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EXECUTIVE SUMMARY

Vermont Yankee Nuclear Power Station
NRC Inspection Report 50-271/96-08

This integrated inspection included aspects of licensee operations, engineering,
maintenance, and plant support. The report covers a 7-week period of resident inspection;
in addition, it includes the results of announced inspections by regional specialists.

Operations

The inspector concluded that the licensee’s efforts to improve the overall adequacy of the
corrective action processes, as defined in AP-0009, Event Reports, have been generally
effective (exceptions noted in recent past inspection reports) and closed unresolved item
URI 93-33-01. The adequacy of the VY root cause analysis in the area of human
performance related events continues to be monitored by the inspectors.

Inspector review of the most recently published Institute of Nuclear Power Operations
station evaluation (performed January 1996) identified no observations or assessments
inconsistent with recent NRC observations or assessments of VY staff performance.

Maintenance

The reactor core isolation cooling (RCIC) system limiting condition for operation (LCO)
maintenance had been thoroughly planned, and received a strong supporting engineering
review and appropriate management review. Adoquate support for the maintenance
activities was available, as evidenced by completion of the systom outage within the
planned duration. The sequencing of the RCIC room re-vitalization per the security plan
and the subsequent RCIC operability testing was adequate.

Operator performance during observed emergency diesel generator surveillance testing was
adequate and the resolution of an ambiguity in the load limit settings identified by the
inspector was appropriately resolved.

The East and West switchgear room enclosure integrity testing was appropriately
developed and executed by the VY staff. The test results for both switchgear rooms
demonstrated that the CO, suppression systems could not perform their intended design
function. Design changes to address testing deficiencies have not yet been determined by
the VY engineering staff and will be reviewed in a subsequent inspection period. This item
is unresolved (URI 86-08-01).

The new fuel inspections were adequately performed, in that no discrepancies were
observed. Although the personnel involved in the process were very knowledgeable and
experienced, the inspector noted that some aspects of the fuel assembly inspections were
done more quickly than necessary. For example, performing the procedure from memory
reduced the effectiveness of self-checking and placed a greater reliance on peer
verification. Given the large number of individual components in a fuel assembly and the



observed inspection time per assembly, the inspector considered that the effectiveness of
visual inspection could only have been enhanced by taking more time to inspect.
Occasional channel impacts on the upper fuel pin spacer during channel installation
suggested that closer attention to this operation was warranted.

The inspector’s review of the numerous corrective actions to address the valve FCV-6-12A
failure found those corrective actions to be appropriate. Similarly, the actions to clarify
non-asbestos worker activities during asbestos abatement events were found to be
appropriate. During this inspection period, the inspector monitored troubleshooting of
observed oscillations of the "A" feedwater regulating valve (determined to be fiow induced
and characteristic of the feedwater control system response at that reactor power level)
and concluded that the VY staff took proper precautionary measures while investigating
the cause of the oscillations. The VY staff conducted a thorough and self-critical review of
the December 8, 1995 reactor scram and their corrective actions were appropriate.
Unresolved item 95-25-01 is closed.

Engineering

The installation of the new reactor water clean-up system bypass line, per engineering
Jesigr. change request 95-404, was well controlled and properly designed as noted in the
thorough safety evaluation and detailed installation and test procedure.

Overall, the Appendix R design modifications were of good quality, well supported with
sound technical design basis, and in conformance with the established design control
procedures. The inspector noted that the licensee had made gocd progress in addressing
Appendix R program-related issues. However, significant work remains for completion
prior to restarting the unit from the Fall 1996 refuel outage.

VY had established a cohesive process for requiring qualitative reviews of OE information
and tracking subsequent actions for satisfactory resolution.

Good efforts had been implemented to improve programs and program activities within the
Performance and Project engineering departments. Based on review of selected self-
assessments, Functional Area Assessments (FAAs) completed, and interviews with various
staff level personnel, the inspector determined that self-critical evaluations had been
performed and aggressive efforts had been displayed to improve engineering performance.
The inspector determined that VY's self-assessment activities provided for effective
evaluations and good performance monitoring.

VY’s Event Report (ER) process effectively incorporated the use of root cause evaluations
for identifying and resolving plant issues. Good training had been provided to those
employees tasked with evaluating such issues. The inspector found that a reliable process
existed to support consistent evaluations of issues and to provide useful information of VY
performance.

The licensee properly accounted for the usable volume of the fuel oil day tank in
determining the level of fuel oil (converted to gallons) available for diesel-driven fire pump
operation. The calculation assumptions were reasonable and conservative, the




mathematical analysis precise, and the results were within TS requirements for the period
in question. Unresolved item 94-08-02 is closed.

