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EXECUTIVE SUMMARY

Clinton Power Station
NRC Inspection Report 50-461/99015(DRP)
This inspection included aspects of licensee operations, maintenance, engineering and plant
support. The report covers a 6-week period of resident inspection.
Operations
The inspectors concluded that the operator aid program was not implemented in
accordance with required procedures on all occasions. For example, the inspectors
identified that the tracking of operator aids was inconsistent, recommendations to
replace long-standing operator aids with permanent labels or procedure changes were
either not provided or were untimely, and an unauthorized operator aid was in use on a
main control room panel. One Non-Cited Violation with two examples was identified
(Section 03.1).
Maintenance
The inspectors concluded that the failure to conduct adequate post-maintenance testing
following a Division II emergency diesel generator outage resulted in the failure to
identify that a small diesel fuel leak to the lube oil existed. Subsequently, oil analysis
results were not reviewed in a timely manner which resulted in the failure to promptly
identify this significant condition adverse to quality. Two Non-Cited Violations were
identified (Section M8.1).
Engineering
The inspectors concluded that although numerous AOV and SOV surveillance test
failures had occurred during the past several years, the licensee failed to identify the
root causes of the failures and implement effective corrective actions to prevent
recurrence of these failures. As a result, five of eight AOVs tested in the early part of
this inspection period did not meet stroke time acceptance criteria. One example of a
Non-Cited Violation was identified (Section E2.1).
Plant Support
The inspectors determined that the procedure used during the removal of chemistry
equipment from service did not contain provisions to notify operations personnel that
equipment was removed from service and to evaluate equipment permanently removed
from service under the hardware change program. One example of a Non-Cited
Violation was identified (Section R3.1).
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Report Details

Summary of Plant Status
The licensee operated the unit at 100 percent power for most of the inspection period. On
October 3, 1999, the licensee lowered power to 80 percent for turbine valve testing, control rod
scram time testing, and a control rod sequence exchange. Reactor power was restored to
100 percent on October 5, 1999.
I. Operations
03

Operations Procedures and Documentation

03.1

Control of Operator Aids

a.

Inspection Scope (71707)
The inspectors reviewed the licensee's program for controlling operator aids in the plant
and in the main control room. Quarterly audits of the operator aid program were also
reviewed.

b.

Observations and Findings
The inspectors observed that there were several inconsistencies between the
requirements and the implementation of the licensee's operator aid program. The
following issues were identified by the inspectors:
The licensee used at least three mechanisms to track operator aids, including a
computer generated list, an operator aid log index, and an operator log book.
The inspectors identified that the computer generated operator aid list contained
185 operator aids, the operator aid log index listed 203 aids, and the operator aid
log book listed 218 aids. Operations support personnel stated that the refueling
related operator aids were not audited quarterly which accounted for 20 of the
33 tracking discrepancies between the computer generated list and the operator
aid log book. The licensee's staff was investigating the cause for the remaining
13 discrepancies.
Step 8.4.1.13 of Procedure 1401.06, "Procedures and Operator Aids," required
that recommendations be provided for replacing operator aids which had been in
place for two or more quarters with permanent signs or a procedure change.
The inspectors determined that more than 188 operator aids had been in place
for more than two quarters. However, very few recommendations had been
made to replace the aids with permanent signs or procedure changes.
Operations support personnel stated that the failure to provide the required
recommendations to replace the aids was caused by a delay in revising
Procedure GS-02.00, "System and Components Labeling."
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The inspectors identified multiple uncontrolled operator aids throughout the
plant, the most significant of which was a non-permanent, hand produced label
attached to the face of main control room (MCR) panel 601. Operations
personnel used this uncontrolled aid to ensure that heating of the suppression
pool was equalized during events that required safety relief valve operation.
The inspectors found that the quarterly audits of the operator aid program did not
identify these issues. The licensee indicated that a review of the scope and
effectiveness of these audits would be conducted.
Criterion V, "Instructions, Procedures, and Drawings," to 10 CFR Part 50, Appendix B,
requires, in part, that activities affecting quality be prescribed by documented
instructions, procedures, or drawings, of a type appropriate to the circumstances and be
accomplished in accordance with these instructions, procedures, or drawings.
Procedure 1401.06, "Procedures and Operator Aids," is a procedure used for the control
of operator aids, an activity affecting quality. Section 8.4 of Procedure 1401.06 states
that adequate controls are required to prevent the use of informal, unauthorized, or
out-of-date information which can detract from and potentially affect proper operation
and maintenance of plant components, and Section 8.4.1.13 states that
recommendations be provided for replacing operator aids which had been in place for
two or more quarters with permanent signs or a procedure change. The inspectors
determined that the failure to have adequate controls to prevent the use of an
unauthorized operator aid on MCR panel 601 and the failure to provide
recommendations for replacing operator aids that were in place for more than 2 quarters
were two examples of a violation of 10 CFR Part 50, Appendix B, Criterion V. However,
this Severity Level IVviolation is being treated as a Non-Cited Violation, consistent with
Appendix C of the NRC Enforcement Policy (NCV 50-46111999015-01a). This violation
is in the licensee's corrective action program as CR 1-99-10-106. Corrective actions for
this issue included evaluating items identified by the inspectors for incorporation into or
removal from the operator aid program.
C.

