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EXECUTIVE SUMMARY
Vermont Yankee Nuclear Power Station
Report No. 50-271/92-06

Plant Operations

The conauct of operations during the refueling and maintenance outages, and shutdown and
stanup activities, were well controlled and contributed to the safe operation of the plant. Five
activities resulted in the inadvertent actuation of Engineered Safety Features that challenged
control room operators. However, these events were of minor safety significance and no
programmatic concerns were identified. The operating organization’s initial response to concerns
involving reactor mode switch integrity reflected a strong safety ethic. A walkdown of the core
spray system identified no conditions thai would affect system operability. Housekeeping was
generally good, however the cleanliness of the drywell did not meet Vermont Yankee
management expectations. Refueling and spent fuel inspection activities were well controlled.

Radiological Controls

A review oi radiological event response and radiological housekeeping identified no areas of
concern, An inspection of Vermont Yankee's Respiratory Protection Program identified a few
concerns regarding the training of technicians performing espirator maintenance. Recent
changes in radiation protection supervision of radiological work contributed to better control of
contamication, however, concerns were identified involving a lack of comn unication regarding
personnel contamination information. Alro identified was an issue where urkers were exposed
to higher than necessary radiation levels, but prompt action by the radiation protection
department minimized the effect of this condition,

Maintenance and Surveillance

Improvements in equipment and tooling increased personnel safety and reduced personnel
exposure. Very good maintenance and supervisory oversight contributed to Vermont Yankee's
und- danding of equipment failure mechanisms and the repair efforts necessary to restore the "B"
emergency diesel generator to service. Direction provided by Operations Department
management during the emergency core cooling integrated test maintained a high level of control
and assured the sefe conduct of this test. C . rective actions involving a missed Technical
Specification surveillance requirement were appropriate and the issuc was dispositioned as a non
cited violation,

Security
For Cause testing identified a number of employees not in conformance with the licensee's
Fitness-For-Duty program, Corrective actions were good, and an issue involving completeness

of For Cause testing was dispositioned as a non-cited violation. Vermont Yankee access control
for the drywell was determined to be in accordance with regulatory requirements, and good
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control was maintained for material brought ini. the containment. The NRC notified Vermont
Yafikee that a change to their security plan constituted a decrease in plan effectiveness, although
subsequent actions 1o resolve this issue were acceptable. The use of overtime by security
personnel was found 10 be excessive, and additional mausgement attention is warranted in this
area,

Engineering and Technical Fupport

Corrective «Ctions involving reactor vessel cladding indications ard voltage setpoint drift in
safety-related under-voltage relays were determined to be appropriate.  Vermont Yankee's
evaluation and actions 10 resolve reactor mode switch integrity concerns dermonstrated a strong
orientation toward nuclear safety.

Safety Assessment and Quality Verification

Plant tours conducted by all levels of plant management and supervision were effective in
assuring the safe and proper conduct of activities during the outage. Guidance provided 1o
control room operators regarding the loss of decay neat removal was determined to be good,
however, a reluctance to formalize the guidance as a procedure was noted. A review of quality
control documents associated with the repir of the “B" emergency diesel generator identified no
concerns, Activities to resolve a residual heat removal service water leak were well controlled.
An inspection involving Temporary Instruction 2515/113, “Reliable Decay Heat Removal During
Ouiages,"” found that the licensee has incorporated industry guidance into their outage planning
and management programs,
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Operators respondad to the above condition in accordance with recovery procedures. Timely
assessment and recovery actions by the operators occurred. Within three minutes of initiating
~.ndition, the MSIVs were reopened and reactor core decay heat removal was again provided
by the plant’s main condenser. The 4-hour 10 CFR 50.72 (b)(2)(11) required report to the NRC
was made in a very timely manner. All plant systems responded to the PCIS and reactor scram
signals in accordance with their design. A comprehensive post-trip report was developed by the
Operations Department as a result of this event. Subsequent investigation by VY drtermined that
this event was caused by the RMS contacts not fully engaging in their proper iocation. VY
analysis of this event was provided in their April 4 submittal of Licensee Event Report (LLER)
No. 92-05. The NRC's review of the VY evaluation of RMS concerns is contained in Section
L .

Since subsequent RO activities were RMS position dependent, and until a thorough investigation
could be completed, VY instituted on March 7 an appropriate compensatory requirement to be
implemented by the Instrument and Control (I&C) Department, This action was the result of
a Plant Operations Review Committee (PORC) recommendation, and required that before any
activity 18 initiated, based on a RMS position change, that all contacts associated with that
position be verified. Night and Standing Orders, as well as 1&C RMS contact verification
forms, were developed by VY as appropriate administrative and work cuntrols to provide proper
implementation of the RMS integrity checks. No NRC concerns, as relating to the conduct of
the verification activity, were identified.

The response to this event by the plant operating organization was excellent. The self-
identification and timely implementation of the compensatory measure established by the PORC,
until questions of RMS integrity could be fully addressed, demonstrated stiong safety ethic.

2.2.2 Partial Reactor Seram Due to Personne! Error

On March 7 with the RMS in "Refuel" and all rods fully inserted. a partial reactor s.ram
resulted from an 1&C technician who iradvertently pulled fuses associated with the reactor
protection system (RPS). This deenergized one of four RPS channels, causing one of four
cantrol rod groups (20 rods) to scram. The immediate actions to replace the fuses, reset the
reactor scram, and make a timely event report to the NRC pursuant to 10 CFR 50.72 were
appropriate. This event was of minor safety significance, because the plant was initially
shutdown with all rous fully inserted and no subsequent rod movement occurred.