The licensee’s response to the containment penetration piping over-pressurization event
was appropriate. The immediate operability assessment was reasonably founded and was
promptly reviewed by PORC. The BMO, although not guantitative for the specific
instances in question, provided reasonable assurance that the applicable containment
penetrations were operable. However, as the licensee noted in ER 96-0474, the original
code of construction for piping, ANSI-B31.1 1967, requires that reliefs be provided to
piping that could exceed its design limits if it becomes isolated. Pending VY staff
resolution and evaluation by the NRC staff, this event remains unresolved (URI 96-08-02).

VY had taken appropriate aciians to heighten the awareness of plant personnel for
identifying and addressing human oerformance issues. The inclusion of this focus into
FAAs and self-assessments was corsidered by the inspector to be a generally good means
for ‘e-emphasis on this topic.

VY staft’s root cause assessment and corrective actions, for a violation of TSs involving an
unreviewed temporary plant modification, were found thorough and appropriate to prevent
recurrence. The root cause was identified as a failure of management systems to promptly
implement corrective actions for a previous temporary modification implementation
problem. This root cause wa  symptomatic of a weak corrective action process and poor
staff performance with respect to proper evaluations of temporary plant modifications.
Violation 94-31-01 is closed.

The VY staff implemented appropriate interim administrative controls for the apparent lack
of TS and licensing basis clarity for the service water and alternate cooling systems.
Conversion to standard TS, targeted for implementation in mid-1998, was planned by the
licensee to ultimately resolve this item. Unresolved item 93-33-02 is closed.

Plant Support

Vermont Yankee continued to maintain an ¢ verall effective program for radioactive material
and radioactive waste management and transportation, including; audits and appraisals;
program changes and facility condition versus the FSAR; personnel training and
qualifications; the solid radioactive waste management program; and the shipping program
including implementation of the revised Department of Transportation regulations. Review
of radiological waste management and transportation activities indicated that the UFSAR
had beer: appropriately maintained. A previously identified violation (VIO 95-18-01)
regarding access controls to high radiation areas was closed due to the comprehensive and
effective corrective actions taken by the licensee’s staff.

Audits and appraisais by the licensee’s staff continued to improve the quality of the
radiological controls program. Some personnel changes had been made in the recent past
and all personnel were determined to be trained and qualified as appropriate. Facility tours
indicated good material conditions and housekeeping in areas used for processing, staging,
and storing radioactive materials and radioactive waste. Radioactive waste and radioactive
material shipment records were maintained in very good order. Program procedures

v



appropriately incorporated the changes to the DOT and NRC regulations, and training on
the revised regulations was adequate.

The licensee maintained an effective security program. Management support is ongoing,
as evidenced by the completion of the vehicle barrier system and the procurement of
training aids for tactical weapons training. The central and secondary alarm station
operators were knowledgeable of their duties and responsibilities and were not engagad in
activities that would interfere with their response functions. Management controls for
identifying, resolving, and preventing programmatic problems were effective. Maintenance
of security equipment was being performed in a timely manner as indicated by minimal
compensatory postings associated with security equipment repairs. The security force
members were found to possess the requisite knowledge to carry out their assigned duties
and the training program was found effective.
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DETAILS
Summary of Plant Status

Vermont Yankee (VY) operated at full power throughout this inspection and commenced
reactor power coastdown beginning in early August. The refueling outage was scheduled
to commence September 7, 1996.

The new Region | Regional Administrator, Hubert J. Miller, visited the VY facility on July
14 and 15 to tour the plant and interview plant management and staff.

On July 16, the NRC staff conducted a Plant Performance Review (PPR) in the Region |
office covering the performance period of July 15, 1995 to July 16, 1996. The results of
the PPR were documented by letter to VY dated August 6, 1996.

During the week of July 15, a region based specialist inspector conducted a review of the
radioactive materials/waste management and transportation area. During the week of July
22, a region based specialist inspector conducted a review of the security and safeguards
area. During the week of July 29, a region based specialist inspector conducted a review
of engineering related activities. During the week of August 19, a region based specialist
inspector conducted a follow-up inspection in the area of fire protection and reviewed
proposed modifications developed to resolve Appendix R discrepancies. The results of
these specialists inspections are integrated into this report.

I Operations
01 Conduct of Operations'
01.1 10 CFR 50.72 Notification, August 19, 1996

At 1:20 p.m. on August 19, the VY control room operators notified the NRC staff (Event
No. 30892) in accordance with 10 CFR 50.72, that the 10 CFR 50, Appendix R design
requirements were not met by the East and West switchgear room CO, suppression
systems to maintain a 50% concentration for 20 minutes (see additional inspection
observations and findings in section M2). The control room staff's notification of the NRC
was found to be in accordance with 10 CFR 50.72 reporting requirements.

