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Resident safety inspections during the mideycle outage in the areas of plant
operations, radiological controls, maintenance and surveillance, emergency
preparedness, security, safety assessment and quality verification, and engineering
and technical support. Initiatives selected for inspection included a walkdown and
functional evaluation of the salt service water (SSW) system, motor-operated valve
maintenance, reactor vessel level instrumentation performance, and the continued
implementation of the SSW system piping replacement.

Inspections were performed on backshifts during October 22, 27-29 and
November 2, 4, §, 12, 16-19, and 23. "Deep" backshift inspections were
performed on October 24 from 7:00 am - 8:00 pm and on November 5-6 from
11:00 pm 10 2:30 am.

Inspection results are summarized in the Executive Summary,



EXECUTIVE SUMMARY

Pilgrim Inspection Report 850-293/92.23
Plant Operations

The overall control of plant operations was good, and operators were cognizant of maintenance
and modifications in progress during the mideycle outage. Excellent lineup and tagging activities
for salt service water system train separation maintained the plant in a safe configuration.

Radiological Controls

Radiological protection support for outoge maintenance, particularly the use of the optical disk
surrogate plant tour, was outstanding., Reviews of outage maintenance work packages were
unsuccessful in identifying the high radiation levels in the radwaste demineralizer room, but
detatled corrective actions were promptly implemented,

Maintenance and Surveillance

A heat exchanger repair to stop a small coolant leak in the reactor water cleanup system was
well planned and executed in accordance with ASME Code requirements.  Other field activities
were observed 1o be properly controlled and implemented by knowledgeable personnel. An
aggressive motor-operated valve (MOV) maintenance schedule was accomplished during the
mideycle maintenance outage. Several generic issues were appropriately addressed, which
further improved valve reliability. An overall implementation schedule for MOV preventive
maintenance remained under development due to pending revisions to the program's scope,

Emergency Preparedness
Annual testing of the Prompt Alert and Notification System on November 19 successfully

demonstrated the licensee's capability 1o notify occupants of the ten mile emergency planning
zone in the event of an emergency.,

Security
Effective security measures were taken to compensate for any degraded conditions resulting from
the mideyele outage work. BECo promptly responded 10 potential problems identified by the

NRC with access controls for equipment undergoing modification, The Fitness-for-Duty
Program was found to be effectively implemented.
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EXECUTIVE SUMMARY (CONTINUED)
Safety Assessment and Quality Verification

Sound safety perspectives were demonstrated in the development of the mideycle outage
schedule.  The “system window" approach was effective in maximizing decay heat removal
capability and electrical distribution system flexibility,  Quality Assurance Department
verification of operator tours has been effective, utilizing objective criteria to independently
assess Operation Section self-monitoring.

Engineering and Technical Support

BECo's Issue Team continues to evaluate the reactor vessel level instrumentation performance
in @ deliberate and technical fashion, External consultant expertise has been effectively utilized.
The presence of noncondensible gases in the reference legs was confirmed, The Issue Team
appropriately factored-in Pilgrim-specific experience with respect to BECo's response to Generic
Letter 92-04, as well as to the generic considerations of the Boiling Water Reactor Owner's
Giroup.  Salt service water piping replacement activities continued, and were found to be well
planned and conservatively execu'<,
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DETAILS
L0 SUMMARY OF FACILITY ACTIVITIES

At the start of the report period Pilgrim Nuclear Power Station was operating at approximately
100% of rated power,

On October 23, 1992, operations personnel began the process of deinerting the drywell in
preparation for the start of the scheduled 30 day mideycle surveillance testing and maintenance
outage. At 8:00 pm on Ogiober 23, control room operators initiated the reactor power
reduction. A thermal backwash of the main condenser was conducted at approximately S0% of
rated power. On October 24, 1992 at 5:40 am, the turbine generator was disconnected from the
offsite distribution system. All control rods were fully inserted at 10:06 am on October 24 and
shortly after at 10:45 am the reactor mode select switch was placed in the SHUTDOWN
position,

At 1110 am on October 24, a spurious spike of two intermediate range monitors caused an
automatic reactor protection system actuation. No control rod motion resulted, as all rods had
previously been inserted. Reactor vessel water level instrumentation "spiking” was experienced
during reactor depressurization, The spiking began at approximatelv 350 psig and was similar
1o that experienced during previous reactor shutdown and depressurization evolutions,

At 1028 pm oon October 24, an unplanned automatic primary containment isolation system
Group | actuation occurred as the result of a spike in the reactor vessel water level
instrumentation associated with the "B" reference leg. At the time of the event, the reactor was
essentially depressurized at about 2 psig and the reactor coolant system temperature was about
165 degrees fahrenheit, The main steam isolation valves had previously been closed during the
normal course of reactor depressurization and cooldown, and were unaffected by the actuation,
The appropriate main steam drain line and reactor sample line isclation valves repositioned to
the closed position as designed.

