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EXECUTIVE SUMMARY

St. Lucie Nuclear Plant, Units 1 8 2
NRC Inspection Report 50-335/99-04, 50-389/99-04

This integrated inspection included aspects of licensee operations, engineering, maintenance,
and plant support. The report covers a six-week period of resident inspection. In addition, it
includes the results of inspections by a regional Reactor Inspector, a Radiation Protection
Specialist, and a regional Project Engineer.

~Oerations

Operator actions in response to two control element assembly related drop events were
conservative and consistent with established off-normal and emergency operating
procedures. Plant systems functioned as designed, with only a few minor equipment
problems. (Section 01.2)

The post-trip review for the control element assembly related manual trip was complete
and thorough. The Facility Review Group decision to approve startup was based on a
reasonable assurance that the causes of the event were sufficiently understood and
appropriate corrective actions were taken. (Section 01.2)

Improper release of an equipment clearance order for the Unit 2 main steam isolation
valves by Operations caused the 2B main steam isolation valve to unexpectedly open
resulting in an inadvertent cooldown of the reactor coolant system and actuation of the
reactor protection system. This failure to follow procedure was identified as a non-cited
violation. (Section 01.3)

Operator efforts to reclose the 2B main steam isolation valve, following the cooldown
event, using the normal restoration procedure were hindered when a procedural step
was inadvertently missed. This failure to follow procedure was identified as a non-cited
violation. (Section 01.3)

The Assistant Nuclear Plant Supervisor failed to demonstrate sufficient caution and
attention to detail in supervising main steam isolation valve restoration and recovery
activities. Both the Event Response Team and root cause analysis failed to recognize
and/or adequately address certain aspects of the event. (Section 01.3)

A non-cited violation was identified for the failure to follow procedures and reset the
fifteen percent main feedwater bypass valves following a post-maintenance test turbine
related trip which resulted in a steam generator overfeed condition and inadvertent
reactor coolant system coo!down. (Section 01.4).

Operations decision making was not conservative as evidenced by proceeding with a
main turbine test during reactor startup and maintaining the Unit 2 reactor in a
suspended startup condition (i.e., shutdown and regulating groups withdrawn) for an
extended period. (Section 01.4)

Crew briefings conducted by Operations supervision included appropriate guidance and
clariTied management expectations for Unit 2 restart. Operators successfully performed
the reactor startup in a cautious manner, closely following procedures and input from
Reactor Engineering. Supervisory oversight was effective throughout the evolution.
(Section 01.5)





Maintenance

Surveillance activities were appropriately planned, performed and coordinated with the
control room. The Emergency Diesel Generator 1A surveillance and the Unit 1

Moderator Temperature Coefficient test were well briefed and executed.
(Sections M1.1, M1.2, and M1.3)

Control of work activities during control element drive mechanism control system repairs
was not accomplished in accordance with the scope change requirements of the
licensee's administrative procedure. A non-cited violation was identified. (Section M4.2)

~En ineerin

Event Response Team (ERT) and root cause analysis activities for the two control
element assembly drop events and other issues associated with the control element
drive mechanism control system were conducted in a thorough and comprehensive
manner. Management involvement and oversight was evident throughout. A detailed
self-assessment of ERT performance was very self-critical and identified many
significant lessons learne. (Sections E1.1 and E2.1)

Initial root cause evaluations and corrective actions for the control element assembly
events were sufficient to support restart of Unit 2, and the final root cause determination
and associated corrective actions were appropriate. The cause of the dropping of
assembly No. 40 was two separate ground faults that created a phase to phase to
ground fault. The cause of the dropping of the assemblies in subgroup No. 21 was
misalignment of the power switch compartment during troubleshooting activities.
(Section E2.1)

Containment radiation monitoring systems were determined to meet original design and
were sufficient to meet the intent of Regulatory Guide 1.45. (Section E8.2)

An apparent violation was identified regarding the failure to establish environmental
qualification, in accordance with 10 CFR 50.49, for electrical equipment located in the
Unit 1 steam trestle area. (Section E8.3)

The Year 2000 inspection was completed in accordance with Temporary Instruction
2515/141. Overall, the Year 2000 project was 100 percent complete for Category 1 and
2 items and contingency planning, and 85 percent complete for Category 3 items.
(Section E8.4)

Radiological controls were maintained and implemented in accordance with the Updated
Final Safety Analysis Report, Technical Specifications, and 10 CFR Part 20
requirements. Disposal of high level radwaste from the Unit 1 spent fuel pool was
particularly well controlled. (Sections R1.1 and 4.1)





For calendar year 1998 and year-to-date 1999, occupational worker doses were within
regulatory limits. As Low As Reasonably Achievable (ALARA)program imple'mentation
was conducted. in accordance with approved procedures, and year-to-date 1999
cumulative exposure results met established goals. (Section R1.2)

Radioactive effluent releases and resultant doses were maintained within Technical
Specifications, 10 CFR Part 20, Offsite Dose Calculation Manual limits, and the design
objectives of Appendix I to 10 CFR Part 50. (Section R3.1)

Audit program activities were implemented effectively for the radiation protection and
effluent program areas. In general, follow up actions for issues identified in Condition
Reports associated with radiation protection or effluent program activities were
appropriate and completed in a timely manner. (Section R7.1)



Re ort Details

Summa of Plant Status

Unit 1 operated at essentially full power for the entire report period.

Unit 2 operated at full power until June 1 when power was reduced to 48 percent after a control
element assembly dropped into the core. Reactor power was maintairied at 48 percent, until
operators manually tripped the reactor on June 4 when four other control element assemblies
dropped. The unit remained in Mode 3 until restart on June 11. Full power was achieved on
June 12, and the unit remained at full power for the remainder of the report period.

01 Conduct of Operations

01.1 General Comments (71707)

Using Inspection Procedure 71707, the inspectors performed routine reviews of plant
operations, which included detailed observations of operator activities in the main control
room. During routine operations, the inspectors noted operator response to annunciator
alarms and equipment status was prompt. Also, the operating crew usually
demonstrated a high level of awareness of existing plant conditions and ongoing plant
activities. However, two events occurred during the inspection period which indicated
deficiencies in Operations involving system knowledge, procedural usage, procedural
adherence, and supervisory oversight and decision making.

01.2 Unit 2 Control Element Assembl Dro Events

a. Ins ection Sco e (71707 and 93702)

The inspectors reviewed the licensee's response to two control element assembly (CEA)
drop events including operator actions, notiTications, and procedural and Technical
Specifications (TS) compliance. The inspectors also reviewed the post trip report and
attended the Facility Review Group (FRG) meeting that approved Unit 2 restart.

b. Observations and Findin s

On June 1, 1999, CEA No. 40 dropped fully into the core while Unit 2 was operating at
full power. Operators appropriately entered the applicable off-normal operating
procedure (ONOP) in response to the transient. A unit power reduction to below 70
percent was commenced in accordance with TS requirements. During Instrumentation
and Control (18C) troubleshooting efforts, operators continued to reduce power to
ensure that all procedural and TS action statements would be met. With the'unit at
48 percent power, the CEA No. 40 equipment problem was repaired, the CEA was
properly realigned, and all TS action statements were exited. Reactor power was held at
48 percent to allow the reactor core axial shape index to stabilize. In addition, an Event
Response Team was formed to investigate this and previous CEA equipment problems
before returning to full power. Operations response to the CEA No. 40 drop event was
conservative, consistent with plant procedures, and satisfied all TS requirements.

On June 4, while the reactor was in Mode 1 at approximately 50 percent power, all four
subgroup No. 21 CEAs dropped into the core. After verifying plant parameters, the
Nuclear Plant Supervisor immediately ordered operators to manually trip the reactor in



accordance with ONOP 2-0110030, CEA Off-Normal Operation And Realignment.
Operators then proceeded to implement Emergency Operating Procedures, EOP-1,
Standard Post-Trip Actions, and EOP-2, Reactor Trip Recovery. Unit 2 was quickly
stabilized in Mode 3. Operator actions and system performance during the event were
appropriate.

This event occurred while l8C technicians were troubleshooting and making repairs to
the control element drive mechanism control system (CEDMCS). These efforts were
part of the Event Response Team investigation to resolve CEDMCS problems identified
following the dropping of CEA No. 40. The technicians were in the process of transferring
the CEA subgroup No. 21 from the hold bus to its normal power supply power, when
power to all four CEAs on subgroup No. 21 was interrupted causing the CEAs to drop.
Subsequent licensee investigations determined the reason for the power loss, and
appropriate repairs were made (reference Section E2.1).

