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EXECUTIVE SUMMARY
Byron Generating Station Units 1 and 2
NRC Inspection Report 50-454/99013(DRP); 50-455/99013(DRP)
This inspection included aspects of licensee operations, maintenance, engineering, and plant
support. The report covers a 6-week period of inspection activities by the resident staff and
region based inspectors.
Operations
The Unit 2 reactor shutdown and plant cooldown was conducted in a safe and controlled
manner. Specifically, the heightened level of awareness briefings and the "just-in-time"
training were effective in preparing the operating crew for the infrequently performed
shutdown evolution. In addition, the operating crew demonstrated strong command and
control and reactivity management, responded to multiple equipment failures effectively,
utilized procedures properly, responded to both anticipated and unexpected
annunciators appropriately, and usually used three-way communications.
(Section 01.1)
The licensee developed the schedule for refueling outage B2R08 with a focus on
ensuring that defense-in-depth was maintained for the seven key safety functions and
the overall unit risk. (Section 01.2)
Maintenance/Surveillance
The inspectors concluded that the observed surveillance tests were performed well.
Specifically, the surveillance tests satisfied the requirements of the Technical
Specifications and each of the tested components met their respective acceptance
criteria and remained operable with the exception of the Unit 2 turbine mechanical
overspeed trip mechanism, which tripped the main turbine at a lower speed than
required by the surveillance acceptance criteria. (Section M1.1)
Observed maintenance activities were generally conducted well. Maintenance
personnel were knowledgeable of the tasks and professionally completed the work. In
particular, the replacement of circuit cards in the Unit I Train B solid state protection
system was performed well. (Section M1.2)
The inspectors identified that maintenance work related documents were not
appropriately signed as completed during the performance of a maintenance activity on
an essential service water pump. The inspectors also noted that during this inspection
period, nuclear oversight personnel identified eight similar occurrences where
maintenance personnel did not properly complete work package documentation during
the performance of maintenance activities. No violation of regulatory requirements was
identified. (Section M1.2)
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With respect to Maintenance Rule, the licensee properly classified each essential
service water structure, system, and component (SSC) function reviewed and had
established appropriate performance criteria in accordance with 10 CFR 50.65. In
addition, the licensee implemented reasonable corrective actions and established
appropriate goals, commensurate with safety, in response to essential service water
SSC functions exceeding the established performance criteria. (Section M2.1)
Engineering
An existing electrical installation for ultrasonic flow instruments on both the Unit 1 and
Unit 2 charging pump combined discharge headers lacked appropriate design control
documentation and did not meet the licensee's current standards for a permanent
electrical installation. No violation of regulatory requirements were identified since the
installations were nonsafety-related. The inspectors identified a potential vulnerability
with the licensee's practice of routing cables in air (without a cable tray or conduit)
without well defined engineering standards in place to ensure that appropriate
installation requirements were met. (Section E3.1)
Plant Support
The inspectors concluded that the licensee's control of inspections, maintenance, and
testing of self contained breathing apparatus was ineffective. Specifically, the licensee
failed to perform several monthly inspections and annual flow tests. In addition, the
licensee had not been performing some of the periodic maintenance recommended by
the vendor. (Section Fl.1)
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Report Details

Summary of Plant Status
The licensee operated Unit I at or near full power for the duration of the inspection period.
The licensee operated Unit 2 at or near full power until October 22, 1999, when the licensee
concluded a Unit 2 reactor shutdown for refueling outage B2R08. Unit 2 had been operated for
523 consecutive days prior to commencing the outage. Unit 2 was in Mode 5, Cold Shutdown,
at the end of the inspection period.
I. Operations
01

Conduct of Operations

01.1

Unit 2 Shutdown for Refueling Outage B2R08

a.

Inspection Scope (71707)
The inspectors observed the heightened level of awareness (HLA) briefings for the
Unit 2 reactor shutdown and plant cooldown for refueling outage B2R08, the
"just-in-time" training conducted in the simulator, and selected portions of the Unit 2
reactor shutdown and plant cooldown evolutions. The inspectors interviewed operations
department personnel and reviewed the following procedures.

*
•
•
*
b.

Nuclear Station Procedure (NSP) OP-AA-101-101, "Operations Human
Performance Tools," Revision 0
NSP OP-AA-101-109, "Pre-Job and Heightened Level of Awareness Briefings,"
Revision 0
NSP OP-AA-1 01-110, "Reactivity Management Controls," Revision 0
Unit 2 Byron General Operating Procedure (BGP) 100-4, "Power Descension,"
Revision 11
2BGP 100-5, "Plant Shutdown and Cooldown," Revision 21