Limiting outage testing and maintenance was completed on “A" train systems on October 30,

1992, Restoration of "A" train systems was completed and "B" train system outage testing and

maintenance was initiated on November 1, 1992, Limiting "B" train activities were completed

and the systems were restored to service on November 20, 1992, Additional "A" train activities

were conducted on November 20-22, 1992, Non-train limiting activities were completed on
| November 23, 1992,

The reactor mode select switch was placed in the STARTUP position at 4:00 pm on November

23, 1992, following completion of final valve lineups and startup prerequisites. At the
conclusion of the report period, the reactor was in the initial phase of power ascension,
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2.0 PLANT OPERATIONS (71707, 40500, 90712)

2.0 Plant Operations Review

The inspector observed plant operations during regular and backshift hours of the following
arcas’

Control Room Fence Line
Reactor Building (Protected Area)
Diesel Generator Building Turbine Building
Switchgear Rooms Screen House

Security Facilities

Control room instruments were independently observed by NRC inspectors and found to be in
correlation amongst channels, properly functioning and in conformance with Technical
Specifications.  Alarms received in the control room were reviewed and discussed with the
operators. Operators were found cognizant of control board and plant conditions, Control room
and shift manning were in accordance with Technical Specification requirements. Posting and
control of radiation, contamination, and high radiation arcas were appropriate, Use of and
compliance with radiation work permits and use of required personnel monitoring devices were
confirmed.

Plant housekeeping controls, including control of flammable and other hazardous materials, were
observed 1o be appropriate.  During plant tours, logs and records were reviewed to ensure
compliance with station procedures, (o determine if entries were correctly made, and to verify
correct communication of equipment status.  These records included various operating logs,
rnover sheets, tagout, lifted lead and jumper logs, and were found o be satisfactorily
maintained.

2.2 Drywell Inspection

On October 24, 1992, the inspector accompanied the operations section manager and members
of the maintenance and technical staff on an initial drywell inspection with the reactor at rated
pressure and prior 1o placement of the reactor mode select switch to shutdown. Radiological
section personnel properly established the drywell control point. The radiation work permit
briefing was thorough and accurately reflected survey data and permit precautions and
requirements.  Station security established the drywell access control point and maintained
positive control of personnel catering the drywell. The drywell inspection was comprehensive,
Fach drywell level was observed for system leakage; recirculation pumps were inspected for seal
package lealage, oil levels, and geneial condition; and the undervessel area was inspected for
potential control rod drive leakage. All areas were observed to be in good material condition
with no abnormal leakage noted. However, minor lcakage from the "B" recirculation loop
discharge isolation valve, MO-202-5B, valve body drain line was identified. The drain line is
0.75 inches in diameter and drains to the clean radwaste system via two (.75 inch hand operated
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senes globe valves (HO-202-1138 and HO 202-114B). During the outage, the hand operated
valves were replaced.  The inspector reviewed the work package and discussed the valve
replacement with involved maintenance personnel and identified no concerns,

2.0 Salt Service Water (SSW) System Walkdown (71710)

In conjunction with the inspection of SSW piping replacement and system maodification activities
(see section 8.2), the inspector conducted a walkdown of the SSW system 1o include a review
of component status, an examination of equipment condition and configuration, and an evaluation
of the overall system lineup for the current PNPS operating mode.  This inspection was
conducted with the plant shutdown, the "B" SSW train of equipment undergoing modification,
and the "A" SSW train operating in accordance with the Technical Specifications (TS). The
inspector verified train isolation and proper valve lineup and control switch positioning (e.g.,
swing pump P-208C aligned for loss of power contigency) in the control room and spot-checked
the associated component tagging in the field.

During the examination of SSW equipment in the intake structure, plant auxiliary bays, newly
constructed piping vault and the excavated SSW piping areas, the inspector checked material
conditions and the impact of scaffolding and other outage work control items on the operation
of the "A" SSW train,  The inspector also reviewed the accuracy of the current revision (E44)
of the SSW piping and instrumentation drawing (P&ID) no. M212, noting that the relevant plant
design change (PDC) information that was outstanding to this P&ID had been posted by
document control personnel.  Included among the outstanding PDC's were the ongoing
maodifications to the hypo-chlorination system and SSW piping replacement activities, which the
inspector confirmed to be in progress during the walkdown inspection.

