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EXECUTIVE SUMMARY
Point Beach Nuclear Plant, Units 1 & 2
NRC Inspection Report 50-266/99016(DRP); 50-301/99016(DRP)
This inspection included aspects of licensee operations, maintenance, engineering, and plant
support. The report covers a 6-week inspection period by the resident inspectors.
Operations
Operators responded very well to the loss of the only operable instrument air
compressor. Actions were prompt and deliberate. Procedure use was appropriate. Air
compressor equipment problems had continued to be a reoccurring challenge for
operators. (Section 01.1)
Operators were burdened with responding to numerous annunciator alarms for
secondary system control problems during the shutdown of Unit 1 for a refueling outage,
and had to place three of the four moisture separator reheater steam supply valves in
manual. (Section 01.2)
The inspectors observed plant operators take Unit 1 off-line, perform main turbine over
speed testing, and trip the reactor on October 15, 1999. Operators performed well, with
no observed performance or procedure use problems. Plant and operations department
managers provided effective oversight of control room activities. (Section 02.1)
The inspectors identified that a known discrepancy in the loading of a required pipe
support for the safety-related service water (SW) system had not been evaluated for
impact on system operability. The licensee concluded that personnel error had led to
the failure to perform an operability determination. The licensee subsequently identified
an analytical error effecting the seismic qualification of an adjacent section of the same
SW system pipe header. In both cases, the licensee's follow-up analysis concluded that
the SW system remained operable. (Section 02.1)
Operators violated plant Technical Specifications when the flow path through a leaking
containment isolation valve was not isolated within the specified time limit. This failure
occurred because the operators did not recognize the valve's containment integrity
function, as described in the Final Safety Analysis Report. One Non-Cited Violation was
identified. (Section 02.2)
Maintenance
*

No significant observations this period.

Engineering
The inspectors identified that the SW system operating instruction, abnormal operating
procedure, and setpoint document did not include the limiting differential pressures for
the SW system rotating strainers. The licensee subsequently identified that the limiting
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differential pressures used in the system flow model had not been adequately translated
to limiting differential pressure values for normal system operation. The error in
translation was non-conservative and of significant magnitude. The licensee promptly
initiated compensatory actions. The inspectors concluded that the licensee response
was excellent after the inspectors' questioned system parameters, but that the licensee
had missed prior opportunities to identify and correct the problem during the validation
of the SW flow model. One Non-Cited Violation was identified. (Section E1.1)
The licensee performed a chlorine dioxide treatment of the SW system to kill zebra
mussels. Plant staff recognized that safety-related components could be rendered
inoperable as a result of plugging by dead zebra mussels, but had concluded that
multiple trains of equipment would not be affected. However, multiple safety-related
components, including containment fan coolers and emergency diesel generators, were
rendered inoperable or were otherwise degraded as a result of the treatment. Some of
the equipment affected by the zebra mussel shells included equipment that the licensee
had concluded would not be effected. The inspectors identified that the procedure used
for the chlorine dioxide treatment did not contain adequate criteria for monitoring the
affect of zebra mussel shells on safety-related component operability. The licensee
initiated a high level self-evaluation of the evolution. One Apparent Violation was
identified. (Section E2.1)
Plant Support
No significant observations this period.
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Report Details
Summary of Plant Status
Unit 1 began the inspection period at 100 percent power and remained at that level for most of
the period. Unit 1 was shut down on October 15, 1999, to began a refueling outage. Unit 2
was operated at full power throughout the inspection period.

I. Operations
01

Conduct of Operations

01.1

Operator Response to Loss of Instrument Air (IA) Compressors

a.

Inspection Scope (inspection Procedure (IP) 71707)
The inspectors observed operators respond to the trip of the only operable
IA compressor. The inspectors also evaluated the adequacy of the applicable abnormal
operating procedure (AOP) for IA problems. Finally, the inspectors evaluated the impact
of IA system design on the licensed operators.

b.