01.2 10 CFR 50.72 Notification, August 22, 1996

At 4:07 p.m. on August 22, the VY control room operators notified the NRC staff (Event
No. 30912) in accordance with 10 CFR 50.72, that a 3-inch gap in the fire barrier
wrapping (3M-Interam-E-54A material) of a reactor building cable tray was identified on
August 15. The VY staff determined on August 22 that this deficiency may potentially
have an adverse impact on the effected safety ' /«*zms in the event of a fire. This
condition, identified as being outside the plant design hasis, will be f'~er evaluated by
the VY staff and reported, in writing, in accordance with 10 CFR 57

'Topical headings such as O1, M8, etc., are used in accordance with the NRC
standardized reactor inspection report outline. Individual reports are not expected to
address all outline topics.




2
01.3 10 CFR 50.72 Notification, August 27, 1996

At 1:12 a.m. on August 27, the VY control room operators notified the NRC staff (Event
No. 30925) in accordance with 10 CFR 50.72, that an unplanned engineered safety
feature (ESF) actuation occurred at 12:19 a.m. The ESF actuation involved a reactor
protection system (RPS) half-scram and a group Ill (reactor building ventilation and drywell
sampling systems) primary containment isolation system (PCIS) actuation. The cause of
the RPS half-scram and PCIS isolation was the trip of the supply breaker SACB1A between
the RPS bus "A" and control room panel 9-15 which caused a loss of the logic circuit
power.

Investigation by the VY staff identified a loose connection on the load side lead to tne
breaker. The load side lead insulatinn wus found brittle and discolored indicating the
breaker tripped due to the excessive heating (poor electrical contact causing arcing). The
damaged portion of the load side cable was removed, the terminal lug tightened (torqued),
breaker cleaned and cycled satisfactorily, and the load side cable insulation was resistance
checked. A visual inspection of the adjacent SACB1B supply breaker was performed and
no discrepancies noted. Additional details of this event and licensee corrective actions will
be documented in the Licensee Event Report (LER) to be submitted in accordance with 10
CFR 50.73.

08 Miscellaneous Operations Issues
08.1 Review of January 1996 INPO Evaluation

In accordance with the Inspection Procedure (IP) 71707 guidance, the inspector reviewed
the most recently published station evaluation by the Institute of Nuclear Power Operations
(INPO) conducted during January 1996. The inspector’s review of INPO findings and
performance assessments did not identify any items or assessments inconsistent with
recent NRC observations or assessments of VY staff performance.

08.2 (Closed) URI 93-33-01: Adequacy of the guidance provided for the classification
and processing of conditions adverse to quality.

a. In ti

This unresolved item was initiated based upon the inspectors’ observations, over a long
period of time, of the adequacy of the licensee’s corrective action program and of the
licensee’s poor review of a specific event involving the performance of corrective
maintenance on the wrong control rod drive (CRD) unit. The actions taken by the licensee
to address the specific CRD maintenance issues have been adequately implemented
(reference corrective actions report (CAR) 93-59), but the actions to address the overall
adequacy of the corrective action process have been the subject of NRC staff monitoring
for some time.



b.  Observations and Findings

To address this issue, the VY staff made some significant changes to the corrective action
program following a review by the Corrective Action Task Force (reference inspection
report © 5-80). The Task Force made a number of recommendations which were captured
in a new administrative procedure, AP-0009, Event Reports, which was implemented in
early 1995. Since the implementation of the AP-0009, the resident inspectors and
specialists have observed and assessed the VY staff’'s use of this corrective action system
on a frequent basis (reference inspection report (IR) 94-08, section 5.1.2; IR 95-11,
section 6.3; IR 95-17, section 2.3; IR 95-21, section 6.2; IR 95-23, section 6.2; and IR
96-02, section 6.1). Collectively, these observations have demonstrated that the licensee
has improved the overall quality and timeliness of problem identification and resolution.
Notwithstanding, a few isolated events (reference inspection reports 96-03, section 3.1
and 96-07, section EB.1) have occurred indicating the need for continued emphasis in this
area to ensure the consistency of the event review and corrective action processes and to
ensure the adequacy of root cause analyses involving performance related events.

0. lusion

The licensee’s efforts to improve the overall adequacy of the corrective action processes,
as defined in AP-0009, Events Reports, have been generally effective. The adequacy of
the licensee’s root cause analyses in the area of human performance related events
continues to be monitored by the inspectors.

. Maintenance
M1 Conduct of Maintenance

M1.1 Maintenance Observations

a.  Inspection Scope

The inspectors observed portions of plant maintenance activities using inspection
procedure 62707 to verify that the correct parts and tools were utilized, the applicable
industry code and TS requirements were satisfied, adequate measures were in place to
ensure personnel safety and prevent damage to plant structures, systems, and
components, and to ensure that equipment structures, systems, and components, and to
ensure that equipment operability was verified upon completion of post-maintenance
testing.

b. rvations, Findir n nclusion
The inspectors observed portions of the fullowing maintenance activity:

. Valve V13-39, reactor core isolation cooling (RCIC) system torus suction isolation
motor operator replacement, observed on July 24, 1996
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The inspector noted that the fasteners that attached the motor operator to the valve did
not include lock washers, whereas lock washers had been used in this application on two
siniilar moter operated valves in the torus suction line. The licensee determined that lock
washers were shown in the manufacturer’s design drawing. The licensee stated, however,
that the lock washers were not required if the fasteners were properly tightened; in this
case, the spring factor of the fastener serves to prevent loosening, and the lock washer
acts only as a flat washer. The manufacturer included lock washers because they serve io
prevent loosening if the fastener is not adequately torqued. Since the installation
procedure (OP-5220) requires the fasteners to be tightened to a specific torque value, the
licensee concluded that lock washers were not required. The licensee noted, however,
that this condition represented a configuration control problem. Although the existing
configuration was deemed acceptable, a non-conformance report was generated to
document the condition. The inspector concluded the VY staff’s actions to address this
configuration control problem were appropriate. (Additional inspector observations made
during RCIC system outage are discussed in section M1.2 of this report.)

M1.2 Reactor Core Isolation Cooling System Maintenance
a. Inspection Scope

The inspector reviewed the licensee’'s preparations for, and observed the conduct of,
maintenance on the reactor core isolation cooling system that was performed during an
elective entry into a limiting condition for operations (LCO) during the period July 22-26,
1996.

b. ion indi

The licensee’s procedure that governs elective entry into a limiting condition for operations
(LCO) for the purpose of conducting planned maintenance is the "LCO-Maintenance
Guideline." The inspector reviewed the RCIC system LCO maintenance plan that had been
prepared pursuant to this guidanzs. The maintenance period was scheduled to last four
days of the seven day RCIC system LCO. The plan had been reviewed by the operations
superintendent, although such review was not required by the guideline for maintenance
periods of less than 60 percent of the LCO period. The plan identified craft and
engineering support requirements during this period, and specified that high risk
surveillances would not be performed, nor would unnecessary work be performed, on any
ECCS systems. Engineering review of the plan included a quantitative, IPE-based analysis
which demonstrated that the change in yearly average risk due to the maintenance activity
was less than the proposed industry threshold for risk significance. This review also
identified systems that, from an IPE perspective, would become more important while the
RCIC systems was not available; restrictions within the plan were consistent with
maintaining maximum reliability of these systems.

During the RCIC system maintenance period, security requirements for the RCIC room were
relaxed to facilitate access (room not required to be maintained a vital area while the RCIC
system is inoperable). The LCO maintenance plan included the plan that was to be used
for devitalizing and revitalizing the RCIC room. Although the plan was adequate in terms
of physical security measures, the inspector noted that it did not require that the RCIC
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room be re-established as a vital area prior to completion of RCIC post-maintenance
acceptance testing. Due to ongoing maintenance on a ventilation damper, the licensee
considered waiting to revitalize the area until after the completion of RCIC testing.
However, the inspector verified that the RCIC enclosure was revitalized prior to the
completion of surveiliance testing.

¢, n ion

The RCIC system LCO maintenance had been thoroughly planned, and received a strong
supporting engineering review and appropriate management review. Adequate support for
the maintenance activities was available, as evidenced by completion of the system outage
within the planned duration. The sequencing of the RCIC room re-vitalization per the
security plan and the subsequent RCIC operability testing was adequate.

M1.3 Surveillance Observations
a. Inspection Scope

The inspectors observed portions of surveillance tests using inspection procedure 61726 to
verify proper calibration of test instrumentation, use of approved procedures, performance
of work by qualified personnel, conformance to limiting conditions for operation (LCOs),
and correct post-test system restoration.

. ot . | Findi

The inspectors observed portions of the following surveillance test:

. OP-4126, Diesel Generators Surveillance, section C.1, Diesel Generator Readiness
Demonstration Monthly, observed July 19, 1996

The inspector noted that adjustments are made to the governor speed droop and load limit
settings prior to testing, and that the settings are returned to normal on completion of the
test. The procedure indicates that the normal setting for the load limit is 10 (the scale is O-
10). On August 1, 1996, the inspector noted that the "A" emergency diese! generator
(EDG) load limit was set to a value greater than 10 (approximately 11, if the scale was
centinued beyond 10), whereas the "B" EDG load limit was set at 10. The inspector
informed operations personnel of this observation. Through discussions with the vendor,
the licensee determined that the normal setting for load limit should actually be fully
clockwise; depending on the particular governor, this may or may not correspond to the
upscale value of 10. The licensee stated that the procedure would be revised to eliminate
the ambiguity of the load limit settings.

c. lusion
Operator performance during observed emergency diesel generator surveillance testing was

adequate and the resolution of an ambiguity in the load limit settings identified by the
inspector was appropriately resolved.
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M2  Maintenance and Material Zondition of Facilities and Equipment