The post-trip review per Operating Procedure OP-0030119 was complete and thorough.
All minor equipment problems were resolved. The FRG met on June 9 to review the
completed post-trip report and discuss restart readiness. In addition, the FRG reviewed
and discussed the interim disposition of applicable Condition Reports regarding the
manual trip, previous CEA events, and associated equipment problems. The FRG's
decision to approve startup was based on a reasonable assurance that the causes of the
manual=trip event were sufficiently understood and appropriate corrective actions were
taken.

Conclusions

Operator actions in response to the CEA drop events were conservative and consistent
with established off-normal and emergency operating procedures. The post-trip review
was complete and thorough, and the FRG decision to approve startup was based on a
reasonable assurance that the causes of the manual trip event were sufficiently
understood and appropriate corrective actions were taken.

inadvertent 0 enin of the 28 Main Steam Isolation Valve

Ins ection Sco e (71707 and 93702)

The inspector responded to the control room upon notification of the 28 main steam
isolation valve (MSIV) event and verified plant conditions, reviewed applicable strip
charts, operator logs, and emergency operating procedures, and interviewed operating
crew members. The inspector also reviewed post-event and root cause analysis
activities and documentation and conducted a walkdown of the 28 MSIVand
downstream main steam piping.

Observations and Findin s

On June 6, while Unit 2 was in Mode 3 with the reactor trip circuit breakers closed and all
CEAs fully inserted, operators proceeded to release an equipment clearance order for
the 2A and 28 MSIVs following completion of work on the main generator. During
removal of the tags and repositionirig of affected air system valves by a non-licensed
operator, the 28 MSIV partially opened unexpectedly. This caused a sudden pressure
reduction in the 28 steam generator and pressurization of the downstream secondary
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side. The resultant pressure differential between the 2A and 2B steam generators was
sufficient to actuate the reactor protection system and open all reactor trip circuit
breakers. Initial operator attempts to shut the 2B MSIV from the control room were
unsuccessful..However, because the secondary system was intact, main steam
pressures quickly equalized, and operators were able to restore stable plant conditions
within about five minutes. During this inadvertent cooldown event, reactor coolant
system temperature decreased about 15 degrees Fahrenheit ( F) from an initial 532 F,

with a coincident 100 pounds per square inch pressure loss.

Operators implemented Emergency Operating Procedure EOP-5, Excess Steam
Demand. However, attempts to shut the 2B MSIV locally in accordance with EOP-5
were unsuccessful. Although not recognized at the time, the unusual system
configuration, resulting from an incomplete release of the equipment clearance order,
precluded MSIVoperation from the control room or locally. The Assistant Nuclear Plant
Supervisor (ANPS) then decided to shut the 2B MSIV using OP 2-0810020, Main Steam
System Initial Valve Alignment, based on recommendations by the Assistant Operations
Supervisor. However, during implementation of Operating Procedure OP 2-0810020,
operators missed a step and instead of closing the 2B MSIV they caused the valve to
fully open. After a further assessment of the situation, the ANPS decided to try again to
close the 2B MSIV locally, using Appendix I, MSIV Local Closure, of EOP-99, in

accordance with EOP-5. This time the operators were successful in closing the 2B
MSIV. A short time later EOP-5 was exited. The duration of the event was about an
hour.

An Event Response Team (ERT) was formed by Engineering to address the adequacy
of procedures used for shutting the 2B MSIVand the impact of sudden pressurization
upon secondary piping systems, structures and corriponents. The ERT concluded that
the existing procedures were adequate, ifused properly. The ERT also concluded that
no secondary system damage or abnormalities were identified due to the rapid
pressurization; also, the main turbine valves were not adversely affected. In general, the
ERT efforts to address the event were sound and thorough. However, ERT
documentation did not'address the potential impact on the 2B MSIV opening under
maximum differential pressure conditions. The licensee subsequently informed the
inspector that the MSIVwas designed to open under full differential pressure, and the
Condition Report final engineering disposition would be updated accordingly.

In addition to the ERT, Operations conducted a human performance root cause analysis
of the event. The root cause analysis concluded that the principal causes of the event
were: (1) Failure to use OP 2-0810020 during restoration of the MSIVs during release of
the equipment clearance order; (2) Inadequate operator knowledge, and training, on
operation and failure modes of the MSIVs; and (3) Inadequate pre-job briefing by the
ANPS. The inspector agreed these were relevant causes, and verified licensee
corrective actions were adequate. However, the analysis did not recognize or
adequately describe several other important human performance or regulatory aspects
of this event. First, operators inadvertently skipped step 8.10.2 in OP 2-080020 for
reinserting the main control circuit fuses during recovery of the 2B MSIV. This omission
prevented them from shutting the 2B MSIV sooner, and in fact, caused the MSIV to go
fullyopen instead of closed. Second, although the licensee identified that the OP should
have been used for the clearance release, Step 6.2.8.B of Administrative Procedure.
ADM-09.04, In-Plant Equipment Clearance Orders, specifically requires restoring MSIVs
in accordance with OP 2-080020. Both the clearance release controller and ANPS did



not recognize this requirement. As a result, the initial release sequence was incorrect
and was not adequately verified by the ANPS. Also, just prior to the event the ANPS
authorized a non-licensed operator to release the MSIVequipment clearance order in
whatever sequence he found appropriate without establishing any specific release
sequence. Third, the ANPS failed to demonstrate sufficient caution and attention to
detail for supervising MSIV restoration and recovery given that restoration of MSIVs was
an infrequent evolution with significant reactivity management implications and was also
a first time evolution for the ANPS.

The inspector discussed these additional human performance and regulatory aspects
with Operations management who planned to supplement the original Condition Report
and root cause analysis to ensure all relevant aspects were addressed and appropriate
corrective actions have or will be taken. Despite these additional issues, the inspector
concluded that the immediate corrective actions were adequate to support restart.

As described above, two violations were identified for failing to followwritten procedures
required by Technical Specification 6.8.1.a for those activities covered by Appendix A of
Regulatory Guide (RG) 1.33, Revision 2. Sections 1.c and 3.i of Appendix A of RG 1.33
includes procedures for equipment control and main steam system operation,
respectively. The first violation involved the failure to implement ADM-9.04 Sections
6.28.B and 6.12.10.A, which require restoration of the MSIVs in accordance with OP 2-
0810020 and ANPS verification of the MSIVclearance order release, respectively. The
second violation involved failure to reinsert the main control circuit fuses in accordance
with Step 8.10.2 of OP 2-080020 during 2B MSIV recovery. These Severity Level IV
violations are being treated as Non-Cited Violations (NCV), consistent with Appendix C
of the NRC Enforcement Policy, and are identified as NCV 50-389/99-04-01, Failure To
Properly Release The 2B MSIV Clearance Order; and NCV 50-389/99-04-02, Failure To
Follow MSIV Restoration Procedure. These violations were being addressed by the
licensee's corrective action program as Condition Report 99-0089, as supplemented.

Conclusions

Improper release of an equipment clearance order for the Unit 2 main steam isolation
valves by Operations caused the 2B MSIVto unexpectedly open resulting in an
inadvertent cooldown of the reactor coolant system and actuation of the reactor
protection system. Operator efforts to reclose the 2B MSIV using the normal restoration
procedure were hindered when they inadvertently missed a procedural step. Overall, the
Assistant Nuclear Plant Supervisor failed to demonstrate sufficient caution and attention
to detail in supervising MSIV restoration and recovery. Both the Event Response Team
and root cause analysis did not identify or adequately address several human
performance or important regulatory aspects of the event. Two non-cited violations were
identified.

Inadvertent Reactor Coolant S stem Cooldown Durin Unit 2 Restart

9 771707 0 937027

Details surrounding an inadvertent Unit 2 reactor coolant system cooldown that occurred
on June 10, while in Mode 3, and its associated root cause analysis were reviewed by
the inspectors. Interviews with responsible Operations personnel and management
were also conducted.
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b. Observations and Findin s

On June 10, 1999, Unit 2 was in Mode 3 with a reactor startup in progress. Main
feedwater (MFW) flow was being controlled automatically by the fifteen percent bypass
valves. As the operators were withdrawing CEAs and approaching Mode 2, two
unexpected engineered safety feature actuation system annunciators went into alarm.
The ANPS temporarily suspended the reactor startup, just prior to entering Mode 2, so
that l8C technicians could troubleshoot the unexpected alarms. During this delay, the
ANPS proceeded with a post maintenance test (PMT) of a turbine throttle valve.