The inspector identified a minor P&ID discrepancy relative to the in-line positioning of two
thermowell, dual temperature elements (TE-6240/TE-3800 and TE-6241/TE-3891), In each
case, the TE's were incorrectly represented to be upstream of the backwash piping connection
(o the reactor building closed cooling water (RBCCW) heat exchanger, However, the inspector
determined that the "A" and "B" train piping isometric drawings accurately reflected the TE
locations and that the P&ID error was insignificant from an operational standpoint. The licensee
initiated a request to correct the minor discrepancies when P&ID M212 is next revised. The
inspector also identified a missing condulet cover for the wiring of one TE, The licensee issued
a work request, reference tag no. 027613, to correct this deficiency.

Additionally, the inspector examined the design and as-built configuration of certain SSW system
pipe hangers in the intake structure. The inspector reviewed specific hanger drawing details,
as well as isometric drawing no. JF-29-15, and noted that certain discrepancies between the
isometric drawing and the fieid location of a few hangers, had already been identified by the
hicensee and were documented in problem report 92,0541, With respect to hanger H29-1-23,
the spector questioned the onentation of a load carrying plate and its attachment welds and
requested the design calculation set for this hanger, The inspector reviewed calculation no. SK-
C-924(Q), as augmented by a licensee weld check verification to confirm the structural adequacy
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of the specific welds gquestioned by the inspector. These licensee calculations verified the load
carrying capacity of the support welds with a substantial safety margin. The inspector also
examined the sampled SSW piping supports for workmanship, material, member sizes,
dimensions, tolerances and bolting practices. No nonconforming conditions were identified and
the spector had no further guestions regarding hanger design or construction,

Overal!, the nspector determined that the SSW system was built and was being maintained
substantially 1n accordance with design and quality requirements.  System operation during the
current mideycle outage, was found to be in compliance with the Technical Specifications.
Acceptable work controls (e.g., safety and work request tagging. scaffolding use, maintenance
work packages) in accord with procedural requirements, were noted. The inspector observed
good knowledge of system status and component availability and good interdepartmental
communications in practice by the plant operators during inspection visits to the control room
on several shifts, Except as noted above as minor discrepancies which are being corrected by
the licensee, no additional concerns were identified daring this inspection walkdown of the SSW
Ssystem.

L0 RADIOLOGICAL CONTROLS (71707)

The nspector reviewed radiological controls in place as well #s the radiological conditions of
selected arcas of the plant. Management toars of the radiological control area (RCA) continued
to be thorough and directed toward minimizing personnel exposure.  Survey postings,
radiological conditions and controls were appropriate, with no discrepancies noted. Various
maintenance in contaminated and high radiation arcas was observed during the maintenance
outage. The mspector witnessed use of the optical disk surrogate tour in preparation for drywell
and reactor butlding inspection activities.  Use of the surrogate tour by inspectors and
maintenance personnel was effective in reducing personnel radiation exposure.  Radiological
hriefings and support during maintenance were outstanding.

1 Unanticipated High Radiation Levels in Radwaste Demineralizer Room

On October 29, 1992 two personnel reported that their self indicating dosimetry, set to alarm
al a dose rate of S0 millirem per hour (mR/hr), had alarmed when entering the radwaste
demineralizer room. This was unexpected since previous radiological surveys had indicated that
typical dose rates in this area were 10 to 20 mR/hr,  The room was posted as a high radiation
ared. A radiological protection (RP) technician immediately performed a survey and confirmed
that the dose rates in the radwaste demineralizer room were significantly higher than normal.
The area dose rate at the room entrance step-off-pad was 1200 mR/hr while the highest on
contact dose was 70 R/hr at the radwaste demineralizer. A door guard was immediately
stationed and the room was then controlled as a locked high radiation area. Dosimetry was
processed for the two workers who had initially reported the high dose rate condition. Their
individua! exposures (1 mR and 3 mR respectively) were well below 10 CFR 20 regulatory
limits.  The Radwlogical Section Manager was informed, and a door locking device was
installed. Al personnel involved responded promptly and took appropriate corrective actions.
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A critigue was initiated 1o determine the cause of the higher than expected radiation levels in the
radwaste demineralizer room.  The inspector noted licensee discussion to be detailed and
pursuant to a logical conclusion. The critique identified the most likely cause of the high
radiation levels to be the direct processing of unfiltered reactor water by the radwaste
demineralizer. The reactor water cleanup (RWCU) system demineralizer is normally used to
filter reactor water during both power and shutdown conditions. Continued direct treatment of
reactor  water through the radwaste demineralizer (during a period when the RWCU
demineralizer and the condensate demineralizer were unavailable) resulted in higher than normal
racdiation levels in the radwaste demineralizer room,