Observations and Findings
The inspectors observed the HLA briefings for the Unit 2 reactor shutdown and the plant
cooldown and noted that both briefings were comprehensive. Specifically, the briefings
included a discussion of the roles and responsibilities of the participants in the evolution;
the prerequisites, precautions, and limitations of 2BGP 100-4 and 2BGP 100-5; the
expected plant response and contingency actions; the limits on reactor parameters; and
lessons learned from previous shutdown evolutions and industry events. The inspectors
determined that the HLA briefings for both the Unit 2 reactor shutdown and the plant
cooldown effectively prepared the operating crews for the infrequently performed
evolutions.
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The inspectors also observed the "just-in-time" training for the Unit 2 reactor shutdown,
which was conducted on the facility's simulator. During this training, the operators
performed the reactor shutdown evolution several times, which familiarized the
operators with the expected plant response. The inspectors determined that the
"just-in-time" training could have been enhanced by more accurately modeling the
existing Unit 2 conditions. For example, the simulator was set up modeling Unit 1, which
has different design steam generators and a different feedwater system configuration
than Unit 2. In addition, the simulator was set up modeling a reactor core with a power
defect of approximately - 1600 pcm instead of the existing power defect of - 2400 pcm.
The inspectors determined that the "just-in-time" training was an effective method to
prepare the operating crew for the infrequently performed shutdown evolution.
On October 22, 1999, the licensee commenced a Unit 2 reactor shutdown for refueling
outage B2R08. During the shutdown, there were several equipment malfunctions and
failures which challenged the operating crew including: (1) the unexpected oscillation of
the 2D steam generator feedwater regulating valve, 2FW540; (2) the failure to open of
the 2B steam generator feedwater regulating bypass valve, 2FW520A; (3) the
unexpected operation and failure to reseat of the 25B feedwater heater tube side relief
valve, 2DV010B; (4) the unexpected operation and failure to reseat of the 22B
feedwater heater tube side relief valve, 2DV037B; (5) the malfunction of the 2B second
stage reheater drain tank level controller, 2LC-HD082; and (6) the malfunction of five of
eight steam generator steam flow channels. In each of these cases, the operating crew
responded to these equipment failures appropriately. As a result of these equipment
malfunctions and failures, the licensee initiated action requests or revised existing work
requests to correct the identified deficiencies. In addition, the licensee initiated problem
identification form (PIF) B13999-03782 to document the occurrence and identify
appropriate corrective actions.
The inspectors noted that reactivity management and command and control during both
the Unit 2 reactor shutdown and plant cooldown were effective. Also, the operating crew
utilized procedures properly, responded to both anticipated and unexpected
annunciators appropriately, and usually used three-way communications. The
inspectors also noted the presence of station management and nuclear oversight
personnel during the evolution.
c.

Conclusions
The Unit 2 reactor shutdown and plant cooldown was conducted in a safe and controlled
manner. Specifically, the heightened level of awareness briefings and the "just-in-time"
training were effective in preparing the operating crew for the infrequently performed
shutdown evolution. In addition, the operating crew demonstrated strong command and
control and reactivity management, responded to multiple equipment failures effectively,
utilized procedures properly, responded to both anticipated and unexpected
annunciators appropriately, and usually used three-way communications.
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01.2
a.

Refueling Outage B2RO8 Shutdown Risk
Inspection Scope (71707)
The inspectors evaluated the licensee's planned shutdown risk profile for refueling
outage B2R08. The inspectors interviewed work control department personnel and
reviewed the following procedures.
Common Work Practice Instruction (CWPI) NSP-OU-2-1, "Shutdown Safety
Management Program Byron/Braidwood Annex," Revision 1
CWPI-NSP-OU-2-5, "Shutdown Safety Management Program Glossary,"
Revision 0
NSP OU-3003, "Shutdown Safety Management Program," Revision 0

b.

Observations and Findings
The inspectors reviewed the licensee's planned shutdown risk profile for refueling
outage B2R08, which characterized the risk associated with the equipment configuration
throughout the outage. The licensee's categorization of risk was defined as follows:
Green shutdown risk indicated that a single failure or error could be mitigated without
presenting a challenge to a key safety function (i.e., containment, decay heat removal,
electrical power, inventory control, reactivity control, spent fuel pool cooling, and vital
support systems); Yellow shutdown risk indicated that a single failure or error could be
mitigated but would present a challenge to a key safety function; Orange shutdown risk
indicated that a single failure or error would potentially lead to a loss of mitigation
capability in a key safety function; and, Red shutdown risk indicated that a single failure
or error would result in a loss of a key safety function.
The inspectors noted that the licensee's planned shutdown risk for refueling outage
B2R08 was either Green or Yellow throughout the outage, with one exception. The one
exception involved the containment key safety function. Specifically, for an
approximately 12- hour period during the installation of spare containment penetrations
with high decay heat load and no steam generators available, the licensee categorized
shutdown risk as Orange. As a result, the licensee developed a contingency plan for
this condition which required that: (1) both trains of the residual heat removal system be
available while in Mode 5, Cold Shutdown, with no steam generators available;
(2) greater than or equal to one emergency core cooling system pump be available with
a flowpath from the refueling water storage tank to the reactor coolant system to support
feed and bleed; (3) greater than or equal to one reactor containment fan cooler be
available to limit containment pressurization; and (4) the spare containment penetrations
be procedurally controlled. The inspectors concluded that the contingency plan
appeared reasonable for the work activity with the planned equipment configuration.

c.

