in the off-normal Tog; and (2) the breakers were returned to the
racked-up position as required by the ITS test lineups, and the off-normal log
sheets were cleared from the off-normal log. Additionally, the following
interim corrective actions were performed: (1) Operations checked the system
status files for components connected with any hold orders. The system status
files contained the most recent system lineup checklists and were maintained
in the control room as the primary reference point for component positions,
(2) Operations reviewed work activities for items worked over the previous two
days. Those work activities that could have impacted ITS Tlineups were
verified in the field where possible. (3) Operations prohibited any other
testing on ITS equipment for the duration of ITS testing to prevent additional
equipment lineup problems. (4) Operations held shift briefings with each crew
and discussed the management expectation that operation of plant components
would not be performed without an authorized procedure or work document.

The team concluded that the actions taken, through the interim action stage,
to document and resolve the problem of misaligned breakers were appropriate.
The applicant had recent problems with configuration control and had taken
some significant actions, including meetings between all crews and senior
Operations management. The applicant’s action to prevent recurrence was not
formulated at the conclusion of the inspection.

25



Component Cooling Pump Ran in the Wrong Direction

As part of ITS testing, Component Cooling System (CCS) Pump 2B-B was started.
The operator stationed at the pump to observe the pump start notified the
control room that the pump appeared to be vibrating excessively. The operator
then shut the pump off.

The applicant subsequently determined that the pump vibrated because the pump
was running in the wrong direction because two of the pump’s motor leads had
been swapped. The work activity which led to the motor wiring error occurred
in 1993 as part of the startup test program component testing for the CCS.

The applicant stated that the cause of the condition appeared to be an
inadequate post-maintenance test on the pump motor after the cable replacement
in November of 1993. The post-maintenance test that had been performed was
only a wiring schematic check. A rotation check of the motor had not been
performed. .

The applicant performed the following immediate actions: (1) the motor leads
were reconnected correctly and Operations bumped the pump and verified that it
rotated in the correct direction, (2) operators bumped the other component
cooling pumps and verified they rotated in the correct direction, (3) the
problem was added to an existing PER (WBPER940474), which the Startup group
had previously initiated to document and evaluate other instances of
inadequate post-maintenance testing. At the conclusion of the inspection PER
WBPER940474 was still being evaluated by the applicant.

The team concluded that the initial actions taken by Operations to document
and resolve the pump rotation problem were appropriate.

Switch Position Not Included in Checklist

As discussed in detail in Section 5.1 of this report, the team identified an
jinstance in which control circuit switch positions for vital circuit breakers
were not specified in the applicant’s temporary operating procedure.

After the problem was identified by the team, Operations issued, as an
immediate corrective action, Change Notice 15 to TOP 003-01. The change
notice added the auxiliary/normal switch positions to the checklist.

The applicant had developed TOPs for operating systems during preoperational
testing. The permanent procedures for operating systems were to be System
Operating Instructions (SOIs). Most SOIs had not been issued. Operations
provided feedback, from use of the TOPs, to improve the SOIs. Operations
identified the TOP checklist problem discussed above as a lesson learned and
took action to ensure the transfer switches were included in the appropriate
SOI (W.T. Stockdale memorandum to S.M. Baker dated November 17, 1994).

The team considered the actions to resolve the problem appropriate.
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Circuit Breaker Carriage in Wrong Position

As discussed in detail in Section 5.1 of this report, a normal feeder breaker
for a vital bus did not close when the operator attempted to close it for a
test step. The cause of the problem was that the positioning carriage of
another breaker on the vital bus was in an unexpected position; raised.

As an immediate corrective action, a change notice was issued to the test
procedure to specify that the breaker carriage should be in the down position
for the test. Additionally, a change notice was issued to the general
operating instruction for 6.9kV breakers. The change added a caution that
breakers should not be left with the carriage racked up unless an appropriate
means of configuration control was implemented.

The team concluded that the applicant’s immediate corrective actions were
appropriate.

