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-2EXECUTIVE SUMMARY
Fort Calhoun Station
NRC Inspection Report 50-285/98-08
This inspection reviewed the licensee's implementation of 10 CFR 50.65, the Maintenance
Rule. The report covers a 1- week onsite inspection by NRC inspectors and contractor
personnel during the week of June 8, with in-office inspection until September 11, 1998.
Fort Calhoun Station personnel developed and implemented a program in accordance with
10 CFR 50.65, 'Requirements for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants," with some exceptions noted.
Operations
*

Licensed operators' knowledge of their responsibilities for Maintenance Rule program
implementation was appropriate (Section 04.1)

Maintenance
*

The communication system, turbine building, and switchyard structures, were not
originally included within the scope of the Maintenance Rule program as required by
10 CFR 50.65(b). These examples were the result of the licensee's efforts to apply

industry experience to the Maintenance Rule program and were evaluated as a
noncited violation of 10 CFR 50.65(b) pursuant to Section VIL.B.1 of the NRC
Enforcement Policy (Section MA.1).
*

The licensee's overall approach to performing risk significance determination of
structures, systems, or components for the Maintenance Rule program was
appropriate (Section M1.2).

*

The use of a "living" probabilistic risk assessment that included updated plant
configuration and plant data every 18 months or within 3 months after each planned
refueling outage was viewed as a programmatic strength (Section M1.2).

*

The reliability and unavailability performance criteria were conservatively established
(Section M1.2).

*

Expert technical panel members had an adequate understanding and knowledge of
their responsibilities relative to implementing the Maintenance Rule program (Section
M1.2).

*

The Maintenance Rule periodic evaluation reports dated April 26, 1997, and revised
on April 14, 1998, provided an adequate approach and met the Category (a)(3)
requirements (Section M1.3).
Balancing of reliability and availability for the reactor protection system and the
engineered safety features system was not performed, which constituted a violation
of 10 CFR 50.65 (a)(3) (Section MA.4).
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The licensees' processes for assessing plant risk resulting from equipment out of
service for on-line maintenance and shutdown risk management were acceptable.
The work authorization matrix exceeded minimum requirements because of its
time-dependent capability to quantitatively estimate changes in core damage
frequency associated with different equipment being out-of-service (Section M1.5).

*

The performance of the selected systems was such that the structures, systems, or
components were being monitored in accordance with 10 CFR 50.65(a)(1) or (a)(2),
as appropriate. Five examples (125 Vdc, circulating water, chemical and volume
control, emergency core cooling, and the engineered safety features) of inadequate
goal setting, or performance monitoring for the selected systems were identified as a
violation of 10 CFR 50.65 (a)(1) (Section M1.6).

*

The licensee had not included operator errors as maintenance preventable functional
failures when evaluating the TOXGAS functional group, and this was considered a
noncited violation of 10 CFR 50.65 (a)(2) pursuant to Section VII.B.1 of the NRC
Enforcement Policy (Section M1.6).
In general, the visible material condition of the plant equipment was good (Section
M2).
Compared with previous assessments, the November 1997 self-assessment was
critical, thorough, comprehensive, identified numerous sound findings and
recommendations, and provided meaningful feedback to management. The
November 1997 self-assessment was essential to the success of the Maintenance
Rule program (Section M7.1).

Engineering

The system engineers' knowledge of the Maintenance Rule was appropriate for the
tasks required of them, and they demonstrated an in-depth and sound knowledge of
their respective systems (Section E4).
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Report Details
Summary of Plant Status
During the inspection week, the licensee performed power escalation to or near full power
following shutdown Refueling Outage 17.
According to licensee representatives, they had implemented a Maintenance Rule program
that endorsed the guidance of Regulatory Guide 1.160, "Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants," and NUMARC 93-01, "Industry Guideline for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants."
1. Operations

04

Operator Knowledge and Performance

04.1

Operator Knowledge of the Maintenance Rule

a.

Inspection Scope (62706)
During the inspection, the team interviewed a sample of licensed plant operators to
determine if they were familiar with the general requirements of the Maintenance
Rule, were aware of probabilistic risk assessment insights, and understood their
particular duties and responsibilities for Maintenance Rule program implementation.

b.

Observations and Findings
From the interviews of licensed senior reactor operators and a shift manager (also
qualified as a senior reactor operator), the team found that each had a general
working knowledge of the Maintenance Rule. The team noted that the senior reactor
operators had good knowledge on how to identify structures, systems, or
components (SSCs) that were scoped in the maintenance rule program, those SSCs
that were risk significant, and those SSCs that were within Category (a)(1) of the
Maintenance Rule program. The operators indicated that their responsibilities
included: (1) evaluating plant configurations to determine the impact on risk when
removing SSCs from service, (2) minimizing the unavailability of SSCs when tagging
equipment out-of-service for maintenance, and (3) documenting SSCs out-of-service
and in-service times in the control room log.
The team also noted that the reactor operators had received training on the Fort
Calhoun probabilistic risk assessment and the use of the work authorization matrix.
The operators displayed good knowledge and understanding of these areas.
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Conclusions
Licensed operators' knowledge of their responsibilities for Maintenance Rule program
implementation was appropriate. The senior reactor operators demonstrated a
strong knowledge of their responsibility to record appropriate equipment
out-of-service and in-service periods in the control room log.
11. Maintenance

Ml

Conduct of Maintenance

M1.1

ScoDe of the Structure. System, and Component Functions Included Within the
Maintenance Rule

a.

Inspection Scope (62706)
Prior to the onsite inspection, the team reviewed the production engineering division
engineering manual program basis document, "Maintenance Rule," Revision 0; the
Updated Final Safety Analysis Report for Fort Calhoun Station; and emergency
operating instructions. From this review, the team developed a list of functions for
structures, systems, and components that were not included in the scope of the
Maintenance Rule program, but may have been required to be in the scope in
accordance with 10 CFR 50.65(b). During the onsite review, the team used this list
to determine if all structures, systems, and components required to be in the scope
of the licensee's Maintenance Rule program were appropriately identified.

b.

Observations and Findings
The team noted that the expert technical panel failed to include three SSCs within
the scope of the Maintenance Rule program on July 10, 1996. These SSCs were
the communication system, the turbine building, and switchyard structures, and were
subsequently added to the scope of the Maintenance Rule in March, May, and
November 1997, respectively.
The failure to include the communication system, turbine building, and switchyard
structures in the scope of the Maintenance Rule was a violation of the requirements
of 10 CFR 50.65(b). These examples had been identified and corrected, and were
not considered to be significant conditions adverse to quality. This licensee-identified
and corrected violation is being treated as a noncited violation (50-285/98-01),
consistent with Section VIL.B.l of the NRC Enforcement Policy.
Additionally, the resident inspectors noted that the portion of the fire protection
system for the turbine building that supported the electro-hydraulic system for the
turbine was not included in the scope of the Maintenance Rule program on July 10,
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September 13, 1997. As part of the proposed corrective actions for the noncited
violation, licensee personnel also identified the need to include the switchyard
structures into the program scope.
c.

Conclusions
The communication system, turbine building, and switchyard structures, were not
originally included within the scope of the Maintenance Rule program as required by
10 CFR 50.65(b). These examples were the result of the licensee's efforts to apply
industry experience to the Maintenance Rule program and were evaluated as a
noncited violation of 10 CFR 50.65(b). The team encouraged the continuation of
such effort to implement the intent of the Maintenance Rule.

M1.2 Safety or Risk Determination
a.

Inspection Scone (62706)
The team reviewed the methods and calculations that the licensee had established
for making the required safety determinations, including the probabilistic risk
assessment and associated modeling, for those systems that were reviewed.
Additionally, the team reviewed the safety determinations for the functions that were

reviewed in detail during this inspection. The team also reviewed the adequacy of
the determination of performance criteria. As part of the team's review, expert panel
members were interviewed. Finally, the team reviewed a sample of low/nonsafetysignificant SSCs to determine if the licensee had adequately established safety
significance.
b.