Observations and Findings
Point Beach plant design included two IA compressors (one normally running and one in
standby) which supported various nonsafety-related pneumatic applications. Some of
these applications involved "fail-safe" safety-related functions. For example, IA pressure
kept the main steam isolation valves (MSIVs) open. If IA was vented, or IA pressure
was lost, the MSIVs would close. The IA system had filters and air dryers that
prevented contaminants from fouling components, such as the MSIV solenoid vent
paths. The Point Beach plant design also included two service air (SA) compressors
which served separate pneumatic applications. Pressure regulators provided flow from
the SA system to the IA system if the IA system pressure dropped below a specific
value. The licensee had experienced several problems with the IA compressors over
the previous several years. The IA system was classified as Maintenance Rule (a)l
because of repetitive failures associated with several components.
On September 26, 1999, one IA compressor was tagged out-of-service for corrective
maintenance. The other IA compressor, "K-2B," was running in its normal control mode.
At 7:19 a.m., K-2B tripped on high discharge pressure because of the failure of the high
pressure unloader valve solenoid. The operators responded promptly, but deliberately,
to this equipment failure. Immediate action was taken in accordance with the alarm
response book and the applicable AOP to restart K-2B and operate it in a manual mode.
However, this mode of operation was undesirable because of increased wear on the
compressor motor. The operators initiated an emergent temporary change to AOP 5B,
"Loss of Instrument Air," to allow opening of manual cross-connect valves between SA
and IA. This allowed K-2B to be secured for corrective maintenance. The temporary
change also allowed non-performance of a step that directed the IA air dryers be

4

bypassed. This step was not considered necessary because adequate IA system
pressure could be maintained with the dryers in-service. The inspectors considered the
observed operator response and use of procedures to be very good.
The inspectors provided two concerns to the licensee. The first concern was that
AOP 5B contained direction to bypass the IA air dryers while the SA system was
supplying flow to the IA system. This appeared to create the potential for introduction of
a common mode failure mechanism (water and other contaminants) into fail-safe
components such as the MSIV solenoid vent valves. The second concern was that the
automatic pressure regulators that provided flow from the SA system to the IA system
were set to open at a pressure below the low MSIV air pressure alarm set point. This
system design meant that operators had to respond to the potential closing of MSIVs at
full power and full steam flow before the automatic system response was initiated. This
apparent unnecessary burden on the operators was of increased interest to the
inspectors because of the continuing history of IA compressor failures (Maintenance
Rule (a)l equipment). These concerns were documented in Condition
Report (CR) 99-2246 by the licensee.
c.

Conclusions
Operators responded very well to the loss of the only operable IA compressor. Actions
were prompt, but deliberate. Procedure use was appropriate. Air compressor
equipment problems had continued to be a reoccurring challenge for operators.

01.2

Unit 1 Shutdown for Refueling Outage U1R25 (IP 71707)
The inspectors observed plant operators take Unit 1 off-line for refueling outage U1 R25,
perform main turbine over-speed testing, and trip the reactor on October 15, 1999.
Operators performed well, with no observed performance or procedure usage problems.
Plant and operations department managers provided effective oversight of control room
activities. Operators were burdened with responding to numerous annunciator alarms
for secondary system control problems, and had to place three of the four moisture
separator reheater steam supply valves in manual. Work order (WO) tags were written
for the steam supply valve controllers. Problems with secondary system control valves
had been observed during previous unit shutdowns.

02

Operational Status of Facilities and Equipment

02.1

Licensee Failure to Assess Operability of Degraded Pipe Support

a.

Inspection Scope (IP 71707)
The inspectors performed routine walk-downs of safety-related spaces, and evaluated
the material condition of observed systems, structures, and components.
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b.