Conclusions
The inspectors concluded that the operator aid program was not implemented in
accordance with required procedures on all occasions. For example, the inspectors
identified that the tracking of operator aids was inconsistent, recommendations to
replace long-standing operator aids with permanent labels or procedure changes were
either not provided or were untimely, and an unauthorized operator aid was in use on a
main control room panel. One non-cited violation was identified for two examples of a
failure to follow procedures for the control of operator aids.

04

Operator Knowledge and Performance

04.1

Observation of Operator Rounds (71707)
The inspectors accompanied non-licensed operators (NLOs) on plant tours. The
inspectors determined that the NLOs were knowledgeable of the equipment within
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assigned areas, were aware of plant conditions, and documented all observed
deficiencies. No concerns were identified.
II. Maintenance
M1

Conduct of Maintenance

M1.1

General Comments (61726 and 62707)
The inspectors reviewed or observed portions of the following maintenance and
surveillance activities.
AR F07339, "Troubleshoot Cycling Generator Load Meter"
AR F09720, "Test Reactor Core Isolation Cooling Ramp Generator
Procedure 9015.01, "Standby Liquid Control System Operability"
Procedure 9061.03C006, "Containment Isolation Valve 3-Month Operability Week 6"
Procedure 9381.01, "Motor Operated Valve Thermal Overload Bypass Verification."
The inspectors determined that workers closely followed procedures while conducting
these work activities. No substantive findings were identified during the inspectors'
observations.

M2

Maintenance and Material Condition of Facilities and Equipment

M2.1

Completion of Confirmatory Action Letter Commitment (62707)
On August 6, 1997, the NRC issued a confirmatory action letter (CAL) regarding multiple
failures of safety-related circuit breakers at Clinton Power Station. The licensee
committed to implement several corrective actions to address these failures, including
the refurbishment or replacement of all Division IIWestinghouse DHP circuit breakers
by September 30, 1999. During this inspection period, the inspectors determined that
all Division II Westinghouse DHP breakers were either refurbished or replaced as of
September 25, 1999. No concerns were identified.

M8

Miscellaneous Maintenance Issues (92700 and 92902)

M8.1

(Closed) Unresolved Item 50-461/99014-21 and Licensee Event Report
(LER) 50-461/99-010: Followup on Division II emergency diesel generator (EDG) fuel
dilution in the lubricating oil. On August 10, 1999, the licensee notified the NRC
pursuant to 10 CFR 50.72(b)(1)(ii)(B) that the Division II EDG was incapable of
performing its design function for an extended period of time, which is a condition
outside the design basis of the plant. On September 8, 1999, the licensee submitted to
the NRC LER 50-461/99-010 which stated that plant personnel determined that the
Division IIEDG had a diesel fuel leak on the fuel return line from the engine's
number 12 cylinder which caused diesel fuel to leak into the lube oil. The licensee
stated that the cause and safety significance of this event was under review and that a
revision to the LER would be provided upon completion of the review.
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On October 8, 1999, the licensee completed its root cause evaluation for this event.
The licensee determined in its design basis review that the EDG was required to operate
for 7 days post-loss of coolant accident (LOCA) without operator intervention and be
available for the remainder of the 30-day post-LOCA period. The licensee concluded
that the EDG would have operated for 10.8 days without any operator action before
failing. Operator action would have been needed to ensure EDG availability for the
remainder of the 30-day post-LOCA period. Therefore, the EDG was deemed to have
been operable and capable of meeting its design function with the diesel fuel leaking
into the lubricating oil. Based on these conclusions, the licensee retracted the original
event notification and canceled LER 50-461/99-010 on October 8, 1999.
During an evaluation, the licensee identified the following root causes for this problem:
A damaged spherical seating surface on the return fuel line for the #12 cylinder
allowed for the diesel fuel leak path. The damage most likely occurred during
EDG repairs conducted in December 1998.
This damage was not discovered during reassembly of the EDG nor during post
maintenance testing.
Engineers failed to identify that routine oil sample results revealed a degrading
trend regarding the viscosity and flashpoint of the oil. This degrading trend was
observed in April 1999 and was not used to project possible equipment
operability concerns.
The damage to the fuel return line was attributed to mishandling of the fuel line either
during disassembly or while the parts were in storage. The fuel line was made of a soft
metal which could easily become damaged if not adequately protected. During post
maintenance testing, the EDG was run for about 2 hours. Operating parameters were
evaluated and a lubricating oil sample was collected. With the EDG running, the fuel
line leak was masked by turbulence in the lubricating oil reservoir. The oil sample
analysis results were satisfactory. The post maintenance test procedure did not include
instructions to conduct an inspection of the pressurized fuel lines without the engine
running. Had this been done, the fuel leak would most likely have been identified at that
time. Therefore, the procedure used for post-maintenance testing was not adequate in
that it did not include steps to ensure comprehensive post-maintenance testing was
conducted following EDG maintenance activities.
Technical Specification (TS) 5.4.1 .a requires that written procedures be established,
implemented, and maintained covering the applicable procedures recommended in
Regulatory Guide 1.33, Revision 2, Appendix A, dated February 1978. Section 9a of
this Regulatory Guide recommends procedures be implemented for performing
maintenance on safety-related equipment which are appropriate to the circumstances.
Procedure 9080.01 "Diesel Generator 1A(B) Operability - Manual and Quick Start
Operability," is a procedure used for maintenance on safety-related equipment. The
inspectors determined Procedure 9080.01 was inappropriate for the circumstances due
to the failure to include a requirement in the procedure to conduct a fuel line leak check.
The use of a procedure to conduct maintenance which was not appropriate to the
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circumstances was a violation of TS 5.4.1 .a. However, this Severity Level IVviolation is
being treated as a Non-Cited Violation, consistent with Appendix C of the NRC
Enforcement Policy (NCV 50-46111999015-02). This violation is in the licensee's
corrective action program as Condition Report (CR) 1-99-08-055.
The details regarding the failure to identify a degrading trend in the quality of the
lubricating oil are as follows:
On April 21, 1999, analysis results of an oil sample collected on April 11, 1999,
revealed that the oil's viscosity dropped from 785 SUS to 685 SUS and the
flashpoint dropped from 506 to 456 degrees Fahrenheit over the 4 months since
the previous sample analysis. However, these changes in the oil's viscosity and
flashpoint did not exceed administrative limits of a 15 percent change from one
sample to the next for viscosity and below 400 degrees Fahrenheit for the
flashpoint. The vendor recommends that additional testing be conducted when
values exceeding the administrative limits are encountered.
On July 31, 1999, oil sample analysis results were received from a sample
collected on July 22, 1999. The analysis results were not evaluated until
August 8, 1999. The results of the analysis revealed that the oil's viscosity and
flashpoint had continued to decline and exceeded the administrative limits.
Subsequent oil analysis results indicated that a 5.69 percent fuel dilution existed
in the lubricating oil. The vendor recommendations were that fuel dilution level
greater than 5.0 percent be corrected immediately.
On August 9, 1999, the Division II EDG was declared inoperable. The leak was
repaired and the lubricating oil was changed. The Division II EDG was returned
to service on August 10, 1999.
The requirements of 10 CFR Part 50, Appendix B, Criterion XVI, "Corrective Action,"
state, in part, that measures shall be established to assure that conditions adverse to
quality, such as failures, malfunctions, deficiencies, deviations, defective material and
equipment, and non-conformances are promptly identified and corrected. The
inspectors determined that the licensee did not promptly identify and correct a diesel
fuel oil to lube oil leak, a condition adverse to quality. Specifically, although the oil
sample analysis results obtained in April 1999 indicated that the EDG lubricating oil was
degrading, the licensee did not promptly evaluate the results of a subsequent oil
sample. A more timely review of the subsequent oil sample results would have resulted
in the earlier identification of a significant condition adverse to quality. This is
considered a violation of 10 CFR Part 50, Appendix B, Criterion XVI. However, this
Severity Level IVviolation is being treated as a Non-Cited Violation consistent with
Appendix C of the NRC Enforcement Policy (NCV 50-46111999015-03a). This violation
is in the licensee's corrective action program as CR 1-99-08-055.
Corrective actions taken to address the root causes of the Division II EDG fuel dilution
issue included revising the maintenance operability procedures to include fuel line
integrity testing following repairs and the establishment of procedural requirements to
ensure timely review of test results based on the safety significance of the component.
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M8.2