The scope of the maintenance activity was to pull the fuses associated with the turbine thrust
bearing detector to allow removal of the main turbine generator's front standard. The switching
and tagging order associated with the work request listed the fuses by their control wiring
diagram (CWD) fuse identification, Because the technician failed to refer * the fuse selection
verification document to determine the proper fuse identification on the panel, a MSIV fuse and
a RPS fuse were pulled instead of those associated with turbine thrust bearing cirouitry.
Vermont Yankee uses the fuse selection verification document to cross-reference fuse
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2.2.4 Inadvertent PCIS Group 1 Isolation Due to lmproper Jumpering of a Relay Coil

On March 15 with the RMS in "Shutdown," an inadvertent actuation of one half of the PCIS
Group 11 isolation system occurred during I&C maintenance on a MSIV relay coil. Al affected
Group 111 isolation valves responded properly and the standby gas treatmont systein automatically
initiated. The 1&C technician immediately recognized his error involving the installation of a
jumper and informed the control room. 1. control room operators responded to the Group 111
isolation and made a timely 4-hour event report to the NRC pursuait to 10 CFR §0.72, This
event was of minor safety significance.

The intent of the jumper was to allow removal of a relay coil while maintaining power to
downstream relays. However, while jumpering the relay, the technician inadvertently touched
the grounded jumper to the high voltage side of an adjacert relay circuit causing a high current
condition that blew the circuit power supply fuse (5 amperes). This de-energized a portion of
the PCIS Group 111 isolation circuitry.,

The inspector discussed this event with the cognizant 1&C engineer, inspected the area in which
the work was performed, and concluded that this event was an isolated occurrence due to a
personnel error, This event will receive further NRC inspection during the review of LER 92-08
submitted by VY on this subject.

2.2.5 Inadvertent PCIS Greup IV and Group V Isolation Due to Inadequate Pre-Job
Review

On March 31 at approximately 5:30 p.m., an 1&C technician removed the power supply leads
to protection circuit relays and unknowingly removed power to relays associated with the PCIS.
This activated a Group 1V isolation of the residua! heat removal (RHR) system and a Group V
isolation of the reactor water clean up (RWCU) system. When the isolations occurred, the RMS
was in "Shutdown,"” the RWCU system was inoperabie due to maintenance, and the "A" RHR
system was operativig in the shutdown cooling mode. All isolations actuated properly. The plant
restored reactor vessel cooling and promptly made a 4-hour event notification to the NRC. This
event was of minor safety significance, due to low reactor decay heat.

The work order (WO) issued to control this activity was independently review.. by the
technician and the job planner/foreman; however, the reviews were not of sufficient detail to
identify all relays that would be de-energized while performing this work. Vermont Yankee
determined that: (1) the responsible technician should have initiated VY lifted leads and jumpers
requirements or should have more carefully reviewed the prints prior to initiating the work; and,
(2) a more thorough independent review could have prevented this event.

The inspector discussed the details of the event with the involved technician. the job foreman,
and with the planner responsible for the independent review and the job foremar, and concluded
that VY's assessment of the cause of this event was accurate. The NRC will further review the
event details and VY corrective actions during the review of LER 92-11.
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2.3.3 Housekeeping Observations

Overail, the housekeeping within the reacior buiiding (RB) and turbine building (TB) was
commensurate with the maintenance performed during the outage. The inspector observed some
lapses in good housekeeping practices that resulted in congested areas, making access difficult
tc certain areas of the plant. However, no areas challenged personnel safety or required
immediate attention. Vermont Yankee management focused a significant amount of attertion o
housekeeping issues during the daily outage meeting by continually stressing the importance of
good housekeeping practices and identifying areas requiring improvement. Further, the inspector
frequently observed management and supervision performing plant tours and documenting
deficiencies. Management also reviewed various personnel accidents to determine whether any
changes to their safety policies were necessary, The inspector reviewed VY's housekeeping
deficiencies and verified the completion of the corrective actions associated with the issues
identified. Based on the overall very good housekeeping conditions within the plant, VY
expectations regarding satisfactory housekeeping conditions were well communicated to the
outage organization, :

2.3.4 Reactor Vessel Inspection and Refueling Activities

The reactor vessel inspections and refueling activities for RO XVI were observed to be well
controlled and performed in accordance with approved nrocedures, The inspector verified
procedural prerequisites and sign-offs, observed the s .sfactory accomplishment of spec. ic
procedural steps, and determined that refueling operators and engineers were knowledgeable of
procedural requirements. The inspector noted effec -« control by the senior reactor operator
licensed for refueling activities and effective communications between the refueling operators and
Reactor and Computer (R&CE) Department engineers. This coordination was professional and
contributed to event-free refueling activities.

The inspector reviewed VY procedures OP 1410, Rev. 17, "Fuel Loading" and OP 14 || Rev.
13, "Core Verification" and determined that the latest revisions were in use. The procedurcs also
reflacted the actual performance of the activities on the refueling floor, and were being adhered
to by the operators and R&CE Department engineers. During core verification activitie.. the
inspector observed effective control by the R&CE Department engineer of fue!l assembly seat
checks and fuel assembly identification number checks. The inspector noted a few minor
deficiencies in the documentation of refueling core verification activities; however, department
supervision were already cognizant of the deficiencies and had initiated appropriate corrections,
The records accurately reflected the correct core load. The inspector noted that the R&CE
Department assigned a third engineer to the ref* 3ling floor during core verification to perform
an independent check of the proper loading of fuel assemblies. This was viewed as a positive
inatve,



2.3.5 Control of Plant Work Activities

VY requires the control room shift supervisor (8S) to be responsible for the control of systems
and equipment during all phases of plant operation. This principle was manifest during RO XVI
when the Operations Department identified and prevented the performance of at least two
maintenance activities that, if left unchallenged, would have reduced the number of operable core
fill systems and would have contributed to a reduction in plant safety, T'he two cases involved
maintenance activities associated with the core spray system and relay testing for loss of normal
power supply logic. This excellent attention to detail provided the uecessary back-up to planning
and scheduling to assure the proper sequencing of maintenance. However, this level of control
was diminished in one instance when less than adequate oversight contributed to the improper
restoration of a reactor vessel water level instrument following the replacement of an excess flow
¢heck valve. This resulted in an ECCS actuation and core flooding with the reactor vessel head
removed (Section 2.2.6).