Conclusions
The licensee developed the schedule for refueling outage B2R08 with a focus on
ensuring that defense-in-depth was maintained for the seven key safety functions and
the overall unit risk.
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05

Operator Training and Qualification

05.1

Licensed Operator Response to a Simulated Steam Generator Tube Rupture (SGTR)
Event (71707)
On July 1, 1999, NRC inspectors learned that several operating crews had not been
able to respond to a SGTR within the time assumed in the Updated Final Safety
Analysis Report (UFSAR) during evaluative scenarios. The Licensee had conducted
these scenarios during a recently completed training cycle. During follow-up
discussions with the NRC staff, the licensee indicated that the response times obtained
during these evaluative scenarios were not necessarily indicative of actual response
times in the plant due to the artificial nature of the training process under which the
scenarios were conducted. In particular, in some instances, training interactions and
discussions occurred between crew members and instructors, and crew members were
not made to feel time was of the essence during this training mode. However, the
licensee indicated additional real-mode evaluative training scenarios would be
conducted during a future training cycle to provide additional confidence that UFSAR
response times could be met.
On July 8 and July 17, 1999, the inspectors observed simulator testing of two crews of
licensed operators during this SGTR scenario. The crews performed the required
operator actions within the time limits assumed in the UFSAR. The inspectors did not
identify any performance deficiencies or concerns. The crews observed by the
inspectors had no foreknowledge or warning of the content of the evaluated simulator
scenarios. Licensee management noted that additional testing and verification of
operator performance to meet the specified time limits would take place until all crews
had been tested. In addition, on August 30, 1999, the licensee incorporated a change to
1(2) Byron Emergency Procedure 3, "Steam Generator Tube Rupture Unit 1 (Unit 2),"
which initiates a plant cooldown earlier and allows concurrent performance of some
procedure steps while cooldown is in progress. These changes were made to reduce
the time required to perform operator actions in response to the SGTR event.

08

Miscellaneous Operations Issues (92700)

08.1

(Closed) Licensee Event Report (LER) 50-454/98-005-01: "Manual Reactor Trip due to
Indeterminate Rod Sequencing Problem." This event was discussed in NRC Inspection
Report 50-454/455-98009(DRP) and LER 50-454/98-005-00 was closed in NRC
Inspection Report 50-454/455-98017(DRP). On March 7, 1998, while inserting control
rods, operators manually tripped the unit when Control Bank C unexpectedly stopped at
eight steps. The licensee was unable to conclusively determine the cause of the
improper rod sequencing; however, the licensee concluded that the most probable
cause was a failure of the bank overlap unit thumb wheel switch. Since the licensee
was unable to conclusively determine the cause, the long term corrective actions
included monitoring the operation of the bank overlap unit.
The licensee documented the results of their monitoring of the operation of the bank
overlap unit in LER 50-454/98-005-01. The licensee concluded that failures of the bank
overlap unit could be attributed to the periodic exercising of the thumb wheel switches to
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clean the contacts which adversely affected the operation of the bank overlap unit. As a
result, the licensee developed a new surveillance test procedure to verify the proper
operation of the bank overlap unit without exercising the thumb wheel switches. Since
the implementation of this surveillance test procedure, the licensee has not experienced
any failures of the bank overlap units. In addition, the licensee plans to implement
periodic replacement of the thumb wheel switches in accordance with an established
replacement schedule. This LER is closed.
I1.Maintenance
M1

Conduct of Maintenance

M1.1

Surveillance Test Observations

a.

Inspection Scope (61726)
The inspectors interviewed operations, engineering, and maintenance department
personnel; reviewed the completed test documentation and applicable portions of the
UFSAR and Technical Specifications (TS); and observed the performance of selected
portions of the surveillance test procedures listed below.
*
0
0
S
S
0
*

Unit 1 ESFAS [Engineered Safety Features Actuation
System] Instrumentation Slave Relay Surveillance (Train B
Containment Isolation Phase A - K613)
1 BOSR 3.2.7-614B Unit I ESFAS Instrumentation Slave Relay Surveillance
(Train B Containment Isolation Phase A - K614)
1 BOSR 7.5.3-2
Unit 1 Diesel Driven Auxiliary Feedwater Pump Quarterly
Surveillance
1 BOSR 8.1.2-1
Unit 1 1A Diesel Generator Operability Monthly
(Staggered) and Semi-Annual (Staggered) Surveillance
1 BVSR 5.2.4-3
Unit 1 ASME [American Society of Mechanical Engineers]
Surveillance Requirements for Residual Heat Removal
Pump 1RH01PA
2BOSR 0.5-2.RE.3
Unit 2 Reactor Coolant Drain Tank Containment Isolation
Valve Indication Test
2BOSR 0.5-2.RF.3
Unit 2 RF [Reactor Building Floor Drain] System
Containment Isolation Valve Indication Test
2BOSR 0.5-2.SA.3
Unit 2 Service Air Containment Isolation Valve Indication
Test
2BOSR 0.5-2.WO.3 Unit 2 Containment Chilled Water Isolation Valves
Indication Test
Unit 2 Train B Solid State Protection System Bi-monthly
2BOSR 3.1.5-2
Surveillance (Staggered)
2BOSR 3.2.7-603A Unit 2 ESFAS Instrumentation Slave Relay Surveillance
(Train A Automatic Safety Injection - K603)
1 BOSR 3.2.7-613B
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2BOSR 3.2.7-604A
2BOSR 3.2.7-608A
2BOSR 3.2.7-620A
2BOSR 3.6.5-615A
2BOSR 3.g.5-1
2BOSR 6.6.2-1
2BVSR 4.f.2-5
2BVSR 5.2.4-1

c.