(Closed) LER 50-461/99-011: Improper restoration of "A" average power range monitor
(APRM) causes monitor to not meet seismic qualification requirements. On
August 16, 1999, at 4:30 a.m., operations personnel identified that a page which holds
the circuit cards used by APRM "A" firmly in place was loose. The page is a hinged rack
which holds circuit boards used in the instrumentation and logic circuitry for the APRM.
In response to this issue, operations personnel initiated Action Request F07614 to repair
the page, documented the event in CR 1-99-08-100, and requested that engineering
personnel complete an operability determination (OD) to verify that APRM "A" remained
operable with a loose page.
While completing the OD, engineering personnel discovered that the seismic
qualifications of APRM "A" were not maintained with one page loose. Operations
personnel immediately entered TS 3.3.1.1, "Reactor Protection System
Instrumentation," Action A.1, which directed operations personnel to place APRM "A" in
trip within 48 hours. Operations personnel exited TS 3.3.1.1 approximately 1 hour later
when maintenance personnel determined that the page on APRM "A" was loose
because it was not in the fully engaged position.
During the CR investigation, the licensee determined that controls and instrumentation
(C&I) personnel had not fully engaged the page for APRM "A"following surveillance
testing on August 7, 1999. This resulted in APRM "A" being inoperable for
approximately 9 days. Technical Specification 3.3.1.1, requires that the reactor
protection system instrumentation for each function listed in Table 3.3.1.1-1 shall be
operable. Table 3.3.1.1-1, "Reactor Protection System Instrumentation,"
functions 2b through 2d, require four APRM channels to be operable in Mode 1. With
one APRM channel inoperable, TS 3.3.1.1, Action A. 1, requires that one channel in the
affected function be placed in trip within 48 hours. If the channel is not placed in trip
within 48 hours, TS 3.3.1.1, Action G.1, requires that the plant be placed in Mode 3
within 12 hours.
Due to the licensee being unaware that APRM "A"was inoperable from August 7 to
August 16, TS 3.3.1.1, Actions A.1 and G.1 were not complied with, which was a
violation of TS 3.3.1.1. However, this Severity Level IVviolation is being treated as a
Non-Cited Violation, consistent with Appendix C of the NRC Enforcement Policy
(NCV 50-461/1999015-04). This violation is in the licensee's corrective action program
as CR 1-99-08-100. Corrective actions for this issue included revising the surveillance
procedure to ensure that C&I personnel fully engaged all APRM pages following
surveillance testing. A training seminar was also planned to familiarize C&I personnel
with the importance of fully engaging APRM pages.
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Ill. Engineering
E2

Engineering Support of Facilities and Equipment

E2.1

Review of Air Operated Valve Program

a.