Observations and Findings
On September 24, 1999, the inspectors performed a routine walk-down of the "A" train
emergency diesel generator (EDG) ("G-01" and "G-02") rooms. The G-01 and G-02
EDGs are cooled by service water (SW). A modification was being completed to the
SW supply and return headers to G-01, G-02, and the instrument and SA compressors
located in an adjacent room. The modification involved installing heavy equipment, with
large moment arms (off-center loading), on the externals of the seismic category-1 SW
pipe. Portions of the SW system were in service to support G-02, the operable "A" train
EDG for Units 1 and 2.
The inspectors observed that WO Tag 150431 was attached to pipe support
HB-19-H-11. This "saddle" type pipe support was for the SW supply and return lines to
G-02. The WO tag documented that HB-19-Hi1 was supposed to be loaded to
approximately 450 pounds. However, the inspectors observed that it was in fact
hanging free from the pipe. In addition, the inspectors observed that two chain falls
were attached to the SW return line downstream of HB-1 9-H 11. These chain falls were
supporting the deadload associated with a piece of temporary equipment. The
inspectors asked the Duty Operating Supervisor (a control room senior reactor operator)
whether the condition described on WO Tag 150431 affected the seismic qualification of
the SW piping. In response to the inspectors' question, the Duty Operating Supervisor
initiated CR 99-2261 to track completion of an operability determination. Plant staff
concluded that HB-1 9-H 11 was operable in the observed condition. The inspectors had
not completed a review of the documentation to support this conclusion as of the end of
this inspection period. The inspectors were concerned that a condition that had the
potential to affect the operability of a safety-related system had been identified by plant
staff, but had not been documented in a CR and had not been formally evaluated until
questioned by the inspectors. The licensee reviewed this concern and informed the
inspectors that SW system operability had not been evaluated when the loose hanger
was identified because of personal error on the part of plant staff.
On September 30, 1999, the plant staff identified that the seismic analysis for the
portion of the SW pipe modification in the air compressor room was incorrect.
Specifically, prerequisite modifications had not been completed prior to installation of the
large, off-center equipment on the SW pipe. This condition was identified after the start
of the modification work in the air compressor room, and following the inspectors'
identification of concerns with the observed conditions in the EDG rooms. The licensee
performed a revised analysis, and concluded that the SW pipe remained within
American Society of Mechanical Engineers Code allowable stress limits for seismic
events. The design control requirements of 10 CFR Part 50, Appendix B, Criterion III
specify that the system design basis be correctly translated into procedures and
instructions. The failure to ensure that the seismic analysis prerequisites were correctly
translated into the installation work plans was contrary to the design control
requirements. This licensee identified violation was of minor significance because code
allowable stresses were not exceeded, and was therefore not subject to formal
enforcement action.
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c.

Conclusions
The inspectors identified that a known discrepancy in the loading of a required pipe
support for the safety-related SW system had not been evaluated for impact on system
operability. The licensee concluded that personnel error had led to the failure to perform
an operability determination. The licensee subsequently identified an analytical error
affecting the seismic qualification of an adjacent section of the same SW system pipe
header. In both cases, the licensee's follow-up analysis concluded that the SW system
remained operable.

02.2
a.

Pressurization of Residual Heat Removal (RHR) System Piping (Unit 2)
Inspection Scope (IP 92901)
Section 02.2 of Inspection Report (IR) 50-266/99013(DRP); 50-301/99013(DRP)
discussed an occurrence where a leaking valve (leaking past the valve seat) inside the
Unit 2 containment pressurized the RHR system outside containment. The NRC's
review of the licensee's conclusion that the leaking valve was not a containment
isolation valve (CIV) was tracked as an Unresolved Item ((URI) 50-301/99013-01 (DRP).
During this period, the inspectors completed their review of this URI.

b.