Unit 2 ESFAS Instrumentation Slave Relay Surveillance
(Train A Automatic Safety Injection - K604)
Unit 2 ESFAS Instrumentation Slave Relay Surveillance
(Train A Automatic Safety Injection - K608)
Unit 2 ESFAS Instrumentation Slave Relay Surveillance
(Train A Auxiliary Feedwater Actuation - K633, K620)
Unit 2 ESFAS Instrumentation Slave Relay Surveillance
(Train A Containment Ventilation Isolation - K615, K622)
Unit 2 Turbine Mechanical Overspeed Trip Surveillance
Unit 2 Reactor Containment Fan Cooler Monthly
Surveillance
Unit 2 Scheduled Visual Examination (VT-2) of Class 2
and 3 Components at Nominal Operating Pressures
Unit 2 ASME Surveillance Requirements for Safety
Injection Pump 2SI01 PA

Conclusions
The inspectors concluded that the observed surveillance tests were performed well.
Specifically, the surveillance tests satisfied the requirements of the TSs and each of the
tested components met their respective acceptance criteria and remained operable with
the exception of the Unit 2 turbine mechanical overspeed trip mechanism, which tripped
the main turbine at a lower speed than required by the surveillance acceptance criteria.

M1.2

Maintenance Observations

a.

Inspection Scope (62707)
The inspectors interviewed operations, engineering, and maintenance department
personnel and observed the performance of all or portions of the work requests (WR)
listed below. When applicable, the inspectors also reviewed portions of the TS and the
UFSAR. Maintenance associated with the essential service water system were selected
for observation since the system was identified as risk significant in the Byron Station
Individual Plant Examination.
*
•

WR 950006397-01
WR 980006224-01

WR 980020171-01
WR 980076043-01
WR 980085087-01
WR 980085087-02
WR 980102052-01

Troubleshoot Problems in Solid State Protection System
Preventive Maintenance and Limitorque Check on
2B Essential Service Water Pump Suction Isolation Motor
Operated Valve 2SX001 B
GB Essential Service Water Makeup Pump Prime Mover
Inspection
Improve Gear Unit to Foundation Base, Machine Pedestal,
and Align Engine Per System Engineering
Install New Stainless Steel Impeller on 0B Essential
Service Water Makeup Pump
Remove Instrumentation on GB Essential Service Water
Makeup Pump to Support Pump Replacement
Annual River Screen House Jib Crane Inspection
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WR 990011728-01
*
*
b.

WR 990011730-01
WR 990075400-01

Open 2B Essential Service Water Pump Discharge
Strainer for Engineering Inspection and Repair
Clean 2B Essential Service Water Pump Oil Cooler
Engine Temperature Alarms Come in Early, Investigate
and Repair

Observations and Findings
Unit 1 Train B Solid State Protection System Circuit Card Replacements
The inspectors observed instrument maintenance personnel replace five circuit cards in
the Unit 1 Train B solid state protection system logic panel, 1PA1 OJ. This emergent
maintenance evolution was in response to a failure in the system during performance of
Byron Operating Surveillance Requirement 3.1.5-2, "Unit 1 Train B Solid State
Protection System Bi-monthly Surveillance (Staggered)." The surveillance test
procedure and the maintenance evolution required the reactor trip bypass breaker to be
installed, which rendered the 1B reactor trip breaker train inoperable and required the
licensee to enter a 1-hour TS action statement to restore the train to an operable status
or place Unit 1 into Mode 3, Hot Standby, within 7 hours. The inspectors reviewed the
licensee's planning, preparation, and execution of this maintenance evolution. The
inspectors noted that the licensee had recognized a vulnerability with the short duration
TS action statement and pro-actively prepared a standard troubleshooting work request
to use in the event of a component failure. Although the circuit failure identified during
performance of the surveillance test procedure could not be reproduced by instrument
maintenance personnel during troubleshooting, the licensee conservatively decided to
replace all of the potentially affected circuit cards. The inspectors noted that the work
was accomplished professionally in accordance with the work instructions; system
engineering personnel and maintenance supervisors were present in the field to provide
assistance; and the affected portion of the system was re-tested satisfactorily within the
TS allowed outage time. The licensee subsequently exited the TS action statement.
Unit 2B Essential Service Water (SX) Pump Oil Cooler Maintenance
The inspectors observed mechanical maintenance personnel clean the 2B SX pump oil
cooler and noted that the work request package had all of the appropriate
documentation; however, the documentation was not appropriately signed as completed
throughout the performance of the maintenance activity. The inspectors identified the
following discrepancies during review of the work package while work was in progress:
(1) the maintenance supervisor had not signed for completion of a pre-job brief on the
Pre-job Brief Sheet included in the work package; (2) the lead worker had not signed for
completion of an initial internal foreign materials inspection and establishment of
appropriate levels of foreign material exclusion controls on the Foreign Material
Exclusion Requirements Sheet included in the work package; (3) the work request
instruction steps had not been signed or initialed for work already completed; and
(4) the maintenance alterations log included in the work package had not been used to
document removal of clamps from the oil cooler. The inspectors discussed these
administrative deficiencies with the project manager for the 2B SX pump maintenance
work activities who promptly took action to correct them. Although these administrative
deficiencies were minor, the inspectors were concerned that the practice of incomplete
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documentation during maintenance work could possibly lead to rework or equipment
malfunctions. The inspectors noted that during this inspection period, nuclear oversight
personnel also identified eight similar occurrences where maintenance personnel did not
properly complete work package documentation during the performance of maintenance
activities. As a result, the licensee initiated PIF B1999-3555 to document the
occurrence and identify appropriate corrective actions.
c.