M2.1 Review of East Switchgear Room Enclosure Integrity Test

a. | ion

As one of a number of corrective actions for identified 10 CFR 50, Appendix R and Fire
Protection Program deficiencies, the VY staff closely examined the adequacy of pre-
operational testing of installed carbon dioxide (CO,) fire suppression systems. Based upon
this examination, no test data could be found for the East and West switchgear rooms’
C0, suppression systems. The inspector reviewed the testing conducted by the VY staff
and their vendor during the week of August 5, to demonstrate the design adequacy of
these CO, suppression systems.

b. ions and Findi

The inspector reviewed and discussed with the responsible test engineer special test
procedure No. 96-009, East Switchgear Room Enclosure Integrity Test, dated 8/1/96. This
test used methodologies endorsed by NFPA 12A-1992, and previously approved by the
NRC staff, to demonstrate that a CO, discharge to the room would achieve and maintain
the necessary CO, concentration to suppress a design deep-seated fire. One portion of the
test involves the use of a tracer gas (sulfur hexaflouride - SF,) released to attain a
maximum concentration of four parts per million (ppm) in the room. This initial
concentration is then monitored for approximately one hour to determine the decay and air
exchange rate of the roorn. Another portion of the test involves a door fan test which,
with the aid of a computer and associated data collection instrumentation, models the
pressurization and depressurization of the room to determine the approximate leakage area
and the calculated CO, retention time. These tests were completed during a two-day
period on the mid-shift to minimize the impact on routine operations, maintenance, and
surveillance testing.

The inspector determined that during the first tracer gas test run of the East switchgear
room on August 8, the gas concentration decay was more rapid than expected. Per
procedure, the West switchgear exhaust fan was secured and the tracer gas test rerun.
The significance of this test configuration change was that the West switchgear exhaust
fan does not automatically secure upon initiation of the East switchgear CO, suppression
system and vice-versa. Thus, if the tracer gas test data demonstrates that this
configuration is needed to assure adequate CO, concentration, than a design change to the
initiation logic would be warranted.

Following data reduction by the vendor during the week of August 12, the VY staff
determined that both East and West switchgear room enclosure integrity test results were
unsatisfactory. These test failures and CO, system design inadequacies were reported in
accordance with 10 CFR 50.72 on August 19. Consequently, CO, suppression system
design changes appear warranted for both switchgear room CO, systems to ensure they
meet the minimum design specifications.




¢.  Conclusion

The East and West switchgear room enclosure integrity testing was appropriately
developed and executed by the VY staff. The test results for both switchgear rooms
demonstrated that the CO, suppression systems could not perform their intended design
function. Design changes to address testing deficiencies have not yet been determined by
the VY engineering staff and will be reviewed in a subsequent inspection period. This item
is unresolved (UNR 96-08-01).

M7  Quality Assurance In Maintenance Activities
M7.1 Receipt Inspection and Fuel Channeling of Reactor Fuel Assemblies
a. Inspection Scope

The inspector observed new reactor fuel handling activities, from unloading from the
shipging crates through placement into the spent fuel pool (SFP) using the guidance of IP
607065.

b.  Observations and Findings

On July 23, 1996, the inspector observed the unloading, inspection, and storage of several
new reactor fuel assemblies. This activity was performed in accordance with OP-1401,
New Fuel Inspection anc “hannelling. Inspections were performed by two maintenance
personnel who were specifically trained and qualified for new fuel inspection. For each
fuel assembly, tasks prior to movement in the spent fuel pool (unloading from the shipping
crates, removal of shipping supports, verification of proper rod gap, installation of the
channel, and transfer tc the SFP) were all performed from memory, and then recorded in
the master procedure. This practice is allowed by the procedure, since OP-1401 is
classified as "for reference use”. The inspector noted no occurrences of missed inspection
requirements. One reactor engineer was in overall control of the inspection activities and
maintained the signature copy of the procedure. The work progressed rapidly, requiring
approximately 20 minutes from the start of unloading until transfer into the SFP. The
entire new fuel inspection was completed in seven days; historically, this operation has
taken 10-11 days.

On several occasions, the inspector observed that the fuel channel impacted the first fuel
pin spacer while it was being lowered onto the fuel bundle. Although no movement of the
spacer was observed on these occurrences, the inspector noted, in several other cases,
that contact was easily avoided by hand-guiding the channel until it passed over the first
fuel pin spacer.

c. nclusion

The new fuel inspections were adequately performed, in that no discrepancies were
observed. Although the personnel involved in the process were very knowledgeable and
experienced, the inspector noted that some aspects of the fuel assembly inspections were
done more quickly than necessary. For example, performing the procedure from memory
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reduced the effectiveness of self-checking and placed a greater reiiance on peer
verification. Given the large number of individual components in a fuel assembly and the
observed inspection time per assembly, the inspector considered that the effectiveness of
visual inspection could only have been enhanced by taking more time to inspect.
Occasional channel impacts on the first fuel pin spacer during channel installation
suggested that closer attention to this operation was warranted.