Holds on Testing

The team noted that when the problems involving circuit breakers out of
position, the Component Cooling Pump running in the wrong direction, and the
circuit breaker carriage in the wrong position were identified the Shift
Operztionﬁ ?upervisor (S0S) displayed appropriate concern and stopped testing
on that shift.

Conclusion

The team concluded that Operations personnel were following their program for
problem identification during the test. Operator sensitivity to plant
physical condition was reduced because a great deal of modification and
corrective maintenance work was being performed. Operators adherence to their
programs for documenting-and correcting problems generally appeared to be
working.

5.8 Conclusion Regarding Configuration Control and Material Condition

The team concluded that the applicant’s programs for configuration control and
material condition were generally adequate. A strength was observed in the
area of labeling, and a weakness was noted in the area of equipment 1lineups.

The area of operating procedure adequacy was not assessed because very few
procedures had been issued.

6.0 OTHER AREAS ASSESSED

The team examined several other areas which did not fall in the categories
described above.

6.1 Operations Staffing and Experience Levels
The team reviewed Watts Bar Nuclear Plant operator qualification and

experience records.
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Training

A11 of Watts Bar Nuclear Plant’s training programs were accredited by the
Institute of Nuclear Power Operations and used a Systems Approach to Training.
Watts Bar operator training programs were scheduled for National Nuclear
Accrediting Board review in December 1994.

Staffing Levels

At the time of the inspection, Watts Bar met and exceeded the minimum licensed
operator staffing requirements of 10 CFR 50.54(m) for staffing the five
planned 12-hour shifts. Additionally, a licensed operator class was in
training. A1l of the unlicensed operators, Auxiliary Unit Operators (AUOs)
needed for plant operation were qualified to the applicant’s requirements.

The Shift Technical Advisor (STA) training class, scheduled for completion on
December 15, 1994, should provide for adequate staffing of STAs. The
applicant planned to use a degreed, SRO-licensed, operator as the STA for each
shift. The applicant management stated that they planned to have four Senior
Reactor Operators (SROs) on each shift. The four SROs would include the SRO-
licensed STA. Additionally, the planned crew manning for each shift would
include three Reactor Operators (ROs), and eight nonlicensed operators (AUOs).
Also, the applicant planned to have ten additional qualified AUOs available
but not assigned to a shift crew.

Experience Levels

The team observed that Watts Bar’s shift crew operating experience was
enhanced by four SROs and nine nonlicensed operators who had recent power
operations experience as operators at another nuclear facility. Additionally,
19 of the SROs had greater than 10 years experience at Watts Bar, and two SROs
had former Navy nuclear operating experience with approximately 4 years
experience at Watts Bar.

Conclusion

The team concluded that staffing levels were in accordance with current
industry practices and were more than adequate to meet requirements. A good
percentage of the staff had significant operating experience at other sites.

6.2 Switchyard Control

The team observed and reviewed switchyard activities to determine the level of
control and ownership displayed by control room operators over electrical
switching activities. The industry experience, of reactor events caused by
actions in the nonsafety switchyard, had heightened the awareness of the
importance of Operations involvement and oversight of activities in the
switchyard.
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Background

Offsite power is supplied to WBN through two separate 161kV transmission lines
from the Watts Bar Hydro Plant switchyard. Each transmission line feeds two
common station service transformers (CSSTs). Normal preferred power is
supplied from the 161kV grid system through CSSTs C and D to safety-related
6.9kV Shutdown Boards 2A and 2B. Normal preferred power is supplied to the
station nonsafety-related distribution equipment through CSSTs A and B. Each
CSST can be transferred from its normal offsite power supply to an alternate
offsite power supply. The transfer from normal to alternate supplies can be
initiated manually or automatically. An automatic transfer would result from
a loss of power to one of the 6.9kV shutdown boards.

Switching

Switchyard control activities from the CSSTs to the grid were directed by the
TVA load dispatcher, but the physical manipulation of the yard breakers was
performed by plant operators. Operator control of switching provided an
opportunity for dialogue and control by the operators if a plant stability,
safety, or technical specification issue was involved. Clearances for work on
yard equipment were controlled by site procedure SSP 12.03, which requires
Operations approval of yard work.