Inspection Scope (37551)
The inspectors reviewed the licensee's efforts to improve the air operated valve (AOV)
program in response to a previous issue documented in Inspection
Report 50-461/98008.

b.

Observations and Findings
Recent AOV Problems
During this inspection period, operations personnel conducted routine surveillance
testing on eight AOVs associated with the containment/drywell equipment and floor
drain systems. Of the eight valves tested, five exceeded stroke time testing acceptance
criteria and were declared inoperable. The licensee initiated CR 1-99-09-062 to
document the multiple failures and requested that engineering personnel complete an
OD and operability evaluation (OE) to verify continued operability of all AOVs. The
inspectors reviewed the OD and OE and determined that the licensee had not fully
evaluated the potential failure mechanisms that could be contributing to the AOV and
solenoid operated valve (SOV) failures. The inspectors also reviewed the history
surrounding a long-standing performance concern with AOVs.
Historical Background Of AOV Problems
In November 1997, the licensee conducted a self-assessment of the AOV program and
determined that the program was inadequate to ensure the continued reliability of AOVs
installed in the plant. Specific weaknesses included a lack of program ownership, no
engineering involvement, no trending or analysis of past AOV performance issues, and
the failure to include all AOV vendors in the AOV program. On December 1, 1997,
engineering personnel identified that an adverse trend in SOV failures had occurred
between May 1994 and May 1997. Corrective actions to address the adverse trend
included the establishment of an SOV preventive maintenance program that was not
planned for implementation until December 1999. As documented in Inspection
Report 50-461/98008 (dated June 28, 1998), the inspectors reviewed the AOV
self-assessment and concluded that corrective actions to resolve the AOV program
weaknesses were untimely and were not being formally tracked in the licensee's
corrective action program.
In response to this issue, the licensee conducted a CR database search and identified
11 CRs related to AOV problems. Of the 11 CRs identified, three were considered by
the licensee to be significant. Condition Report 1-98-04-321 documented the failure of
an AOV due to a lack of preventive maintenance. The other two CRs, 1-97-12-019 and
1-97-05-338, identified similar problems with specific types of AOVs. The inspectors
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reviewed the corrective actions for these issues and determined that many of the
actions were the same as the recommendations in the November 1997 self
assessment. In addition, corrective actions to address the lack of preventive
maintenance on AOVs were not firmly established.
Other SOV Failure Examples
In July 1998, the licensee initiated CR 1-98-07-319 to document the failure of hydrogen
recombiner room cooler discharge control valve 1SX1 85B to stroke within required
stroke time. The licensee conducted an apparent cause investigation and determined
that valve 1SX1 85B failed to stroke due to a sticking SOV. The SOV was subsequently
replaced. The licensee believed the SOV sticking was due to a failure to exercise AOVs
that contain continuously energized SOVs. To correct this condition, engineering
personnel recommended that all shutdown service water (SX) system AOVs with
continuously energized SOVs be exercised monthly rather than quarterly to improve
AOV reliability and reduce maintenance work. However, this recommendation was not
implemented. During an examination of the SOV, it was identified that material plating
out on the SOV plunger may have prevented the SOV from operating properly. Long
term corrective actions for this CR were to be developed as part of the resolution of
previously identified issues.
In September 1998, the licensee initiated CR 1-98-05-274-1 to document the slow
closure of containment floor drain inboard isolation valve I RF021 during surveillance
testing. Engineering personnel determined that the slow closing time was caused by a
sticking SOV and sent the SOV to a laboratory for further analysis. The laboratory
technicians concluded that the sticking observed in the SOV appeared to be caused by
a dark grease-like substance between the solenoid core and the mating surface. The
laboratory technicians identified that the grease-like substance was similar to the
lubricant used by the SOV manufacturer. Specific corrective actions to address this
issue were not developed since other CRs were in the corrective action system to
resolve AOV/SOV adverse trend concerns.
In October 1998, the licensee initiated CR 1-98-10-194 due to residual heat removal
pump C seal cooler outlet isolation valve 1SX029C failing to open. The licensee
concluded that 1SX029C did not open due to a sticking SOV. This cause was further
supported by the fact that 1SX029C opened when the SOV was agitated. In response
to this issue, the licensee replaced the SOV to ensure continued operability of
1SX029C. However, the identification of other mechanisms which could cause sticking
of SOVs was not pursued since the faulty SOV was discarded upon replacement.
In January 1999, CR 1-99-01-107 was initiated to document the failure of containment
equipment drain sump discharge inboard valve 1RE021 to stroke. The licensee
determined that valve I RE021 did not stroke due to a sticking SOV. The SOV was
replaced and the valve stroked satisfactorily. As part of the CR investigation, the
licensee completed an onsite failure analysis and concluded that the condition of the
SOV internals was consistent with the failure analysis completed as part of
CR 1-98-05-274-1. Although this CR investigator also determined that there was an
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adverse trend related to AOV/SOV failures and degradations, no other corrective
actions were recommended to resolve the adverse trend.
Second Adverse Trend for AOVs Identified
On March 2, 1999, engineering personnel initiated CR 1-99-03-023 to document an
adverse trend in AOV degradations and failures. This CR was initiated in response to
questions raised by the inspectors regarding corrective actions taken to resolve
problems associated with AOVs. As part of the CR investigation, engineering personnel
reviewed 2 years of inservice testing data associated with the stroke time testing of
AOVs and all maintenance work orders closed during the same time period.
Engineering personnel identified 12 examples of AOVs failing to stroke and 8 examples
where AOVs did not stroke within the required stroke time.
In response to this issue, the licensee conducted an apparent cause investigation and
determined that the most common fix for the 20 AOV deficiencies was to replace the
SOV. Information provided in the apparent cause investigation indicated that the
excessive use of pipe sealing compounds could contribute to forming adhesives which
could prevent the AOV and SOV from repositioning when needed. However, the
licensee and the laboratory technicians did not consider excessive use of thread sealant
to be a valid failure mechanism since maintenance procedures warned against this
practice. Instead, the use of excessive lubricant by the SOV manufacturer was
determined to be the likely cause. As a result, the primary corrective action for this CR
was to continue improving the AOV program.
Use of Industry Information
On June 1, 1999, experience assessment personnel initiated CR 1-99-06-012 to
document receipt of Significant Event Report 1-99, "Air Operated Valve Performance,"
from the Institute of Nuclear Power Operations. Corrective actions for this CR included
developing an AOV program in accordance with the Joint Owners Group AOV
Committee recommendations by late 2000. The inspectors considered the decision to
delay improvements in the AOV program until the Joint Owners Group Committee paper
was issued to be a weakness in the corrective action program in that numerous
examples and trend CRs existed which demonstrated the need for timely and effective
corrective actions to resolve AOV and SOV concerns.
Quality Assurance (QA) Activities
Quality Assurance personnel conducted an assessment of the AOV problems to
evaluate the status of the AOV program. This assessment was initiated following the
September 1999 occurrence of several AOV failures. The results of the assessment
revealed that several opportunities were missed to identify inadequate AOV program
management, untimely corrective actions, and inadequate management oversight of the
program. The assessment results also questioned the adequacy of the Restart
Readiness Affirmation review conducted prior to unit startup in May 1999.
Level 2 CR Q-99-09-120 was initiated to address these findings. The findings were
documented in QA Assessment Report 1999-08-23-31.
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Licensee's Corrective Actions
In late September, the inspectors identified that the licensee was using a pipe thread
sealant that was known to interact with the SOV vendor's lubricant and form a
substance which could cause SOVs to stick. At the end of the inspection period, the
licensee was conducting additional testing to determine if this interaction caused the
increased number of SOV failures and whether the SOVs required replacement. The
licensee also began exercising the SOVs on an increased frequency to minimize the
potential for failure and conducted diagnostic testing to better predict the onset of
SOV deficiencies.
Inspectors' Assessment
Criterion XVI of 10 CFR Part 50, Appendix B, states, in part, that measures shall be
established to assure that conditions adverse to quality, such as failures, malfunctions,
deficiencies, deviations, defective material and equipment, and non-conformances are
promptly identified and corrected. The failure of the licensee to implement adequate
corrective actions to promptly correct deficiencies in the air operated valve program
which led to the failure of AOVs to meet surveillance test acceptance criteria, a
significant condition adverse to quality, was an additional example of a violation of
10 CFR Part 50, Appendix B, Criterion XVI (NCV 50-461/1999015-03b). However, this
Severity Level IVviolation is being treated as a Non-Cited Violation, consistent with
Appendix C of the NRC Enforcement Policy. This violation is in the licensee's corrective
action program as CR 1-99-03-023.
c.