me Miscellaneous Maintenance Issues

M8.1 (Closed) URI 95-25-01: Review of licensee’s root cause analysis for December 8,
1995 reactor scram.

a. | 1spection Scope

This unresolved item involved the review of the pending root cause evaluation by the VY
staff of the December 8, 1995 reactor scram. Preliminary review by the inspector
identified that the automatic scram may have been preventable (reference IR 95-25,
section 2.2). The licensee conducted two separate root cause evaluations to address
difference aspects of this event. The inspector examined these evaluations to assess the
licensee’s thoroughness in evaluating staff performance and the adequacy of corrective
actions.

b. rvation indin

One root cause evaluation (tracked by VY internal commitment number INS952501),
addressed the adequacy of operations staff actions taken following the pinning of the "A"
feedwater regulating valve. Of particular interest was whether or not the stationing of the
auxiliary operator in the turbine lube oil room (adjacent to the feed pump room and out of
direct line of sight with the pinned feedwater regulating valve) was an appropriate action
given the potential for asbestos fiber exposure. The reactor scrammed due to the
uncontrolled reactor water level tr7 nsient following the locking pin vibrating loose.

Following the initial transient and valve pinning, the control room staff's judgement to
station the AO in the turbine lube oil room was based upon a concern that the AO would
be exposed to asbestos. Asbestos fibers had been shaken from the feedwater piping
insulation during the earlier transient and had settled on the floor of the feedpump room.
Maintenance workers (certified asbestos workers) were cleaning-up the asbestos in order
to restore normal access to the feedpump rocom. The AO (as with all other AOs) was not a
trained (certified) asbestos worker. The control room operators were aware of the fact
that the locking pin was not fully engaged, however, it was concluded that the difficulty in
engaging the pin partially gave some degree of confidence that it would not vibrate out.

Follow-up investigation and review by the VY staff of Vermont Occupational Safety and
Health Agency and State Department of Health regulations determined that a person who
enters an asbestos abatement area to perform non-asbestos work does not need to be a
certified asbestos worker. That individual need only be aware of the hazards and wear
protective clothing similar to the asbestos workers, including a respirator if warranted.
Based upon this determination, AP 7509, Working with Asbestos, was revised (Revision 7,
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dated 5/15/96) to address emergency type situations involving small quantity asbestos
releases and worker protective clothing and activity limitations. This information was also
incorporated into General Employee Training and operator awareness training.

Based upon the above, the inspector determined that, in hindsight, the AO charged with
monitoring the "A" feedwater regulating valve while it was in manual control (pinned)
could have been placed in protective clothing and a respirator in order to maintain visual
cortact with the pinned valve. This is not to say that the AQ would have prevented the
pin from vibrating loose, but he would have been afforded the opportunity to have
potentially prevented the event.

The second root cause evaluation was conducted by the Instrumentation nnd Controls
(I1&C) department staff to assess the cause of the feedwater regulating vaive (FCV-6-12A)
piston rod extension disconnecting from the piston rod. The I&C staff determined from a
review of completed work orders that both feedwater regulating valves were rebuilt during
the 1995 refuel outage. During post-maintenance testing of FCV-6-12A, the air operator
failed and had to be repaired. The I&C staff concluded that during the second reassembly
of FCV-6-12A, proper re-torque of the valve piston rod assembly (operator shaft) was not
conducted. Consequently the threaded fitting between the piston rod and piston rod
extension disengaged, causing the valve disc to "flutter” in the feedwater flow stream.
The licensee determined that factors contributing to this failure to properly re-torque the
piston rod assembly were: valve operator design; ineffective training of the technicians
involved; poor planning with respect to review of vendor advisory information;
maintenance procedure (OP-5353) not updated with new torque requirements; and poor
maintenance supervisory oversight.

The inspector learned from interviews that past troubleshooting activities to identify the
cause for excessive feedwater regulating valve oscillations were similarly addressed, with
respect to conducting a down power maneuver (to less than 50 percent reactor power to
remove the valve from service) and observing valve response. Previous operating
experience did not demonstrate the need for a more conservative approach (pinning the
valve prior to commencement of the down power maneuver). The inspector learned that
diagnostic performance data on valve FCV-6-12A gathered prior to December 8 was not
analyzed prior to commencement of the down power maneuver to remove FCV-6-12A from
service. Based upon the vendor’'s experience, the data taken prior to the event could not
have conclusively demonstrated the type of problem which was subsequently identified by
valve disassembly. Review of that data, subsequent to the reactor trip and identification of
the root cause being valve operating piston separation, merely clarified what the data
represented.

c. Conclusions

The inspector’s review of the numerous corrective actions to address the valve FCV-6-12A
failure found those corrective actions to be appropriate. Similarly, the actions to clarify
non-asbestos worker activities during asbestos abatement events were found to be
appropriate. During this inspection period, the inspector monitored troubleshooting of
observed oscillations of the "A" feedwater regulating valve (determined to be flow induced
and characteristic of the feedwater control system response at that reactor power level)
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and concluded that the VY staff took proper precautionary measures while investigating
the cause of the oscillations. The VY staff conducted a thorough and self-critical review of
the December 8, 1995 reactor scram and their corrective actions were appropriate.
Unresolved item 95-25-01 is closed.

