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EXECUTIVE SUMMARY

Braidwood Nuclear Plant, Units 1 and 2
NRC Inspection Report 50-456/2000002(DRP); 50-457/2000002(DRP)

This inspection included aspects of licensee operations, maintenance, engineering, and plant
support. The report covers a 6-week period of resident inspection from February 29 through
April 1, 2000.

Operations

The inspectors concluded that the licensee properly performed a shutdown of the Unit 1
reactor in accordance with station procedures in preparation for refueling outage A1RO08.
During the shutdown, the licensee demonstrated excellent control of reactivity changes;
provided additional personnel to prevent distractions to operators conducting the reactor
shutdown; used three-way communications, procedural place keeping methods, and
self-checking techniques; performed independent verifications where required; and
responded promptly to annunciator alarms. The inspectors concluded that Unit 1
equipment responded as designed to the manual trip of the turbine and to the manual
trip of the reactor. (Section 01.1)

The inspectors observed the movement of fuel from the reactor vessel to the fuel pool.
The inspectors concluded that the fuel handling personnel complied with foreign
material exclusion area requirements, established excellent fuel pool visibility, followed
fuel handling procedures, updated status boards, established and maintained
communications between the Unit 1 control room and the fuel handling supervisors,
used three-way communication techniques, and performed triple independent
verifications. (Section O1.2)

During refueling outage A1R08, the inspectors reviewed the shutdown risk status and
plant mitigation equipment configuration and concluded that the plant’s mitigation
equipment was appropriately staged. The inspectors reviewed contingency plans for the
more risk significant activities scheduled for A1IR08 and concluded contingency plans
were clearly stated, personnel were knowledgeable of their contingency plan
responsibilities, and lines of communication had been established to support execution
of the contingency plans. (Section O1.3)

The inspectors concluded that operators involved with the draining of the reactor coolant
system for reactor head removal and the draining of the reactor coolant system to mid-
loop conditions were knowledgeable of necessary precautions, limitations, procedural
requirements, and contingency actions. The inspectors concluded that both evolutions
were performed in accordance with plant procedures and in a conservative controlled
manner. (Section O4.1)

The inspectors observed equipment operators monitor the performance of the 1B diesel
generator and 1A residual heat removal pump. The inspectors concluded that operators
were knowledgeable of the equipment operation, understood the importance of the
equipment they were monitoring with respect for plant conditions, carefully monitored



critical equipment parameters, accurately recorded those parameters on log sheets, and
demonstrated understanding of associated contingency plans. (Section 04.2)

The licensee’s response to Generic Letter 98-02, “Loss of Reactor Coolant Inventory
and Associated Potential for Loss of Emergency Mitigation Functions While in a
Shutdown Condition” was acceptable. The inspectors also found the licensee’s
retrievable information required by Generic Letter 98-02 to be acceptable. The
inspectors concluded that the licensee’s assessment of susceptibility to the event and
associated corrective actions were comprehensive. (Section 08.1)

Maintenance

The inspectors observed the performance of six surveillance tests. The inspectors
concluded that the surveillance tests adequately tested the system, the operators
followed the procedures, and that the procedures included the required testing
discussed in the Technical Specifications. (Section M1.1)

The inspectors reviewed the licensee actions following the failure of the time delay relay,
TD-1, in the solid state protection system and concluded that all action were
appropriate. (Section M1.2)

The inspectors concluded that the maintenance of the A train of essential service water
(SX) was properly controlled and performed. However, the post maintenance test
appeared not to be adequate to assure pump operability, and an unresolved item was
created to track the resolution of these concerns. (Section M1.3)

Engineering

The inspectors concluded that the six operability determinations reviewed reflected good
engineering judgement and safety focus. Compensatory actions were understood by
operations personnel, and corrective actions were entered into the stations nuclear
tracking system. (Section E1.1)

The inspectors reviewed three recent 10 CFR 50.59 safety evaluations associated with
the Unit 1 refueling outage A1R08 and concluded that the licensee properly performed
each of the safety evaluations in accordance with the appropriate procedure. The
inspectors concluded that the licensee’s justifications were technically correct, and were
based on sound engineering judgement and applicable engineering analyses.
Applicable sections of the Updated Final Safety Analysis Report, and Technical
Specifications were referenced. (Section E1.2)

Plant Support

The inspectors concluded that radiologically controlled areas were properly posted; that
locked high radiation area doors were locked and properly controlled by radiation
protection personnel; and proper radiation worker practices were generally
demonstrated by station personnel. (Section R1.1)



Report Details

Summary of Plant Status

Unit 1 entered the period at approximately 80 percent power nearing the end-of-life on the
current fuel load. On March 18, 2000, Unit 1 was shutdown for refueling outage A1R08. Unit 1
remained shutdown for the remainder of the inspection period. Unit 2 operated at or near full
power for the entire period.

o1
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|. Operations

Conduct of Operations

Unit 1 Reactor Shutdown

Inspection Scope (71707)