The ANPS had briefed the crew earlier on the PMT. However, this pre-job brief only
discussed latching the main turbine using the applicable procedure and did not address
tripping the turbine.

Once the throttle valve PMT was completed, the Nuclear Watch Engineer (NWE) was
directed by the ANPS to locally trip the turbine. After the turbine trip, the board operator
visually checked the position of the fifteen percent MFW bypass valves which failed to
the five percent flow position following a turbine trip, as designed. However, since there
was no apparent change to the controller output, the board operator did not reset the
valves. The board operator erroneously decided that the valves were still functioning in
automatic and resetting them would not be necessary. Both the ANPS and NWE were
informed of the operator's decision, and neither recognized the need to reset the fifteen
percent bypass valves.

Shortly after checking the MFW bypass valves, the board operator was distracted by
another unrelated annunciator and proceeded to investigate. While he was investigating
the other alarm, excess MFW flow resulted in a steam generator overfeed condition that
caused an inadvertent reactor coolant system cooldown of approximately nine degrees.
When several annunciators went into alarm, indicative of a steam generator overfeed
event, operators were prompted to take the appropriate actions, which included
resetting the fifteen percent bypass valves. The steam generator overfeed event was
terminated.

Normal plant conditions were restored, except for a problem with pressurizer heaters.
During the cooldown event, pressurizer level reached the low-low level setpoint which
tripped the heaters as expected. However, an equipment problem prevented the
operators from closing the pressurizer heater transformer feeder breaker in order to re-
energize the heaters. Operations then made the decision to maintain plant conditions, in
close proximity to Mode 2, while electrical maintenance performed troubleshooting. In
addition to a pressurizer heater problem, operators noticed erratic reed switch
indications on CEA No. 65; whereupon, management directed operators to fully insert
regulating group 3 for troubleshooting purposes.

After approximately five hours of troubleshooting activities on the heater breaker and
CEA No. 65, inspectors questioned management whether maintaining the plant reactor
at near Mode 2 condition (with both CEA shutdown groups and the first two CEA
regulating groups fullywithdrawn) for an extended period was a prudent action. Plant
management subsequently acknowledged that troubleshooting activities were taking
much longer than anticipated and directed the operators to insert the remaining
regulating groups to establish a more conservative condition. Following the insertion of
all regulating groups, the inspectors further questioned whether management's decision



to leave the shutdown banks withdrawn was consistent with procedural guidance. The
startup procedure did allow for delays that resulted in leaving the shutdown groups
withdrawn for an extended period. However, this procedure required that the specific
length of time a reactor startup is suspended (with shutdown groups withdrawn) is to be
reviewed and approved by the Nuclear Plant Supervisor and plant management.
Management subsequently determined that an acceptable duration was eight hours after
the cooldown event. When this time elapsed, the operators were directed to fully insert
all shutdown group CEAs, while pressurizer heater breaker troubleshooting continued.
Unit startup did not recommence until about ten hours after the shutdown groups were
inserted.

A root cause analysis conducted by the responsible ANPS identified several barriers that
failed which could have prevented the overfeed incident. These included: (1) Lack of
conservative decision making by the ANPS who decided to proceed with the turbine
throttle valve PMT while a reactor startup was in progress; (2) Inadequate pre-job
briefing; (3) Operators tripped the main turbine without using established procedural
guidance; (4) Insufficient operator training and knowledge regarding operation and
design of the fifteen percent bypass valves; and, (5) Self-checking was not used by
operators to adequately follow up on an unexpected plant response. Comprehensive
corrective actions were developed as part of Condition Report 99-0930. These actions
were verified by the inspector to address the barrier weaknesses identified, and sufficient
actions were taken to support subsequent restart.

As part of the Condition Report disposition, the licensee attempted to determine whether
the sudden reduction of reactor coolant system temperature and associated positive
reactivity addition was sufficient to have caused an inadvertent Mode 2 entry.
Subsequent analyses by both the licensee and the vendor concluded that it was possible
a Mode 2 entry had occurred. Although the possible mode change was not intentional,
all TS requirements were already met in preparation for Mode 2 transition during the
startup; therefore, no violation of TS or procedures occurred.

Normal Operating Procedure NOP 2-0030125, Turbine Shutdown, provided the
guidance for tripping the turbine and speciTically addressed resetting the fifteen-percent
bypass valves. The operating crew failed to recognize and utilize this procedure,
although this was an evolution beyond skill of the craft and usage was required by
Administrative Procedure AP-0010120, Conduct of Operations. This failure to follow
written procedures constituted a violation of Technical Specification 6.8.1.a, which
required that procedures shall be established, implemented and maintained as
recommended by Appendix A of Regulatory Guide (RG) 1.33, Revision 2. Section 1.b of
Appendix A to RG 1.33 addresses procedures for conduct of operations. This Severity
Level IVviolation is being treated as an NCV, consistent with Appendix C of the NRC
Enforcement Policy, and is identified as NCV 50-389/99-04-03, Failure to Follow Turbine
Trip Procedure. This violation was being addressed in the licensee's corrective action
program as Condition Report 99-0930.

Conclusions

A non-cited violation was identified for operators'ailure to follow normal operating
procedures to reset the fifteen percent main feedwater bypass valves following a turbine
trip which resulted in a steam generator overfeed condition and uncontrolled reactor
coolant system cooldown. Operations decision making was not conservative as





evidenced by proceeding with a main turbine test during a reactor startup, and
maintaining the Unit 2 reactor in a suspended startup condition (i.e. shutdown and
regulating groups withdrawn) for an extended period.

Unit 2 Reactor Startu

Ins ection Sco e (71707)

On June 10 and 11, 1999, the inspectors observed the preparations for and performance
of the Unit 2 reactor startup following the events described in Sections 01.2 through
01.4, and CEDMCS repairs described in Section E2.1.

Observation and Findin s

Several briefings of the operating crew were held as preparations were made to restart
the plant. These briefings were conducted by the Reactivity Manager, Assistant Nuclear
Plant Supervisor, the Operations Supervisor or Manager, and the Site Vice President.
All of the briefings highlighted the critical importance of the evolution and incorporated
past lessons learned, including discussions of the inadvertent cooldown and main steam
isolation valve events. Additionally, the need for conservative decision making was
stressed with respect to plant evolutions that could ultimately impact core reactivity.
Management expectations for the conduct of Operations during restart were also
reemphasized.

Operators conducted the reactor startup in a cautious, methodical manner following
Normal Operating Procedure NOP 2-0030122, Reactor Startup. Distractions were
minimized by using additional Operations personnel to assist with routine control room
activities, allowing the Reactivity Manager and reactor operator to concentrate entirely on
the startup. Reactor Engineering provided excellent support throughout the startup.
Approach to criticalitywas performed in a careful and deliberate manner.

Conclusions

Crew briefings conducted by Operations supervision included appropriate guidance and
clarified management expectations for unit restart. Operators successfully performed the
reactor startup in a cautious manner, closely following procedures and input from
Reactor Engineering. Supervisory oversight was effective throughout the evolution.

Operational Status of Facilities and Equipment

General Plant Tours and S stem Walkdowns (71707)

The inspectors performed frequent tours of the plant. The inspectors noted that plant
housekeeping was generally adequate. However, the inspectors continue to find
unsecured ladders near or against safety related equipment such as the shutdown
cooling heat exchangers, low and high pressure safety injection pumps, main steam
isolation valves, and ventilation fans. In each case, the deficiency was immediately
corrected by the licensee when identified. A Condition Report has been written to
identify and correct the overall problem.



Walkdowns of accessible portions of the Unit 1 and Unit 2 Emergency Core Cooling
System Ventilation and the Unit 1 Containment Spray Systems and a detailed walkdown
of accessible mechanical and electrical portions of the Unit 1 Component Cooling Water
system were conducted by the inspectors using Inspection Procedure 71707. Minor
labeling and housekeeping deficiencies were identified. These deficiencies were
forwarded to the licensee and placed in their corrective action program.