. Engineering
E1l Conduct of Engineering

E1.1 Reactor Water Clean-up Bypass Line Installation Review
a. Inspection Scope

During the weeks of August 5 and 12, the licensee commenced installation activities for a
new reactor water clean-up (RWCU) system bypass line. The purpose of the new bypass
line is to permit reactor water clean-up system operation while shutdown when the
feedwater system (normal return to the reactor vessel) must be secured. During normal
power operations this bypass line will be isolated via newly installed isolation valves.
Using inspection procedure 37551, the inspector reviewed the engineering design change
package, associated safety evaluation, and the installation and test (I&T) procedure, and*
discussed bypass line installation activities with the cognizant engineer while observing
work in the field.

b. rvati nd Findin

The inspector determined that the new 2-inch diameter stainless steel RWCU bypass |.~«
design change was part of Engineering Design Change Request (EDCR) 95-404, Feedwater
Check Valve Replacement. As the title implies, the major portion of this design change
package consists of the replacement of the installed Walworth Y-lift check valves with new
Anchor/Darling swing check valves. The feedwater check valve replacement etfort is
scheduled to be conducted during the upcoming refuel outage.

The inspector examined the entire EDCR 95-404 package, focusing on the RWCU bypass
line design changes, and identified an excellent description of the changes, including:
scope, operational description, design basis impact, installation methods, and other
operational and maintenance considerations. The safety evaluation (enciosure A to EDCR
95-404) wer likewise sufficiently detailed and thorough. The inspector noited a number of
EDCR package review comments were made prior to Plant Operations Review Committee
approval and that all of the questions and comments were satisfactorily addressed or
resolved. The inspector also reviewed the RWCU bypass line I&T procedure and followed
its use during bypass line installation. The I&T procedure prerequisites and precautions
were verified and found appropriate and properly adhered to.

The inspector verified proper isolation of the RWCU system to conduct the necessary field
work and noted appropriate radiological controls being implemented during the breaching of
the RWCU system at RWCU-Spool-1. Although the welding of the residual heat removal
(RHR) line sockolet-type fitting was completed, the 8-inch RHR process line will not be
breached until the refuel outage. The inspector verified that the new bypass line was
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adequately supported (new pipe hangers installed and attached) prior to the RWCU system
being returned to service.

c.  Conclusions

The installation of the new reactor water clean-up system bypass line, per engineering
design change request 95-404, was well controlled and properly designed as noted in the
thorough safety evaluation and detailed installation and test procedure.

E1.2 Conduct of Engineering - Appendix R Program Review Follow-up

Background

During July 1995, the licensee identified a number of areas in which the fire protection
program did not satisfy the requirements of the Appendix R to 10 CFR Part 50, "Fire
Protection Program for Nuclear Power Facilities Operating Prior to January 1, 1979,"
(Appendix F). During October and November 1995, an inspection was conducted to
review VY's short term and long term corrective actions to address the Appendix R
deficiencies in their program, as documented in NRC inspection report No. 50-271/95-286,
dated December 22, 1995. As a result of that inspection, an enforcement conference was
held on January 11, 1996. Foliowing the enforcement conference, a Notice of Violation
(NOV) to the licensee was issued on February 13, 1996.

In the response to the NOV, dated March 12, 1996, the licensee agreed with the violation
and identified the short term compensatory measures which they had instituted and stated
that VY intended to achieve full compliance with 10 CFR 50, Appendix R, requirements
prior to startup from the Fall 1996 refuel outage. The licensee’'s long term corrective
actions identified in their response included the following:

Verify the safe shutdown capability analysis (SSCA) design and strengthen and
clarify the Appendix R design basis documentation, as necessary. Issuance of the
revised SSCA was targeted for prior to startup from the Fall 1996 refue! outage. In
addition, provide Appendix R training by the end of 1996 to engineers responsible
for designing, reviewing, or implementing modifications.

= Achieve full compliance with Appendix R requirements, without the need of
compensatory measures, by startup from the Fall 1996 refuel outage. This action
includes design changes, analysis, exemption approvals, and enhanced operating
procedures, as necessary.

3. Institute design changes to eliminate reliance on fuse replacement, for achieving and
maintaining hot shutdown, prior to startup from the Fall 1996 refuel outage. After
implementation of these design changes, VY intends to withdraw the existing
exemption.

4, Licensing documentation supporting all Appendix R exemptions would be reviewed
for accuracy and consistency prior to startup from the Fall 1996 outage by the
Appendix R Project Team.
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5. Line organization self assessments of Safety Evaluation Reports (SERs) in other
areas (EQ, IST, and Appendix J) would be completed by the end of 1996, including
Quality Assurance emphasis in this area via the planned program audits.