Observations and Findings
On July 20, 1999, the licensee identified that the Unit 2 RHR system outside
containment was being pressurized by leakage from the chemical and volume control
system. The leakage path was through a normally closed system cross-connect valve
(CV-1 33) located inside containment. The licensee had performed an operability review,
and had not identified any operability concerns or Technical Specification (T/S)
compliance issues associated with this condition. On July 26, 1999, the inspectors
identified that CV-1 33 was specified as being a CIV in the facility's Final Safety Analysis
Report (FSAR). Based upon the FSAR classification, a leak through CV-133 required
entry into T/S Limiting Condition for Operation (LCO) Section 15.3.6.A.1.b(2). However,
the LCO had not been entered. The licensee subsequently concluded that valves in
systems with accident mitigation functions (flows into containment) were not considered
to be CIVs, and were therefore excluded from the containment isolation T/S. This
position was communicated to the inspectors at the exit meeting for
IR 50-266199013(DRP); 50-301/99013(DRP). The licensee was pursuing a change to
the FSAR, but in the interim was not treating the valves as CIVs when they leaked.
During this inspection period, the inspectors reviewed the licensee's position on the
applicability of the containment isolation T/S to CV-1 33. The inspectors concluded that
the FSAR designation of CV-133 as a CIV represented the current licensing basis of the
facility at the time the valve leakage was identified. As a CIV, CV-133 was subject to
the requirements of T/S 15.3.6. The LCO in T/S 15.3.6.A.1.b(2)(a)(i) specified that
containment flow paths with a closed system and an inoperable CIV be isolated within
4 hours. On July 20, 1999, the licensee had identified that CV-133 was inoperable
(leaked in the closed (safety) position), but had failed to isolate the flow path through
CV-133 within 4 hours. This violation of T/S 15.3.6.A.1.b(2)(a)(i) is being treated as a
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Non-Cited Violation ((NCV) 50-301/99016-01(DRP)), consistent with Section VII.B.1.a of
the NRC Enforcement Policy. This issue was documented as CR 99-1850 in the
licensee's corrective action program.
c.

Conclusions
The inspectors concluded that the licensee violated T/Ss when the flow path through a
leaking containment isolation valve was not isolated within the specified time limit. This
failure occurred because operators did not recognize the valve's containment integrity
function, as described in the FSAR.

08

Miscellaneous Operations Issues

08.1

(Closed) Unresolved Item (URI) 50-301/99013-01: Containment isolation valve
classification. This item is discussed and dispositioned in Section 02.2, above.

II. Maintenance
M1

Conduct of Maintenance

M1.1

Maintenance and Surveillance Test Observations

a.

Inspection Scope (IP 61726 and IP 62707)
The inspectors observed and reviewed all or portions of the following surveillance test
and maintenance activities:
•

21CP 02.003 A-1, "Reactor Protection System Logic Train A Monthly Surveillance
Test," Revision 15;

•

21CP 02.001 BL-1, "Reactor Protection and Engineered Safety Features Blue
Channel Analog Quarterly Surveillance Test," Revision 11;

•

WO 9917741, "Replace Reactor Protection Relay RT 5A";

•

WO 9717692, "Condition Potentiometer 2N43 on Power Range A Nuclear
Instrumentation Channel";

•

WO 990510, "Change oil, lubricate coupling, and clean air intake grills, Unit 2
component cooling water pump, P-011 B";

•

WO 9700524, "Weld Cable tray supports in Cable Spreading Room"; and

•

RMP 9366, "50VCP-WR350 4.16 kV Vacuum Breaker Maintenance with stored
Energy Mechanism," Revision 3.
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b.

Observations and Findings
The licensee performed work in accordance with the prescribed work instructions. In
addition, the technicians were knowledgeable and resolved minor problems through the
appropriate work document requirements.

c.

Conclusions
The licensee performed maintenance work activities and surveillance testing in
accordance with the prescribed work instructions and procedures.

M2

Maintenance and Material Condition of Facilities and Equipment

M2.1

Response to Abnormal Operation of the G-04 EDG

a.