Observations and Findin-gs

b.I

Safety or Risk Determination Methodology
The licensee's process for establishing the risk significance of SSCs within the scope
of the Maintenance Rule was documented in the Fort Calhoun Station Maintenance
Rule Program Basis Document (May 11, 1998) and in the Maintenance Rule
Implementing Instruction MRII-1.2, "Risk Significance Determination," Revision 0
(May 4, 1998). These documents were reviewed and an inconsistency was found in
the documented application of the cumulative 90 percent core damage frequency
risk ranking criteria.
For SSCs modeled in the licensee's probabilistic risk assessment, the licensee had
used a process similar to the guidance suggested in NUMARC 93-01 for risk
significance determination. The licensee had used three categories for risk
determination: high-risk significant, low-risk significant, and non-risk significant. An
SSC was considered high-risk significant if an associated basic event had a risk
achievement worth greater than or equal to 2.0, or a risk reduction worth greater
than or equal to 1.005. An SSC was considered low-risk significant if an associated
basic event had a risk achievement worth less than 2.0 but greater than 1.00, or a
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risk reduction worth less than 1.005 but greater than 1.000. An SSC was considered
non-risk significant if an associated basic event had a risk achievement worth less
than 1.00, or a risk reduction worth less than 1.000. According to Instruction
MRII-1.2, the core damage frequency sequences that cumulatively account for 90
percent of the overall core damage frequency were also reviewed for insights.
The risk achievement worth and risk reduction worth criteria used by the licensee for
determining high-risk significant SSCs were consistent with the suggested criteria in
NUMARC 93-01. Although the top 90 percent core damage frequency criteria had
been used, Instruction MRII-1.2 did not indicate whether SSCs identified by the
90 percent core damage frequency criteria were designated as high-risk significant
or low-risk significant. The licensee performed a review, for the team, of the top
90 percent core damage frequency cut sets to determine the specific risk
determination using the top 90 percent core damage frequency criteria. The
licensee's review found several basic events that had been designated low-risk
significant; however, both reliability and availability performance criteria had been
established which was consistent with a high-risk significant SSC. The licensee's
representative stated that during initial Maintenance Rule program implementation
those SSCs that were designated as high-risk significant and low-risk significant
were considered risk significant and that performance criteria were established as
recommended by NUMARC 93-01. The licensee's representative stated that
Instruction MRII-1.2 will be revised to explicitly state that SSCs included in the top 90
percent core damage frequency cut sets will be considered high-risk significant.
The team also reviewed the Fort Calhoun Station probabilistic risk assessment and
its application in risk significance determination for the Maintenance Rule program.
The Fort Calhoun Station probabilistic risk assessment model had been maintained
as a living" probabilistic risk assessment model and had been updated in
accordance with Fort Calhoun Station Procedure PED-SEI-37, Probabilistic Risk
Assessment Configuration Control," Revision 2 (May 1, 1998). Procedure
PED-SEI-37 provided guidance for updating the Fort Calhoun Station probabilistic
risk assessment model every 18 months or within 3 months after each planned
refueling outage. Updates to the probabilistic risk assessment model in accordance
with Procedure PED-SEI-37 included plant configuration changes and updated basic
event data. Version 1 of the Fort Calhoun Station probabilistic risk assessment
model had been used for the Maintenance Rule program. The Fort Calhoun Station
probabilistic risk assessment had been a linked event tree and fault tree model
developed and quantified with the SAIC CAFTA code. The licensee's representative
stated that the total core damage frequency was 7.OE-6 per year, which was based
on a truncation level of 1.OE-10. Based on the team's review of the probabilistic risk
assessment, the probabilistic risk assessment's level of detail, data, truncation limits,
and overall quality were adequate to perform the risk significance determination for
the Maintenance Rule program. The team viewed the procedure for and the use of
a "living" probabilistic risk assessment with updated plant configurations and plant
data for Maintenance Rule program implementation at Fort Calhoun Station to be a
programmatic strength.
For SSCs not modeled in the licensee's probabilistic risk assessment, SSC risk
significance had been determined by the licensee's expert technical panel. The
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the risk ranking. The expert technical panel's qualitative assessments included an
evaluation of the impact of loss of SSC on each plant safety function during at-power
and shutdown conditions. The expert technical panel did not downgrade the risk
level of any SSCs as they were identified from the probabilistic risk assessment
results.
b.2

Performance Criteria
The team reviewed the licensee's performance criteria to determine if the licensee
had adequately established performance criteria under paragraph (a)(2) of the
Maintenance Rule consistent with the assumptions used to establish the safety
significance. Section 9.3.2 of NUMARC 93-01 recommends that risk significant SSC
performance criteria be set to assure that the availability and reliability assumptions
used in the risk determining analysis (i.e., probabilistic risk assessment) are
maintained. The team reviewed the licensee's process for determining the
performance criteria that was documented in the Fort Calhoun Maintenance Rule
Implementing Instruction MRI1-1.3, "Assignment of Performance Criteria," Revision 1
(May 6, 1998) and in MRI1-1.4, Performance Criteria Exceedence Value
Development," Revision 0 (May 4, 1998). The performance criteria were established
on the basis of the probabilistic risk assessment data, historical data, and industry
experience.
The team noted that the licensee established unavailability performance criteria on
the basis of the assumed mean values used in the probabilistic risk assessment. In
addition, the licensee established the reliability performance criteria on the basis of
the results from the Combustion Engineering Performance Criteria Calculator
(CEPCC), a computer program to determine the number of expected failures on the
basis of estimated demands. The CEPCC used the mean value and uncertainty
distribution for each basic event from the Fort Calhoun Station probabilistic risk
assessment with the assumed number of demands for a 3-year period to determine
the allowable number of failures. The CEPCC was used to determine the most
conservative allowable numbers of failures for each failure mode being monitored.
The team observed that if each failure mode had the same number of allowable
failures, these failures were called functional failures and used for the performance
criteria. Conversely, if different failure modes had a different number of allowable
failures, the allowable failures for the most restrictive mode were called functional
failures and the allowable failures for the less restrictive mode were called demand
failures, and both the functional failures and the demand failures were used for
establishing the performance criteria.
The licensee compared the number of allowable failures obtained from the CEPCC
against the number of allowable failures using the Electric Power Research Institute
(EPRI) methodology outlined in Technical Bulletins 96-11-01, "Monitoring Reliability
for the Maintenance Rule," (November 1996) and 97-3-01, "Monitoring Reliability for
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the Maintenance Rule - Failures to Run," (March 1997). This comparison
demonstrated that the CEPCC method resulted in an equal to or fewer number of
allowable failures than the EPRI method. On the basis of a review of the CEPCC
method and results, the team viewed the CEPCC method to be acceptable. The
team determined that the reliability and unavailability performance criteria were
conservatively established.
The licensee performed several sensitivity analyses using the established
Maintenance Rule reliability and unavailability performance criteria. One of the
sensitivity analyses pertained to the SSC unavailability performance criteria. Each
applicable SSC was set to its Maintenance Rule unavailability value and the
probabilistic risk assessment model was requantified. The core damage frequency
for this sensitivity analysis increased from 7.OE-6 to 7.86E-6 per year, approximately
a 12 percent increase in the core damage frequency. This core damage frequency
increase was an acceptable increase with t non-risk-significant" indicated according to
the EPRI probabilistic safety analysis application's guide.
b.3

Expert Technical Panel Observations
The team reviewed the licensee's process and procedures for establishing an expert
panel. The licensee's process for establishing an expert panel was documented in
the Fort Calhoun Station Maintenance Rule Program Basis Document (May 11,
1998) and in the Maintenance Rule Implementing Instruction MRII-9, "Administration
of Expert Technical Panel." The licensee established an expert technical panel in
accordance with NUMARC 93-01 guidance. The Fort Calhoun Station expert
technical panel consisted of personnel from reliability engineering, systems analysis
(probabilistic risk assessment), systems engineering, training, operations, and
maintenance.
The expert technical panel's responsibilities included final approval authority for
systems scoped under the Maintenance Rule, changes in the Maintenance Rule
functions, which could affect scoping or risk significance, changes in risk significant
systems including risk ranking, change in performance criteria, disposition of SSCs
under Categories (a)(1) and (a)(2), and any significant changes to the Maintenance
Rule program basis document.
The team interviewed the expert technical panel members during the inspection
week. The team noted that the expert technical panel had received some training on
probabilistic risk assessment. Expert technical panel members demonstrated
adequate understanding and knowledge of their responsibilities with respect to the
implementation of the Maintenance Rule program.

c.