The inspectors observed operators perform a normal shutdown of Unit 1 for

refueling outage A1R08. The inspectors reviewed Braidwood General Procedure
(1BwWGP) 100-4, “Power Dissension,” Revision 14 and 1BwGP 100-5, “Plant Shut Down
and Cooldown,” Revision 22;

Observations and Findings

On March 17 and 18, the inspectors observed a shutdown of the Unit 1 reactor and
noted that it was performed in accordance with 1BwGP 100-4 and 1BwGP 100-5.
Nuclear station operators controlled changes in reactivity and maintained reactor coolant
average temperature within required limits. The inspectors noted that all reactivity
manipulations were directly supervised by a dedicated reactivity control supervisor.
Inspectors observed that control room operators used proper three-way
communications, used procedure place keeping methods, and performed proper
self-checks and independent verifications when required. The inspectors observed that
the nuclear station operators promptly responded to annunciator alarms, announced the
alarm to supervisors, and reviewed annunciator response procedures. The inspectors
observed that station management made a conservative decision and provided
additional licensed personnel in the control room beyond the minimum manning
requirements of the Technical Specifications (TS).

The inspectors observed operators trip the main turbine in accordance with 1BwGP 100-4.
The inspectors noted that the main steam bypass valves and generator output breakers
functioned as designed on the turbine trip. The inspectors observed the operators
manually trip the reactor in accordance with 1BwGP 100-5. All control rods fully inserted.
The inspectors observed nuclear instrumentation channels and verified that the reactor
had been made subcritical. The inspectors verified that shutdown margin calculations
were performed within one hour of the reactor trip and that the required shutdown margin
was met.



01.2

The inspectors noted that there were few equipment problems that challenged operators
throughout the shutdown. Problems with the Unit 2 solid state protection system
(SSPS) did pose the potential for a Unit 2 shutdown concurrent with the Unit 1
shutdown. Station management provided sufficient human resources to address the
Unit 2 problems, preventing Unit 2 issues from distracting the Unit 1 operators.

Conclusions

The inspectors concluded that the licensee properly performed a shutdown of the Unit 1
reactor in accordance with station procedures. During the shutdown, the licensee
demonstrated excellent control of reactivity changes; provided additional personnel to
prevent distractions to operators conducting the reactor shutdown; used three-way
communications, procedural place keeping methods, and self-checking techniques;
performed independent verifications where required; and responded promptly to
annunciator alarms. The inspectors concluded that Unit 1 equipment responded as
designed to the manual trip of the turbine and to the manual trip of the reactor.

Unit 1 Refueling Activities

Inspection Scope (71707)

The inspectors observed the movement of fuel from the reactor vessel to the fuel pool
and interviewed fuel handling personnel who were performing fuel movements. The
inspectors also reviewed the following procedures:

. Braidwood Fuel Handling Procedure (BwFP) FH-4, “Fuel Movement In Spent
Fuel Pool,” Revision 6;

. BwFP FH-12, "Operation of the Spent Fuel Pool Bridge Crane," Revision 6E1;

. BwFP FH-13, "Operation of the Fuel Transfer System," Revision 7;

. BwFP FH-14, "Operation of the Refueling Machine,” Revision 7; and

. Nuclear Station Procedure (NSP) WC-3008, “Foreign Material Exclusion [FME],”
Revision 1.

Observations and Findings

On March 22 and 23, the inspectors observed the movement of fuel from the
containment to the fuel pool and noted that the fuel pool lighting and clarity provided for
excellent visibility. The inspectors verified that the fuel handling personnel complied with
FME area requirements, followed fuel handling procedures, updated status boards,
established and maintained communications between the Unit 1 control room and the
fuel handling supervisors, used three-way communication techniques, and performed
triple verification to verify correct nuclear component transfer list position of fuel



01.3

assemblies. The inspectors noted that fuel handling personnel were knowledgeable of
their responsibility and were proficient in the use of refueling equipment. All fuel
movements were made in accordance with the nuclear component transfer list.

Conclusions

The inspectors observed the movement of fuel from the reactor vessel to the fuel pool.
The inspectors concluded that the fuel handling personnel complied with FME area
requirements, established excellent fuel pool visibility, followed fuel handling
procedures, updated status boards, established and maintained communications
between the Unit 1 control room and the fuel handling supervisors, used three-way
communication techniques, and performed triple independent verifications.

Review of Unit 1 Outage Configuration Management

Inspection Scope (71707)

The inspectors reviewed the following documents:
Refueling Outage A1R08 Shutdown Safety Management Review;
A1RO08 risk profile;
job specific contingency plans;

Unit 1 Braidwood Operating Surveillance Procedure (1BwOS) XPC-W1, “Unit 1
Containment Penetration Status Weekly Surveillance,” Revision 8;

Nuclear Station Procedure (NSP) OU-3003, “Shutdown Safety Management
Program,” Revision 0; and

OU-AP-103, “Shutdown Safety Management Program Byron/Braidwood Annex,”
Reuvision 1.