Very good control of outage activities was also reflected by the control of emergent work. This
type of reactionary work included maintenance activities to correct: component failures (RMS,
service water pump “A.," and the "B" EDG); testing or inspection results (motor operated valve
testing, local leak rate testing, low pressure feedwater heater maintenance, and the repair of a
RHRSW leak); and problem maintenance (RPV head o-ring).

Overall, good planning and scheduling changes were implemented to account for emergent work.
The priorities assigned to such items were commensurate with the safety function of the
equipment involved. Few maintenance activities or increases in the outage scope could be
attributed to poor planning, even though areas for improvement were identified by VY.

3.0 RADIOLOGICAL CONTROLS (71707

3.1 Inspection Activities

Compliance with the radiological protection program was verified on a penodic basis.
3.2 laspection Findings and Review of Events

3.2.1 As Low As Reasonably Achievable (ALARA) Concern During RHR System
Operation

On March 18, the inspector observed three ¢~ ‘~actors in the immediate vicinity of the lower
head of an RHR heat exchanger being operated in the shutdc wn cooling mode. One of the three
contractors was badged for unescorted access and the other two were badged as visitors, The
contractor badged for unescorted access was assigred the dual responsibility as the firewatch and
as the escort. This required the visitors to stay in the area of the lower RHR heat exchanger
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3.2.3 Radiological Event Response

The RP staff were also observed to be responsive to radiological tiquid spil's within the plant.
During two minor spills, the inspector observed the prompt establishment of radiological
boundaries and postings. In addition, the RP staff attempted to identify the cause and evaluate
the significance of each event. These initiatives were understood by on-shift technicians and
contributed to informing on-coming shift personnel and supervision, Survey activities were
promptly initiated and included both the areas and workers in the immediate vicinity. Access
to the spill areas was promptly restored following decontamination efforts.

3.2.4 Communication of Contamination Event Report Information

The inspuctor reviewed the manner in which communications were conducted between the
radiation check point (RCP) for the radiologically controlled area (RCA) and the RCP at the
drywell access. The inspector noted that there was a lack of communication from the RCA to
the drywell RCP regarding the status of personnel contamination event reports and the results «.f
the subsequent surveys. Vermont Yankwe requires that radiological surveys be performed
following personnel contamination events, in part, to provide an assessment of the contamination
levels and the scope of the decontamination effort. However, when contamination events
occurred within the drywell, all records were kept at the RCA RCP. Not communicating this
information to the dryweli RP techricians was reflected in their lack of knowledge of recent
contamination events that occurred on jobs prior to their shift that were still on-going. This
conclusion was based on the inspector questioning various RP technicians assigned to the drywell
access RCP. The techiicians could not articulate what previous maintenance activities caused
personnel contaminations. However, the technicians were able to inform the inspector of events
that happened on their own: shift. This observation was acknowledged by various RP technicians
as being important to a good pre-job brief and could contribute to preventing subsequent
contaminations dnring similar mainenance activities. The RP Supervisor acknowledged
inspector's comments and concerns «nd indicated that the matter would receive further review.

3.2.5 Respiratory Protection Program Activities

During a facility tour on March 29, the inspector observed respiratory protectior equipment
inspection and maintenance activities. RP contractor personncl involved in the activities appeared
knowledgeable and informed the inspector as to the procedure used to control the activity and
the nature of the training they received. Plant procedure AP 0505, Rev. 22, "Respiratory
Protection” specifies as a prerequisite that only personnel trained and qualified shall operate the
respirator fitting/equipment or perform maintenance on respiratory protection equipment. In
addition, Section D, Maintenance of Respiratory Protection Equipment, or the aforementioned
procedure requires that replacement of parts or repair will be performed by personnel who have
received documented training in the maintenance of the subject equipment. Follow-up review
by the inspector of training records identified that VY had not kept the necessary record to satisfy
this requirement for a contract senior RP technician. The inspector obtained collaborating
information by interviewing involved VY and contract personnel to determine that appropriate
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rocirculates, flushing the work surfaces of contamination. In addition, improvements were made
to the rigging equipment used to transport the CRD mechanisms from their under vessel position
to the CRD skid.

The transportation and rebuild casks reduced the radiation exposures and contamination levels
for this activity. Specific activities associated with the new equipment contributed to a reduction
of approximately 2.4 man-rem. Even with this reduction, the total exposure was comparable to
the last RO levels (approximately 12 man-rem) due to increases in the work scope and unplanned
matz. «al problems., Recommendations to further reduce exposure will be documented by the
CRD Task Force Post-Outage Report and considered for implemc. tation,

MSL Piug Installation/Removal

The second activity enhanced was the installation and removal of MSL plugs. The function of
the MSL plugs is to isolate the main steam system from the reactor vessel when reactor vessel
water level is raised above the level of the pipe openings. The higher-than-normal water level
supports reactor refueling. Vermont Yaakee acquired special equipment to remotely install and
remove MSL plugs from the reactor vessel flange area. This significantly increased personnel
safety. Previously, this task was performed by personnel standing on the reactor’s steam

separator. In addition to the improvement in personnel safety, the use of hand tools direct!
above the open reactor vessel for this activity is no longer required.