Conclusions
The licensee's overall approach to performing risk significance determination of
SSCs for the Maintenance Rule program was appropriate. The use of a 'living'
probabilistic risk assessments that included updated plant configuration and plant
data every 18-months or within 3 months after each planned refueling outage was
viewed as a programmatic strength. The performance criteria's linkage to the
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acceptable. The reliability and unavailability performance criteria were conservatively
established. Expert technical panel members had an adequate understanding and
knowledge of their responsibilities relative to implementing the Maintenance Rule
program.
M1.3 Periodic Evaluation
a.

Inspection Scope (62706)
The team reviewed the initial and revised Fort Calhoun's (a)(3) periodic evaluation
and related implementing procedures. This first (a)(3) periodic evaluation was
identified as "1996 Maintenance Rule (MR) Post-Refueling Outage Report," dated
April 26, 1997. The Category (a)(3) periodic evaluation was revised on April 14,
1998, as a result of issues identified in the MR self-assessment and audit conducted
November 3-7, 1997. The revised Category (a)(3) periodic evaluation was identified
as, "1996 MR Post-Refueling Outage Report (Revision 1)." These initial and revised
evaluations were performed by the licensee to meet the requirements of 10 CFR
50.65 (a)(3). The team also reviewed the plans and procedures the licensee
established to ensure future Category (a)(3) periodic evaluation would be
appropriately completed.

b.

Observations and Findings
The team's review of the initial and revised periodic Category (a)(3) assessments
concluded that several corrective action-related goals needed to be accomplished to
improve the overall Maintenance Rule program. These recommendations were
categorized in the following areas: review of goals for SSCs monitored under
paragraph (a)(1) of the Maintenance Rule; goals not met and corrective action
taken/corrective actions that were not effective; summary of equipment transferred
from Category (a)(2) to (a)(1) and vice versa; review of performance of SSCs in
Category (a)(2); and optimizing availability and reliability. In addition, the main copy
of the initial and revised Category (a)(3) periodic evaluation contained 27 tabs, which
addressed each Maintenance Rule system in further detail. The team noted that
each corrective action-related goal from the initial and revised Category (a)(3)
periodic evaluations were captured and being tracked by the licensee.
The team noted that the licensee's program for establishing the method to perform
the Category (a)(3) periodic evaluation was addressed in Maintenance Rule
Implementing Instruction MRII-7.1, 'Periodic Assessment," Revision 1, which stated
that the periodic evaluation would be performed on a refueling cycle basis, as
required. The team observed that this guidance addressed the need to evaluate
maintenance effectiveness, consider industry operating experience, and balance
reliability and availability. The team found that the guidance was sufficient to
adequately perform the Category (a)(3) periodic evaluation.
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At the time of the inspection, the licensee had initiated action necessary to start the
next upcoming Category (a)(3) periodic evaluation that was being planned for
accomplishment after the recently completed refueling outage. The team noted that
this evaluation was scheduled and plans were in place to perform the upcoming
Category (a)(3) periodic evaluation.
c.

Conclusions
On the basis of the review of the program documents and the initial and revised
Category (a)(3) periodic evaluation, the revised Category (a)(3) periodic evaluation
reflected an adequate approach and met the requirements of 10 CFR 50.65(a)(3).
Sufficient procedural guidance had been established for performing future
Category (a)(3) periodic evaluations of the Maintenance Rule program.

M1.4 Balancing Reliability and Unavailability
a.

Inspection Scope (62706)
Paragraph (a)(3) of 10 CFR 50.65 requires that adjustments be made, where
necessary, to assure that the objective of preventing failures through the
performance of preventive maintenance is appropriately balanced against the
objective of minimizing unavailability due to monitoring or preventive maintenance.
The team reviewed the plans and procedures, the licensee had established to

ensure this evaluation was completed. The team also discussed these plans with
the licensee's Maintenance Rule program engineers responsible for this evaluation.
b.