The inspectors reviewed plant status and walked down risk important systems dalily.

Observations and Findings

Beginning on March 20, and continuing through the end of the inspection period, the
inspectors conducted daily reviews of the shutdown risk status and plant configuration
with respect to equipment available to provided electrical power, to provide decay heat
removal, to provide fuel pool cooling, to provided control of reactor coolant system
(RCS) inventory, to provide control of core reactivity, and to provide containment
closure. The inspectors determined that the plant’s mitigation equipment was
appropriately configured for the existing plant conditions and TS requirements were met.
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On March 22, the inspectors conducted a detailed review of containment openings
during fuel handling activities. The inspector obtained and reviewed the most recent
Unit 1 Containment Penetration Status Weekly Surveillance, 1BwOS XPC-W1. The
inspector noted that the surveillance had been properly completed and that 1BwOS
XPC-W1, Appendix B, “Containment Closure Local Action Requirement Log,” was being
maintained and the required actions were clearly stated. The inspectors assessed the
local actions required to establish containment closure and determined that the required
local actions could be taken in less time than required for the RCS to boil.

The inspectors reviewed contingency plans for the more risk significant activities
scheduled for ALIRO8. The inspectors reviewed contingency plans for mid-loop
operations and for the restoration of spare containment penetrations P-63 and P-64.
The inspectors determined that contingency plans were clearly stated, personnel were
knowledgeable of their contingency plan responsibilities, and lines of communication
had been established between the control room and containment to support execution
of the contingency plans.

Conclusions

During refueling outage A1R08, the inspectors reviewed the shutdown risk status and
plant mitigation equipment configuration and concluded that the plant’s mitigation
equipment was appropriately staged. The inspectors reviewed contingency plans for the
more risk significant activities scheduled for A1IR08 and concluded contingency plans
were clearly stated, personnel were knowledgeable of their contingency plan
responsibilities, and lines of communication had been established to support execution
of the contingency plans.

Operator Knowledge and Performance

Reactor Level Reduction and Reduced Inventory Operation During the Unit 1 Refueling
Outage

Inspection Scope (71707)

The inspectors observed operators drain the RCS to the reactor flange for reactor head

removal and observed operators drain the reactor vessel to mid-loop conditions to repair
safety injection check valves. The inspectors interviewed nuclear station operators and

unit supervisors, and reviewed Braidwood Operating Procedure (BwOP) RC-4, “Reactor
Coolant System Drain,” Revision 17.

Observations and Findings

On March 20, inspectors observed the draining of reactor coolant from the RCS to allow
the removal of the reactor head. The inspectors attended the briefing and verified that
the prerequisites of BWOP RC-4 were met. The inspectors questioned operators on
shutdown cooling and minimum level instrumentation requirements and noted that both
nuclear station operators and the unit supervisor were aware that both residual heat
removal (RH) loops were required to be operable and two independent channels of RCS
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level indication were required. The operators reduced the RCS level in a controlled
manner in accordance with BwOP RC-4.

On March 29, inspectors again observed the draining of the RCS to a reduced inventory
condition. The reactor vessel was drained to a mid-loop condition to allow the repair of
two safety injection check valves. Inspectors verified that operators understood
requirements for two independent channels of RCS level indication, the continuous
monitoring of RCS level, RHR system operability, the monitoring of RHR pumps for
cavitation, and contingency actions to be taken in the event of level instrument failure or
shutdown cooling failure. The inspectors noted that operators and supervisors were
knowledgeable of precautions, limitations, and requirements contained in BWOP RC-4.
The inspectors observed operators reduce the RCS level in a controlled manner in
accordance with BwOP RC-4.

Conclusions

The inspectors concluded that operators involved with the drain of the reactor coolant
system for reactor head removal and the draining of the reactor coolant system to mid-
loop conditions were knowledgeable of necessary precautions, limitations, procedural
requirements, and contingency actions. The inspectors concluded that both evolutions
were performed in accordance with plant procedures and in a conservative controlled
manner.

Equipment Operator Performance During Diesel Generator Testing and Shutdown
Cooling Operation

Inspection Scope (71707)

The inspectors observed equipment operator performance during the performance of a
24 hour load test of 1B diesel generator and while monitoring the 1A residual heat
removal (RH) pump operating in its shutdown cooling mode of operation. The
inspectors interviewed equipment operators, a system engineer, and Unit 1 supervisors;
and reviewed BwWOP DG-11, “DG Start Up,” Revision 19, and BwOP RC-4, “Reactor
Coolant System Drain,” Revision 17.

Observations and Findings

On March 20, the inspectors observed the performance of an equipment operator
assigned to the 24 hour load test of the 1B diesel generator. The inspectors determined
that the equipment operators generally followed the appropriate procedures, frequently
communicated with the control room and the system engineer, made frequent
inspections of the engine, monitored diesel control panel indications, and accurately
recorded those indications on log sheets.