08 Miscellaneous Operations Issues (90712 and 92700)

08.1 Closed LER 50-389/99-05: CEA Drops Result in Manual Reactor Trip.

The event was accurately described in the LER, and appropriate corrective actions were
identified. Section 01.2 describes the inspector follow-up and conclusions regarding the
event. The inspectors verified implementation of selected actions. This LER is closed.

08.2 0 en LER 50-389/99-06: Sub-critical Reactor Trip Due to Inadvertent MSIV Opening.
2

The inspection and regulatory issues associated with this event are described in Section
01.3. However, since the licensee's investigation failed to recognize and adequately
address all aspects of this event, the LER description and scope of corrective actions
were incomplete. This LER remains open pending the review of the licensee's efforts to
supplement the original condition report and implement additional corrective actions, as
warranted. The inspectors verified the actions taken were sufficient to support unit
restart.

08.3 Closed LER 50-389/99-07: Personnel Error During Reactor Startup Led To Unplanned2

Cooldown Transient.

This event was accurately described and appropriate corrective actions were identified.
The inspection and regulatory issues associated with this event are described in
Section 01.4. The inspectors verified implementation of selected corrective actions.
This LER is closed.

II. Maintenance

M1 Conduct of Maintenance

M1.1 Maintenance Work Order and Surveillance Observations

7 2 27277

The resident inspectors observed all or portions of the following maintenance and
surveillance activities, including Work Orders (WO), Operating Procedures (OP), l8C
Procedures (ICP), and Operations Support Procedures:

WO 99007541
WO 99007226

ICP 2-1400177

Unit 1 Containment Pressure Loop Calibration
HVA/ACC-3BAirHandling Unit for Unit 2 Control Room
Quarterly Inspection
'A'ualified Safety Parameter Display System 18 Month
Surveillance





ICP 2-1220052

WO 98023634
WO 99010204

ICP 1-1220050
OP 2-1400054

Linear Power Range Safety and Control Channel Monthly
Calibration
1AB Battery Charger - 18 Month Preventive Maintenance
Troubleshoot and Repair Control Element Assembly 40
Rod Drop
Linear Power Range Safety Channel Quarterly Calibration
Reactor Protection System - Loss of Turbine - Hydraulic
Fluid Pressure Low

Observations Findin s and Conclusions

All observed maintenance work activities and surveillance testing were performed in
accordance with work instructions, procedures, and applicable clearance controls.
Safety-related maintenance and surveillance testing evolutions were properly planned
and executed. Licensee personnel demonstrated familiaritywith administrative and
radiological controls. Surveillance tests of safety-related equipment were consistently
performed in a deliberate manner in close communication with the main control room.
Overall, operators, technicians, and journeymen were observed to be knowledgeable,
experienced, and trained for the tasks performed.

Additional maintenance and surveillance activities are discussed in the following
paragraphs.

Emer enc Diesel Generator 1A Surveillance

(6 7 7)

On June 9, the inspectors attended the pre-job briefing and observed the performance of
the 1A Emergency Diesel Generator monthly surveillance. Additionally, the inspectors
held discussions with Operations personnel and the system engineer. The surveillance
was performed in accordance with OP 1-2200050A, 1A Emergency Diesel Generator
Periodic Test and General Operating Instructions.

Observations and Findin s

The inspectors observed that the pre-job briefing was performed in accordance with the
procedural check list for the conduct of operations. The brief was conducted in a
professional manner and was thorough. Command and control was maintained
throughout the performance of the surveillance test, and the operating crew also
habitually used the phonetic alphabet and three-part communications.

Prior to the test, the inspectors observed that a temporary strip chart recorder had been
installed by Instrument and Control personnel for obtaining trend data during
performance of the surveillance. The normally installed chart recorder was inoperable.
The inspectors reviewed and found acceptable an engineering evaluation which
concluded the installed recorder was not required for the operability of the 1A diesel in
accordance with Amendment 16 of the Unit 1 Final Safety Analysis Report.

During the test, the inspectors observed control room personnel declare the 1A diesel
inoperable based upon spikes on the temporary strip recorder in excess of that allowed
by procedure OP 1-2200050A. The inspectors discussed this issue with the system



engineer and reviewed the strip chart. The system engineer informed the inspectors that
the spikes were caused by a cycling of the fuel oil makeup valve solenoid to the day
tank. This valve opens at a frequency of approximately 2 minutes and 20 seconds when
the diesel is fully loaded. The inspectors verified that the noise spikes on the strip chart
were repeated at this frequency. Operations subsequently declared the 1A diesel
operable based upon the Engineering evaluation.

Conclusions

The pre-job briefing for the 1A diesel generator was conducted in a thorough and
professional manner, and command and control and good communications were
maintained throughout the performance of the surveillance test. Anomalies identified
during the test were appropriately dispositioned.

Moderator Tem erature Coefficient Test - Unit 1

Ins ection Sco e(61726)

The inspector observed the pre-job brief and conduct of the test to determine the
moderator temperature coefficient. The test was performed to ensure that the Unit 1

core moderator temperature coefficient was changing as expected and to ensure that it
would remain within Technical Specification limits throughout the remainder of the cycle.

Observations and Findin s

The pre-job brief was accomplished in two parts. Operations management conducted
an "infrequent evolution" brief that also reemphasized management's expectations for
conservative operations. Second, the Assistant Nuclear Plant Supervisor,'uclear Plant
Supervisor, and Reactor Engineering briefed the actual performance of the test. These
briefings adequately covered the required material and all questions by the crew were
properly addressed.

The unit had been experiencing minor (approximately half a percent) swings in main
feedwater flow, and the licensee chose to assign an extra operator to the crew to monitor
steam generator level control. This operator entered the brief about ten minutes late.
The inspector questioned the operator and veriTied that he was knowledgeable about the
test, the precautions, the limitations, and his responsibilities.

The test was performed without incident. The inspector verified that all applicable
Technical Specifications were being met, the appropriate test exceptions were invoked
and properly logged, and that the unit was restored per procedure OP 3200051, At
Power Determination of Moderator Temperature Coefficient and Power Coefficient.
Overall, the test was well performed, briefed, and planned.

Conclusions

The moderator temperature coefficient test was well planned, briefed, and performed.
Pre-job briefings were appropriate and included reassertion of management's
expectations for conservative operations.
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Maintenance Staff Knowledge and Performance

Unit 1 Emer enc Core Coolin S stem On-line Maintenance Activit (62707)

The inspector reviewed the scope of a scheduled Critical Maintenance Management
evolution for both trains of emergency core cooling. The licensee removed from service
the 'A'eader the first part of the week and the 'B'eader the second part of the week.
The maintenance activities performed were primarily preventive in nature, although a
significant amount of corrective maintenance was also completed. The risk justification
presented by Engineering for conducting the Critical Maintenance Management evolution
was adequate, as the planned work would increase reliability for the upcoming Unit 1

outage. All of the outstanding work orders and work requests were reviewed by the
inspector. All known outstanding work that could significantly affect system reliability
was performed.

Unit 2 Control Element Drive Mechanism Control S stem Re airs

Troubleshooting and repair activities of the Unit 2 control element drive mechanism
control system (CEDMCS) were observed by the inspectors during the periods of June 1

through June 11, 1999.

Observations and Findin s

Beginning June 1, Instrumentation and Control (l&C) technicians performed work on
CEDMCS using Work Order 99010204, which provided instructions to perform
troubleshooting and repairs per General Maintenance Procedure GMP-21,
Troubleshooting Process. The initial work order was approved by the Nuclear Plant
Supervisor and authorized non-intrusive troubleshooting only of control element
assembly (CEA) No. 40. Early troubleshooting was indeed non-intrusive, as it strictly
involved collecting current traces for the different CEAs by connecting a recorder to test
jacks on each of the subgroup compartments. However, as possible problems were
identified and additional problems occurred, actual repairs, such as component
replacements, were performed that went beyond non-intrusive troubleshooting.
Furthermore, troubleshooting and repairs of additional CEDMCS and subgroup No. 21
equipment were performed that were outside the scope of the authorized work order. On
June 8, a work order scope change was authorized that provided instructions for further
troubleshooting and repairs as directed by the Event Response Team. However, the
change occurred several days after the original work order scope had.been exceeded.