Observations and Findings
The team reviewed the licensee's process for balancing reliability and unavailability.
The requirements for balancing were contained in the Fort Calhoun Station
Maintenance Rule program basis document (May 11, 1998) and in Maintenance
Rule Implementing Instruction MRII 7.1, *Periodic Assessment,' Revision 0 (April 4,
1998).
The team observed that balancing of reliability and availability consisted of
establishing goals and/or performance criteria on the basis of the risk ranking results
for SSCs and appropriate functions, and then monitoring the performance of the
SSCs and functions. The team noted that an implicit assumption had been made by
the licensee that if appropriate performance criteria and goals were set and if the
goals and performance criteria were met, then an appropriate balance between
reliability and unavailability would be achieved. The Fort Calhoun Station
Maintenance Rule Implementing Instructions MR11-2.1, "Monitoring and Reporting of
SSC Availability," Revision 0 (April 4, 1998) and MR11-2.2, mMonitoring and Reporting
of SSC Reliability," Revision 0 (April 4, 1998) provided the guidance for monitoring
and reporting SSC reliability and unavailability. The team determined that
Instructions MR11-2.1 and MRII-2.2 provided sufficient guidance to assist in the
balancing of reliability and availability.
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questioned the selection of its performance criteria. As documented in Maintenance
Rule System Information Document, "Reactor Protection," Volume 18, the reactor
protection system was considered to be high-risk significant. However, the team
noted that the individual trip initiators (e.g., reactor power, startup rate, pressurizer
level, etc.) were considered non-risk significant.
The team observed that the performance criteria for the reactor protection system did
not include a measure for availability. The team found this constituted a defacto
run-to-failure classification of the reactor protection system. The NRC has
determined such classification to be unacceptable.
The team found that monitoring availability of the reactor protection system on the
system level would not provide any useful information. The next level at which
availability could be monitored was the channel level. Once again, the team found
that monitoring at the channel level would not provide useful information. The next
level would be the trip units. While monitoring of the individual trip units could
provide useful information for determining the effectiveness of maintenance, the
team noted that availability was not monitored at this level because the expert
technical panel considered the trip units to be non-risk significant.
The team determined that the expert technical panel justified the decision to consider
the trip units to be non-risk significant on the basis of the probabilistic risk
assessment. The team found this rationale to be flawed because the licensee's
plant-specific probabilistic risk assessment did not consider the trip units individually,
but considered the entire reactor protection system as a "black box." Since no
statistical information was available from the probabilistic risk assessment, it was
incumbent on the expert technical panel to make the risk determination.
The team found that the decision by the expert technical panel was not supported by
the information available. Each trip unit provided a protection signal to protect
against analyzed events. While it was correct for the expert technical panel to take
credit for the design of the reactor protection system from an operational perspective,
the team found that the expert technical panel did not consider the perspective from
the Maintenance Rule with regard to the capability of monitoring the effectiveness of
maintenance on the reactor protection system. The team acknowledged the fact that
an individual trip unit may be bypassed and the system remains capable of
performing its intended function.
On this basis, the team considered the trip units of the reactor protection system to
be high-risk significant. Also, the team considered the appropriate level to monitor
the effectiveness of maintenance on the reactor protection system to be at the trip
unit level. Therefore, in order to comply with 10 CFR 50.65(a)(3), in the objective of
preventing failures through preventive maintenance, including surveillance testing, an
appropriate balance must be obtained between minimizing unavailability and
enhancing the reliability. This objective would demonstrate that the performance of
the reactor protection system was effectively controlled through the performance of
appropriate maintenance.
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additional information (see Attachment 2) which claimed that the NRC accepted
monitoring at the same level as the Fort Calhoun Station at Palisades (NRC
Report 50-255/97003) and Millstone, Unit 2 (NRC Report 50-336/98-02; -423/98-02).
The team reviewed the information in the regional office and discussed the
supplemental information with personnel from the Office of Nuclear Reactor
Regulation.
The team also reviewed the Maintenance Rule baseline reports for the two specified
plants. The team noted that at Palisades, the reactor protection system was being
monitored in accordance with 10 CFR 50.65 (a)(1) for not meeting its performance
criteria. The team noted that specific performance criteria were not being met were
not specified in the Palisades report.
In the Millstone report, the team noted that the signal processing system, which
provided inputs to the reactor protection system, was used to identify when
unavailability would be counted. Whenever an instrument channel (e.g., reactor
coolant flow Channel A) would be unavailable, the associated time would be
appropriately charged to the reactor protection system. The team found this
approach to be acceptable since unavailability at a trip signal circuit level was
counted and charged to the reactor protection system.
During the onsite inspection, the licensee's representative requested credit for the
use of operator actions for maintaining system availability during testing. In
response, the team reviewed Generic Letter 91-18, Information to Licensees
Regarding Two NRC Inspection Manual Sections on Resolution of Degraded and
Nonconforming Conditions and on Operability. Section 6.7 of NRC Inspection
Manual Part 9900, "Use of Manual Action in Place of Automatic Action," documented
that under certain circumstances, operator action may be permitted when the
automatic function was unavailable. It should be noted that this document was
issued prior to the implementation of the Maintenance Rule and that the guidance on
the application of 10 CFR 50.65 was provided during several meetings with industry
representatives. The team understood the purpose of Generic Letter 91-18 was to
discourage the unjustified reliance on manual actions in lieu of automatic safety
functions while equipment was either being tested or maintained. Accordingly, the
team did not agree with the licensee's verbal argument for generally taking credit for
the presence of operators.
The team found three high-risk functional groups (RASXX, SIASXX, and STLSXX)
within the engineered safety features system did not have availability performance
criteria, only reliability performance criteria. NUMARC 93-01, "Industry Guideline for
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants," Revision 2,
Section 9.3.2, and Instruction MRII-1.3, "Assignment of Performance Criteria,"
Revision 1, Section 5.2.3.A, both require high risk significant systems or functional
groups to be monitored with availability and reliability performance criteria. The
reactor protection system and the emergency safety features system, were identified
as examples of a violation of 10 CFR 50.65(a)(3) wherein the licensee failed to
monitor availability and therefore was not able to balance reliability and availability
(50-285/9808-02).
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c.

Conclusions
The licensee's approach to balancing reliability and unavailability was adequate.
However, unavailability for the reactor protection system and engineered safety
features actuation system was not being tracked and unavailability performance
criteria were not established. Since unavailability performance criteria are needed
for these SSCs, the proper balancing of reliability and availability for the reactor
protection system and the engineered safety features system was not performed,
which constitutes a violation of 10 CFR 50.65(a)(3).

M1.5 Plant Safetv Assessments Before Taking Equipment Out of Service
a.

Inspection Scope (62706)
The team reviewed the licensee's procedures for assessing the change in overall risk
associated with the removal of equipment from service due to failure or to support
maintenance activities. The team discussed the process with applicable licensee
personnel including plant operators, probabilistic risk assessment engineers, and
work schedulers. A sample of plant configuration changes that resulted from
schedule changes and equipment failures was identified and then reviewed to
evaluate the licensee assessments of the changes in risk that resulted.

2

~-b.

Observations and Findings
The licensee's process for evaluating plant risk before taking SSCs out-of-service
was documented in the Fort Calhoun Station Maintenance Rule program basis
document, Revision 0 (May 11, 1998), Standing Order SO-M-101, "Maintenance
Work Control," October 21, 1997, and Standing Order SO-0-21, uShutdown
Operations Protection Plan," March 26, 1998.
The work authorization matrix, a two-dimensional matrix, had been used by the
licensee for evaluating plant safety before taking equipment out of service for
monitoring or preventive maintenance while on-line. The team determined that the
work authorization matrix was a spreadsheet that quantified the change in core
damage frequency due to the anticipated equipment out of service time. The team
noted that the work authorization matrix allowed work week schedulers and
operators to select the equipment to be out of service and enter the anticipated time
out of service. The team observed that the work authorization matrix evaluations
had been based on the most current probabilistic risk assessment model.
The licensee's staff demonstrated that when scheduling equipment out-of-service,
work-week schedulers used the work authorization matrix in conjunction with the
13-week rolling schedule for evaluating the plant safety. The team noted that reactor
operators used the work authorization matrix for actual plant configuration and
emergent equipment out-of-service evaluations. The work week schedulers and
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work authorization matrix. The team determined that for equipment out of service
evaluations not applicable to the capabilities of the work authorization matrix, workweek schedulers and reactor operators contacted the probabilistic risk assessment
group to evaluate the risk associated with the plant configuration of concern.
The team also reviewed the licensee's process for evaluating plant risk during
shutdown. The Standing Order S0-0-21, "Shutdown Operations Protection Plan
(SOPP)," was the procedure used to evaluate the risk associated with shutdown
operations. The shutdown operations protection plan was based on the "Defense in
Depth" philosophy of outage management and had been intended to implement
commitments to the guidance of NRC Generic Letter 88-17 and industry's guidance
documents. The team reviewed the shutdown operations protection plan and
interviewed a shutdown safety advisor. The team found the shutdown operations
protection plan acceptable for evaluating plant safety before taking equipment
out-of-service during shutdown. The shutdown safety advisor demonstrated
adequate knowledge of his responsibilities and the shutdown operations protection
plan. The licensee representative stated that the Outage Risk Assessment and
Management (ORAM) tool was being configured for shutdown use at the Fort
Calhoun Station. The Fort Calhoun Station Outage Risk Assessment and
Management model had undergone verification and validation during the most recent
shutdown.
The team reviewed the control room logs to identify different plant configurations.
The different plant configurations were discussed with the licensee's staff and no
configurations were identified that had not been appropriately evaluated with the
work authorization matrix or by the probabilistic risk assessment group.
c.

Conclusions
The licensees' processes for assessing plant risk resulting from equipment out of
service for on-line maintenance and shutdown risk management were acceptable.
Although the work authorization matrix was limited to evaluations of two systems
being out of service, the work authorization matrix exceeded minimum requirements
because of its time-dependent capability to quantitatively estimate changes in core
damage frequency associated with different equipment being out-of-service. The
work authorization matrix adequately provided quantitative results based on the most
current probabilistic risk assessment model, which indicated the change in core
damage frequency for anticipated and actual plant configurations.
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Inspection Scone (62706)

a.

The team reviewed program documents and records in order to evaluate the process
that was in place to establish performance criteria, set goals, and monitor under
Category (a)(1) to meet goals, or to verify that preventive maintenance was effective
under Category (a)(2) of the Maintenance Rule. The team also discussed the
program with the Maintenance Rule coordinator, expert technical panel members,
system engineers, plant operators, and schedulers.
The team also conducted a general review of the licensee's Maintenance Rule
program for the treatment of various SSCs and functional groups. The team
reviewed in detail the systems (functional groups) described below to verify: that
goals or performance criteria were established with safety taken into consideration;
that industry-wide operating experience was considered; that appropriate monitoring
and'trending was performed; and that corrective action was taken when an SSC
function failed to meet its goal or performance criteria, or when an SSC function
experienced a Maintenance Rule preventible functional failure.
Chemical and Volume Control System
Emergency Core Cooling System
Main Feedwater System
Instrument Air System
Circulating Water System
Control Rod Drive System
Auxiliary Feedwater System
Emergency Diesel Generator System
Electrical Distribution System
Engineered Safety Features Actuation System
Ventilation System
I
Auxiliary Cooling Water System
b.