6. Review the process for submitting licensing requests and reviewing NRC SERs to
identify any improvements that would ensure completeness of communications by
the end of 1996.

At the time of this inspection, the licensee had not fully established and independently
reviewed the SSCA and Fire Hazard Analysis (FHA) documents. Therefore, the primary
focus of this inspection was to review the quality of the design modifications initiated to
resolve deficiencies related to the Fire Protection and Appendix R programs.

a.  Inspection Scope

Using inspection procedure 64150, the inspector reviewed selected design modification
packages developed to comply with the Appendix R requirements and walked down those
modifications partially implemented to assess their quality and conformance with the
applicable installation and testing requirements. The following Engineering Design Change
Requests (EDCRs) were reviewed:

v EDCR No. 96-401: Appendix R alternate shutdown system redundant fuses
modification.

@ EDCR NO. 96-402: Vernon tie upgrade for Appendix R and Loss of Offsite Power
(LNP) circuitry modification.

. EDCR No. 96-403: Appendix R/Safety Relief Valve (SRV) hot short protection
modification.

@ EDCR NO. 96-404: Appendix R drywell temperature indication modification.

W EDCR No. 25-407: Motor Operated Valve (MOV) design improvements including
Appendix R hot short modifications.

® EDCR NO. 96-411: Residual Heat Removal (RHR) minimum flow V10-16A/B and Air
Recirculation Unit (RRU) 7/8 Appendix R circuit modification.

b. Observations and Findings

The inspector reviewed the above modifications and noted that these design modifications,
initiated by the Yankee Nuclear Service Department (YNSD), were based on the new
Appendix R adopted strategies to make the alternate shutdown safety systems available in
the event of fires in various plant fire areas. EDCR 96-401, in particular, was issued to
address the exemption-related problem (more than the allow~>d systems) discussed in the
1995 inspection report. EDCR 96-401 eliminates the need to replace the fuses in various
alternate shutdown systems in the event of a fire in various plant areas. Per the new
design, the existing system fuses and postulated damaged control circuits would be
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isolated and the new set of redundant fuses and associated circuits would be connected to
these systems manually by operating the switches on the Appendix R alternate shutdown
system panels. The inspector determined that the licensee plans to withdraw the existing
aporoved exemption (for fuse replacements) upon completion of this modification and
achieving full compliance with Appendix R.

Inspector review of the above design documentation identified that the licensee had
appropriately evaluated the impact of these design changes on existing design calculations,
the FSAR, TS requirements, 10 CFR 50.59 safety evaluations, and other applicable design
documents, where applicable. For the EDCRs reviewed, the inspector noted that where
specialty group reviews were needed (i.e., seismic support analysis, equipment
qualification reviews, and fire hazard analysis impact), applicable and appropriate analyses
were completed to support the specific design change. The inspector, by system walk-
down, verified that the partial installation of the new SRVs conduit routing and cables
(EDCR 96-403) and alternate shutdown panel modifications were consistent with the
design documentation, installation and test procedures, and interim completed Appendix R
SSCA.

Based on the above review, the inspector determined that the licensee had made good
progress in completing the non-outage work. However, a significant amount of work =
remained to be accomplished on these modifications during the outage, such as cable
termination and installation of components in the operating panels, motor control centers,
switchgear, and other normally energized components. Per aiscussion with the licensee,
the inspector re-affirmed that the licensee intends to complete all fire protection-related
modifications prior to restart from the Fall 1996 refuel outage.

c. Conclusions

Overall, the Appendix R design modifications were of good quality, well supported with
sound technical design basis, and in conformance with the interim strategy basis of the
new SSCA and the established design control procedures. As noted above, at the

¢ “mpletion of the inspection, VY had not fully established and independently reviewed the
SSCA and FHA, or issued Supplemental 3 of Licensee Event Report 95-14 which captures
a number of fire protection-related issues identified since inspection 95-26. Accordingly,
these items will be examined in subsequent NRC inspections in conjunction with follow-up
of violations 95-268-01013 and 02014.

E2 Engineering Support of Facilities and Equipment

E2.1 Operating Experience Reviews
a. Inspection Scope

Using IP 37550 guidance, the inspector reviewed VY's internal responses to selected NRC
Iinformation Notices (INs) and a Generic Letter (GL) to assess the quality of their process
for responding to technical issues and operating experience. The selected NRC documents
were:
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L] GL 96-01 Testing Of Safety-Related Logic Circuits

L3 IN 96-24 Preconditioning Of Molded-Case Circuit Breakers Before Surveillance
Testing

L] IN 95-21 Unexpected Degradation Of Lead Storage Batteries

Ll IN 96-10 Potential Blockage By Debris Of Safety System Piping Which Is Not

Used During Normal Operation Or Tested During Surveillances
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