The inspector reviewed the RWCLU system maintenance work package and noted that the
potential of higher radiation levels in the radwaste demineralizer room had not been considered
duning the RP review. It appeared to the inspector that the RP review should have identified
this potential condition. Review of maintenance records, operations logs, and RP survey records
for the current operating cycle identified no previous occurrence of this same condition.
Recommendations to preclude recurrence included revision of operating procedure 2.2.19,
"Residual Heat Removal System”, 10 inform RP and radwaste personnel prior to transferring
reactor water to radwaste.  In addition, Radiological Section standing order 92-30 was issued
1o specity radiological posting and control of the area when the radwaste demineralizer is used
as a reactor water letdown path. The inspector reviewed the revision to procedure 2.2.19 and
standing order 9230 and dete: mined that the new instructions were clear, concise, and correctly
addressed the cansal conditica. The critique was effective and corrective actions were promptly
implemented.

4.0  MAINTENANCE AND SURVEILLANCE (37828, 61726, 62703, 93702)
41 Motor Operated Valve Maintenance

The licensee undertook an aggressive motor operated valve (MOV) workload during the
mideyele outage encompassing maintenance and surveillance on 52 MOVs,  Inspections and
corrective maintenance 1o resolve generic issues were performed in addition to several MOV
actuator overhauls.

Eleven MOV torque switches were inspected for the presence of fiber spacers as initially
discussed in Limitorque Corporation 10 CFR 21 notification dated September 29, 1989, Two
of these torque switches contained fiber spacers and were replaced with torque switches of a
newer design containing a metallic contact bridge in place of the fiber spacers. The last MOV
remaining to be inspected for this issue (MOV 4060B) has been scheduled for inspection during
planned valve maintenance in January 1993, NRC Inspection Report 50-293/92-80 previously
concluded that the licensee had not taken action to resolve the fiber spacer issue in a timely
manner. Additional licensee inspection activities and resultant torque switch replacements during
the March 1992 maintenance outage and during the current outage have appropriately addressed
this 1ssue,
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During this inspection period, which encompassed outage maintenance and repair activities, the
inspector reviewed the maintenance request, governing the repair of RWCU heat exchanger E-
2088, While this second stage component (o the RWCU regenerative heat exchanger is a
nonsafety-related piece of equipment, it was originally procured as an ASME Section 111, Class
(" vessel and is a code stamped item. Therefore, ASME Section X1 repair/replacement rules
governed the repair plans without need for additional section 111 code certification. A code
reconciliation 1o & later version of the ASME Section 111 code (i.¢., 1980 edition through winter
1980 addenda) was performed and the 1980 edition of the ASME Section 1X code was invoked
for welding activities,

The inspector reviewed the maintenance work plans, controlling heat exchanger disassembly and
diaphragm inspection, and the governing the leaking diaphragm weld repair, One MWP that
discussed an option to replace, rather than repair, the existing diaphragm was not used. As was
discussed in IR 50-203/92-14, a defect in the stainless steel diaphragm, serving as the non-load
carrying pressure boundary, was suspected and subsequently confirmed, to be the source of the
identified leakage. The inspector also reviewed the MR log sheet, the weld repair data sheet and
traveler no, 3432.03. These records, along with the ASME X1 repair forms, were evaluated for
consistency with the technical criteria delineated in the ASME Code and ESR Response
Memorandum, ERM 891171 (Revision |) documenting the engineering repair recommendations.

The inspector questioned some informational data (e.g., diaphragm material type) on certain of
the supporting documents 1o the weld repair records and concluded that repair activities were
adequately controlled, The source of the leak was found to be a pinhole defect in the stainless
steel diaphragm, which was excavated and liquid penetrant tested (LPT) in accordance with
ERM and code provisions, The inspector examined the welding procedure specification
procedures and verified acceptable LT of the final weld, along with QC coverage of the
required NDE and specific welding variables, e.g., preheat and interpass temperatures, Since
ERM BO-1171 (Revision 1) was written to address any future repairs to any of the three stages
to regencrative heat exchanger E-208, the inspector also examined the GE specification sheet in
the Heat Transfer Products vender manual, and MR document packages to confirm appropriate
consideration of the currently installed diaphragm material type. The inspector noted that
ASME/ASTM SA 240, TP-304 stainless steel was originally provided as heat exchanger
diaphragm material and subsequently changed to TP-304L low carbon material to address
integranular stress corrosion cracking (1GSCC) concerns.  As documented in the governing
ERM, the option for replacement of the diaphragm, if required for future heat exchanger repairs,
involves a material substitution 10 SA 240, TP-3161. stainless steel, representing the best option
to prevent corrosion pitting and the propagation of 1GSCC defects.