Inspection Scope (IP 62707)
On October 3, 1999, operators terminated the routine monthly surveillance testing of
G-04 after unexpected voltage fluctuations occurred during the 1-hour loaded run
portion of the test. Consequently, the diesel was declared out-of-service. The
inspectors reviewed the licensee's followup actions to the test failure. As part of that
review, the inspectors reviewed the following documents:
Technical Specification Tests [TS] 84, "Emergency Diesel Generator
G-04 Monthly"
WO 9917592, "G-04 KVAR Fluctuations While G-04 Paralleled to 2A06 and at
2600 KV [kilovolts]."

b.

Observations and Findings
The test was successfully rerun on October 4 after accumulated dirt was cleaned from
the EDG's motor-driven voltage regulator. Additional data taken during the test rerun
did not identify any problems. Communications between engineers and operators at the
EDG and operators in the main control room were good; procedure (and WO) adequacy
and adherence were acceptable. As a result of the problem with the dirty voltage
regulator, the licensee was evaluating whether to add the cleaning of the regulator to its
routine maintenance program.

c.

Conclusions
The licensee's immediate and short-term response to unexpected voltage fluctuations
during a routine surveillance test of the G-04 EDG were good.
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III. Engineering

El

Conduct of Engineering

E1.1

Differential Pressure Limitations for SW System Strainers

a.

Inspection Scope (IP 37551 and IP 71707)
The inspectors reviewed plant Operating Instruction (01) 70, "SW System Operation,"
Revision 20; AOP 9A, "SW System Malfunction," Revision 11; and setpoint document
(STPT) 14.6, "Secondary Systems: SW," Revision 13, to ensure that appropriate design
basis limitations were clearly incorporated. Particular emphasis was placed on ensuring
that system design basis information was communicated because of the high safety
significance of the SW system as identified in the licensee's individual plant evaluation.

b.

Observations and Findings
The Point Beach SW system was designed with a loop-type supply to all safety-related
and nonsafety-related loads and was a common system for both units. There was a
single rotating strainer located at the beginning of each of the north and south SW
distribution headers. The six SW pumps discharged through these strainers, referred to
as "Zurn" strainers (the name of the equipment supplier), into the distribution headers.
The NRC-issued license for Point Beach required that the SW system be operated in
accordance with an SW system model that demonstrated accident flow requirements
will be met under all operating conditions.
The inspectors questioned licensee engineers regarding the limiting (as analyzed in the
SW model) differential pressure across the Zurn strainers. Licensee staff informed the
inspectors that the SW model assumed a limit of 60 percent strainer clogging, and that
this corresponded to a differential pressure of 7 pounds per square inch (psi). The
inspectors reviewed the SW system 01, AOP, and STPT to ensure that this design basis
limit was clearly incorporated. The inspectors identified that the limit was not reflected in
these procedures, and that the control room annunciator for high strainer differential
pressure did not alarm until 7 pounds differential pressure. Given instrument
inaccuracies, this meant that the system could be operating outside the license
conditions before control room operators were aware of an abnormal condition. The
inspectors' level of concern over this issue was mitigated by the fact that the Zurn
strainers were automatically placed in a backwash mode (to blow debris back off of the
strainer) on a set time frequency as well as on high differential pressure (5 psi).
Additionally, auxiliary operators were placing the strainers in the backwash mode at a
differential pressure of 3 psi. This operator action appeared to be appropriate; however,
the installed gauges used to obtain the upstream and downstream pressures were of
too wide a range for such a purpose, and did not appear to be calibrated on a routine
basis. The inspectors communicated these issues to the licensee.
In reviewing the inspectors' concerns, the plant staff identified that the use of a seven
psi differential limit under normal flow conditions was inappropriate. Specifically, the SW
system operated at a much lower flow during normal conditions than under accident
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conditions (approximately 1/3 the flow). The differential pressure developed across a
partially clogged strainer is a function of the square of system flow (velocity). Therefore,
the normal differential limit should be maintained at approximately 1/8 (reciprocal of two
to the third power) the accident condition limit. This meant that the SW system would
be outside the required model with strainer differential pressures of less than one psi
under normal conditions. The licensee immediately implemented compensatory
measures to maintain Zurn strainer differential pressures within appropriate values
under normal conditions such that the accident condition limits would also be met.
While the licensee did not review past operating practices, they were not aware of any
instances where the SW system had been operated with strainer differential pressures
outside these values. The inspectors were also not aware of any instances where this
may have occurred.
The inspectors considered the licensee's actions to be thorough and appropriate in
identifying and addressing the issue of strainer differential pressure after the inspectors
initiated a review of the subject. This positive performance was in contrast to the
licensee's failure to recognize and address the issue prior to inspector involvement. The
licensee had many prior opportunities to ensure that the SW model reflected actual
plant conditions and that the plant was operated within the limits specified in the model.
For example, the licensee had performed several previous reviews to validate the SW
system flow model and to ensure that the system was being operated in accordance
with the model.
Criterion III, "Design Control," of 10 CFR Part 50, Appendix B, requires, in part, that
design basis information for safety-related systems be correctly translated into
procedures and instructions. Operability of the safety-related SW system required, in
part, that clogging of the in-line Zurn strainers be limited to 60 percent. This design
basis information was not correctly translated into the applicable procedures and
instructions (01 70, AOP 9A, and STPT 14.6). Additionally, the automatic system
controls and the local and remote alarms for Zurn strainer differential pressure were
inadequate to ensure that operability limits were satisfied under all flow conditions. This
violation of 10 CFR Part 50, Appendix B, Criterion Ill, is being treated as a Non-Cited
Violation (NCV 50-266/99016-02(DRP); 50-301/99016-02(DRP)), consistent with
Section VII.B.I.a of the NRC Enforcement Policy. This issue was entered into the
licensee's corrective action program as CR 99-2240, CR 99-2241, and CR 99-2255.
c.