Observations and Findings
The team reviewed the licensee's Maintenance Rule Program basis document titled
"Maintenance Rule," approved May 11, 1998, and noted it provided the following
instructions for placement of SSCs in Category (a)(1) and return of SSCs to
Category (a)(2):
*

Goals are established for the SSC functional groups/trains that are placed in
Category (a)(1) and their performance is monitored against these goals.

*

The Category (a)(1) classified SSC functional groups/trains are returned to
Category (a)(2) if all of the established goals have been achieved or the
corrective actions have proven to be effective in improving the SSC functional
group/train performance.
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Revision 4, was developed as part of the FCS Maintenance Rule Program to provide
guidance for placing an SSC functional group/train into Category (a)(1), establishing
goals when the SSC functional groups/trains are placed in Category (a)(1), and
returning SSC functional groups/trains back to Category (a)(2) status. The team
reviewed Instruction MRII-6, and noted that Section 8 of the instruction provided the
following information:
*

When an SSC is placed into Category (a)(1), goals must be set for improving
the performance of the SSC. These goals must be based on the cause of the
failure or failures that caused performance criteria to be exceeded. There are
two kinds of goals, corrective action goals and monitoring goals.

*

Corrective action goals are specific actions that must be completed to
increase the performance of a Category (a)(1) SCC to acceptable level.
Corrective action goals should only be used when a design change
(modification request or engineering change notice) is required to restore
performance to acceptable levels.

Monitoring goals describe the manner and time period in which an SSC
should be monitored prior to placing the SSC back into Category (a)(2).
Monitoring goals should address the cause of the failures or unavailability that
caused the SSC to exceed its performance criteria. The monitoring period
should be long enough to verify the effectiveness of corrective actions.
*

*

Monitoring goals are not necessary if a documented technical assessment
assures the cause of the failure is known and corrected.

The team reviewed the licensee performance monitoring activities for the selected
systems identified above, from July 10, 1996, to the present inspection period. The
monitoring for Maintenance Rule performance for various system functions was
discussed with the cognizant system engineers.
Chemical and Volume Control System
The team reviewed Condition Report 199601320 and noted that it documented the
preliminary placement of Charging Pump "C" (CH-1C) and nonrisk-significant
charging pump functional group (CHPUMP) into Category (a)(1) on October 25,
1996. Section E of the condition report identified 'Goals to be Completed for
Placement into Category (a)(2)," which are listed below:
*

The Maintenance Rule Project will review performance criteria with the
current chemical and volume control system engineer.

*

If performance criteria revision is necessary, they will be changed by the
Maintenance Rule project after review by the expert technical panel.
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If performance criteria are adequate, goals will be set for functional group
CHPUMP by the system engineer with cooperation of the expert technical
panel and the Maintenance Rule program.

*

A revision to this document will be made when goals are agreed upon.

The team noted that on December 10, 1996, a statement was entered under the
"work accomplished" section of Condition Report 199601320, which stated, "This
equipment has been returned to Maintenance Rule Category (a)(2) by direction of
the expert technical panel." On January 16, 1997, another statement was entered
under the TComplete Comments" section of the condition report, that stated, "CVCS
system engineer and maintenance rule personnel have re-evaluated the performance
criteria for CH-1AJBIC and have determined that the criteria do not need to be as
restrictive as they were, since the pumps are not considered risk significant by the
PRA." Revisions to the performance criteria have been made in the maintenance
rule scoping document for the chemical and volume control system."
The team observed that the licensee's goal setting and closure activities
implemented for Condition Report 199601320 as of June 12, 1998, were an example
of a failure to implement proper goal setting and closure activities in accordance with
10 CFR 50.65 (a)(1) and the licensee's instructions provided in Maintenance Rule
program basis document titled, 'Maintenance Rule," and Instruction MRII-6.
Monitoring goals were never established for Condition Report 199601320, nor was a
documented technical assessment performed to assure the cause of the failures was
known and corrected.
The failure to establish monitoring goals or document a technical assessment for the
chemical and volume control system functional group CHPUMP as of June 12, 1998,
was a violation of 10 CFR 50.65 (a)(1) (50-285/9808-03).
Emergency Core Cooling System
Condition Report 199701323 documented the placement of Valve HCV-2987 in
Functional Group HPBINJ into Category (a)(1) on October 1, 1997. Functional
Group HPBINJ is a high risk, standby functional group. Section E of the condition
report identified "Goals to be Completed for Placement into Category (a)(2)," but only
identified corrective actions required to be completed prior to monitoring Valve HCV2987 under 10CF50.65(a)(2), with no monitoring goals established.
The team noted that on November 3, 1997, a statement was entered under the
"work accomplished" section of Condition Report 199701323, which stated, "The
Expert Technical Panel has met and placed the valve into Maintenance Rule
Category (a)(1). They have also set the criteria for returning the valve to Category
(a)(2). These criteria are listed in this condition report as action items." The team
reviewed the five action items identified in the condition report, and noted that as of
June 12, 1998, there were no monitoring goals established in Condition Report
199701323 for Valve HCV-2987.
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The team found that the licensee's failure to establish monitoring goals for
Valve HCV-2987 in Condition Report 199701323 as of June 12, 1998, was an
example of a failure to implement proper goal setting activities in accordance with
the licensee's instructions provided in Maintenance Rule program basis document
titled, "Maintenance Rule" and Instruction MRII-6. The failure to establish monitoring
goals for Valve HCV-2987 as of June 12, 1998, was an example of a violation of
10 CFR 50.65 (a)(1) (50-285/9808-03).
Circulating Water System
The team reviewed the maintenance history (maintenance work orders, condition
reports, and failure identification reports) of the circulating water system and found
that functional failures were properly characterized. Performance criteria had been
established for this system. The system was placed in Category a(2) prior to July
10, 1996, based on the licensee's 3-year historical review. However, the team noted
from the licensee's historical review that on March 29, 1996, the plant was shut down
due to a condenser tube leak (Condenser FW-IA) that resulted in exceeding the
limits for sodium and conductivity in the steam generators. On June 26, 1996, the
licensee's Maintenance Rule staff placed the condenser in Category a(1).
The licensee established performance corrective actions rather than performance
monitoring goals for the system. The team noted that upon completion of the
corrective actions for the circulating water system, the system was returned to
Category a(2) on December 17, 1996, without well defined goals or a monitoring
period having been established, or technical assessment documented prior to the
system's transfer.
The team noted that the circulating water system was placed back into Category a(1)
due to condenser motor-operated valve, MOV-B-D4, failures. Specifically, on
August 28, 1997, MOV-B-D4 failed to open on demand; on August 31, 1997, MOVB-D4 showed dual indication (abnormal characteristics); on September 1997, MOVB-D4 failed to open on demand; and on September 8, 1997, while performing post
maintenance testing, MOV-B-D4 failed again. The unit was at 98 percent power,
and a power reduction was commenced on September 8, 1997, to facilitate valve
repairs. The licensee's staff determined that the direct cause of the failures was
binding due to sand intrusion. Again, the team noted that the licensee established
corrective actions, but not goals. The failure to establish monitoring goals for Valve
MOV-B-D4 as of June 12, 1998, was an example of a violation of
10 CFR 50.65 (a)(1) (50-285/9808-03).
Electrical Distribution
The electrical distribution system consisted of electrical equipment in the 345 kVac,
161 kVac, 22 kVac, 4160 Vac, 480 Vac, 125 Vdc and 120 vital ac systems, as well
as some components in the 120 Vac lighting system. Prior to early 1997, the
performance criterion for the 1251NV (inverters) functional group was less than 8
demand failures during the monitoring period. A functional failure was also
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relationship between inverter failures and bypass transformer failures. When the
probabilistic risk assessment model was changed in early 1997, the performance
criterion was changed to address both inverters and bypass transformers. The new
performance criteria were the following:
*
*
*
*
*