The inspector assessed the engineering direction, sequence of work and QC coverage, and
overall control of heat exchanger E-2088 heat exchanger repair operaticns and identified no
unresolved safety issues. Prior to startup from the outage, the RWCU system was placed back
in service with no evidence of a continuing leakage problem. The inspector has no additional
questions regarding either the acceptability of the repair work or the documentation package
completeness
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4.4 Maintenance and Modification Field Work

The inspector conducted several plant inspection-tours during the outage, checking the status of
plant equipment and the conduct of maintenance and modification activities in progress. The
following components, work and documentation were spot-checked by the inspector to ensure
adequate planning and control of the observed activities:

Machine tooling of the collector ring on the exciter end of the “B" recirculation pump
motor-generator (M-G) set (X-204B) in accordance with maintenance work plan, MWP
19201023-1,

Installation of concrete expansion anchors and conduit supports as part of the plant design
change, PDC 91-59A, for the replacement of transformer X56, providing 120V vital AC
power o distribution panel Y4, in accordance with maintenance request, MR 19104143,

QC initiation of a problem report, PR 92-9189, and the nuclear engineering department
(NED) conduct of an operability evaluation for certain reactor building closed cooling
water (RBCCW) pipe supports identified with structural configuration deficiencies
(reference work request tags 027809 thru 027812), and

Operations control (tagout T92-002-015) of the "B" loop recirculation M-G set lockout
relay testing in accordance with procedure 3.M.3-37,

The inspector interviewed craftsmen, operators, field engineers and QC personnel, as
appropriate, to evaluate the acceptability of implementation of the above work activities, Field
documentation and records were spot-checked and procedures examined, as necessary, to
confirm applicability to the relevant quality criteria.  Where work remained to be completed,
the inspector noted the provision for the conduct of the appropriate post-work testing.
Continuing open items were documented (e.g., PR 92.9189) and evaluated for operability. The
inspector identified no unresolved safety concerns and had no additional question regarding the
conduct or status of the observed field work, The MR/MWP documents examined appeared to
be well organized, written clearly and capable of providing both effective direction to work
crews and acceptable recorded evidence of the quality work performed.
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piping with the PNPS Security Section Manager and Region | security specialists. 1t was noted
that at the time of this inspection, the system was not required to be operable and was in fact
out of service to implement the planned piping replacement modifications. However, after
return to service, a portion of the piping would remain accessible from outside the area barriers.
Therefore, the hicensee committed not only to reinstitute acceptable compensatory access
controls, but also 1o continue implementing those security measures necessary to safeguard the
piping appropriately.

The inspector determined that the overall licensee security controls and compeansatory measures
for the piping replacement activities provided adequate safeguards protection, BECo's licensee
responsiveness 10 NRC concerns was timely and well directed, The inspector verified that the
hicensee has plans for continued security coverage of the piping replacement activities, in accord
with the guidance of RG 5.65 and the provisions of the Pilgrim Security Plan, until the
modification is completed during the next refueling outage (RFO 9),

6.2 Fitness For Duty Program Review

During the week of November 2-7, 1992, a regional-based security inspectcs conducted a
selective review of the licensees fitness-for-duty (FFD) program implementation. The review
consisted of an examination of the hicensee collection facility, collection and chain of custody
procedures, and records. Additionally, the inspector interviewed licensee medical staff members
concerning specimen collection and chain of custody procedures. The inspector determined that
the individuals were very knowledgeable of their specific duties and responsibilities. Based on
the foregoing review, the inspector determined the program was being effectively implemented
and was in accordance with the requirements of 10 CFR Part 26,

T0 0 SAFETY ASSESSMENT AND QUALITY VERIFICATION
70 Assessment of Mideyele Outage Activity Controls

Prior to the mideycle outage, the licensee established a system "window" approach to maintain
maximum decay heat removal capability, reactor coolant system inventory control, electrical
distribution availability, and primary and secondary containment control during outage related
maintenance and testing, The two major phases or windows to the outage were "A" train and
“B" train system outages. The window approach during the last refueling outage was very
effective in providing maximum configuration flexibility of available fluid and electrical systems,
Additionally, the process clearly established system configurations which met or exceeded
technical specification requirements.