In addition, the original work order continued to remain open after the Facility'eview
Group's approval for unit restart and CEDMCS was cleared from the equipment out-of-
service log. When additional equipment problems did occur during startup preparations
on June 9, the inspector observed l&C technicians troubleshooting CEDMCS using Work
Order 99010204, which was beyond the scope of the original work and unrelated to the
previous Event Response Team activities. The supervisor acknowledged that this work
was outside the previously approved work order scope. He subsequently closed Work
Order 9901024 and opened a new work order for the specific task.
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Administrative control of work orders during CEDMCS repairs and unit restart was not
accomplished in accordance with the scope change requirements of Section 6.3.2.7 of
Administrative Procedure ADM-0010432, Control of Plant Work Orders. These failures
to follow written procedures constituted a violation of Technical Specification 6.8.1.a,
which required that procedures shall be established, implemented and maintained as
recommended by Appendix A of Regulatory Guide (RG) 1.33, Revision 2. Section 9 of
Appendix A to RG 1.33 recommends requires procedures for maintenance activities.
This Severity Level IVviolation is being treated as a NCV, consistent with Appendix C of
the NRC Enforcement Policy, and is identified as NCV 50-389/99-04-04, Failure to
Control Work Scope Per Administrative Procedure. This violation was being addressed
in the licensee's corrective action program as CR 99-1246.

Conclusions

Work activities during Control element drive mechanism control system repairs were not
accomplished in accordance with the scope change requirements of the licensee's
administrative procedure. A non-cited violation was identified.

III. En ineerin

Conduct of Engineering

Event Res onse Team Performance (37551 and 92903)

The resident inspectors followed the progress of an Event Response Team (ERT)
formed to investigate the control element assembly (CEA) drop events described in
Sections 01.2. Inspector observations included team performance until a regional
inspector arrived to perform a special follow-up inspection of ERT activities. Also, after
the ERT activities were completed, the resident inspectors reviewed the licensee's ERT
self-assessment.

In general, the ERT used good methodology to determine root causes by evaluating all
information available and effectively utilizing tools to narrow their focus to potential
problem areas. However, several inefficiencies were initiallyobserved associated with
communications between ERT members and maintenance personnel regarding
dissemination of troubleshooting information. Licensee management also made these
observations and promptly initiated a Condition Report on June 8, 1999, to address the

'ssues. Immediate corrective actions included increased management oversight and
clarification of management expectations for ERT conduct and maintenance personnel
performance. These corrective actions resulted in the organization focusing more
effectively on problem identification and resolution by improving communications through
the use of written logs by the ERT leader.and maintenance supervisors; maihtaining
positive control over all troubleshooting information; and requiring authorized, step-by-
step instructions for all troubleshooting and post maintenance testing activities. After the
implementation of these corrective actions, a noticeable improvement in the ERT's
efficiency was observed.

Once the ERT was finished, the licensee conducted a detailed self-assessment of ERT
efforts and results. This self-assessment was thorough and very self-critical. Many
significant lessons learned were identified and corrective actions developed.
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E2 Engineering Support of Facilities and Equipment

E2.1 Troubleshootin And Root Cause Anal sis Of Control Element Assembt Dro Events

a. Ins ection Sco e (92903)

A region-based inspection evaluated the licensee's Event Review Team (ERT) and root
cause analysis activities, associated with the June 1 and 4, 1999, Unit 2'control element
assembly (CEA) drop events and problems prior to the unit restart.

b. Observations and Findin s

At the time of the inspection, the Event Review Team was presenting their findings to the
Facility Review Group for restart of the unit. The licensee determined that the cause of
dropping CEA No. 40, which is in subgroup No. 9, was tripping of the circuit breaker
feeding CEA No. 40. While the root 'cause of the CEA No. 40 circuit breaker tripping was
not definitely established at the time of the onsite inspection, the principle theory was a
ground fault in the power switch compartment for subgroup No. 21 at a point where
rectifier Q125 is mounted on the frame. At this point the rectifier is insulated from the
frame by a thin insulating washer. The fault was first identified by insulation resistance
checks, then by disassembly and visual inspection which identified that one insulating
washer at Q125 had a pin hole with some small carbon deposits. Since the power
distribution for control element drive mechanism control system (CEDMCS) is an
ungrounded system, it was not clear whether the circuit breaker tripping was due to
transient voltages caused by the ground or whether there was a second ground on a
different phase. Troubleshooting had not identified another ground. The investigation of
the root cause of the circuit breaker tripping was continuing.

The cause of dropping the four CEAs in subgroup No. 21 was determined to be
misalignment of the power switch compartment for the subgroup. The compartment had
been replaced for troubleshooting of the first CEA drop event. The replacement
compartment had not been properly seated, and the power connection stabs on the
source side were not mating properly. Power was transferred between the hold bus and
the normal source two times over a three-hour troubleshooting period without any
problem. However, by the time the third transfer from the hold bus to the normal source
was made, the poor connection had opened which caused the four CEAs to drop.

Other areas being addressed by the root cause analysis were:

During the events, twelve CEAs transferred from the upper gripper to the lower
gripper without any demand for CEA movement. Transfer to lower gripper is a
normal system response when the controls sense a problem with the'upper
gripper coil, and is accompanied by an alarm in the control room.

~
. Fuses were blown at subgroup No. 21, phase C, and subgroup No. 9, phase A.

During the inspection period, the phase C fuse was dissected, and observations
indicated that the fuse had blown due to an overload. Further examination of the
phase C fuse was being conducted to determine the relative magnitude of the
overload as well as examination of the phase A fuse.

.
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Many "continuous gripper high voltage" alarms momentarily went to an alarm
condition then reset. This alarm is actually driven by a current signal coming
from Hall effect current transducers which monitor current to the upper gripper
coils. The purpose is to warn that the system is about to switch to the lower

gripper to protect the upper gripper coil from burnout. These apparently spurious
alarms had been occurring periodically during the last year.

Licensee testing on a sample of Hall effect current transducers indicated that a

number of transducers were behaving abnormally. A sample of transducers was
to be shipped to the supplier or further evaluation.

The maintenance procedure for refurbishing the power switch compartments was
being reviewed to determine the need for enhancement with more detailed
instructions.

The licensee was considering the need for enhanced monitoring of CEDMCS, in
~ particular, making more frequent current traces. In the past, current traces were

made quarterly on at least one CEA's group of coils in each subgroup during
performance of Technical Specification surveillance 4.1.3.1.2. This requires
movement of the CEA. Current traces can also be made during periods when
there is no CEA movement. Such traces can reveal problems not otherwise
noticeable to operators such as an open conductor, blown fuse, or noise
superimposed on the normal current. Noise can be indicative of a ground on the
system or a bad control card.

~ The licensee was evaluating the need for ground detection and alarm circuitry.
As mentioned above, the presence of a ground will result in electrical noise on
the system which can be seen in the current traces.

Although the root cause investigation was continuing when the unit was restarted, restart
was justified based on extensive checks made on CEDMCS which indicated that the
system was operating properly. These checks included conducting insulation resistance
tests; performing a test similar to TS surveillance 4.1.3.1.2 where the CEAs are stepped
off the bottom; and, taking current traces of all CEAs during movement and on the upper
gripper coil without CEA movement. A visual check was also made of all power switch
compartments to verify proper alignment of the locating pins.

With regard to the root cause evaluation effort, the inspector noted that the investigation
captured all the relevant information and proceeded in a careful manner with thorough
documentation. During the onsite review, the inspector did not identify any area for
investigation not already being addressed by the licensee. The ERT corrective actions
described in Section E1.1 were observed by the inspector. These effectiven'ess of these
actions were evidenced by the ability of the licensee to refer to the step-by-step records
of ongoing troubleshooting efforts to ascertain what component was replaced and the
effect of the replacement upon questioning by the inspector. In addition, the nuclear
steam system supplier (Combustion Engineering/ABB) expert on CEDMCS was brought
to the site from the Windsor, Connecticut office to assist in the root cause evaluation.