Besides the considerable improvement in personnel safety, the remote inst='lation technique also
significantly reduced personnel radiation exposure, There was approximately 0.390 man-rem
expended for this activity, or approximately one quarter of the prior exposure for this task,
Mock-up training on the new equipnient contributed to the effective use of the new equipment
and provided assurance that the plugs would be properly installed.

The actions taken by VY to improve the performance of these two activities were positive
enhancements to the Maintenance Program, and reflect a strong VY commitment to plant and
personnel safety.

4.2.2 "B" EDG Maintenance Associated with the ECCS Tesis

Vermont Yankee conducted a total of three ECCS tests to verify the preper operation of the core
cooling and electrical systems during a loss ot coolant accident coupled with a loss of off-site
power. The surveillance associated with this test is documented in Section 4.4.3. The first two
tests, conducted April 5 and 7, were unsuccessful due to non-test problems with the "B" EDG.
The April § test was not successful because the "B" EDG failed to start, due to incomplete
resetting of the diesel governor shutdown plunger following the last operation of the diesel on
April 3 (when the "B" EDG successfully completed its 8 hour monthly operability test). The
failure to start was due to a surface defect on a contact surface used to reset the fuel racks to the
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specific testing and troubleshooting requirements, as directed by plant supervision during ¢
maintenance meeting, were satisfactorily documented and resolved in the completed work

package.

In regards to both failures, the inspector reviewed the maintenance packages and discussed
probable failure modes with VY representatives. (Cocd equipment knowledge was exhibited.
This was complemented by a good questioning attitude. In addition, the inspector observed
YNSD Quality Assurance Department and VY management and department supervisors
guestioning the involved VY personnel to gain a better understanding of the failure mechanism
and the subsequent repair and retest efforts. This reflected a good safety perspective
commensurate with the significance surrounding the failure of two consecutive integrated ECCS
tests.

4.3  Surveillance

The inspector performed detailed procedure reviews, witnessed in-progress testing, and reviewed
completed surveillance packages. The inspector verified that the tests were performed in
accordance with TS, approved procedures, and NRC regulations. The surveillance observed was
concluded tu be effective with respect to meeting the safety objectives of the testing program.

4.4  Surveillance Observations
4.4.1 "A" Core Spray System Full Flow Test

On March 19, the inspector observed portions of the "A" core spray system full flow test. This
test was conducted using procedure OP 4123, Rev, 22, "Core Spray System Surveillance" which
is required to be performed during refueling outages by the plant's TS. The test verifies the
ability of the "A" core spray system pump to deiiver water at a rate of 3000 gpm. This flow rate
is verified against a system head which represents the pressure arop equivalent to discharging
into the reactor vessel.

The inspector noted that the core spray system was not returned to the normal standby condition
per OP 2123, Rev. 21 "Core Spray" as directed by OP 4123. This was due to the normal
keep-fill method being unavailable as a result of the plant’s condensate system being secured for
the outage. An alternate keep fill source utilizing the condensate storage tank was lined up in
accordance with procedure RP 2171, Rev. 22, “"Condensate Demineralizer System." The
inspector noted that RP 2171 needed enhancement to cover system restoration during off-normal
plant configurations, such as plant outages. The inspector also noted that the method used to
document the position of the valve before and after the conduct of the full flow test was not in
accordance with normally accepted practices. The valve position was written on a yellow slip
of paper and stuck (o the control panel. The issue was discussed with Operations Department
management, who acknowledged the inspector’s comments and concerns, and indicated OP 2123
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6.0 SECURITY (71707, 90712, 92700)

6.1 Observations of Physical Security

6.2 Fitness-For-Duty For Cause Testing
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development informed the inspector that it was this exclusionary provision of AP 0894 which
allowed the establishment of th~ aggresive outage schedule. This practice was also used during
the 1990 RO.

The inspector has observed wat VY relied on extensive use of overtime from the prior 1990 RO
to the present time. This appears to have resulted from staffing shortuges due to a:trition, as well
as an inability to provide timely staffing replacements to support both Gatehouse 2 modifications
and corrective actions for weaknesses identified during the O¢’ e 2-11, 1991 NRC Operationa!
Safeguards Response Evaluation. The inspector was concerned that the long-ierm reliance on
overtime, in conjunction with an outage schedule that would result in security officers working
up to 96 hours in an eight day period, were job-related human factors which could adversely
influence the effectiveness of the security organization.

Vermont Yankee security organization representatives acknowledged the inspector’s concerns and
indicated that they were sensitive to this issue. The VY security organization responded by
implementing the following short term actions: (1) providing written instructions to security
personnel to inform their supervisors of exhaustion or fatigue that could preclude proper
performance of their duties; (2) identifying situations were excess security person: el exist, in an
attumpt to require security officers to leave work after eight hours; (3) using of security
supervision to augment shift coverage; and, (4) ensuring that work requiring security involvement
would only occur when staffing was available. There were no morale issues or securiy
performance deficiencies identified by the NRC during this inspection period.

In prior meetings with the NRC, VY indicated that security management was in the process of
addressing staffing and overtime issues. Prior to the RO, VY authorized their secunty contractor
to employ temporary personnel to perform watchperson duties and related tasks in an effort to
reduce reliance on overtime. However, sufficient progress in providing needed relief was not
observed, which suggests that a weakness continues to exist in the oversight of security
contractor activities. VY management attention is warranted to address the continuing practice
of excessive overtime during long-term shutdown conditions.