The licensee outage safety review team, chaired by the onsite review committee chairman,
independently reviewed the outage schedule to assess safety perspective and license compliance.
The team also reviewed the mideycle outage compensatory measures procedure (TP 92-067)
established to provide operations personnel with an overview of the outage schedule, system
unavailability, established compensatory measures, and mitigation capabilities. The team



identified ten enhancements to the outage operations. Significant team contributioas included
maximization of reactor vessel inventory to improve loss of shutdown cooling mitigation
capability, maximizing power source availability, several contingencies to address potential
system misalignments due 1o valve mispositioning, and awareness of contingencies during
electrical bus maintenance outages.

The licensee also established an emergent 1ssues team (EIT). This team coordinated the response
1o outage 1ssues on a real time basis in order to minimize overall outage management impact,
To a lesser extent, the EIT projected potential concerns and contingencies 1o ongoing outage
activities. The approach to reactor startup was well controlled. Completion of post- modification
and maintenance testing was verified, Train and system restoration and valve lineups were
accomplished in an orderly fashion. Additionally, the ORC reviewed the status of the reactor
vessel water level instrumentation prior to startup. Overall, licensee control of outage activities
with respect to plant safety was concluded 1o be excellent,

7.2 Verification of Plamt Records (11 2815/115, RI-TI 92-01)

On Aprit 3, the NRC issued Information Notice IN 92-30, "Falsification of Plant Records,"
that documented instances of falsified plant logs at several nuclear power plants, The inspector
documented initial licensee response (o this issue in section 7.3 of NRC Inspection Report S0-
293/92.08,

The NRC's resident inspector staff have accompanied plant operators on selected portions of
plant tours, including a complete deep backshift accompaniment of the turbine building rounds.
Throughout all direct inspection observations, operators were noted to be knowledgeable of tour
procedure (procedure 2.1.16) requirements, inoperable equipment was properly identified,
changing system parameters were appropriately documented, and general housckeeping such as
component wipe-downs and loose debris collection was good. Additionally, the operators were
noted o have made excellent use of the closed circuit television (CCTV) tours of the condenser
bay, reactor water clean up system fincluding heat exchanger leak assessment), and the turbine
deck.  The value of the CCTV tour with respect to comprehensive area inspections in low
radiological dose rate environments was clearly evident,

Throughout this period of time, BECo Quality Assurance Department (QAD) continued to
conduct surveillance of operator tours, A QAD surveillance of operator tours from
September 1326 was conducted as documented by QAD surveillance aumber 92-1.1-12. The
surveillance reviewed operator entries into the reactor building, diesel generator rooms, vital MG
set room, "A" and "B" switchgear rooms, salt service water pump rooms, main stack, and
several other plant areas as described by tour log data entry and by plant security computer
printout.

Two inconsistencies were identified during the surveillance oy issuance of deficiency report (DR)
No. 2004, The first inconsistency involved operator documentation of the main stack tour, One
logged entry into the main stack facility was not recorded by the security computer. The
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security computer recorded the operator exiting the main gate, as would be reouired 10
accomplish the remote location tour at a time consistent with trave! to the main stack. At the
time in question, maintenance was being performed at the: stack and the facility roll-up door was
open. The operator stated that entry to the facility was accomplished directly through the open
door, and that the security card reader was inadvertently bypassed. The QAD independently
verified that the door was open and that operator exit and return to the main gate were consistent
with the times in question. Therefore, the first inconsistency documented in DR 2004 was
determined to have an acceptable explanation,

The second irconsistency involved a single entry into 4 switchgear room during a September 21,
1992, turbine building tour. The security computer did not record the operator's entry or exit
from the area during the time that the tour was conducted. The remainder of the tour was
verified to be consistent with security computer records,  Operations Section management
responded to the deficiency by conducting a full review of the subject operator's tours for
calendar year 1992, The review indicated 100% compliance with log entry and security
computer records, except for the one noted discrepancy. Additionally, the individual in question
(who holds a reactor operator license) maintains having completed entry into the swilchgear
room during the tour in question. Further review indicated that security controls for entry to
the switchgear room had been verified to be functioning properly, consistent with normal
periodicities. The switchgear rcom check did not involve any surveillances required by
Technical Specifications,

The QAD surveillance also identified certain weaknesses in the Operations Department self-
monitoring program of operator tour entries. Specifically, the monthly nuclear watch engineer
(N'VE) assessment of tours for July, August and October were properly completed, but the
September 1992 NWE assessment had not been performed. The quarterly Chief Operating
Engineer assessment for the same period had also not been performed. Additionally, the
monitoring of operator tours and turnovers were being performed weekly, vice three times per
week, as instructed by Pro .edure 1.2.4, "Operations Performance Assessment Program." The
QAD issued a second deficiency report (DR No. 2005) to document these self monitoring
weaknesses.,