Conclusions
The inspectors concluded that although numerous AOV and SOV surveillance test
failures had occurred during the past several years, the licensee failed to identify the
root cause of the failures and implement effective corrective actions to prevent
recurrence of these failures. As a result, five of eight AOVs tested in the early part of
this inspection period did not meet stroke time acceptance criteria.

E2.2

Review of Year 2000 (Y2K) Readiness of Computer Systems (2515/141)
The inspectors reviewed the licensee's closeout of Y2K readiness open items pertaining
to a security system and 3D-Monicore. The inspectors reviewed documentation that
certified that both systems would function properly and questioned plant personnel that
all mission critical systems were Y2K ready. No concerns were identified.

E8

Miscellaneous Engineering Issues

E8.1

(Closed) LER 50-461/98-014: Design fatigue analysis for feedwater piping does not
match fatigue analysis for feedwater nozzles resulting in a condition that was outside the
design basis of the plant. On April 20, 1998, the licensee determined that sections of
the feedwater piping were outside the design basis of the plant due to the actual number
of feedwater thermal cycles exceeding the number of feedwater thermal cycles
assumed in the design basis fatigue analysis. Upon further review, the licensee
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determined that the initial analysis of this issue was overly conservative. In addition, the
licensee completed a calculation which demonstrated that the feedwater piping was not
outside the design basis of the plant. Based upon this information, the licensee
determined that this issue was not reportable and retracted the LER. The inspectors
discussed this issue with design engineering personnel, reviewed the licensee's
calculation, and identified no concerns regarding the licensee's retraction.
E8.2