Conclusions
The inspectors identified that the SW system 01, AOP, and STPT did not include the
limiting differential pressures for the SW system rotating strainers. The licensee
subsequently identified that the limiting differential pressures used in the system flow
model had not been adequately translated to limiting differential pressure values for
normal system operation. The error in translation was non-conservative and of
significant magnitude. The licensee promptly initiated compensatory actions. The
inspectors concluded that the licensee response was excellent after the inspectors'
questioned system parameters, but that the licensee had missed prior opportunities to
identify and correct the problem. One NCV was identified.
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E2

Engineering Support of Facilities and Equipment

E2.1

Treatment of the SW System for Zebra Mussels

a.

Inspection Scope (IP 37551 and IP 71707)
The licensee performed a chlorine dioxide treatment of the SW system to kill zebra
mussels. The inspectors attended the pre-evolution briefing, reviewed the safety
evaluation (SE 99-092-01) and the work plan (WO 9911726) for the treatment, and
assessed the licensee's response to the subsequent fouling of safety-related
components by dead zebra mussels.

b.

Observations and Findings
Background
Section E2.2 of IR 50-266/99008(DRP); 50-301/99008(DRP) described the inspectors'
review and assessment of the licensee's program for the control of zebra mussels in the
safety-related SW system. The inspectors had concluded that the program had not
prevented zebra mussels from rendering safety-related components inoperable.
The licensee relied on two types of chlorine treatments to prevent the build-up of zebra
mussels in SW system piping and components. The normal treatment consisted of
injecting sodium hypochlorite into the suction of the SW system on a routine basis. This
treatment method was used to kill zebra mussels in their juvenile (mobile) stage.
Sodium hypochlorite was known to be ineffective against zebra mussels that had
attached themselves to pipe and components and had matured by growing a protective
shell. The licensee had performed three special chlorine dioxide treatments of the SW
system to kill adult zebra mussels. The most recent treatment had been performed in
1997. The planned 1998 treatment had not been performed. Zebra mussels had first
been observed in the plant's Lake Michigan water intake structure in 1992.
Zebra mussels had previously affected plant equipment as follows:
the Unit 1 main condenser and secondary system heat exchangers had been
partially plugged with zebra mussels in April 1999
two Unit 1 safety-related containment fan coolers (CFCs) had been rendered
inoperable by partially plugged with zebra mussels in April 1998
one train "A" EDG (G-02) cooling water heat exchanger had been partially
plugged with zebra mussels in May 1997
Based upon this recent history, the licensee was aware that adult zebra mussels were
present in the SW system and that the CFCs and EDGs were susceptible to zebra
mussel fouling.
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1999 Chlorine Dioxide Treatment