Conclusions
Observed maintenance activities were generally conducted well. Maintenance
personnel were knowledgeable of the tasks and professionally completed the work. In
particular, the replacement of circuit cards in the Unit 1 Train B solid state protection
system was performed well.
The inspectors identified that maintenance work related documents were not
appropriately signed as completed during the performance of a maintenance activity on
an essential service water pump. The inspectors also noted that during this inspection
period, nuclear oversight personnel identified eight similar occurrences where
maintenance personnel did not properly complete work package documentation during
the performance of maintenance activities. No violation of regulatory requirements was
identified.

M2

Maintenance and Material Condition of Facilities and Equipment

M2.1

Essential Service Water System Maintenance Rule Review

a.

Inspection Scope (62707)
The inspectors performed a review of the SX system for compliance with the
Maintenance Rule requirements of 10 CFR 50.65. The inspectors interviewed
engineering department personnel; verified that goals and performance criteria were
established commensurate with safety; verified that appropriate monitoring and trending
were performed; and, verified that corrective actions were identified and completed
when performance criteria were not met.

b.

Observations and Findings
The inspectors reviewed the Byron Station Individual Plant Examination and noted that
the SX system was identified as risk significant by the station's Probability Risk
Assessment. The system appeared in over 90 percent of the accident sequences which
led to core damage. The most dominant initiating event was a dual-unit loss of SX,
contributing 24 percent of the core damage frequency, followed by a single-unit loss of
SX, which contributed 15 percent. The inspectors reviewed the performance criteria for
two of the four established SX SSC functions.
SXl, Filtered Cooling for Essential Equipment, availability criteria was
established at less than or equal to 14 days unavailability per train per 2 years.
The reliability criteria was established at less than or equal to 1 functional failure
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per train per 2 years and less than or equal to 2 functional failures per site per
2 years.
SX3, Ultimate Heat Sink Level Control, availability criteria was established at less
than or equal to 40 days unavailability per train per 2 years. The reliability
criteria was established at less than or equal to 1 functional failure per train per
2 years.
SX1 Review
The inspectors noted that the station's Maintenance Rule Expert Panel placed function
SX1 into (a)(1) status on March 14, 1997. Both trains on both Unit 1 and Unit 2 had
exceeded the unavailability performance criteria, which at that time was less than or
equal to 4.36 days unavailability per train per 2 years. This criteria was changed to be
less than or equal to 14 days unavailability per train per 2 years on February 9, 1998,
based upon the results of PRA Calculation 97-372. As of December 31, 1996, the
rolling 2-year unavailability of the 1A, 1B, 2A, and 2B trains was 14.27 days, 11.97 days,
14.20 days, and 8.37 days, respectively. In addition, on April 3, 1997, the station's
Maintenance Rule Expert Panel added to the original scope of the SX1 action plan
because the reliability criteria had also been exceeded. The 1A, 1B, 2A, and 2B trains
had experienced 2, 2, 3, and 2 functional failures respectively, during the previous rolling
2-year period. The inspectors noted that much of the SX1 unavailability was a result of
the licensee implementing corrective actions for these functional failures. The remaining
unavailability was attributed to scheduled preventive and corrective maintenance. The
inspectors determined that the licensee had appropriately evaluated the safety
significance of the above reliability issues, implemented appropriate corrective actions,
and established appropriate monitoring goals.
The SX1 function was classified (a)(1) due to three unrelated functional failures. The
most significant reliability issue was the failure of SX system strainer elements due to
the abrasive action of small particulate matter pumped through the system. The small
particulate matter came predominantly from SX cooling tower fill material. The licensee
inspected all four of the system's strainers in early 1997 and identified holes in several
strainer elements in each of the four strainers. The licensee replaced all strainer
elements in each of the strainers prior to returning the strainers to service. The licensee
then inspected several safety-related heat exchangers serviced by the SX system and
discovered that the degraded strainer elements had allowed some debris to enter the
SX system. Although some debris was found in the heat exchangers, the licensee
determined that all of the heat exchangers remained capable of removing their design
heat load. The licensee flushed each of the heat exchangers prior to returning them to
service. The 1A and 1B SX strainers were inspected again on November 24, 1997, and
December 29, 1997, respectively, as part of the licensee's action plan to monitor system