Availability - 99 percent during the monitoring period
Reliability (Train) - No repeat maintenance preventable demand failures
Reliability (Functional Group)
No functional failures
< 8 demand failures during the monitoring period

The team determined the performance criteria to be reasonable and commensurate
with safety. The team observed that a functional failure was defined as a failure of a
bypass transformer to produce power or the failure of a bypass switch to transfer
power to the bypass transformer. A demand failure was any inverter failure causing
the inverter to switch to the bypass transformer.
Following the change in performance criteria, prior failure reports were adjusted to
conform to the new guidance, which resulted in five demand failures and two
functional failures (bypass transformer failures). The team noted that the bypass
transformer failures caused the 1251NV functional group to exceed its performance
criteria. As such, this high risk significant functional group of the electrical
distribution system was being monitored in Category (a)(1). In November 1997, a
nonsafety-related bypass transformer for Inverter No. 1 also failed. For two of the
three failures, the licensee could not determine the cause and the bypass
transformers were replaced with different transformers. The remaining failure was
caused by a lead in the transformer rubbing against metal. The lead was
subsequently repaired.
Since the failures resulted in the functional group being placed in Category (a)(1),
the team reviewed the goals established for monitoring the functional group for
placement into Category (a)(2). The goals were to 1) generate an engineering
assistance request to determine if more reliable bypass transformers could be
procured and 2) monitor the 1251NV function group until the end of the 1998
refueling outage. If no additional failures occurred, the functional group could be
returned to Category (a)(2). Since the licensee failed to identify the cause of two of
the failures, the team questioned the adequacy of the goals to ensure proper
corrective action had been taken to prevent recurrence. The licensee's staff agreed
that the goals were inadequate. The failure to establish adequate monitoring goals
for the 1251NV functional group as of June 12, 1998, was an example of a violation
of 10 CFR 50.65 (a)(1) (50-28519808-3).

Engineered Safety Features System
The engineered safety features system provided the actuation signals for various
safety systems such as auxiliary feedwater, containment isolation, containment
spray, loss of offsite power, and safety injection. This system had 17 functions in the
scope of the rule that were all standby and low risk with the exception of three high
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actuation signal (SIASXX), and safety injection refueling water tank actuation
(STLSXX). The system was in Category (a)(1) since June 26, 1997, because of
General Electric lockout relay (Model HEA) failures. The team found that an
availability performance criterion was not established for the high-risk functions (see
Section MI.4).
The licensee's staff found 33 failures in the entire history of this system that were
classified as corrective maintenance, demand failures, or functional failures. General
Electric HEA relays had a high frequency of coil burnout. This high failure rate, nine
failures from 1990 until 1995 was not recognized at first because the failures were
distributed in different functions such as STLSXX, RASXX, containment high
radiation signal (CRHSXX), containment isolation signal (CIASXX), and sequencer
action (SEQUEN). Corrective actions were to replace the relays with new relays of
the same model number. Goals were to perform a sensitivity analysis to study the
impact on core damage frequency, if the current failure rate was an input into the
probabilistic risk assessment model analysis. Based on the results of the sensitivity
study, the performance criteria would be revised and an action plan generated to
reduce the failure rate and monitor it's corresponding performance.
NUMARC 93-01, "Industry Guideline for Monitoring the Effectiveness of Maintenance
at Nuclear Power Plants," Revision 2, Section 9.3.2 and Procedure PED-SEI-34,
"Maintenance Rule Program," Revision 2, Section 7.2.3, both require that
performance criteria provide a basis for determining satisfactory performance of a
system. The licensee developed a component type reliability performance criterion
for the General Electric HEA relays. The functional group was placed in Category
(a)(1) due to six component failures (greater than four), within the past 3 years. This
was done by the licensee because the previous performance criterion was not
effective and did not cause the system to be placed in Category (a)(1) although a
high failure rate of HEA relays was experienced. The licensee determined the old
performance criterion was inadequate and developed new criteria.
The licensee's staff replaced the General Electric HEA relays with new relays of the
same model number, but of a slightly different design. The licensee determined that
the relay failures were due to binding and that the new relays would not be subjected
to this failure mechanism. The team noted that prior to completing the relay
replacements, there had been at least one failure on January 9, 1998 (Maintenance
Work Order 980073), due to binding and possibly (failure analysis was still in
progress) a second failure on May 9, 1998 (Maintenance Work Order 981731). The
team found this to be indicative of inadequate corrective actions regarding the relay
failure mechanisms.
The team noted additional problems resulted involving the relay contacts as
documented on March 26, 1996 (Maintenance Work Order 960969), September 19,
1996 (Maintenance Work Order 962947), November 11, 1996 (Maintenance Work
Order 964039), and May 22, 1997 (Maintenance Work Order 971879) by the
licensee's staff. The team noted that the relay contact problems appeared to be an
independent failure mechanism from the coil bum up failure mechanism.
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for Assignment to Category (a)(1)" (al/cc279806) failed to address the second failure
mechanism and the associated corrective actions and monitoring goals.
NUMARC 93-01, 'Industry Guideline for Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants," Revision 2, Section 9.4.4 and Instruction
MRII-6, Section 7.3.5, both state the need for corrective actions to be identified to
preclude recurrence for functional groups placed in Category (a)(1). The failure to
establish adequate corrective actions and monitoring goals for the General Electric
HEA relays was an example of a violation of 10 CFR 50.65 (a)(1) (50-285/9808-03).
Ventilation System
The ventilation system supplies heating, ventilation, and air conditioning for various
safety related and important to safety functions. The team observed that the
ventilation system had 23 functions in the scope of the rule that were all non-risk
except for control room air conditioning (CTRLAC), which was high-risk, and
containment cooling and filter fans (CHRFAN), which was low-risk significant.
The team found that an operator error led to an event reported in Licensee Event
Report 93-20. On December 30, 1993, both trains of the toxic gas monitors became
inoperable due to operator error (failure to perform a preventive maintenance task to
change recording tape) that resulted in a safety system actuation (control room
ventilation being placed in the recirculation mode). The team noted that this failure
was sufficient to exceed the performance criterion of no maintenance preventable
functional failures, which would require an evaluation as a candidate for Category
(a)(1); however, the failure was not identified as a maintenance preventable
functional failure in the Maintenance Rule system information data base.
The team inquired as to similar missed occurrences of operator error-related failures.
Further review by the licensee identified an additional maintenance preventable
functional failure on July 26, 1996. Subsequently, the licensee issued Condition
Report 199801301 on this problem and placed the function TOXGAS in Category
(a)(1). The team noted that the licensee had planned to abandon the TOXGAS
functional group in place. The failure to identify maintenance preventable functional
failures was the result of a strong reliance on nuclear plant reliability data system
(NPRDS) and equipment performance and information exchange (EPIX) that did not
identify operator errors as failures. The team noted that the interpretation of the
Maintenance Rule and the guidance provided in NUMARC 93-01 consider operator
errors as functional failures.
In the July 31, 1998, supplemental information, Attachment 2, the licensee
representatives stated that differing NRC interpretations existed with respect to
considering functional failures as a result of operator actions taken in support of
maintenance activities as maintenance preventable. Attachment 2 referenced three
NRC inspection reports to support the licensee's position.
The team reviewed NRC Inspection Reports 50-298/96-12 (Cooper Nuclear Station)
and 50-414/97-01 (Catawba Nuclear Station). The team noted that both of these
inspections were performed prior to the issuance of Regulatory Guide 1.160,
"Monitoring the Effectiveness of Maintenance at Nuclear Power Plants," Revision 2,
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actions taken in support of maintenance activities as maintenance preventable. In
both inspections, the NRC inspectors identified that the operator-induced failures
should be considered as maintenance preventable, but did not cite the failures as
violations because the guidance was not clear at the time of the inspection.
The team noted in one referenced inspection report, 50-361/97-11 (Robinson, Unit
2), that the error referred to in Attachment 2, did not appear to have occurred during
a maintenance activity. The personnel at the Robinson plant did consider the
operator actions to have caused a functional failure of the emergency diesel
generator; however, since the inspection report did not identify that the error
occurred during the support of a maintenance activity, the failure should not be
counted against the criteria established for the Maintenance Rule.
The team also noted in Attachment 2 that the licensee stated that the issue
concerning not identifying operator errors in the support of maintenance activities
was identified in a self-assessment performed in November 1997. The team
acknowledged that the self-assessment identified the need to capture
operator-induced failures during maintenance activities, and resulted in appropriate
reporting procedures being modified. The licensee's representatives stated the intent
to review the Maintenance Rule data base for additional similar occurrences and
evaluate those against the associated functional group's performance criteria. The
failure to identify operator errors as maintenance preventable functional failures was
a violation of the requirements of 10 CFR 50.65 (a)(2) (50-285/9808-04). This
licensee-identified and corrected violation is being treated as a noncited violation,
consistent with Section VII.B.1 of the NRC Enforcement Policy.
Structures