Missing Initials

The team reviewed TVA Nuclear Power Procedure STD 12.18, "Switchyard Switching
Order," and the control room log of completed yard manipulations. The team
noted that the procedure required the components and the sequence involved in
a Switching Order to be faxed to the control room by the TVA dispatcher. The
procedure required the Switching Order to specify the manipulation of the yard
breakers in a specific sequence, and directed the control room shift
supervisor to document the time each manipulation step was performed, and to
initial that each manipulation step was completed. The Switching Order was
required to be approved by the shift supervisor and performed by the assistant
shift supervisor. Also, in accordance with the procedure, the completed
Switching Order was faxed back to the dispatcher and a copy was kept in the
control room.

The team reviewed 15 completed Switching Orders. Seven Switching Orders did
not contain initials documenting the completion of each manipulation step, and
one order did not have the required entries identifying the operator that
performed the Switching Order manipulations, or the shift supervisor that
authorized the manipulations. The inspector informed Operations personnel of
the missing initials.

Operations personnel verified the yard configuration, initiated steps to
correct the deficient document, and briefed the shift crews. The team
considered these to be adequate corrective actions. Because the switching
operations were not safety-related, the team considered that no additional NRC
action was warranted.
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Conclusion

With the exception of the missing initials on switching data sheets, the team
concluded that switchyard manipulations were adequately performed and
controlled by Operations. Also, work in and access to the switchyards was
adequately controlled by Operations.

6.3 Detailed Control Room Design Review (DCRDR) and Human Factors

The team performed a general status assessment of the Watts Bar Nuclear Plant
Detailed Control Room Design Review (DCRDR). The team examined the status of
the resolution of applicant identified safety significant Human Engineering
Deficiencies (HEDs). Watts Bar Nuclear Plant prioritized its safety
significant HEDs into four categories. The team reviewed all 12 of the most
significant deficiencies (categories 1 and 2) and sampled eight of the 16
category 3 deficiencies and two of the six category 4 deficiencies.

Background

Item I.D.1, "Control Room Design Review," of Task I.D., "Control Room Design,"
of the "NRC Action Plan Developed As a Result of the TMI-2 Accident," NUREG-
0660, stated that operating reactor licensees and applicants for operating
lTicenses would be required to perform a detailed control room design review to
identify and correct design discrepancies. Further NRC guidance was provided
in other NRC documents including NUREG-0737, "Post TMI Requirements."
Supplement 1 to NUREG-0737, "Clarification of TMI Action Plan Requirements"
confirmed and clarified the DCRDR requirement made in NUREG-0660. In
accordance with Supplement 1 to NUREG-0737, each applicant or licensee was
required to conduct its DCRDR according to a schedule negotiated with the NRC.
On October 24, 1990, the applicant submitted a 1ist of, and schedule for
correcting all remaining category 1 and 2 HEDs, and reaffirmed its commitment
to correct all Unit 1 HEDs before fuel load.

Nine of the 34 safety-significant deficiencies remained open. The HEDs closed
by the applicant required a detailed NRC audit which was planned to be
performed in an NRC DCRDR audit scheduled for the first quarter of 1995.

The team considered that appropriate resources were committed to the timely
correction of safety significant HEDs. Progress toward correction of the
remaining HEDs was satisfactory. The team observed no significant oversights.

Safety Parameter Display System (SPDS) Status Review

The team performed a general status assessment of the SPDS, reviewing the
proposed SPDS- locations, displays, and operation. The team discussed, with
the applicant, proposed SPDS compliance with the eight applicable requirements
defined by Supplement 1 to NUREG-0737 and observed an SPDS demonstration by
the applicant.
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On April 12, 1989, the NRC issued GL 89-06, "Task Action Plan Item I1.D.2 -
Safety Parameter Display System," which requested that licensees and
applicants submit to the NRC, pursuant to 10 CFR 50.54(f), information
regarding the status of SPDS implementation. In the July 11, 1989 TVA
response to GL 89-06, TVA committed to have a functional SPDS installed and
users trained in its usage before fuel load. The applicant’s response stated
that a "functional SPDS" would comply with Supplement 1 to NUREG-0737 with the
exception of three areas which could not be completed until after the first
cycle of operation. The three areas cited in the response were documented
non-availability (system down-time), resolution of operator comments during
the first cycle, and verification that the displayed data agreed with main
control room indications.