On March 23, inspectors observed an equipment operator monitor the performance of
the 1A RH pump operating in its shutdown cooling mode of operation. The inspectors
noted that the equipment operator carefully checked RH pump bearing oil levels, RH
pump seals, RH room cooling equipment, RH system valves, and RH room leakage
detection sump condition. The inspectors determined that the equipment operator
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understood the importance of the RH pumps for the current plant conditions and
demonstrated an understanding of contingency actions in the event that shutdown
cooling capabilities were lost.

C. Conclusions

The inspectors observed equipment operators monitor the performance of the 1B diesel
generator and 1A residual heat removal pump. The inspectors concluded that operators
were knowledgeable of the equipment operation, understood the importance of the
equipment they were monitoring with respect for plant conditions, carefully monitored
critical equipment parameters, accurately recorded those parameters on log sheets, and
demonstrated understanding of associated contingency plans.

08.1 Temporary Instruction 2515/142 “Draindown During Shutdown and Common-Mode
Failure (NRC Generic Letter [GL] 98-02)"

a. Inspection Scope (Tl 2515/142)

From October 19, through October 22, 1999, the inspectors reviewed the licensee’s
actions in response to GL 98-02, “Loss of Reactor Coolant Inventory and Associated
Potential for Loss of Emergency Mitigation Functions While in a Shutdown Condition.”
The inspectors interviewed engineering department personnel, reviewed the licensee’s
retrievable information required by GL 98-02, reviewed generic Nuclear Regulatory
Commission (NRC) and Institute of Nuclear Power Operations (INPO) correspondence
on previous events, and reviewed the documents listed below.

. Response to NRC GL 98-02, “Loss of Reactor Coolant Inventory and Associated
Potential for Loss of Emergency Mitigation Functions While in a Shutdown
Condition,” Commonwealth Edison letter, dated November 24, 1998;

. Licensee Event Report 50-457/90002, “Transfer of Pressurizer Inventory to the
Refueling Water Storage Tank Due to Procedural Deficiencies”;

. BwOP RH-3, “Fill and Vent of the RHR System,” Revision 12;

. BwOP RH-4, “Draining the RHR System,” Revision 10;

. BwOP RH-5, “RHR System Startup for Recirculation,” Revision 11;

. BwOP RH-6, “Placing the RHR System on Shutdown Cooling,” Revision 22;

. BwOP RH-7, “Boration of the RHR System,” Revision 8E2;

. BwOP RH-8, “Filling the Refueling Cavity for Refueling,” Revision 14;

. BwOP RH-9, “Pump Down of the Reactor Cavity to the RWST,” Revision 14E2;
. BwOP RH-10, "Pumping From the Refueling Cavity to the Recycle Hold-up

Tanks,” Revision 5E3;



. BwOP RH-11, “Securing the RHR System From Shutdown Cooling,” Revision
16E1,

. BwOP RH-12, “Fill and Vent of the RHR Pump and Heat Exchanger After Pump
Maintenance,” Revision 2;

. BwOP 330-11, “Operations Locked Safety Related Valve Key Control,”
Revision 2E2; and

. Commonwealth Edison Nuclear Generation Group (NGG) Procedure,
OP-AA-101-301, “Operational Configuration Control,” Revision 1.

Observations and Findings

Generic Letter 98-02 was issued in response to the NRC staff's concern that the
potential existed at pressurized-water reactors for common mode failure of the
emergency core cooling system (ECCS) pumps following a loss of RCS inventory while
in a shutdown condition, similar to the Wolf Creek event of September 17, 1994.
Licensee’s were required, in part, to perform an assessment of potential drain down
paths that could be created by operator error or equipment failures that could lead to a
common-cause failure of the ECCS pumps.

The licensee’s review of this issue identified a susceptibility to a loss of RCS inventory
based on an event at Braidwood Station described in Licensee Event Report
50-457/90002 that occurred on March 18, 1990. The licensee’s review acknowledged
the susceptibility of a drain down event while in hot shutdown and verified the point of
vulnerability was the RH system recirculation to refueling water storage tank manual
isolation valves (1/2RH8735). The inspectors noted that the licensee maintained these
valves locked closed and operation of the valves was controlled by procedures. In
addition, the procedures required that an operator be stationed by the valves whenever
they are opened. The inspectors verified that these valves were accessible and that
they were maintained locked closed. The inspectors noted that no similar events have
occurred at the Braidwood Station. The licensee’s corrective actions for this issue
included the following:

placing limitations on the use of the valves while the RHR system is in the
shutdown cooling mode;

implementing appropriate procedure modifications;

requiring an operator to be present at the manual recirculation valve any time the
valves are open;

presenting and discussing the events in the operator training program;
using high level of awareness briefings for greater operator awareness for this

type of evolution.
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M1.1

The inspectors found the licensee’s retrievable information required by GL 98-02 for the
issue to be acceptable. In addition, the inspectors found the licensee’s assessment for
susceptibility based on the Braidwood Station event and associated corrective actions to
be comprehensive.