reliability, and similar strainer element degradation was found as before. These
inspection results exceeded the licensee's (a)(1) monitoring goal of no functional failures
of SX strainer elements due to erosion. As a result, the licensee implemented a
contingency plan which required additional corrective actions and increased monitoring.
The licensee's increased monitoring of reliability and availability goals were met during
1998 and the licensee entered SX1 into the monitoring phase in January 1999. The
inspectors noted that the licensee's long term corrective action to address the erosion
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issue was to replace the strainer elements with elements made from more erosion
resistant materials. The inspectors considered the licensee's actions to increase
monitoring of reliability and availability goals and the licensee's long term corrective
actions to be appropriate.
SX3 Review
The station's Maintenance Rule Expert Panel placed function SX3 into (a)(1) status on
April 5, 1997. Both trains had exceeded the reliability criteria of less than or equal to
1 functional failure per train per 2. years. Actual performance was 3 functional failures
per train during the rolling 2-year period though March 1997. The inspectors noted that
the most significant issue affecting reliability of the SX3 function was silt accumulation in
the SX cooling tower basins and river screen house intake bays, which had rendered the
SX system inoperable under certain conditions. This issue was discussed in detail in
NRC Inspection Report 50-454/455-96009(DRP) and resulted in six violations of NRC
requirements. On May 19, 1999, the Maintenance Rule Expert Panel reviewed the
(a)(1) action plan to return the SX3 function to (a)(2) status. The licensee's Corrective
Action Review Board had previously concluded that the original root cause corrective
actions for the silting issue were not effective due to silt buildup at the SX cooling tower
basins and river screen house intake bays exceeding surveillance test performance
criteria on three occasions during the monitoring period. However, there had been no
functional failures during the monitoring period as a result of the silting, which met the
reliability goal and the Expert Panel approved returning the SX3 function to (a)(2)status.
The inspectors determined that the licensee had appropriately evaluated the safety
significance of the above reliability issues, implemented appropriate corrective actions,
and established appropriate monitoring goals.
The inspectors noted that an additional functional failure occurred during the SX3
monitoring period. During routine performance of a surveillance test procedure on
July 23, 1998, the OA SX makeup pump failed to develop adequate discharge pressure
and flow and was declared inoperable. The probable cause of the failure was continued
degradation of the pump's wear rings due to the abrasive action of silt pumped through
the system. This failure was not related to the silt accumulation issue discussed above,
but was instead the result of pumping silt suspended in the water. The licensee chose
not to incorporate this failure into the action plan but addressed the issue separately in
its corrective action program. The inspectors considered the licensee's handling of this
additional functional failure to be reasonable, considering that the failure was not a
cause for the original (a)(1) classification.
c.

Conclusions
The licensee properly classified each essential service water SSC function reviewed and
had established appropriate performance criteria in accordance with 10 CFR 50.65. In
addition, the licensee implemented reasonable corrective actions and established
appropriate goals, commensurate with safety, in response to essential service water
SSC functions exceeding the established performance criteria.
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Ill. Engineering
E3

Engineering Procedures and Documentation

E3.1

Review of Ultrasonic Flow Instruments Installed on the Unit 1 and Unit 2 Charging Pump
Combined Discharge Headers

a.

Inspection Scope (37551)
The inspectors interviewed electrical design engineering personnel and reviewed the
design documents listed below associated with ultrasonic flow instruments installed on
the Unit 1 and Unit 2 charging pump combined discharge headers.

•
°
b.

"ISI [In-service Inspection] Pump Test Flow Paths (S&L [Sargent & Lundy] Letter
Dated 7/12/82) ISI Valve Program Comments," Commonwealth Edison Letter
Byron 82-594, dated August 24, 1982
Drawing Revision P&ID [Piping and Instrumentation Drawing] 1138, "Add
Permanent Ultrasonic Flow Instrumentation for Pumps OAB03P, I/2AB03P,
1/2CV01PA, 1/2CV01PB, 1/2DO01PA, 1/2DO01PB, 1/2DO01PC, 1/2DO01PD,"
dated October 18, 1982
P&ID M-64, Sheet 3A, "Diagram of Chemical & Volume Control & Boron Thermal
Regeneration," Revision AU
Instrument Location Drawing M-828, Sheet 11, "Instrument Locations Elevation
364'0" Auxiliary Building," Revision R
Instrument Support Drawing M-5119, Sheet 1, "Instrument Line Supports and
Instrument Mounting Typical Details," Revision P
Instrument Data Sheet FT-80, "Transducer," Revision B
Instrument Data Sheet FT-81, "Ultrasonic Flow Indicator/Computer," Revision A