(Closed) LER 50-461/98-029: Inadequate overcurrent protection for electrical
penetrations due to original design error and the failure to recognize that redundant
protection was needed to meet safety analysis report requirements. Updated Safety
Analysis Report (USAR) Section 8.3.1.4.2.4 states that electrical penetrations with
12 American Wire Gauge (AWG) conductors supplied from 208/120 volt distribution
panels will be protected by redundant series circuit breakers or fuses of a 20-ampere
rating. On August 20, 1998, engineering personnel determined that the overcurrent
protection for electrical penetrations 1EE1 8E 4-8 and 1EE34E 2-16 was inadequate in
that the time-current characteristic curve of the in-series breakers exceeded the thermal
capability of the 12 AWG conductors connected to the penetration. Condition
Report 1-98-08-232 was initiated to document this issue.
During the CR investigation, engineering personnel determined that the inadequate
overcurrent protection for penetrations 1EE1 8E 4-8 and 1EE34E 2-16 had existed since
initial plant operation. In addition, deficiencies identified during a 1993 analysis of
electrical penetration overcurrent protective device calculations were not properly
resolved. In 1993, engineering personnel recognized that the configuration of the
conductor overcurrent protective devices for penetrations 1EE1 8E 4-8 and 1EE34E 2-16
was inadequate. This condition was corrected by installing a 0.1 ampere fuse.
However, engineering personnel were unaware that this new configuration also failed to
meet USAR requirements.
Criterion III to 10 CFR Part 50, Appendix B, states that measures shall be established to
assure that applicable regulatory requirements and the design basis for structures,
systems, and components are correctly translated into specifications, drawings,
procedures, and instructions. The inspectors determined that the failure to ensure that
the design basis was correctly translated into specifications for the conductor
overcurrent protective devices for electrical penetrations 1EEI8E 4-8 and 1EE34E 2-16
was a violation of 10 CFR Part 50, Appendix B, Criterion Ill. However, this Severity
Level IVviolation is being treated as a Non-Cited Violation, consistent with Appendix C
of the NRC Enforcement Policy (NCV 50-46111999015-05a). This violation is in the
licensee's corrective action program as CR 1-98-08-232. Corrective actions for this
issue included: 1) designing and installing new overcurrent protective devices during
the extended shutdown, 2) reviewing the design of other overcurrent protective devices,
and, 3) revising other calculations to incorporate the new conductor overcurrent
protective device design. The inspectors considered the licensee's corrective actions to
be adequate.

E8.3

(Closed) LER 50-461/99-004: Failure to understand the requirement to consider single
failure criteria of the control room ventilation (VC) system when determining control
room operator radiological dose during a design basis accident leads to the plant
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operating outside of its design basis. Licensing personnel identified that the calculation
completed to determine the total radiological dose to the control room operators during a
design basis accident did not consider certain single failures of the VC system specified
in USAR Section 6.4.1g. At the time this issue was discovered, the licensee's approved
design and licensing bases methodology for determining the dose to control room
personnel was based upon the guidance of Regulatory Guide 1.3, "Assumptions Used
for Evaluating the Potential Radiological Consequences of a Loss of Coolant Accident
for Boiling Water Reactors." When this methodology was used and the single failures
were considered, the licensee determined that in a postulated accident, the total
radiological dose to control room personnel would be greater than allowed by
10 CFR Part 50, Appendix A, Criterion 19, "Control Room." Therefore, the plant was in
a condition that was outside its design basis. This condition has existed since original
plant licensing on September 29, 1986.
Updated Safety Analysis Report, Section 6.4.lg, "Habitability Systems Design Basis,"
states that the habitability systems will operate effectively during and after a design
basis accident with the simultaneous failure of any one of the VC system components.
The inspectors determined that the failure to establish measures to ensure that the
design basis for the VC system was correctly translated into specifications to maintain
control room habitability during a design basis event was an additional example of a
violation of 10 CFR Part 50, Appendix B, Criterion III (NCV 50-461/1999015-05b). This
example also met the criteria for a Non-Cited Violation and is in the licensee's corrective
action program as CR 1-98-03-425.
Corrective actions for this issue included submitting a TS amendment to the NRC Office
of Nuclear Reactor Regulation that would allow the licensee to take credit for
suppression pool scrubbing of radionuclides following a design basis accident. The
results of a revised calculation in which credit was taken for suppression pool scrubbing
indicate that the radiation dose to control room personnel following a design basis
accident would be maintained below the requirements of GDC 19 regardless of whether
a single failure of the VC system occurred. The license amendment request was under
review at the conclusion of this inspection period.
E8.4

(Closed) LER 50-461/99-005: Inoperability of standby gas treatment (VG) system train
"A" caused by inadequate design of control circuit. While reviewing a calculation
discrepancy, engineering personnel determined that VG system control circuit
OAP56E-2A did not have adequate voltage to support operation of the circuit's end
devices under degraded voltage conditions. The licensee attributed the cause of this
issue to the inadequate design of circuit OAP56E-2A. Specifically, the initial design did
not properly account for the licensed voltage band and the in-rush current of the end
devices. As a result, the licensee could not ensure that the VG system would remain
operable during a degraded voltage condition.
The inspectors considered the failure to ensure that this design basis information was
translated into the specifications for designing VG control circuit OAP56E-2A to be an
additional example of a violation of Criterion III to 10 CFR Part 50, Appendix B,
(NCV 50-46111999015-05c). This example also met the criteria for a Non-Cited
Violation and is in the licensee's corrective action program as CR 1-99-02-086.
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Corrective actions for this issue included determining the correct in-rush current for the
VG system control circuit and conducting an extent of condition review to determine
what effects the new in-rush current value had on other safety-related circuits. The
inspectors reviewed the licensee's corrective actions as part of their on-site review of
this issue and had no concerns.
E8.5