Conclusions

The licensee’s response to Generic Letter 98-02, “Loss of Reactor Coolant Inventory
and Associated Potential for Loss of Emergency Mitigation Functions While in a
Shutdown Condition” was acceptable. The inspectors also found the licensee’s
retrievable information required by Generic Letter 98-02 on the issue to be acceptable.
The inspectors concluded that the licensee’s assessment of susceptibility to the event
and associated corrective actions were comprehensive.

Il. Maintenance

Conduct of Maintenance

Observation of Surveillance Test Activities

Inspection Scope (61726)

The inspectors observed all or portions of the following surveillance activities:

. Braidwood Unit 2 Operations Surveillance Procedure (2BWOSR) 3.3.1.4-2,
“Unit 2 SSPS, Reactor Trip Breaker, and Reactor Trip Bypass Breaker
Bi-Monthly Surveillance (B Train),” Revision 2;

. Braidwood Engineering Surveillance Procedure (BwVSR) 3.7.1.1, “Main Steam
Safety Valves Operability Test,” Revision O;

. 1BwVS 800-14, “Unit One Full Flow Test and Equipment Response Time of
Auxiliary Feedwater Pumps,” Revision 0;

. 1BwVS 8.1.1.2.1-6, “Starting System Lockout Test for the 1B Diesel Generator,”
Revision 4;

. BwVS 900-6, “A/B [Diesel Generator] Overspeed Trip Test,” Revision 7E1; and

. 1BwVS 3.8.1.1.14-2, “Unit 1 1B Diesel Generator 24 Hour Endurance Run

18 Month,” Revision 0.

Observations and Findings
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M1.2

For each of the above listed surveillance tests, the inspectors observed or verified the
establishment of initial conditions required for the surveillance test, the operation of
associated equipment, the communications between the licensed operators in the
control room and non-licensed operators outside the control room, and the restoration of
affected equipment. The inspectors determined that each of these activities were
performed in accordance with the applicable procedure. The inspectors reviewed the
data obtained during the surveillance tests and noted that it met the required
acceptance criteria specified in the surveillance test procedures. The inspectors also
reviewed the associated portions of the Updated Final Safety Analysis Report (UFSAR)
and the TSs and determined that the surveillance test procedures demonstrated the
systems performed as designed.

Conclusions

The inspectors observed the performance of six surveillance tests. The inspectors
concluded that the surveillance tests adequately tested the system, the operators
followed the procedures, and that the procedures included the required testing
discussed in the TSs.

Observation of Troubleshooting and Repair Activities Associated With the Failure of the
Unit 2 Solid State Protection System (SSPS) Time Delay Relay, TD-1.

Inspection Scope (62707)

The inspectors observed the licensee’s assessment of a failure of the B train SSPS to
meet acceptance criteria associated with the actuation of the TD-1 relay during the
performance of the SSPS bi-monthly surveillance test. The inspectors observed
troubleshooting activities, attended licensee meetings to discuss troubleshooting results,
attended pre-job briefings, observed repairs of the B train of SSPS, and observed post
maintenance testing activities. The inspectors interviewed operations, maintenance,
and engineering personnel concerning the failure and recovery activities. The
inspectors reviewed the following documents:

. 2BWOSR 3.3.1.4-2,"Unit 2 SSPS, Reactor Trip Breaker, and Reactor Trip
Bypass Breaker Bi-Monthly Surveillance,” Revision 2;

. Temporary Modification No. 00-2-003, “The installation of a Temporary TD-1
Relay In Panel 2PA10J";

. Braidwood TS, Section 3.3.1, and associated TS Bases;

. Byron/Braidwood UFSAR, Section 7.3.1;

. Work Request 990155823-01, “Troubleshoot and Repair of Unit 2 B Train
SSPS”;

. Braidwood Drawing 20E-02-4030EF80, “Schematic Diagram Reactor Protection

Safe Guards Actuation and Manual Reset”; and
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. Operability Determination 00-004, “Potential Inability To Manually Reset Train B
Unit 2 Safety Injection Signal Within SSPS.”

Observations and Findings

On March 17, during the performance of 2BWOSR 3.3.1.4-2, operators determined that
the TD-1 relay in the B train of SSPS did not meet the acceptance criteria of the
surveillance test procedure. The licensee entered the TS Limiting Condition For
Operation (LCO). The inspectors reviewed the TS and associated bases and
determined that the appropriate LCO had been entered. The shift manager also
performed an immediate operability determination of the failure and determined that the
B train of SSPS remained operable, but referred the issue to engineering for further
review. The inspectors discussed the operability determination with the shift manager
and reviewed applicable design basis documents. The inspectors noted that the
function of the relay was to prevent the reset of an safety injection initiation for 60
seconds following a safety injection initiation signal. This function was not referenced as
a safety function of the SSPS in any of the design basis documents. The inspectors
determined that the failure of the TD-1 relay would not prevent the completion of the
SSPS safety functions if required.