Independent assessment of record verification by the QAD has been effective. Initial response
to NRC IN 92-30 was comprehensive and confirmed that operators are properly completing
required plant tours. The surveillance process has maintained objective criteria such that any
noted observations, weaknesses and deficiencies have been appropriately communicated to the
Operations Section.
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5.0 ENGINEERING AND TECHNICAL SUPPORT (71707)
%1 Reactor Vessel Water Level Instrumentation Spiking
1.1 Background

As documented in NRC inspection report 50-293/92-04, the licensee has experienced reactor
vessel water level instrumentation "spiking" during reactor depressurization following plant
shutdowns. Typically, the level instrumentation spiking has been observed to begin at reactor
pressures below 470 psig during depressurizations. The spiking initially occurs on the level
instrumentation associated with the reactor vessel "B" ref . « o leg. The spikes are typically
of 20-30 seconds in duration, four to six inches in ampli’ <~ ..l are similar to a square wave
recorder trace. As reactor pressure decreases, the amplitude of the spiking increases. Al reactor
pressures below approximately 60 psig the recorder trace of the spiking becomes less regular.
Instrumentation associated with the "A" reference leg initially exhibits the spiking phenomenon
at approximately 65 psig and is typically one to two inches in amplitude. Maximum spiking
observed at very low pressures (i.e. less than 60 psig) has been approximately 22 inches on the
"B" reierence leg instrumentation and 17 inches on the "A" reference leg instrumentation,

Licensee corrective actions for the spiking phenomenon have been primarily focused on the
improved thermodynamic performance of the condencing chambers and steam drain lines
associated with the level instrumentation system. However, throughout the evaluation of the
spiking phenomenon, the presence and accumulation of noncondensible gases within the reactor
instrumentation system has been recognized as a potential contributing factor. Temporary
temperature instrumentation was installed on the "A" and "B" reference leg condensing chambers
and associated steamn drain lines in order 1o monitor and trend condensing chamber performance.,
I'he instrumentation also mon..ors the potential effects of the buildup of noncondensible gases
withia the reactor instrumentation system during power operations, as well as during ensuing
plant shutdowns. Additionally, the licensee management team (or "Issue Team") assembled to
investigate this 1ssue remained active and contracted with an instrumentation engineering
consultant with expertise specific to boiling water reactor (BWR) level instrumentation system
design and operation,

%.1.2 Generic Applicability

Subsequent to the April 12, 1992 station startup, generic concern for potential inaccuracies in
boiling water reactor vessel water level indication during and after rapid depressurization events
was identified, Specifically, the concern addressed the evolution of noncondensible gases,
accumulated in the reference legs, during reactor depressurization in sufficient volume to cause
errors in indicated reactor vessel water level. This concern is documented in NRC Information
Notice 92-54, "Level Instrumentation Inaccuracies Caused by Rapid Depressurization,” dated
July 24, 1992 and NRC Generic Letter 92-04, "Resolution of the Issues Related to Reactor
Vessel Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," dated August 19,
1992,
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for the test demineralized water source from the reference leg to the reactor vessel. This
leakage was not directly relevant to the test objectives but, if quantifiable, could be used to
estimate bypass leakage. Initial "A" reference leg instrument rack leakage was quantified as
21.6 mi/day, which included instrument bypass valve leakage as well as leakage past the 2-HO-
[26A valve 1o the reactor vessel. In order to more accurately quantify bypass valve leakage,
the hicensee isolated each level instrument and calculated any leakage rate change. With all
instruments isolated, leakage rate was calculated to be approximately 14 ml/day. Therefore,
bypass valve leakage on "A" reference leg instrument racks was assumed to be approximatel"
7 ml/day.

Following subsequent plant startup and pressurization, the licensee intends to inspect for the
presence of external leaks and quantify any observed leakage.

X 1.5 Issue Status

On November 20, the BECo reactor vessel water level instrumentation spiking Issue
Management Team presented a status report 1o the onsite review committee (ORC). The report
(attached 1o this inspection report) summarized data from the October 24 shutdown. The Issue
Team found that instrumentation response during reactor depressurization was consistent with
recent shutdowns, and that the characteristic spiking signature was repeatable, Spiking observed
during the October 24, 1992 shutdown was hounded by previous operability analyses which
assumed the presence of noncondensible gases in the reference legs. Therefore, the licensee
concluded that the level instrumentation remained operable throughout the October 24th
shutdown.

The status report addressed corrective actions completed during the mideycle outage including;
repair of reference leg external leakage paths, quantification of internal instrument bypass valve
leakage, and reinstallation of steam drain line insulation. The insulation had been previously
removed in order to improve condensing chamber performance by increasing heat transfer across
the steam drain line and condensing chamber on the "B" reference leg. However,
mstrumentation performance did not demonstrate any significant improvement during the October
24 shutdown; therefore, the insulation was reinstalled.