7.0  ENGINEERING AND TECHNICAL SUPPORT (71707, 93702, 90712, 90713)
7.1  Reactor Vessel Cladding Indications

On March 26, VY engineering supervision informed the inspector that the inservice inspection
(ISI) performed on the internal surfaces of the reactor (BN-1) identified spider-like surface
indications in the cladding of the reactor pressure vessel (RPV) head and the vessel flange area.
This ISI examination was performed as part of the normal RO inspection cycle. A GE Service
Information Letter (SIL No. 539) described the specific characteristics of these indications and
recommended actions associated with this issue. Recent nuclear industry experience indicated
that the indications were caused by stress relief cracking as a result of service {.duced stress
corrosion and welding of clad to the inner surface of the RPV head and vessel. Preliminary
inspections performed by a YNSD Level 3 non-destructive examination inspector indicated that
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the cladding flaws did not penetrate into the RPV head base metal. In addition, there were no
indications that the cladding was separating from the base metal. Extensive testing by VY and
YNSD. and documeatation which was reviewed by the NKC, concluded th=t the structural
integrity of the RPV was assured and would support reactor operation. Also identified during
this inspection was an indication located in the vessel clad near a steam dryer support bracket.
This indication was also evaluated to not enter the vessel base material and to not affect the
structural integrity of the support Lracket.

A review of this issue by an NRC specialist was performed during the period of April 6-10 and
documented in Inspection Report 92-07. On April £, VY submitted a report on this issue to the
NRC. On April 17, the NRC accepted the VY evaluation and concluded that the impact of the
indications would not pose a safety concern for plant operation up to the next refueling outage.
Vermont Yankee will provide a complete plan for future inspections prior to the next RO,

7.2 Voltage Setpoint Drift in Under Voltage Relays

On March 31, during calibration of four under voltage relays on safety-related 4160 Vac buses
3 and 4, VY identified that the setpoints for the relaye had drifted low out of the TS band. The
relays (27/3Z, 27/3W, 27/4Z, and 27/4W) are designed to drop out on low bus voitage and
provide an under voitage signal to the core spray loss of coolant protection circuits to initiate
auto start of the EDG (in conjunction with low low reactor vessel water level or high drywell
pressure), and actuate a safety bus low voltage annunciator and time delay function.

The safety-related 4160 Vac buses 3 and 4 operate at 3700 + 40 Vac, however, the under
voltage relays sense a correspo.dingly lower voltage (transformer ratio of 4200:120) o actuate
the low voitage condition, The TS band for actuation is 104.57 - 106.85 Vac. The inspector
determined that the voltage drift was low out of the TS band by approximately 0.07, 0.17, .67,
and 0,97 Vac, respectively. The relays are required to be functionally iested and calibrated once
per operating cycle. Following the resetting of the relays on March 31, VY performed a
satisfactory functional test as demonstrated by the performance of the integrated ECCS test as
documented in Section 4.4.3.

A preliminary review of this condition conducted by VY, concluded that the relays have not
experienced similar drift. VY will submit an LER to report this condition. The inspector has
no further questions at this time.

7.3  Evaluation of Reactor Mode Switch Concerns

As documented in Section 2.2.1 of this report, an inadvertent PCIS Group | isolation and reactor
scram occurred on March 6 due to the failure of reactor mode switch (RMS) contacts to close
that should have closed. Immediate actions were taken by VY on March 7 to provide interim
compensatory measures to assure that protective design features would be functional to support
the activities that could occur at the time the RMS position was changed. At this time, both
Plant Operations Review Committee (PORC) and plant management involvement provided the
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Past VY and industry reported failures involving the KMS were assessed by the task force.
Documents assessed included NRC Information Notice No. 83-42, "Reactor Mode Switch
Malfunctions,” and VY LER No. 86-08, "Unanticipated Scram During Mode Switch
Movement," and a Nuclear Plant Reliability Data System Query Report. All related events and
information fully supported the VY assessment that RMS integrity concerns involve the condition
of contacts not fully closing when the RMS is repositioned due to their remaining in the interim
position that occurs between the respective positions. Vermont Yankee included in LER 92-05
detailed information generated from their task force evaluation. The task force report dated
March 16 was reviewed by the PORC on March 18, with supporting recommendations of
corrective actions being transmitted to the Plant Manager.

The inspector verified that, prior to the plant startup on April 21, appropriate procedure changes
and Standing Orders were in place to provide the necessary guidance and directions to plant
operators to preclude concerns identified with operation of the RMS. The evaluation provided
by the task force demonstrated strong performance in engineering and technical support

" capabilities by the operating organization. Short, intermediate and long-term corrective actions

were timely and appropriate, The report of the task force and the resulting LER were
comprehensive. Proper followup to ensure recommendations are implemented was observed.
The efforts of VY to resolve concerns about RMS integrity in a timely and comprehensive
manner reflects their strong orientation toward nuclear safety.

8.0  SAFETY ASSESSMENT AND QUALITY VERIFICATION (90712, 90713, 71707,
T1 2515/113, 40500)

8.1  Licensee Event Reports

The inspector reviewed the LLERs listed below and determired that, with respect to the general
aspects of the events: (1) the report was submitted in a t mely manner; (2) the description of the
event was accurate; (3) a root cause analysis was performed; (4) safety implications were
considered; and, (5) corrective actions impiemented or planned were sufficient to preclude
recurrence of a similar event.