The licensee prepared work request 990155823-01 to troubleshoot and repair the

B train of SSPS. Initial troubleshooting identified that a circuit card or the TD-1 relay
could be the source of the problem. The circuit card was replaced by maintenance
personnel and the B train of SSPS tested. The testing confirmed that the problem had
not been corrected and troubleshooting efforts continued with the focus on the TD-1
relay. Maintenance personnel determined that one set of contacts on the TD-1 relay
had higher than expected resistance reading across the contacts. System engineers
determined that the high resistance contacts was a likely cause for the failure and began
preparation for the relay’s replacement. The inspectors reviewed the system engineer’s
conclusions and drawing 20E-02-4030EF80, and agreed with the system engineer’'s
determination of cause.

In preparation for the replacement of the TD-1 relay, system engineers and
maintenance personnel determined that removal of the failed TD-1 would be difficult due
to the accessibility of the TD-1 relay. To avoid possible interference with other
energized SSPS circuits, system engineers and maintenance personnel decided to
install the new relay under a temporary modification instead of performing a one-for-one
replacement of the relay. Temporary modification 00-2-003 was developed and
reviewed. Inspectors verified that temporary modification 00-2-003 received a

10 CFR 50.59 screening and approval by the appropriate level of management. The
inspectors noted that appropriate instruction were provided in the work package for the
installation of the temporary modification.

The inspectors observed the establishment of FME exclusion boundaries and the
installation of the new relay. The inspectors noted that the relay was installed in
accordance with the work package instructions and temporary modification 00-2-003.
Following the installation of the relay, the inspectors observed the post maintenance
testing. The licensee used 2BwWOSR 3.3.1.4-2, Section F.13, “Functional Test of Time
Delay Relay, TD-1,” as the post maintenance test. The inspectors reviewed the

13



M1.3

procedure and determined that the post maintenance test adequately tested the function
of the TD-1 relay.

Conclusions
The inspectors reviewed the licensee actions following the failure of the time delay relay,
TD-1, in the solid state protection system, and concluded that all actions were

appropriate.

Replacement of Essential Service Water (SX), Train A Suction Valves

Inspection Scope (62707)

The inspectors observed maintenance activities associated with the replacement of train
A SX pump suction valves, 1SX001A and 2SX001A. The inspectors reviewed the
licensees contingency actions, the out-of-service, and TS 3.7.8. The inspectors
attended job status briefings, and discussed the progression of the maintenance activity
with maintenance and engineering personnel.

Observation and Findings

On March 26, at 7:00 p.m., the licensee entered TS LCO 3.7.8 to perform the
replacement of train A SX pump suction valves, 1SX001A and 2SX001A. The
inspectors reviewed the Unit 2 TS and associated bases and noted that the allowed
outage time for the 2ASX pump was 72 hours. Unit 1 was in operational mode six
(refuel) and TS 3.7.8 did not apply to the 1A SX pump. The inspectors reviewed the
out-of-service and determined it was adequate to isolate the A train of SX. The
inspectors verified that contingency actions had been completed and protected train
equipment identified. The inspectors made routine visits to the work location and
discussed work progress with the project manager. Inspectors noted that a few minor
delays were experienced but the work generally progressed as planned.

On March 28, at 10:02 a.m., the out-of-service was cleared and the SX suction piping
was filled and vented in accordance with BWOP SX-5, “SX System Fill and Vent of
Suction and Return Header,” Revision 5; and BWOP SX-3, “SX System Fill and Vent,”
Revision 7. Following the fill and vent, the 1A SX pump was started in accordance with
BwOP SX-1, “SX Pump Startup,” Revision 6E3; and run in parallel with the 1B SX for
two hours and 19 minutes and then shutdown with no operational problems noted.
Similarly, the 2A SX pump was started and run in parallel with the 2B SX pump for

46 minutes and then shutdown with no operational problems noted. On March 29, at
12:41 p.m., the licensee declared the 2A SX pump operable and exited TS LCO 3.7.8.
The inspectors determined that the 2A SX pump had been inoperable for 65 hours and
41 minutes of the allowed outage time of 72 hours.

On March 30, at 12:06 p.m., operators started the 2A SX pump and secured the 2B SX
pump as a routine equipment swap. Shortly after securing the 2B SX pump, operators
observed a decrease in SX discharge header pressure from greater than 90 pounds per
square inch to 30 pounds per square inch. Operators also noted a decrease in the

2A SX pump motor amperage. Operators started the 2B SX pump and secured the 2A.
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Operators declared the 2A SX pump inoperable and entered the LCO for TS 3.7.8. The
inspectors responded to the control room and discussed the event with operations and
engineering personnel. Both the inspectors and the licensee suspected that venting of
the SX suction header did not eliminate all of the entrained air. Additionally, the licensee
initiated prompt investigation to determine apparent cause, developed and implemented
a plan to restore the 2A SX pump to an operable status, and initiated a review the safety
significance of the event.