After the region-based onsite inspection was finished, the licensee completed their root
cause evaluation, as documented in Condition Report 99-0841, Attachment 5, "Final
Disposition." This final disposition was reviewed by the inspector. The report concluded
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that the root cause for the drop of CEA No. 40 was in fact two separate ground faults that
created a phase to phase to ground fault. During the onsite inspection, it was known that
the licensee had found evidence of one ground. Upon review of the final Condition
Report, the inspector agreed that the phase to phase fault explained all the observed
conditions, i.e., the two blown fuses and the tripped circuit breaker. The inspectors
reviewed the corrective actions described in the final report, and found them adequate to
address the known problems that occurred during the CEA drop events.

Conclusions

The licensee's root cause activities for two CEA drop events and other issues associated
with CEDMCS were conducted in a thorough manner. The cause of the dropping of
CEA No. 40 was two separate ground faults that created a phase to phase to ground
fault. The cause of the dropping of the CEAs in subgroup No. 21 was misalignment of
the power switch compartment during troubleshooting activities. Initial root evaluations
and corrective actions were sufficient to support restart of the Unit, and the final root
cause determination and associated corrective actions were appropriate.

E4 ~

E4.1

Engineering Staff Knowledge and Performance

Maintenance Rule Im lementation (62707 and 37551)

The inspectors conducted a risk-informed, performance-based review and assessment
of recent functional failures for the following systems and components to determine
compliance with 10 CFR 50.65, the Maintenance Rule:

~ Control Element Drive Mechanism Control System
~ Intake Cooling Water pumps
~ Charging pumps
~ Pressurizer heater breaker
~ Emergency Core Cooling System suction pipe

The inspectors reviewed completed Condition Reports for each equipment failure and
interviewed applicable system engineers. The inspectors also reviewed availability and
reliability performance indicators and criteria for each system and recent expert panel
meeting minutes. For each system or component, the inspectors concluded the process
for identifying, trending, and evaluating equipment failures was consistent with the
Maintenance Rule and the licensee's program. Appropriate decisions were made in
each case regarding classification of systems and components as (a)(1) or (a)(2), and
for establishing corrective actions and performance goals. However, the inspectors
discussed with the Maintenance Rule Coordinator whether recent failures of the 1A and
1B charging pumps were potential repeat failures and/or run failures, both of which
would effect whether the pumps met their performance criteria. Subsequently, an expert
panel was conducted, and observed by the inspector, which concluded the failures were
demand failures and not repetitive. The inspectors agreed with the licensee's conclusion
that the equipment remain in (a)(2). Although there were no timeliness requirements for
the conduct of expert panels, the inspectors noted that this issue was addressed by the
expert panel approximately three months following the most recent failure of the 1B
charging pump on April28, 1999.
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Imiscellaneous Engineering Issues

Closed LER 50-389/98-006: Inadvertent AFAS Actuation Due to Degraded Power
Supplies. (92903)

The inspector reviewed the LER and its associated corrective actions. The LER correctly
characterized the event and met the requirements of 10 CFR 50.73. The event involved
a partial AuxiliaryFeedwater Actuation Signal (AFAS)-1 actuation during performance of
the AFAS monthly functional test on AFAS Channel D. Corrective actions addressed the
root cause and were verified complete. This LER is closed.

Closed URI 50-335 389/97-1 0-04: Reactor Coolant System Leakage Detection
Radiation Monitor Acceptability and Operability. (92903)

This Unresolved Item (URI) was opened in response to outstanding NRC questions
regarding the design basis, operability, Updated Final Safety Analysis Report (UFSAR)
accuracy, and corrective actions associated with the Unit 1 and 2 containment radiation
monitors. A Task Interface Agreement (TIA-019) was forwarded to the Office of Nuclear
Reactor Regulation (NRR) for review. The response to TIA-019 was recently forwarded
to the licensee as a Safety Assessment in a letter dated May 27, 1999. An inspector
reviewed the initial URI and the response from NRR, and evaluated the remaining
inspection report issues regarding the containment radiation monitors.

In the original URI, the inspectors identified several apparent discrepancies between the
UFSAR descriptions and the actual capabilities of the containment radiation monitoring
system. Section 5.2.4.1 {Unit 1) and Section 5.2.5 (Unit 2) stated that the leakage
detection systems are consistent with Regulatory Guide (RG) 1 45. Position C.5 of the
RG states the sensitivity and response time of the leakage detection systems should be
able to detect a one gallon per minute (gpm) reactor coolant leak in less than one hour.
However, UFSAR Section 5.2.4.5 {Unit 1) stated "The time that a 1.0 gallon per minute
reactor coolant boundary leak takes to cause a ten percent deviation in the normal
readings ... is listed in Table 5.2-11." This table indicated that the time for the gaseous
monitor to indicate a leak was 15.1 hours and for the particulate monitor was 18.1 hours.
Also, Table 5.2-14 (Unit 2) indicated that the time for both types of radiation monitors to
detect a one gallon per minute (gpm) leak exceeded 62 minutes. These UFSAR
statements appeared inconsistent with RG 1.45.

In its Safety Assessment, NRR concluded that the containment radiation monitors were
sufficient to meet the intent of Position C.5 of RG 1.45, although the sensitivity response
times of the monitors were greater than that described in the RG. This conclusion
considered the fact that the containment sump monitors were capable of detecting a one
gpm leak in one hour. Also, there was not a significant increase in the risk of rendering
the monitors inoperable from a safe shutdown earthquake in one versus 18 hours.
Notwithstanding this conclusion, the information provided by the licensee in the UFSAR
that the radiation monitoring systems were consistent with RG 1.45 was inaccurate. In
addition, the inspector identified that TS Bases 3/4.4.6.1 and an August 26, 1992,
submittal to the NRC (which was relied upon in granting a licensees'equest to exclude
the dynamic effects associated with high energy pipe break in the reactor coolant system
piping from the licensing and design basis) also contained similar inaccurate information.
These failures to provide complete and accurate information to the NRC were a violation
of 10 CFR 50.9(a). However, these failures constitute a violation of minor significance

I
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which is not subject to formal enforcement action. The licensee has initiated UFSAR and
TS bases changes to reflect that these systems meet the intent of RG 1.45.

Another issue raised in inspection report ((R) 97-10 involved UFSAR Sections 5.2 4.5
(Unit 1) and 5.2.5.1.2 (Unit 2) which stated that a ten percent deviation in the normal
monitor readings was indicative of a one gpm leak and was identifiable given
background radiation level variability. However, the inspector had observed that normal
fluctuations in background levels regularly resulted in indicated deviations exceeding ten
percent. In fact, the licensee stated in calculation PSL-1FSN-96-002 that the use of the
ten percent deviation as indicative of a one gallon per minute leak was "difficultgiven the
current operating environment." In response, the licensee has changed their criteria for
identifying a leak. The inspector veriTied that the licensee set the containment radiation
monitor high level alarm setpoints to twice the background level and updated the UFSAR
to acknowledge this change.

Although detecting a leak by observing a ten percent deviation in the normal activity
readings may have been difficult, the inspector determined that UFSAR statements were
not inaccurate. The licensee's calculations affirmed that the containment radiation
monitors would perform as designed in that a ten percent deviation would be indicative of
a one gpm leak rate assuming primary coolant activity levels equivalent to 0.1 percent
fuel failure. Given the licensee's current excellent fuel performance and correspondingly
low reactor coolant activity, the background radiation levels were significantly less than
those assumed in the design. However, RG 1.45 stated that using a reactor coolant
activity value from the plant environmental report was acceptable. This value is normally
a worst case expected value, and has historically been significantly higher than the
actual coolant activity. The inspector reviewed portions of the licensee's calculations
and verifie that the conclusion was reasonable.

In IR 97-10, a concern was also raised regarding whether the monitors could be
considered operable if reactor coolant system activities were less than that assumed in
the UFSAR. The inspector reviewed NRR's recent safety assessment, the licensee's
evaluation of the system capabilities, the licensee's calculations that supported the
capability of the radiation monitors, the applicable portions of the UFSARs, and RG 1.45.
The licensee's evaluation supports an operability determination for all modes assuming
0.1 percent failure fuel. In addition, the licensee's calculations to assess the actual
capabilities of the monitors closely match the values described in the UFSAR Table 5.2-
11 (Unit 1) and 5.2-14 (Unit 2). However, at the lower activity levels at which the plant
actually operates, the effectiveness of these monitors will be diminished. Based upon
the leak detection system diversity addressed by RG 1 45, the licensee's conclusion that
these monitors meet their original design, and NRR's conclusion that the monitors met
the intent of the RG, the inspector did not identify any operability issues. As stated in
NRR's Safety Assessment, the NRC recognizes the leak detection capability and
sensitivity of these monitors to be a potential generic issue warranting further review and
possibly additional corrective actions.