L LER 92-03, "Advanced Offgas (AOG) Rupture Disk Temporary Repair Not Within
System Design Basis.” Inspection Report 92-01 documented the isolation of the AOG
system isolation resulting from maintenance activities to replace instrument air filters.
The isolation caused a system pressure transient to exceed the burst pressure of the AOG
rupture disk. The ruptured disk allowed the release of radiological gases and particulates
from the AOG system into the plant ventilation system. Inspection Report 92-04
documented the subsequent actions taken by VY to ensure that th: AOG system operated
within its design basis and addressed operation of the system with the temporary repair
installed.
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. LER 92-02, "Missed SLC Tank Concentration Surveillance Due To A Personnel Error
When Transferring Due Dates To The 1992 Schedule." This LER was reviewed in
Section 4 4.2,

The inspector discussed VY's preliminary evaluation of YNSD's recommendations wirh
the cognizant engineer and supervisor and determined that VY will implement appropriawe
corrective actions prior to the start-up of the AOG system following ithe RO. The
actions, in part, included maintenance activities to assure proper instrument loop times
and valve leakage rates, the planned installation of new steam jet air ejector nozzles
during the iext outage, and the receipt of additional rupture disks designed with a small
burst tolerance. These actions and coritrolled operational testing prior to start-up should
assure the safe and proper operation of the AOG system following the RO,

. LER 92-04, "High Pressure Coolant Injection System Inoperable Due to Degradation of
Station Battery Bus Voltage Caused By Failed Battery Charger Component.” Inspection
Report 92-04 dccumented the occurrence of this event and concluded that VY's failure
to properly implement portions of station procedures contributed to a delay in the
reportability of this event, The issuance of a violation regarding failure to follow
procedures was, in part, to promote improvements in VY's performance in the
implementation of procedures associated with reportability requirements. The inspection
report also documented questions raised by the inspector. VY addressed these questions
adequately within the LER text.

. LER 92-05 "Reactor Scram During Shutdown Caused by the Contacts on the Reactor
Mode Switch Not Closing As They Should Have." This event was reviewed in Sections
2.2.1 and 7.3, The inspector noted that incorrect information was contained in the
reporting requirements section. A VY representative indicated that a revised LER would
be submitted to address this issue.

. LER 92-06, "Quarter Scram While Shutdown as a Result of the Wrong Fuses Being
Removed For Maintenance." This event was reviewed in Section 2.2.2.

8.2  Supervisory Tours

In addition to the observed RP supervisory tours (documented in Section 3.2.2), the inspector
frequently observed VY management and supervision on tour in the plant to assess the status of
outage activities, including housekeeping and fire protection activities. The supervisors were
observed to witness the performance of surveillance ar.d maintenance activities, and question the
workers as to specific portions of the activity, and assess identified problems. The discussions
between the supervisors and the tradesmen appeared to promote quality by increasing the
worker's understanding of the intent of the activity or of specific procedural steps. The
discussions also appeared to encourage communications between tradesmen and supervision.
This provided an avenue for management to communicate VY expectations on housekeeping, fire
protection, general outage activities, and on-the-job performance. Supervisory tours also
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contributed to the communication of credible and accurate first-hand information as to the status

of outage activities and significant safety concerns, The inspector concluded that management
and supervisory tours performed during the outage contributed to the effective performance of
maintenance activities, communication of accurate information, and discussion of management
expectations to all levels of the organization. This reflected a commendable safety ethic and
contributed to the safe and proper operation of the plant during a challenging schedule of
activities,

8.3  Guidance Regarding the Loss of Decay Heat Removal

In response to the Plant Manager's (PM) review of the Outage Review Safety Committee report,
the Operations Department was assigned to assess the need to provide guidance to operators
regarding expected actions during a loss of shutdown cooling (SDC) event. The PM specifically
referenced & period in the outage in which only one RHR pump was operable to provide core
decay heat removal, Other systems were available to support decay heat removal through the
use of core flooding (core spray, condensate storage water transfer, control rod drive flow, fire
systems, etc.) and alternate core cooling (fuel pool cooling). In addition, management was
sensitive to the fact that maintenance on plant electrical distribution systems had the potential to
challenge alternate methods to mitigate a loss of SDC event. The inspector noted that during this
period with the RMS .1 "Shutdown," VY exceeded minimum TS system operability
requirements, in part, through the effective planning of outage activities. VY implemented
additional initiatives to make operators and supervisors more aware of the challenges imposed
on the plant during this phase, as described in Section 8.6 of this inspection report. However,
the proposed method of implementation for operator guidance was of concern to the inspector;
specifically, the information was not reviewed nor intended to be approved as procedures.

The guidance initiated was intended to further clarify procedural steps and enhance operator
understanding of the availability/operability of plant systems necessary to keep the core cooled.
This guidance paralleled and amplified the instructions in VY procedures ON 3156, Rev 3, "Loss
of Shutdown Cooling" and OE 3101, Rev 7, "RPV Control Procedure," and appeared to be
based on industry safe shutdown recommendations. The guidance listed the specific steps of
applicable plant procedures and provided supplemental information regarding system status and
alternate modes of system line-ups. The Operation Department’s intention appeared to be to
provide diverse shutdown strategies to assure the success of a particular task. The inspector
noted that the procedures intended to mitigate a loss of SDC we. . abnormal operating procedures
and did not provide detailed instructions concerr 1g operator response to a loss of RPV level or
SDC. ON 3156 and OE 3101 were written to apply to all phases of plant operation, as opposed
to during shutdown conditions.