Observations and Findings
The inspectors reviewed the installation of ultrasonic flow instruments on both the Unit 1
and Unit 2 charging pump combined discharge headers. The flow instruments were not
TS or safety-related instruments and were only used by system engineering personnel
for periodic in-service testing of the charging pumps. The inspectors noted that the flow
instruments had been present in the facility for many years but did not appear to be
standard permanent installations. Although each flow transmitter was permanently
mounted, the coaxial cables running between the transmitter boxes and the strapped-on
flow elements on each pipe were routed in air (without cable trays or conduits) with
clamps supporting the cables. In addition, the inspectors noted that the power supply
cable for each transmitter was not routed in conduit or in cable trays and hard-wired to
an electrical distribution panel or junction box, but instead was plugged into a nearby
120 volt convenience outlet.
The inspectors discussed the design control associated with the installation of these
flow instruments with electrical design engineering personnel. The licensee noted that
these instruments and similar instruments for the boric acid transfer pumps were
installed in 1982 during initial plant construction. The inspectors reviewed
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documentation for the design with the licensee and determined that the structural
portion of the design was appropriately reflected on design drawings. The electrical
portion of the design; however, was not reflected on any controlled electrical installation
drawing. The only electrical installation information located by the licensee were two
data sheets which identified the coaxial cable and clamps used and the requirement for
a 120 volt power supply. The inspectors concurred with the licensee's conclusion that
the existing electrical installation for these ultrasonic flow instruments did not meet the
licensee's current standards for a permanent electrical installation. No violation of
regulatory requirements were identified since the installations were nonsafety-related.
The licensee intends to replace the charging pump ultrasonic flow instruments with
mechanical in-line flow meters under design change packages 9700729 and 970030 for
Unit 1 and Unit 2, respectively. In addition, the licensee has written engineering
request 9907830 to replace the boric acid transfer pump ultrasonic flow instruments with
mechanical in-line flow meters or perform appropriate electrical rework.
During discussions with design engineers, the inspectors noted that the licensee had
recently issued several design packages that route cables in air. The inspectors also
noted that the licensee did not have design standards and requirements for routing
cables in air. Accordingly, the inspectors reviewed the recent installation of ultrasonic
flow instruments on feedwater system piping in both Unit 1 and Unit 2 whose cabling
was routed in air. Like the charging pump ultrasonic flow instruments, the feedwater
system instruments were not TS or safety-related instruments. The inspectors noted
that the design packages for these installations contained installation requirements,
instructions, and documentation as well as the design reviews for seismic, external
hazards, and cable separation considerations. The inspectors did not identify any
deficiencies with these installations.
Although these installations were nonsafety-related, the inspectors were concerned that
the practice of routing cables in air (without trays or conduits) could lead to a loss of
engineering configuration control for future installations if the installations were not
closely controlled and governed by well established design standards and requirements.
By reviewing these electrical installations, the inspectors identified a potential
vulnerability with the licensee's practice of routing cables in air without well defined
engineering standards in place to ensure that appropriate installation requirements were
met. This issue is in the licensee's corrective action program as PIF B1999-3214.
c.

Conclusions
An existing electrical installation for ultrasonic flow instruments on both the Unit 1 and
Unit 2 charging pump combined discharge headers lacked appropriate design control
documentation and did not meet the licensee's current standards for a permanent
electrical installation. No violation of regulatory requirements were identified since the
installations were nonsafety-related. The inspectors identified a potential vulnerability
with the licensee's practice of routing cables in air (without a cable tray or conduit)
without well defined engineering standards in place to ensure that appropriate
installation requirements were met.
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IV. Plant Support
RI

Radiological Protection and Chemistry (RP&C) Controls (71750)
During routine resident inspection activities, observations were conducted in the area of
radiological protection and chemistry controls. No discrepancies were noted.

P1

Conduct of Emergency Preparedness Activities (71750)
During routine resident inspection activities, observations were conducted in the area of
emergency preparedness. No discrepancies were noted.

S1

Conduct of Security and Safeguards Activities (71750)
During routine resident inspection activities, observations were conducted in the area of
security and safeguards. No discrepancies were noted.

F1

Control of Fire Protection Activities

F1.1

Control of Inspections, Maintenance, and Testing of Self-Contained Breathing
Apparatus (SCBA)

a.

Inspection Scope (71750)
The inspectors evaluated the licensee's inspection, maintenance, and testing program
for SCBA. The inspectors interviewed operations and radiation protection department
personnel, inspected each of the SCBA units and bottles, and reviewed completed
inspection and testing documentation and the following procedures.

•
°
b.