Based on the SPDS demonstration by and discussions with the applicant, the
team concluded that appropriate actions were being taken to ensure that a
functional SPDS was being installed and users were being trained prior to fuel
load. A detailed NRC audit of SPDS was planned in early 1995.

Other Human Factors Areas

The team conducted a limited review of other human factors engineering areas.
Most of the plant operating spaces contained significant construction and
testing related materials which were not representative of the operational
condition of the plant. Some areas had poor operating environment conditions,
including lighting, temperature, and noise level. These conditions appeared
to be recognized and were being addressed by the applicant. The main control
room was orderly and provided a suitable work environment in regards to space,
heat, 1ight, and other factors. The team concluded that, prior to fuel load,
further review of the human factors engineering area would be needed when the
plant operating spaces more closely reflect the plant’s operational condition.

Conclusion

The team found the applicant’s progress in completion of their Detailed
Control Room Design Review to be satisfactory. The team observed no
significant oversights.

7.0 EXIT MEETING

The inspection scope and findings were summarized on November 18, 1994, with
those persons indicated in Appendix C. The team leader described the areas
inspected and discussed in detail the inspection results. Dissenting comments
were not received from the applicant. Proprietary information is not
contained in this report.
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APPENDIX A DEFICIENCIES

During the reduced-scope Operational Readiness Assessment Team (ORAT)
inspection at Watts Bar, the NRC inspection team identified the following

deficiency:

Deficiency: 50-390/94-202-02, "Failure to Follow Procedure"
(Section 5.1)




APPENDIX B OBSERVATIONS

During the reduced-scope Operational Readiness Assessment Team (ORAT)
inspection at Watts Bar, the NRC inspection team identified the following

observations:

Observation 50-390/94-202-01: Important breaker control switch
positions were not included on the applicant’s configuration control
documents. (Section 5.1)

Observation 50-390/94-202-03: There was a lack of acceptance criteria
in operator round sheets. (Section 5.5)
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APPENDIX C PERSONS CONTACTED

TVA Employees

*M.
*M.
*R.
*A,
*W.
*M.
*N.
*1.
D.
*D.
*D.
D.
*J.
*T.
*M.
*R.
*D.
*R.
. Scalice, Vice President Watts Bar Operations
. Schofield, Site Licensing Manager
. Skiga, Trending Manager
. Spiers, Site Quality Manager
. Stockdale, Operations Superintendent
. Vorees, Regulatory Licensing Manager
. Zeringue, Senior Vice President

Alexander, Concerns Resolution Site Representative
Bajestani, Startup Manager

Barron, Nuclear Assurance and Licensing General Manager
Capozzi, PAC/AQ Project Manager

Elliot, Engineering and Modifications Manager

Harding, Concerns Resolution Manager

Horning, Licensing Engineer

Innes, Shift Manager

Keuter, Operational Readiness Program Manager

Kehoe, Quality Assurance Completion Manager

Koehl, Technical Support Manager

Kulisek, Tagging Upgrade Project Manager

McGinnis, Shift Operations Supervisor

McGrath, Nuclear Safety Review Board Chairman

Medford, Vice President Engineering and Technical Support
Mende, Operations Manager

Nunn, Vice President, New Plant Completion

Purcell, Plant Manager

NRC Employees

. Frederickson, TVA Construction Branch Chief, Region II

Ivey, Resident Inspector

. Julian, Operations Branch Chief, Region II
. Peranich, Senior Project Manager
. Walton, Senior Resident Inspector - Construction

*Attended exit meeting

In addition to the personnel listed above, the team interviewed several
operators, senior operators, control room shift supervisors, craft, quality
assurance, and other plant personnel.
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