In response to the issue, the Operations Supervisor (OS) restated that: (1) the procedures in
place were adequate to provide sufficient instructions to operators for the loss of decay heat
removal or reactor vessel level during RO XVI; and, (2) that the guidance was only intended to
further clanfy and enhance operator understandirg. In an effort to reselve the issue, the OS
attached a memorandum to provide specific instructions to the operators dictating that the
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guidance was not a procedure and that it should not be followed as such. Th's in effect would
prevent the use of this guidance to change plant conditions or expected operator actions during
off-normal events without the formal reviews and approvals required of plant procedures. The
inspector had no safety concerns with this action, but was concerned about the reluctance to
implement procedural changes to address specific equipment and/or system line-ups,

8.4  Review of VY Quality Control Documents

During the maintenance efforts necessary to ensure the proper operation of the "B" EDG during
the integrated ECCS tests (described in Sections 4.2.2 and 4.4.3), the inspector reviewed the
quality control documents associated with the vendor surveillance 2.d receipt inspection of the
"B" EDG governor. Vermont Yankee delegates the responsibilit / of vendor surveillances to
YNSD. Final receipt and quality verification of the component is the responsibility of VY. The
EDG governor was irspected at the vendor's facility in accordance with YNSD procedure OQA-
XVIIi-4, Rev 16, "Vendor Surveillances.” Commercial dedication was performed by VY under

‘the provisions of VY procedure VYP:330, and receipt inspection was performed in accordance

with AP 6015, Rev. 7, "Receipt Inspection of Safety Class or Safety Related Materials."

The inspector identified a need for improvement involving the documentation of inspection
performed by YNSD at the vendor’s facility, in that the documentation for the diesel governor
did not fully describe the "results" of the surveillance on the Vendor Surveillance Summary
foom, as required by YNSD procedure OQA-XVIII-4, step 6. The completed surveillance form,
however, did document t. . "findings" and "release conditions" as required. Hence, reliance on
the field inspector to accurately communicate deficiencies provides the basis for acceptance of
equipment at VY.

The inspector discussed this observation with the manager of vendor surveillances at YNSD and
noted that the intent of the Vendor Surveillance Summary form was to expedite the receipt of
a component necessary for plant operation. Therefore, the form is intended to provide the
fundamental information necessary for a satisfactory VY receipt inspection. The formal Vendor
Surveillance Report that follows w** “n 30 days of the inspection, completes the documentation
of detailed and amplifying info- . on regarding critical attributes and items noted in the
_arveillances plan. A YNSD Seru  .ngineer responsible for vendor surveillances acknowledged
* it the incorporation of a pro-a¢r - statement regarding the "results" of the vendor surveillance,
coupled with the findings and acceptability determination, would provide a more accurate and
explicit documentation tool to be used during VY receipt inspections,

The inspector concluded that the receipt inspection of the "B" EDG governor was performed in
accordance with approved procedures. In addition, based on the vendor surveillance performed,
a good level of assurance existed that the governor would meet its intended safety function.
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8.5  Review of RHR Serviee Wa'ter Leak Activities

Oa March 13, VY held a meeting to discuss a service water piping leak in the vicinity of a weld
for a pressure instrument line, The leak was in ASME code piping near RHRSW-89B motor
operated valve located on the service water discharge side of the "B" RHR system heal
exchanger. At this time, only the “B" RHR system was operable. The "A" RHR sysium was
inoperable due to preventive maintenance being porformed.

The Outage Manager initiated this meeting to discuss the repair efforts necessary to restore the
“B" RHR system 1o a non-degraded status and the effects of thi« condition on the overall
operation of the plant. Even though the plant was in the "Shutdown” mode of operation and did
not require shutdown cooling in accordance with the plant TS, management recognized the
importance of decay heat removal (DHR) capability. Emphasis was placed on the recognition
and availability of alternate core cooling modes and the prevention of maintenance activities that:
(1) would have the potential of initiating a plant even! requirirg enhanced DHR processes, and
) would prevent operation of alternate core cooling systems. This included the status of off-site
power supplies and the status of plant electrical maintenance.  Responsibilities for the
determination of heat-up rates, temporary and permanent fixes, and root cause were est: lished,
Management expectations regarding contingency plans to establish alternate cooling modes and
the need to continually trend fuel pool and reactor temperatures were developed.

The actions taken by VY 0 establish communications between engineering, operations, and
maintenance personnel contributed to a well coordinated effort to understand the cause of the
THR SW-B9R valve failure, its effect on plant operatinns, and those activities nxcessary to
siaport the corrective maintenance fepair activity,

8.6  Ter sorary Instructicn (TD 2515/113; Re'lable Decay Heat Removal (DHR) During
Ownges

Background

Tewnporary instruction (T1) 2515/113 was used to review activities during RO XVI which had
the potential for contributing to a loss of capability to remove decay heat from the reactor, The
T1 also required the review of VY processes regarding the reduction or loss of reliable electrical
power supplies to support the systei.s necessary for DHR. Recent industry experience indicates
thai increased emphasis to manage risk during shutdown operations, and to carefullv plan and
control maintenance and surveillance, is warranted 1o asswie safe operation during autdown
conditions.