Byron Radiation Protection Procedure (BRP) 5510-2, "Maintenance Care and
Quality Inspections of Respiratory Protective Equipment," Revision 3
BRP 5510-13, "Inspection and Use of Self Contained Breathing Apparatus,"
Revision 2
BRP 6020-3, "Routine Plant Surveys," Revision 14
"ISI [International Safety Instruments] Magnum Plus SCBA Owner's Operation &
Maintenance Manual"

Observations and Findings
The inspectors noted that the licensee performed a monthly and after-use inspection of
the SCBA units in accordance with BRP 5510-13. During a review of the completed
inspection documentation, the inspectors identified that the licensee did not perform an
inspection of SCBA unit 60 which was located in the main control room during
June 1999. In addition, the inspectors identified that the results of the May 1999
inspections were not documented for the eight SCBA units located in the main control
room and the eight SCBA units located in the operations support center. As a result, the
licensee initiated PIF B1999-03197 to document the occurrence and identify appropriate
corrective actions.
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The inspectors also noted that the licensee performed an annual flow test of each SCBA
unit in accordance with BRP 5510-2. During a review of the completed test
documentation, the inspectors identified that the flow test had expired on four SCBA
units (SCBA Units 43 and 45 located in the radiation protection office, SCBA Unit 26
located in the hazardous material cage, and SCBA Unit 68 located in the fire brigade
cage). As a result, the licensee performed the flow test on each of the SCBA units and
initiated PIF B1999-03198 to document the occurrence and identify appropriate
corrective actions.
During the review of the completed inspection and testing documentation for the SCBA
units, the inspectors noted that both BRP 5510-13 and BRP 5510-2 were written such
that the licensee accomplished the monthly inspection and annual flow test on a
specified number of SCBA units at designated locations throughout the facility.
Consequently, a potential existed for the licensee to not perform the inspections and
tests on all of the SCBA units onsite because the licensee had more SCBA units than
locations listed in these procedures. In addition, the inspectors identified that the
licensee had two SCBA units with the same unique tracking number and one SCBA unit
without a unique tracking number. As a result, the inspectors determined that the
licensee's control of inspections and testing of SCBA was ineffective.
The inspectors also identified that the licensee had not been performing some of the
periodic maintenance on the SCBA units recommended by the vendor. Specifically, the
licensee had not been periodically inspecting the SCBA pneumatic assembly whistle clip
and the panaseal facemask exhale valve assembly. In addition, the licensee's
procedures for the monthly inspection and annual flow test did not provide any guidance
regarding recommended maintenance in the event that the SCBA unit failed the monthly
inspection or annual flow test. As a result, the licensee initiated PIF B1999-03761 to
document the occurrence and identify appropriate corrective actions. The inspectors did
not identify any violations of regulatory requirements during the review of the
inspections, maintenance, and testing program for SCBA.
c.

Conclusions
The inspectors concluded that the licensee's control of inspections, maintenance, and
testing of self contained breathing apparatus was ineffective. Specifically, the licensee
failed to perform several monthly inspections and annual flow tests. In addition, the
licensee had not been performing some of the periodic maintenance recommended by
the vendor.
V. Management Meetings

Xl

Exit Meeting Summary

,The inspectors presented the inspection results to members of licensee management at the
conclusion of the inspection on October 25, 1999. 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
R. Colglazier, NRC Coordinator
P. Donnelly, Maintenance Programs Supervisor
M.Jurmain, Maintenance Manager
R. Kolo, Outage Work Control Superintendent
B. Kouba, Engineering Manager
K. Kovar, Reactor Engineering Supervisor
J. Kramer, Work Control Manager
J. Kuczynski, Health Physics Supervisor
S. Kuczynski, Nuclear Oversight Manager
H. Lange, Acting Support Services Manager
W. Levis, Site Vice President
R. Lopriore, Station Manager
D.McDermott, Shift Operations Superintendent
W. McNeill, Radiation Protection Manager
K. Moser, Acting Regulatory Assurance Manager
K. Passmore, Assistant System Engineering Manager
T. Schuster, Chemistry Manager
M.Snow, Operations Manager
D. Spoerry, Training Manager
INSPECTION PROCEDURES USED
IP 37551:
IP 61726:
IP 62707:
IP 71707:
IP 71750:
IP 92700:

Onsite Engineering
Surveillance Observations
Maintenance Observations
Plant Operations
Plant Support Activities
Onsite Followup of Written Reports of Nonroutine Events at Power Reactor
Facilities
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ITEMS OPENED, CLOSED, AND DISCUSSED
Opened
None
Closed
50-454/98-005-01

LER

Manual Reactor Trip due to Indeterminate Rod Sequencing
Problem

Discussed
None
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LIST OF ACRONYMS USED
ASME
BGP
BOSR
BRP
BVSR
CFR
CWPI
DRP
ESFAS
HLA
LER
NRC
NSP
P&ID
PIF
RF
RP&C
SCBA
SGTR
S&L
SSC
SX
TS
UFSAR
WR

American Society of Mechanical Engineers
Byron General Operating Procedure
Byron Operating Surveillance Requirement
Byron Radiation Protection Procedure
Byron Engineering Surveillance Requirement
Code of Federal Regulations
Common Work Practice Instruction
Division of Reactor Projects
Engineered Safety Feature Actuation System
Heightened Level of Awareness
Licensee Event Report
Nuclear Regulatory Commission
Nuclear Station Procedure
Piping and Instrumentation Drawing
Problem Identification Form
Reactor Building Floor Drain System
Radiological Protection and Chemistry
Self Contained Breathing Apparatus
Steam Generator Tube Rupture
Sargent and Lundy
Structure, System, and Component
Essential Service Water
Technical Specification
Updated Final Safety Analysis Report
Work Request
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