The status report provided a detailed review of Pilgrim specific experience relative to the generic
concern for level instrumentation inaccuracies due to noncondensible gases as described in NRC
Generic Letter 92-04. The BECo Issue Team concluded that the level instrumentation response
during recent Pilgrim shutdowns was consistent with the noncondensible gas theories presented
to the NRC staff by the Regulatory Response Group of the Boiling Water Reactor Owner’s
Group (BWROG), and was similarly consistent with the theories developed by the licensee-
contracted specialist with expertise in this discipline. The Issue Team also concluded that the
instrumentation spiking observed at Pilgrim would not affect either the limiting FSAR transient
and accident analysis or the operability evaluations and conclusions of the plant-specific safety
assessment (as well as the BWROG generic safety assessment) in response to NRC Generic
Letter 92-04.
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The ORC discussion of the level instrumentation concern with the Issue Team was observod by
the NRC resident staff to be well focused. Extensive technical detail from NRC Generic Letter
92-04 was requested by the ORC Chairman, and discussion regarding NRC staff acceptance of
interim operation with the noncondensible gas phenomenon as described in Generic Letter 92-04,
such that the committee was enabled to independently establish generic applicability. The
committee also reviewed level instrumentation response to design bases transients and accidents
with the Issue Team. Following additional description of Pilgrim experience, and plant-specific
safely assessment, the ORC independently concluded that the safety function of the level
mstrumentation would be fulfilled and that the Issue Team continues to effectively manage
station response 1o the phenomenon, Following ORC recommendation, the Plant Manager
approved the Issue Team reactor water level spiking status report.

NRC inspection, evaluation and assessment of license performance with respect to the spiking
occurrences, to date, have identified no violations of Pilgrim license conditions. The NRC staff
also independently reviewed the bases for BECo's operability determination, and agreed with
is conclusions.  The NRC has determined that the plant-specific assessme it for Pilgrim has
acceplably addressed regulatory requirements (and the points raised in Generic Letter 92-04),
and has verified the continued safe operation of the plant while the spiking phenomena 18
investigated further as a generic issue.

52 Salt Service Water Piping Replacement

As documented in inspection reports 50-293/92-08, 92-10, and 92- 14, salt service water (SSW)
piping replacement activities commenced in May 1992 and have continued in several stages to
the present. During the outage, the licensee installed the first pieces of titanium piping as "B"
train penetration spools in the intake structure and auxiliary bay walls. As governed by plant
design change (PDC) 91-10C, this phase of work involved removing existing rubber-lined,
carbon steel sections of piping and replacing each penetration spool with titanium pipe, an
expansion joint member and a new rubber-lined, carbon steel pipe piece to reconnect to the
existing SSW supply headers. The inspector witnessed the modification activities, noting that
the "B" SSW train was returned to service during the outage with the titanium penetration spools
installed and that the corresponding "A" train work is scheduled during RFO 9. During the
period of time between the outage and RFO 9, new titanium piping will be installed in
excavations in proximity to the existing SSW headers in accordance with controls established by
PDC 91-10D. The fina! tie<in of the titanium piping to existing SSW piping in both the intake
structure and auxiliary bays is planned for completion during RFO 9,

The mspector reviewed PDC 91-10C-02 and related portions of PDC 91-10D. The inspector
also reviewed the current revisions of the original piping specifications, M-300 and M-301, and
the titamum piping specification, M-100E, along with the commercial grade item (CGI)
engineering evaluation No. 596 for the titanium pipe and fittings. As required by specifications,
the inspector verified that the installed titanium piping penetration spools had been procured to
American Society for Testing of Materials (ASTM) B337-83 standards. However, both the
FSAR change associated with safety evaluation 2693 and the acceptance criteria for pipe
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chemical properties histed in CGI 596 indicated that the 1987 edition of the ASTM standard was
the correct reference. The inspector discussed this discrepancy with licensee compliance
personnel who initiated Problem Report 92-0536 to resolve the noted document conflicts. From
a technical standpoint, the titanium spool pieces were fabricated and supplied to the correct
design standards. The inspector reviewed the "A" SSW supply header drawing, SKM-91-10C-
001C, for the intake structure spool/expansion joint assemblies and compared the listed material
requirements with the referenced specifications. No hardware deficiencies were identified and
the inspector has no further questions regarding component fabrication details,

The inspector also evaluated the ongoing SSW pipe replacement activities with respect to PDC
91-10C details, governing hydrostatic pressure testing to ANSI B31.1 an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>