Based upon the above conclusions that the containment radiation monitoring systems
continue to meet their original design, and consideration of the licensee's actions to
update the UFSAR, no NRC concerns remain regarding the adequacy of current
licensee corrective actions. This URI is closed.
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Closed Unresolved Item URI 50-335/96-201-05: Environmental Qualification ofthe
Woodward Governor Controls (92903)

During a special architect engineer (AE) design inspection (IR 50-335,389/96-201), the
NRC identified that the licensee did not consider the Unit 1 steam turbine driven auxiliary
feedwater pump (TDAFWP) Woodward governor controls as part of the environmental
qualification (EQ) program. The licensee classified the equipment as being in a mild
environment not within the scope of 10 CFR 50.49 based on the short duration of the
exposure and the protection provided by a weatherproof enclosure. A URI was identified
pending further NRC review to determine whether the licensee's classification of the
St. Lucie Unit 1 steam trestle area as a mild environment was consistent with the
requirements of 10 CFR 50.49.

Based on the results of additional review (TIA 97-018), the NRC concluded that the
TDAFWP Woodward governor controls located in the Unit 1 steam trestle area were in a
harsh environment and must be qualiTied in accordance with the requirements of 10 CFR
50.49. The licensee was verbally informed of the NRC's conclusion on May 26, 1999,
and the basis for this conclusion was formally provided to the licensee by letter dated
June 14, 1999. The letter reiterated the need for the licensee to correct the
noncompliance and review other electrical equipment important to safety located in the
Unit 1 steam trestle area to determine whether this equipment has been properly
qualified for a harsh environment. The licensee initiated Condition Report (CR) 99-0780,
dated May 26, 1999, to address this issue.

As part of the extent of condition review for CR 99-0780, the licensee identified
numerous other examples (greater than 75) of safety related equipment located in the
Unit 1 steam trestle area that were neither qualified to the requirements of 10 CFR 50.49
nor protected by a weatherproof enclosure. For items that are not in weatherproof
enclosures, the licensee considered that the integral housing of the devices provided
adequate protection from the environmental conditions that would be present during a
high energy line break (HELB). The justification provided in the CR 99-0780 operability
assessrrient of the electrical equipment not in weatherproof boxes was the 1983 NRC
Safety Evaluation Report and accompanying Technical Evaluation Report which
indicated that equipment in this area would not be significantly affected by the HELB
because of the short duration of the accident. In contrast, electrical equipment in
weatherproof boxes, such as the Woodward governor controls, are considered by the
licensee to be operable based on test data supporting the effects of thermal lag on the
components.

The safety significance and the adequacy of the licensee's operability assessment for
the electrical equipment that was not in weatherproof enclosure remain under NRC
review. The NRC is also evaluating whether the licensee is required to analyze for a
spectrum of break sizes (as specified in Supplement 2 to Bulletin 79-01B, Environmental
Qualification of Class 1E Equipment) for the main steam and main feedwater lines
located in the Unit 1 steam trestle area in order to establish the worst case
environmental parameters. Therefore, this URI is closed, and the failure to comply with
10 CFR 50.49 is identified as an apparent violation (EEI 50-335/99-04-05, Failure to
Establish Environmental Qualification in accordance with 10 CFR 50.49 for Electrical
Equipment Important to Safety Located in the Harsh Environment of the Unit 1 Steam
Trestle Area, is identified pending further NRC review).
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Year 2000 Y2K Readiness Pro ram Review (Tl 2515/141)

The staff conducted an abbreviated review of Y2K activities and documentation using
Temporary Instruction (Tl) 2515/141, "Review of Year 2000 (Y2K) Readiness of
Computer Systems at Nuclear Power Plants." The review addressed aspects of Y2K
management planning, documentation, implementation planning, initial assessment,
detailed assessment, remediation activities, Y2K testing and validation, notification
activities, and contingency planning. The reviewers used NEI/NUSMG 97-07, "Nuclear
UtilityYear 2000 Readiness," and NEI/NUSMG 98-07, "Nuclear UtilityYear 2000
Readiness Contingency Planning," as the primary references for this review.

During the review, the licensee stated that the Y2K Readiness Project activities were
100 percent complete for Category 1 and 2 items, 85 percent complete for
Category 3 items, and 100 percent complete for contingency planning.

Conclusions regarding the Y2K readiness of the facility are not included in this report.
The results of this review will be combined with the results of the reviews of other
licensees in a summary report to be issued in the near future.

IV. Plant Su ort

Radiolo ical Protection and Chemist Controls

Conduct of Radiolo ical Protection Controls

Ins ection Sco e (83750, 84750, 86750)

During Radiological Control Area (RCA) tours, the inspector observed routine work
activities in progress, discussed procedural and Radiation Work Permit (RWP)
requirements with workers, and verified selected radiation survey results. Radiological
controls and housekeeping practices in selected RCA locations including the auxiliary
building, spent fuel pool, and outside solid radioactive waste and material storage areas
were observed. Personal dosimetry use, area postings, container labels, housekeeping,
and controls for high radiation areas and locked-high radiation areas were reviewed and
evaluated.

Conduct of radiation protection activities was compared against applicable sections of
the Updated Final Safety Analysis Report (UFSAR), Technical Specification (TS), and
10 CFR Part 20.

Observations and Findin s

Workers were knowledgeable of radiological conditions and RWP requirements.
Postings and container labels were maintained in accordance with the associated access
controls or radiological conditions. High radiation areas and locked-high radiation areas
were controlled appropriately. Excluding the Unit 2 Waste Gas Compressor Area
Radiation Indicating Monitor (RIM) Number (No.) 26-13, area radiation monitors were
operable or scheduled for maintenance. RIM 26-13 had been inoperable since early
1999 due to an administrative error in completing maintenance. This is not a TS
required or Emergency Operating Procedure relied upon monitor, and prior to the end of
the inspection the licensee initiated appropriate corrective actions. Housekeeping
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practices and contamination controls within the auxiliary building and radioactive waste
sorting and storage areas were acceptable, with RCA unrestricted areas maintained
radiologically clean and uncluttered.

Conclusions

R1.2

Radiological controls were maintained and implemented in accordance with UFSAR, TS,
and 10 CFR Part 20 requirements.

As LowAs Reasonabl Achievable ALARA Pro ram Im lementation

(8»50)

Selected occupational worker exposures, site cumulative dose expenditures, and
proposed ALARAprogram initiatives were reviewed and discussed. ALARAplanning
activities for the upcoming Unit 1 Refueling Outage (RFO) Cycle 16 were reviewed and
discussed.

b.

Exposure results and ALARAprogram activities were evaluated against applicable
sections of 10 CFR Part 20, TS, and approved procedures.

Observations and Findin s

For calendar year 1998 (CY98) and year-to-date 1999 (YTD99), all individual
occupational worker exposures were within established regulatory limits. Potential
occupational worker radioactive material intakes and personal contamination events
were evaluated appropriately with all calculated doses significantly less than regulatory
limits.

The site's three-year average (1996-1998) cumulative dose expenditure was
approximately 194 person-rem per unit and was in the bottom quartile of the industry.
For CY1998, approximately 135 person-rem was expended relative to the established
goal of 185 person-rem and included approximately 100 person rem associated with
Unit 2 RFO Cycle 11 activities. The inspectors verified that previous work packages and
lessons learned were incorporated into the ALARAplanning and dose-budgeting
process. For CY 1999, the licensee has budgeted 195 person-rem for site activities. As
of June 29, 1999, the expenditure of approximately 8.928 person-rem was within the
estimated dose budget.