The team reviewed OPPD's FCS structural monitoring program. This program was
contained in Maintenance Rule-System Information Document, Volume 23,
"Structurest dated May 2, 1998, and additional guidance contained in related
structural monitoring procedures. The structural monitoring program included the
following structures: Containment Building, Intake Structure, Auxiliary Building,
Turbine Building, and Switchyard Structures.
The licensee's structural monitoring program had measures in place to periodically
perform visual inspections of the above noted structures on an identified frequency,
using specific qualified licensee structural personnel. The initial structural baseline
inspection was started May 1996 and completed May 1998. During this structural
baseline inspection, noted degraded conditions were identified and recorded,
corrective action instituted to rectify the degraded conditions, and data recorded, to
be used to monitor for future degradation. It was noted that measures were in place
to appropriately monitor structures within the Maintenance Rule.
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the classification of certain structures being low-risk significant. It was recognized by
the team that the change in classification (i.e., moved to high-safety significance),
currently under consideration by the expert panel would not have any effect on the
monitoring aspects of the structural monitoring program. A second observation
involved the clarity of the criteria used by the licensee when identifying significant
structural deteriorations, a threshold which could move a structure from Category
(a)(2) to Category (a)(1). The team also noted that significant structural
degradations had not been identified during team walkdowns and the licensee had
indirectly addressed this area by using qualified licensee structural personnel in
making this determination of significant structural degradation.
The team performed a walkdown of the intake structure and determined that this
structure was being appropriately maintained. The team did not identify any
additional deficiencies which had not already been identified by the licensee during
the structural baseline inspection.
c.

Conclusions
The selected systems' performances were such that the SSCs were being
monitored in accordance with 10 CFR 50.65 (a)(1) or (a)(2), as appropriate. In
general, the licensee properly established reasonable performance criteria
commensurate with safety. However, five examples (125 Vdc, circulating water,
chemical and volume control, emergency core cooling, and the engineered safety
features) of inadequate goal setting, or performance monitoring for the selected
systems were identified as a violation of 10 CFR 50.65 a(1).
Overall, the licensee's Maintenance Rule staff were properly placing the systems in
the appropriate Maintenance Rule category and were appropriately determining
functional failures. Additionally, the licensee had not included operator errors as
maintenance preventable functional failures when evaluating the TOXGAS functional
group, and this was a noncited violation of 10 CFR 50.65 (a)(2).
The licensee had developed satisfactory controls for condition monitoring of
structures, documentation of findings, and identification of corrective actions.

M2

Maintenance and Material Condition of Facilities and Equipment

a.

Inspection Scope (62706)
In the course of verifying the implementation of the Maintenance Rule, the team
performed in-plant walkdowns to examine the material condition of selected systems
(chemical and volume control, emergency core cooling, main feedwater, circulating
water, instrument air, engineered safety features, ventilation, auxiliary cooling,
emergency diesel generator, and electrical distribution).
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Observations and Findings
The visible material condition of the systems reviewed was good in that the
equipment was, in general, free of water, air, and oil leaks; corrosion or rust; and
external damage. In addition, supports, insulation, and coatings appeared
acceptable. There were some minor oil leaks (Fire Pump Motor FP-1A, raw water
pumps, and instrument air compressors) and a valve packing leak (Condenser B,
FW-1 B).
Housekeeping practices were generally considered adequate. The team noted two
instances of concern. Inside the control room cabinets, the team found a significant
amount of dust and debris (used tie wraps). The team also found an unsecured
ladder between the control room air filtration units.

c.

Conclusions
In general, the visible material condition of the plant equipment was good.
Housekeeping in the plant areas toured was adequate.

M7

Quality Assurance In Maintenance Activities

'47.1

Licensee Self Assessment

a.

InsDection Scope (62706)
The team reviewed the quality assurance audits and self-assessments that had been
performed on the licensee's Maintenance Rule program from its inception to the time
of the inspection.

b.

Observations and Findings
The licensee's quality assurance organization conducted four quality assurance
audits and several outside organizations conducted three self-assessments of
the Fort Calhoun Station Maintenance Rule program. The quality assurance audits
were very shallow and gave the licensee management an incomplete and a more
favorable picture of the program than appropriate. The quality assurance audits did
identify some findings and recommendations; however, these items were minor in
nature.
The self assessments were more comprehensive than the audits and identified more
significant findings. Of noteworthy recognition was the November 3-7, 1997,
self-assessment which was identified as "MR Self-Assessment and Audit Report Maintenance Activity - Implementation of the MR 10 CFR 50.65," issued December
5, 1997. This assessment identified numerous programmatic deficiencies, which
provided the site Maintenance Rule organization with well supported findings,
conclusions, and recommendations. Eleven condition reports and four
recommendations were initiated as a result of the assessments.
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actions taken were appropriate (i.e., scoping, performance criteria, etc.). Each of the
noted corrective actions from the self-assessments was being captured and tracked
by the licensee. Appropriate corrective actions were being accomplished and
tracking items were being issued.
C.

Conclusions

Compared with previous assessments, the November 1997 self-assessment was
critical, thorough, comprehensive, and identified numerous sound findings and
recommendations. The November 1997 self-assessment was essential to the
success of the Maintenance Rule program and provided meaningful feedback to
management.
M8

Miscellaneous Maintenance Issues

M8.1

(Closed) Violation 50-285/9612-01: failure to provide continuous visual indication in
the control room from at least two source range neutron monitors. The team verified
the corrective actions described in the licensee's response letter, dated January 9,
1997, to be responsible and complete. No similar problems were identified.
Ill. Engineering

E4

Engineering Staff Knowledge and Performance

E4.1

Engineer Knowledge of Maintenance Rule

a.

InsDection Scope (62706)
The team interviewed cognizant engineering personnel to assess their understanding
of the Maintenance Rule and associated responsibilities. The team reviewed
procedures and documents to determine engineering responsibilities. The team also
reviewed the training that had been administered to system engineering personnel.

b.

Observations and Findings
The team determined that the system engineers had the following responsibilities:
Reviewing and approving the data used to establish the criteria for the SSCs
within the scope of the Maintenance Rule.
Performing cause analysis, as required by the condition reporting and
corrective action process.
Participating in the development and approval of goal setting activities.
.