(Closed) LER 50-461/99-006: Containment and drywell free volumes smaller than
originally analyzed. On April 19, 1999, licensee engineers discovered discrepancies in
the design input parameters for the containment and drywell analysis while investigating
an issue concerning drywell volume. Because calculations for the containment and
drywell volumes could not be located, the licensee recalculated the volumes
(calculation 01SM07 dated March 30, 1999), and determined that the volumes were less
than previously assumed. When the licensee substituted the new volume values into
the design basis containment and drywell analysis, they determined that the
containment design pressure could be exceeded during a small break
loss-of-coolant-accident (SBLOCA). This condition has existed since initial plant startup.
The inspectors determined that the failure to provide accurate calculations for drywell
and containment free space volumes to ensure that containment design pressure would
not be exceeded during a SBLOCA was an additional example of a violation of
10 CFR Part 50, Appendix B, Criterion III (NCV 50-461/1999015-05d). This example
also meets the criteria for a Non-Cited Violation and is in the licensee's corrective action
program as CR 1-98-08-325.
The licensee's short term corrective actions for this issue included administratively
limiting the drywell bypass leakage to the containment to a lesser value to ensure
containment design pressure would not be exceeded during a SBLOCA. This
administrative change was approved and incorporated into the bases section of TS 3.6,
"Containment Systems," on April 22, 1999. Long term corrective actions included a
review of other design calculations to ensure adequate bases existed for the design
parameters.

E8.6

(Closed) LER 50-461/99-007: Design error causes main steam isolation valve leakage
control system to be outside of its design basis. During a design basis verification
review, the licensee identified that some of the set point calibrations for the main steam
isolation valve (MSIV) leakage control system (LCS) were inappropriate. Specifically,
the isolation set points for the inboard MSIV LCS were set to actuate at 21.3 standard
cubic feet'per hour (scfh) rather than 28.8 scfh as specified in the USAR. The impact of
this lower actuation set point was that under accident conditions, it was possible that
flow through the inboard MSIV would cause the LCS to isolate prematurely. Assuming a
single failure of the outboard MSIV in the same steam line at the time of the premature
isolation, a direct release pathway to the atmosphere would be created.
The inspectors determined that the failure to establish adequate measures to ensure
that design basis information for the MSIV LCS was correctly translated into procedures
used to establish the setpoints of the system was an additional example of a violation of
10 CFR Part 50, Appendix B, Criterion III (NCV 50-461/1999015-05e). This example
also met the criteria for a Non-Cited Violation and is in the licensee's corrective action
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program as CR 1-99-05-122. Corrective actions for this issue included a temporary
modification that calibrated the inboard MSIV LCS set point to 30 scfh. This value
accommodated the largest flow rate for any MSIV and accounts for instrument
uncertainty. A permanent design change will be implemented during the next planned
outage (April 2000).
E8.7

(Closed) LER 50-461/99-009: Failure to properly classify containment penetrations
leads to failure to satisfy secondary bypass leakage rate TSs. This issue was identified
on February 12, 1999, during an NRC Safety System Engineering Inspection (see
Section E.1.2.b.3.3 of Inspection Report 50-461/99003). No new issues were revealed
in the licensee's LER.

E8.8

(Closed) Non-Cited Violation 50-461/98008-05: Failure to implement corrective actions
following a determination that the air operated valve program was inadequate. This
issue was discussed in Section E2.1 of this report and is considered closed.
IV. Plant Support

R3

Radiation Protection & Chemistry Procedures and Documentation

R3.1

Post Accident Sampling Station (PASS) Analytical Eguipment

a.

Inspection Scope (71750)
The inspectors reviewed the circumstances surrounding the placement of chemistry
out-of-service tags on two pieces of PASS analytical equipment.

b.

Observations and Findings
During a plant tour on September 21, 1999, the inspectors observed chemistry
out-of-service tags on the liquid sample conductivity and the dissolved oxygen meters
installed in the PASS system. The inspectors noticed that the tags were different than
the out-of-service tags used in the plant. In addition, it did not appear that the tags were
reviewed or approved by operations personnel prior to removing the PASS equipment
from service.
The inspectors discussed the out-of-service tags with chemistry personnel and learned
that Procedure 6000.01, "Quality of Chemistry Activities," governed the use of chemistry
out-of-service tags. The inspectors noted that Procedure 6000.01 was inadequate in
that it did not require chemistry personnel to inform operations personnel prior to
removing equipment from service to ensure that potential TS issues were addressed. In
addition, the procedure did not direct chemistry personnel to generate a corrective
action document to fix the deficient equipment or to evaluate whether the equipment
should be abandoned in place by using the hardware change program. As a result, the
liquid sample conductivity meter and the dissolved oxygen meter had been removed
from service for several years but had not been formally abandoned in place.
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The inspectors considered the failure to have an adequate procedure for removing
chemistry equipment from service which was appropriate to the circumstance to be an
additional example of a Severity Level IVviolation of 10 CFR Part 50, Appendix B,
Criterion V (NCV 50-46111999015-01b). This example also met the criteria for a
Non-Cited Violation and is in the licensee's corrective action program as
CR 1-99-09-167.
Corrective actions for this issue included reviewing the remaining chemistry
out-of-service tags to ensure that permanently installed plant equipment was removed
from service using the operations department's out-of-service program. The licensee
also surveyed other plant departments and determined that security and radiation
protection personnel were also using out-of-service programs that were not controlled
by operations. However these programs were for portable equipment only; therefore, a
similar problem did not exist in the radiation protection and security areas.
c.