ALARAinitiatives implemented or planned for on-line activities and for scheduled Unit 1

RFO Cycle 16 included reduced frequency of power entries, initiation of chemically
induced shutdown crud burst evolution followed by extended cleanup to reduce source
terms, cobalt reduction efforts, improved planning and screening for ALARAinitiatives in
work activities, and use of Exposure Reduction Teams.

c. Conclusions

Occupational worker doses were within regulatory limits for CY98 and YTD99. ALARA
program implementation was conducted in accordance with approved procedures, and
YTD99 cumulative exposure results met established goals.
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Radiolo ical Protection and Chemist Documentation

Radiolo ical Effluent and Environmental Monitorin Re orts

Ins ection Sco e (84750)

The inspectors reviewed and discussed the 1998 Annual Radioactive Effluent Release
and Annual Environmental Monitoring Report data submitted in accordance with
TS 6.9.1.7 and TS 6.9.1.8. Reported results were compared against applicable sections
of the Offsite Dose Calculation Manual (ODCM), TS, 10 CFR Part 20, and Appendix I to
10CFR Part 50.

b. Observations and Findin s

For 1998 radionuclide effluent concentrations and calculated offsite doses were within
10 CFR Part 20 and ODCM limits, and met the design objectives of Appendix I to 10CFR
Pa~~0.

C. Conclusions

R4

R4.1

R7

R7.1

Radioactive effluent releases and resultant doses were maintained within Technical
Specification, 10 CFR Part 20, Offsite Dose Calculation Manual limits and the design
objectives of Appendix I to 10 CFR Part 50.

Staff Knowledge and Performance in Radiation Protection and Chemistry

Unit 1 S ent Fuel Pool Radioactive Waste Removal (71750)

On June 18 and 21, the inspectors observed the activities of licensee contractors in the
vicinity of the Unit 1 spent fuel pool. These contractors were responsible for removing,
cutting up, bagging, and relocating potentially high-level radioactive waste to an onsite
container for future disposal. Overall, the work was well controlled, exhibiting excellent
radiation protection and decontamination practices. However, the inspector identified
two minor issues involving the unplugging of an emergency light, and the failure to notify
Operations or include the work activities in the Plan of the Day, despite the approximate
two-week duration of the work. Upon identification, the Nuclear Plant Supervisor
affirmed that the site work control expectations were not being met and proceeded to
resolve both problems.

Quality Assurance in Radiation Protection & Control Activities
If

ualit Assurance Audits and Condition Re orts

S f I,SI
Details and results of the following audits were reviewed and evaluated:

~ QSL-EFF-99-01, Off-Site Dose Calculation Manual/ Process Control Program/
Effluents Functional Area Audit conducted January 25-March 18, 1999 and
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~ QSL-RP-99-04, Radiological Protection and Industrial Radiation Safety Program
Audit conducted April 5-May 20, 1999.

In addition, the inspectors reviewed and evaluated the status of licensee actions for
radiation protection and effluent program issues identified as adverse to quality which
were documented in selected condition reports issued since January 1, 1999.

Identified issues and licensee actions were evaluated against TS, 10 CFR Part 20 and
procedural requirements.

b. Observations and Findin s

Licensee audits of effluent program and radiation protection activities were thorough and
well documented. No items affecting the immediate health and safety of the workers or
the general public were identiTied. The audits identified administrative, technical and
performance issues potentially adverse to quality. Identified issues were documented
and prioritized for scope of investigation and evaluation. In general, licensee actions for
issues identified in the Condition Reports reviewed by the inspector were technically
correct, appropriate, and completed in a timely manner.

Conclusions

„
P2.1

Licensee audit program activities were implemented effectively for the radiation
protection and effluent program areas. In general, follow-up actions for issues identified
in condition reports associated with radiation protection or effluent program activities
were appropriate and completed in a timely manner.

Status of EP Facilities, Equipment, and Resources

Hurricane Pre arations (71750)

In preparation for the Florida hurricane season (June 1-November 30), the licensee had
implemented Administrative Procedure (ADM)04.01, Hurricane Season Preparation.
The Emergency Preparedness (EP) Supervisor was responsible for ensuring completion
of the hurricane season checklist of ADM-04.01 by all responsible plant departments
prior to June 1, 1999. The inspector reviewed the completed checklist and discussed the
preparations with the EP Supervisor. All checklist items were signed off prior to June 1,
with several minor follow-up issues noted on the checklist. In addition, the inspector
accompanied EP personnel on their biweekly hurricane readiness walkdowns and
conducted independent site walkdowns to verify plant readiness for a hurricane. Based
on these reviews, the inspector concluded that the licensee had made appropriate
hurricane preparations consistent with that prescribed by ADM-04.01 and was taking
measures to ensure a continued state of readiness.

V. Nlana ement Meetln sand OtherAreas

X1 Exit meeting Summary

The inspectors presented the inspection results to members of licensee management at
the conclusion of the inspection on July 13, 1999. Interim exit meetings were held on
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June 11, June 25, and July 2, 1999, to discuss the findings of region-based inspectors.
The licensee acknowledged the findings presented.

The inspectors, asked the licensee whether any materials examined during the inspection
should be considered proprietary. No proprietary information was identified.

PARTIALLIST OF PERSONS CONTACTED

Licensee

M. Allen, Operations Manager
C. Bible, Site Engineering Manager
W. Bladow, Maintenance Manager
R. De La Espriella, Quality Assurance Manager
D. Faulkner, Chemistry Supervisor
E. Katzman, Health Physics and Chemistry Supervisor
C. Ladd, Operations Supervisor
R. McCullers, Health Physics Supervisor
A. Pawley, l8C Supervisor
R. Somers, Radioactive Material Control Supervisor
A. Stall, St. Lucie Plant Vice President
D. Wolf, System Engineer
E. Weinkam, Licensing Manager
R. West, Plant General Manager

Other licensee employees contacted included administrative, operations, engineering,
maintenance, chemistry/radiation, and corporate personnel.

INSPECTION PROCEDURES USED

IP 37551:
IP 61726:,
IP 62707:
IP 71707:
IP 71750:
IP 83750:
IP 84750:
IP 86750:

IP 90712:

IP 92700:

IP 92903:
IP 93702:
TI 2515/141

Onsite Engineering
Surveillance Observations
Maintenance Observations
Plant Operations
Plant Support Activities
Occupational Radiation Exposure
Radioactive Waste Treatment, and Effluent and Environmental Monitoring
Solid Radioactive Waste Management and Transportation of Radioactive
Materials
In-Office Review Of Written Reports Of Nonroutine Events At Power Reactor
Facilities
Onsite Followup Of Written Reports Gf Nonroutine Events At Power Reactor
Facilities
Followup - Engineering
Prompt Onsite Response to Events at Operating Power Reactors
Review of Year 2000 (Y2K) Readiness of Computer Systems at Nuclear Power
Plants
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ITEMS OPENED CLOSED AND DISCUSSED

50-389/1999-04-01

50-389/1999-04-02

50-389/1 999-04-03

50-389/1 999-04-04

50-335/1 999-04-05

Closed

50-389/1999-04-01

50-389/1 999-04-02

50-389/1999-04-03

50-389/1999-005-00

50-389/1 999-007-00

50-389/1 999-04-04

50-389/1 998-006-00

NCV

NCV

NCV

NCV

EEI

NCV

NCV

NCV

LER

LER

NCV

LER

Failure To Properly Release The 28 MSIV Clearance
Order (Section 01.3)

Failure To Follow MSIV Restoration Procedure
(Section 01.3)

Failure to Follow Turbine Trip Procedure (Section 01.4)

Failure to Control Work Scope Per Administrative
Procedure (Section M4.2)

Failure to Establish Environmental Qualification in
accordance with 10 CFR 50.49 for Electrical Equipment
Important to Safety Located in the Harsh Environment of
the Unit 1 Steam Trestle Area (Section E8.3)

Failure To Properly Release The 28 MSIV Clearance
Order (Section 01.3)

Failure To Follow MSIV Restoration Procedure
(Section 01.3)

Failure to Use Turbine Trip Procedure (Section 01.4)

CEA Drops Result in Manual Reactor Trip (Section 08.1)

Personnel Error During Reactor Startup Led to Unplanned
Cooldown Transient (Section 08.3)

Failure to Control Work Scope Per Administrative
Procedure (Section M4.2)

Inadvertent AFAS Actuation Due to Degraded Power
Supplies (Section E8.1)

50-335,389/1997-10-04 URI RCS Leakage Detection Radiation Monitor Acceptability
And Operability (Section E8.2)

50-335/1996-201-05

Discussed

50-389/1 999-006-00

URI

LER

EQ Of Woodward Governor Controls (Section E8.3)
e

Sub-critical Reactor Trip Due to Inadvertent MSIVOpening
(Section 08.2)
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