On April 1, the licensee informed the inspectors that the 2A SX pump had been declared
operable and TS LCO 3.7.8 had been exited. The licensee stated that they had
performed the following activities in order to demonstrate the 2A SX pump operable:

. dynamically vented the pump to eliminate entrained air in the pumps suction;

. contacted the pumps vendor for diagnostic advice to determine if pump damage
occurred as a result of entrained air;

. performed the 2A SX American Society of Mechanical Engineers (ASME) test to
measure pump performance and vibrations;

. vented the Unit 2 SX system at 24 points to ensure no air existed in the
SX system;

. monitored temperatures on Unit 2 equipment cooled by SX; and

. ran the 1A and 2A pumps simultaneously with 24,000 gallons per minute through

each pump in order to put the maximum credible flow through the A SX train
suction piping.

The licensee told inspectors that they believed the pump to be operable because the
2A SX pump performance was consistent with the previously performed ASME test and
met all acceptance criteria; that operators only observed very small amounts of air from
four of the 24 vent points; that no increase in temperature was noted during observation
of Unit 2 equipment cooled by SX; that a stable discharge pressure was observed at a
pump flow rate of 24,000 gallons per minute; and that 2A SX pump’s motor current was
stable during the high flow rate condition.

The inspectors remained concerned that the 2A SX pump was not operable due to air
entrained in the pumps suction when the pump was initially declared operable on

March 29, at 12:41 p.m. and therefore, exceeded the allowed outage time permitted in
TS 3.7.8, and if the SX system would have been able to perform its safety functions
under accident conditions. The inspectors expressed these concerns to the licensee but
had not received a response since the licensee had not completed their investigation of
the event. The resolution of these concerns is an Unresolved Item
(50-456/457/2000002-02(DRP)).

Conclusions
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The inspectors concluded that the maintenance of the A train of essential service water
(SX) was properly controlled and performed. However, the post maintenance test
appeared not to be adequate to assure pump operability, and an unresolved item was
created to track the resolution of these concerns.

Ill. Engineering

Conduct of Engineering

Operability Determination Reviews

Inspection Scope (37551)

The inspectors reviewed the following documents:

. Nuclear Station Procedure NSP-CC-3001, “Operability Determination Process,”
Revision 0O;
. Operability Determination 99-029, “The UFSAR Limit for Leakage from

ECCS Equipment Outside Containment has been Exceeded Because of the
Leakage from the 1B Centrifugal Charging Pump Inboard Seal”;

. Operability Determination 99-029, Revision 1, “The UFSAR Limit for Leakage
from ECCS Equipment Outside Containment has been Exceeded Because of the
Leakage from the 1B Centrifugal Charging Pump Inboard Seal”;

. Operability Determination 00-002, “High Point Vent Valve 1S1162 and Associated
Pipe Cap Leaking at One Drop per Minute”;

. Operability Determination 00-003, “Degraded ability to Provide Reliable Unit 2
Intermediate Range Nuclear Instrumentation Indication Without Erratic
Performance that may Cause Unexpected, Early Reactor Trip”; and

. Operability Determination 00-004, “Potential Inability To Manually Reset Train B
Unit 2 Safety Injection Signal Within SSPS.”

The inspectors interviewed system engineering, site engineering, operations, and
regulatory assurance personnel.

Observations and Findings

The inspectors verified that the documentation of operability determination met the
requirements of NSP-CC-3001, that the assumptions used to develop the
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determinations were valid, that individuals who prepared and reviewed operability
determinations were properly trained, and that the licensee complied with TS
requirements. The inspectors discussed compensatory actions with control room
operations personnel and determined that operators were aware of, and understood the
compensatory actions listed. The inspectors also determined that corrective actions
listed had been entered into the licensees nuclear tracking system.

Conclusions

The inspectors concluded that the six operability determinations reviewed reflected good
engineering judgement and safety focus. Compensatory actions were understood by
operations personnel, and corrective actions were entered into the stations nuclear
tracking system.

Review of Completed 10 CFR 50.59 Safety Evaluation

Inspection Scope (37551)

The inspectors reviewed three 10 CFR 50.59 safety evaluations associated with the
Unit 1 refueling outage A1R08:

. BRW-SE-1999-1397, “Change To The Bases of LCO 3.9.4 To Allow Core
Alterations Prior To 100 Hours Of Decay Time”;

. BRW-SE-1999-1392, “Addition of Attachments A and B to BwOP RH-6 (Placing
The RHR System In Shutdown Cooling), Revision 20"; and

. BRW-SE-2000-301, “Revision Of Technical Requirements Manual Section 3.9.a
To Reduce The Time That The Reactor Shall Be Subcritical From Greater Than
Or Equal To 100 Hours To Greater Than Or Equal To 90 Hours.”

The inspectors reviewed Nuclear Station Procedure RS-AA-104, “10 CFR 50.59 Safety
Evaluations Process,” Revision 0.