Developing proposed corrective actions taken to improve SSC performance
under their area of cognizance.
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Maintenance Rule activities. System engineers had adequate knowledge of
Maintenance Rule activities and terms related to scoping, risk-significance,
performance criteria, monitoring periods, or goal setting. Generally, system
engineering personnel were trained sufficiently to implement their assigned
Maintenance Rule responsibilities.
The two Maintenance Rule coordinators were assigned the majority of the
responsibility for implementation of the Maintenance Rule program. The team
determined that the coordinators were fully capable of carrying out their assigned
Maintenance Rule program responsibilities.
All system engineers interviewed, demonstrated an in-depth and sound knowledge of
their respective systems. The team noted that a strong reliance existed on reliability
engineering personnel for initial functional failure determinations. The system
engineers' knowledge and understanding of the Maintenance Rule were appropriate
-for the tasks required of them.
c.

Conclusions
All groups of engineering personnel with Maintenance Rule program responsibilities
were sufficiently trained and experienced to carry out those responsibilities.
The system engineers' knowledge of the Maintenance Rule program was appropriate
for the tasks required of them, and they demonstrated an in-depth and sound
knowledge of their respective systems.
V. Mananement Meetings

Xi

Exit Meeting Summary

The team discussed the progress of the inspection on a daily basis and presented the
inspection results to members of licensee management at the conclusion of the inspection
on June 12, 1998. In addition, following inoffice review, supplemental telephonic exits were
held on July 28, and October 1, 1998, to discuss the enforcement findings from the
inspection. The licensee's management acknowledged the findings presented.
The team asked the licensee staff and management whether any materials examined during
the inspection should be considered proprietary. No proprietary information was identified.

ATTACHMENT 1
SUPPLEMENTAL
PARTIAL LIST OF PERSONS CONTACTED
Licensee
G. Cavenaugh, Licensing
J. Chase, Plant Manager
K. Dowdy, Maintenance Rule Coordinator, Nuclear Programs
C. Fritts, System Engineering
S. Gambhir, Division Manager, Engineering and Operations Support
W. Gates, Vice President
F. Gregor, Maintenance Rule Specialist
B. Hansher, Supervisor, Station Licensing
L. Hopkins, Reliability Engineering
R. Jaworski, Manager, Design Engineering
J. Johnson, Special Services Engineer, Maintenance Rule
T. Matthews, Acting Manager, Nuclear Licensing
D. Spires, Manager, Quality
K. Sutton, CNS, PSA Engineering
S. Sweamgin, Supervisor, Reliability Engineering

D. Powers, Chief, Maintenance Branch
W. Walker, Senior Resident Inspector
INSPECTION PROCEDURES USED
IP 62706

Maintenance Rule .
ITEMS OPENED, CLOSED, AND DISCUSSED

Opened
50-285/9808-01

NCV

Failure to include the communication system, turbine
building, and switchyard structures within the scope of the
Maintenance Rule program as required by 10 CFR 50.65(b)

50-285/9808-02

NOV

Inadequate balance between reliability and unavailability for
the reactor protection system and the engineered safety
features actuation system

50-285/9808-03

NOV

Inadequate goals established for the 125 Vdc, circulating
water, chemical and volume control, emergency core
cooling, and engineered safety features actuation systems
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NCV

Failure to identify maintenance-related operator errors as
functional failures and subsequently perform evaluation of
TOXGAS functional group for Category (a)(1) status

50-285/9612-01

VIO

TS 2.8(4), Improper monitoring of neutron flux

50-285/9808-01

NCV

Failure to include the communication system, turbine
building, and switchyard structures within the scope of the
Maintenance Rule program as required by 10CFR 50.65(b)

50-28519808-03

NCV

Failure to identify maintenance related-operator errors as
functional failures and subsequently perform evaluation of
TOXGAS functional group for Category (a)(1) status

50-285/9808-04

Closed

LIST OF PROCEDURES REVIEWED
Program Basis
Document

K-~ PED-SEI-20

Maintenance Rule," May 11, 1998
"Duties and Responsibilities of System Engineers," PED-00327

PED SEI-34

"Maintenance Rule Program," PC Number PED-00328

PED-SEI-37

Probabilistic Risk Assessment Configuration Control," Revision 2

SO-M-1 01

Maintenance Work Control," October 21, 1997

SO-0-21

Shutdown Operations Protection Plan,' March 26, 1998

MRII-0

f tGeneral Instrucfions,' Revision 3

MRII-L1

"Scoping," Revision 0

MR11-1 .2

"Risk Significance Determination," Revision 0

MR11-1 .3

"Assignment of Performance Criteria," Revision 1

MR11-1 .4

"Performance Criteria Exceedence Value Development," Revision 0

MR11-2.1

"Monitoring and Reporting of SSC Availability," Revision 0

MRI1-2.2

'Monitoring and Reporting of SSC Reliability," Revision 1

MRII-3

"Maintenance Rule Failure Reporting," Revision 3

MRII-6

"Placement of SSCs into Category (a)(1) or (a)(2)," Revision 4

MRI1-7. 1

'Periodic Assessment," Revision 1

MRID-9

*Administration of the Expert Panel," Revision 0

MRSID-6

"Chemical and Volume Control," Volume 6
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MRSID-8

uEmergency Core Cooling," Volume 8

MRSID-15

"Main Feedwater," Volume 15

NUMARC 93-01

"Industry Guideline for Monitoring the Effectiveness of Maintenance
at Nuclear Power Plants," Revision 2
LIST DOCUMENTS REVIEWED

Self-Assessment

"SAIC Review of the MR Implementation," November 8, 1994

Self-Assessment

"NEI Review of Fort Calhoun Station (FCS) MR Program,"
January 3, 1995

Self-Assessment

"MR Self-Assessment and Audit Report - Maintenance Activity Implementation of the MR 10 CFR 50.65," December 5, 1997

Quality Assurance
Audit

"Internal Audit of the FCS MR Program," FCS QA Department
(Audit Report No. 18), January 9, 1996,

Quality Assurance
Audit

"Maintenance Activity - Development of the MR 10 CFR 50.65,"
FCS QA Department (Audit Report No. 18), June 14, 1996

Quality Assurance
Audit

"Corrective Maintenance Activity - Mechanical," November 14, 1996

Quality Assurance
Audit

OQA Audit Report #68, Station Engineering," October 1, 1997

(a)(3) Periodic
Evaluation

"1996 Maintenance Rule (MR) Post-Refueling Outage Report,"
issued April 26, 1997

(a)(3) Periodic
Evaluation

"1996 MR Posf-Refueling Outage Report (Revision 1)," issued
April 14, 1998

Condition ReDorts
199600317
199601320
199700689
199701509

199600357
199601647
199700749
199701520

199600745
199700032
199700910
199800039

Component Failure Analysis ReDort
CFAR 07069706

199600750
199700203
199701323
199800041

199600839
199700227
199701422
199800263

199601072
199700308
199701509
199801301

-4Maintenance Work Orders
932690
952728
953077
953634
954302
961521
962226
962340
962678
964039
970482
971217
972824
973865
980537

933988
952745
953235
953813
960969
961589
962229
962422
962947
964193
970551
971702
973292
974078
980617

940004
952839
953345
954034
960983
961772
962230
962515
963255
964213
970552
971879
973335
980025
981119

950185
952928
953347
954046
961188
961912
962234
962518
963274
964366
971151
972375
973416
980073
981926

952135
953062
953428
954049
961245
962117
962244
962584
963419
964424
971163
972425
973650
980336

952635
953064
953533
954050
961383
962192
962339
962614
963785
970227
971193
972715
973856
980400

ATTACHMENT 2
LICENSEE-PROVIDED SUPPLEMENTAL INFORMATION