The inspector discussed VY planning and scheduling activities -« ith plant management and outage
coordinators. Discussions were held with plant engineers and operations personnel regarding the
specific portions of outage planning related to DHR. The inspector reviewed schedules and
procedures o understand me .#~ snt expectations regarding the availability of DHR and
electrical power systems, The 1. wing procedures were rev ~ ved:



28

OP 2123, Rev " i, "Core Spray System”

OF 2124, Rev 27, "Residual Heat Removal System”

OP 2126, Rev 21, "Diesel Generators”

CP 2140, Rev 19, "345 KV Electrical System"

OP 2,41, Rev 11, "115 KV Switchyard”

QP 2142. Rev 13, "4 KV Electrical System'

OP 2144, Rev 18, "120/240 Vac Vital Bus"

OP 2145, Rev 16, “Normal and Emergency 125 Vac Operation”

OP 2146, Rev 14, "Operation of Station and Alternate Shutdown System 125-Volt
Battery Chargers"

Vermont Yanhee considers the raquirements set forth in the TSs as the principle written guidance
for outage safety; however, VY plans and controls outage activities to meet or exceed these
requirements. This philosophy is supplemented by the incorporation of industry guidance into
planning and scheduling. This is intended to enhance marging of safety and improve th
sequencing of activities around the availability . plant systems necessary to ensure DHR,
containmen. integrity, and the availability of diverse and redundant electrical power supplies.
In order to realize this philosophy and ensure its effective implemeatation, VY undettook a series
o1 initiatives to better prepare for RO XVI, as described below.

Procedures

Regarding DHR procedures, VY reviewed and implemented many recommendations from
industry, NRC Information Notices, and - i¢c Letters. These procedure changes enhznced
precautions associated with reactor ¢ ~/entory control, described industry experience
regarding petential reactor vessel « aths, and reflected management expectations,
Administrative limits were also e . _.ed to provide additional guidance regarding the
availability of residual heat removal service water pumps to prevent a loss of DHR capability.

Based on the maintenance and tests performed duting RO XVI, special test procedures were not
necessary to control decay heat removal system activities. However, when required, VY will
initiate special test procedures. This action forces management review of the procedures and
- ipropriate oversight leading to the implementation of the specific activity.

Maragen.. . involvement in industry (NUMARC) workshoos and committees provided
recommendations to improve the planning a~d control processes associated with an outage. In
order to provide first hand knowledge of industry guidance, VY out:ge planners and coordinators
attended these workshops and seminars to improve their perspective of the safety significance of
this issue prior to RO XVI. The use of inter-departmental correspondence documented the
reviews performed and the knowledg* gained involving safe shutdown issues. Resulting
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Vermont Yankee implemented their temporary modification process to control the use of non-
standard electrical line-ups. Plant operating vrocedures provided guidance on the operation of
clectrical systems using installed cross-ties. These procedures were based on original plant
design and analysis. The use of temporary diesel generators 1o power in-plant loads was also
controlled by the temporary modifications program.

In the area of battery power supplies, VY maintained 7S operability requirements and
supplemented the de electrical network by providing power that was "available" vice "operable, "
Other enhancements included: use of in-plant cross-ties, the scheduling of system outages to
correspond to electrical bus maintenance; and, the implementation of emporary modifications
to supply power. For example, when battery ma nienance or testing is performed, VY will
consider the respective de loads as inoperable. However, VY will provide de power via cross-
ties or the use of the bus-specific battery charger, to maintain the dc loads "available.”
Similarly, when dc power is not available to the EDGs for field flashing or protection relays
from its normal source, VY will consider the diesel inoperable until power from an independent
safety-related station battery can be supplied.

Traini

Operator training and the use of alarm response and emergency procedures provides guidance
to operators during off-normal situations, such as a loss of offsite power or the loss of power to
specific load centers powering DHR systems, VY places high reliance on training to provide
cperators appropriate kr.awledge to promptly implement correct action during events that are not
covered by specific plant procedures. For RO XVI, VY did not conduct formal operator training
on the different plant coufi_ srations that were experienced during the outage. However, previous
training had focused on specific outage evolutions and safety-related industry experiences.
Management discussions with the control room operators prior to the cutage focused appropriate
attention to the challenges that specific outages phases would present. In addition, managemeat
expectations regarding the control of work effecting DHR and electrical power sysiems were
specifically discussed. This adhoc training provided insight as to the importance of maintaining
DHR in-light of recent industry experiences,

M Luitiat

VY employed an Outage Safety Review Committee to review the outage schedule, identify
potential safety issues, evaluate the operability of systems with respect to TSs, and provide
recommendations intended to increase the margin of safety during vario.  phases of the outage.
The committee consisted of persons licensed as senior reactor operators, risk assessment and
cystem engineers, and a former maintenance supervisor. The recommendations generated by the
team were reviewed by the PORC and dispositioned by the Plant Manager. Specific
recommendations were adopted that changed the outage schedule to. (1) improve the availability
of ac and dc electrical buses; (2) reduce the vulnerability of the plant to a loss of reactor vessel
inventory due to maimenance activities; and, (3) ensure the operability of emergency core
cooling systems.
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An Outage Planning Group was also employed that included supervisory control room operators
and shift supervisors acting as system experts responsible for the overall performance of
maintenance. This management initiative required the licensed operators to independently assess
the effect of maintenance activities on safety-related systems. Specific attention was given to
DHR and electrical systems to support operability determinations,

9.0 MANAGEMENT MEETINGS (30702)

91  Preliminary Inspection Findings

At periodic intervals during this inspection, meetings were held with senior plant management
to discuss preliminary inspection findings. A summary of findings for the report period was also

discussed at the conclusion of the inspection on May 11. No proprietary information was
identified as being include! in the report,

9.2 Region Based Inspection Findings

Two region based inspections were conducted during this inspection period. Inspection findings
were discussed with senior plant management at the conclusion of the inspection(s;.

Date Subject Rpt. No. Inspegtor
4/6-10/92 ISI and Water Chemistry 9207 P. Patnaik
4/13-17/92 RO Radiological Control 92-08 D. Chawaga