Conclusions
The inspectors determined that the procedure used during the removal of chemistry
equipment from service did not contain provisions to notify operations personnel that
equipment was removed from service and to evaluate equipment permanently removed
from service under the hardware change program. One example of a Non-Cited
Violation was identified.
V. Management Meetings

X1

Exit Meeting Summary

The inspectors presented the inspection results to members of licensee management at the
conclusion of the inspection on October 18, 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
G. Baker, Manager - Nuclear Support Services

W. Carsky, Manager - Nuclear Station Engineering Department
M. Coyle, Assistant - Vice President
K. Gallogly, Director - Corrective Action
J. Goldman, Manager - Work Management

P. Hinnenkamp, Plant Manager - Clinton Power Station
W. Maguire, Director - Operations
R. Maurer, Supervisor - Chemistry
J. McElwain - Chief Nuclear Officer
M. Moore, Manager - Quality Assurance
M. Reandeau, Director - Licensing
R. Schenck, Manager - Maintenance

D. Smith, Director - Security and Emergency Planning
INSPECTION PROCEDURES USED
IP 37551:
IP 61726:
IP 62707:
IP 71707:
IP 71750:
IP 92700:

Engineering Observations
Surveillance Observations
Maintenance Observation
Plant Operations
Plant Support and Observations
Onsite Followup of Written Reports of Nonroutine Events at Power Reactor
Facilities

IP 92902:
IP 92903:

Followup - Maintenance
Followup - Engineering
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ITEMS OPENED, CLOSED, AND DISCUSSED
Opened
50-461/1999015-01

NCV

Failure to accomplish activities associated with the
operator aid program in accordance with procedures and
to have an adequate procedure for removing chemistry
equipment from service

50-46111999015-02

NCV

Failure to conduct adequate post maintenance testing
following diesel generator maintenance

50-461/1999015-03

NCV

Untimely corrective actions to address fuel oil dilution
issue on the Division II emergency diesel generator and to
correct air operated valve program deficiencies which led
to the failure of valves to meet acceptance criteria

50-461/1999015-04

NCV

Failure of maintenance personnel to properly restore
APRM monitor results in violation of TS 3.3.1.1

50-461/1999015-05

NCV

Multiple failures to translate design basis information into
specifications, drawings, procedures, and instructions for
safety-related equipment

50-461/98-014

LER

Design fatigue analysis for feedwater piping does not
match fatigue analysis for feedwater nozzles resulting in a
condition outside the design basis of the plant

50-461/98-029

LER

Inadequate overcurrent protection for electrical
penetrations due to original design error and the failure to
recognize that redundant protection was needed to meet
safety analysis report requirements

50-461/99-004

LER

Failure to understand the requirement to consider single
failure criteria of the control room ventilation (VC) system

50-461/99-005

LER

Inoperability of standby gas treatment system train "A"
caused by inadequate design of control circuit.

50-461/99-006

LER

Containment and drywell free volumes smaller than
originally analyzed

50-461/99-007

LER

Design error causes main steam isolation leakage control
system to be outside of its design basis

Closed
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50-461/99-009

LER

Failure to properly classify containment penetrations leads
to failure to satisfy secondary containment bypass leakage
rate

50-461/99-010

LER

Inoperability of Division II emergency diesel generator
caused by fuel leaking into lube oil

50-461/99-011

LER

Improper restoration of "A"average power range monitor
causes monitor to not meet seismic qualification
requirements

50-461/1998008-05

NCV

Failure to implement corrective actions following a
determination that the air operated valve program was
inadequate

50-461/1999014-21

URI

Division IIemergency diesel generator inoperability due to
diluted lube oil

50-461/1999015-01

NCV

Failure to accomplish activities associated with the
operator aid program in accordance with procedures and
to have an adequate procedure for removing chemistry
equipment from service

50-461/1999015-02

NCV

Failure to conduct adequate post maintenance testing
following diesel generator maintenance

50-461/1999015-03

NCV

Untimely corrective actions to address fuel oil dilution
issue on the Division IIemergency diesel generator and to
correct air operated valve program deficiencies which led
to the failure of valves to meet acceptance criteria

50-461/1999015-04

NCV

Failure of maintenance personnel to properly restore
APRM monitor results in violation of TS 3.3.1.1

50-461/1999015-06

NCV

Multiple failures to translate design basis information into
specifications, drawings, procedures, and instructions for
safety-related equipment

Discussed
None
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LIST OF ACRONYMS

AOV
APRM
AR
AWG
CAL
CR
DRP
EDG
EM
ISI
LCS
LER
LOCA
MCR
MSIV
NCV
NLOs
OD
OE
PASS
PDR
QA
SBLOCA
SCFH
SOV
SX
TS
USAR
VC
VG
Y2K

Air Operated Valve
Average Power Range Monitor
Action Request
American Wire Gauge
Confirmatory Action Letter
Condition Report
Division of Reactor Projects
Emergency Diesel Generator
Electrical Maintenance
Inservice Inspection
Leakage Control System
Licensee Event Report
Loss of Coolant Accident
Main Control Room
Main Steam Isolation Valve
Non-Cited Violation
Non-Licensed Operators
Operability Determination
Operability Evaluation
Post Accident Sampling Station
Public Document Room
Quality Assurance
Small Break Loss of Coolant Accident
Standard Cubic Feet per Hour
Solenoid Operated Valve
Shutdown Service Water
Technical Specification
Updated Safety Analysis Report
Control Room Ventilation
Standby Gas Treatment System
Year 2000
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