Observations and Findings

The inspectors determined that safety evaluation process, as presented in Nuclear
Station Procedure RS-AA-104, was followed; applicable sections of the design basis
were considered; and justifications were based on engineering calculations and sound
engineering judgement. In each of the safety evaluations reviewed, the licensee
concluded that no unreviewed safety questions existed. The inspectors reviewed the
safety evaluation and agreed with the licensee’s conclusions. The inspectors
determined that the licensee’s justifications were technically correct and referenced the
applicable sections of the UFSAR and TSs.

Conclusions

The inspectors reviewed three recent 10 CFR 50.59 safety evaluations associated with
the Unit 1 refueling outage A1R08 and concluded that the licensee properly performed
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each of the safety evaluations in accordance with the appropriate procedure. The
inspectors concluded that the licensee’s justifications were technically correct and were
based on sound engineering judgement and applicable engineering analyses.
Applicable sections of the Updated Final Safety Analysis Report, and TSs were
referenced.

V. PLANT SUPPORT

Radiological Protection and Chemistry (RP&C) Controls

Radiation Protection Postings and Radiation Work Practices

Inspection Scope (71750)

Throughout the inspection period, inspectors observed the posting of radiation areas,
the control of locked high radiation areas, the application of As-Low-As-Reasonably-
Achievable (ALARA) principles, and the radiation work practices of station personnel.
The inspectors reviewed Braidwood Radiation Protection Procedure (BwRP) 5010-1,
“Radiological Posting and Labeling Requirements,” Revision 11, and discussed
radiological postings with radiological protection department personnel.

Observations and Findings

The inspectors verified the postings of radiologically controlled areas and noted that
these areas were generally posted in accordance with station procedures for the
condition that existed in the areas. Rope boundaries, swing gates (where applicable)
and signs were properly maintained. The inspectors verified that locked high radiation
area doors were locked and were properly controlled by radiation protection personnel.

Conclusions
The inspectors concluded that radiologically controlled areas were properly posted; that
locked high radiation area doors were locked and properly controlled by radiation

protection personnel; and proper radiation worker practices were generally
demonstrated by station personnel.
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V. Management Meetings

X1 Exit Meeting Summary

The inspectors presented the inspection results to members of licensee management at the
conclusion of the inspection on April 3, 2000. 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.
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PARTIAL LIST OF PERSONS CONTACTED
Licensee

*T. Tulon, Site Vice President

*K. Schwartz, Station Manager

R. Wegner, Operations Manager

L. Guthrie, Maintenance Manager

A. Haeger, Radiation Protection Manager
*R. Graham, Work Control Manager

*T. Simpkin, Regulatory Assurance Manager
*T. Luke, Engineering Manager

*J. Nalewajka, Assessment Manager

*R. Blaine, ALARA Supervisor

*T. O'Bert, Maintenance Programs

*J. Neyhart, Operations

*M. Cassidy, Regulatory Assurance - NRC Coordinator

NRC

*M. Jordan, Chief, Reactor Projects Branch 3
C. Phillips, Senior Resident Inspector

*J. Adams, Resident Inspector

D. Pelton, Resident Inspector

T. Tongue, Project Engineer

IDNS

J. Roman

* Denotes those who attended the exit interview conducted on April 3, 2000.

20



INSPECTION PROCEDURES USED
IP 37551: Onsite Engineering
IP 61726: Surveillance Observations
IP 62707: Maintenance Observation
IP 71707: Plant Operations
IP 71750: Plant Support Activities

IP 83822: Radiation Protection
T12515/142  Temporary Instruction 2515/142 In Response to Generic Letter98-02

ITEMS OPENED, CLOSED, AND DISCUSSED

Opened

50-456/457/2000002-02 URI  2A essential service water concerns
Closed

None

Discussed

None
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ALARA
ASME
BwFP
BwGP
BwOP
BwOS
BwWOSR
BwWRP
BwVS
BwVSR
CFR
ECCS
FME
GL
INPO
LCO
NCV
DRP
NGG
NRC
NSP
PIF
RCS
RH
RP&C
SSPS
SX
UFSAR

LIST OF ACRONYMS USED

As-Low-As-Reasonably-Achievable

American Society of Mechanical Engineers
Braidwood Fuel Handling Procedure
Braidwood General Procedure

Braidwood Operating Procedure

Braidwood Operations Surveillance Procedure
Braidwood Operations Surveillance Procedure
Braidwood Radiation Protection Procedure
Braidwood Engineering Surveillance Procedure
Braidwood Engineering Surveillance Procedure
Code of Federal Regulations

Emergency Core Cooling System

Foreign Material Exclusion

Generic Letter

Institute of Nuclear Power Operations
Limiting Condition for Operation

Non-Cited Violation

Division of Reactor Projects

Nuclear Generation Group

Nuclear Regulatory Commission

Nuclear Station Procedure

Problem Identification Form

Reactor Coolant System
Residual Heat Removal

Radiological Protection & Chemistry

Solid State Protection System

Essential Service Water

Updated Final Safety Analysis Report
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