The licensee initiated a 3-day-long chlorine dioxide treatment of the SW system on
August 31, 1999. The start of the treatment was delayed because of poor scheduling.
For example, SE 99-092-01 required that all CFCs and all train "B" emergency core
cooling systems be operable prior to the start of the treatment. The CFC prerequisite
was not reflected in the schedule, and testing of train "B" safety injection system was
scheduled for performance concurrent with the treatment. The licensee resolved this
issue, and the chlorine dioxide injection was started at approximately 5:00 p.m. on
August 31.
The inspectors were concerned, on August 31, 1999, by the lack of acceptance criteria
in the work plan. The safety evaluation and the work plan both stated that the
operability of safety-related components could be affected by dead zebra mussels, and
both called for increased monitoring of performance parameters, but neither contained
specific acceptance criteria to support real time operability determinations 1 for some
equipment. Specifically, there was no acceptance criteria for "A" train EDG (G-01 and
G-02) cooler or CFC plugging. The inspectors discussed their concerns with operations
and engineering department managers. Additional formal acceptance criteria were
developed and incorporated into WO 9911726 over the next several days (additional
discussion below).
Dead zebra mussels that sloughed off of SW system pipe and components as a result
of the chlorine dioxide treatment caused the equipment problems listed below.
On September 1, 1999, the Unit 1 CFC SW effluent radiation monitor (RE-216)
failed to draw samples from three of the four CFCs. A back-up monitor was
placed in service.
On September 2, 1999, the G-01 cooling water heat exchanger became partially
plugged. The EDG was declared inoperable, and the T/S LCO was entered
while G-02 was aligned to serve both units. Recognition of the zebra mussel
shell impact on G-01 operability was delayed for about 10 hours because of the
absence of acceptance criteria for cooler differential pressure in WO 9911726.
On September 3, 1999, flow lower than the design basis value was found on the
inboard stuffing box cooler of the Unit 1 turbine-driven auxiliary feedwater pump.
The licensee consulted the pump vender and determined that SW cooling was
not required for this application.

1Note:

safety-related heat exchanger operability was a function (in part) of SW flow and

effective surface area. The value of these two parameters could be changed due to zebra
mussel shell plugging of heat exchanger tubes. There was no direct indication of either value,
in most cases, and system operability was based on infrequently performed detailed capacity
testing and the reasonable assumption that nothing had happened to block heat exchanger
tubes since the last performance test. This assumption was no longer valid with the knowledge
that dead zebra mussel shells would slough off of upstream piping and components following
the chlorine dioxide treatment.
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On September 3, 1999, partial plugging effects were observed on CFCs for both
units. The plugging of the Unit 2 "C" CFC exceeded the full qualification
requirements, and it was declared "operable but degraded," based upon a
reduction in the allowed SW temperature (65 in lieu of 80 degrees Fahrenheit).
On September 4, 1999, the area cooler for the safety injection and containment
spray pumps was removed from service because of zebra mussel plugging.
This cooler is not considered necessary for pump operability.
On September 4, 1999, plugging of the Unit 1 "B" CFC required it to be declared
"operable but degraded," based upon a SW temperature restriction.
On September 4, 1999, plugging of the Unit 1 "C" CFC motor cooling supply
resulted in the CFC being declared inoperable and the appropriate T/S LCO was
entered.
On September 5, 1999, the Unit 1 main condenser waterbox vacuum control
tank was removed from service because of zebra mussel shell plugging. No unit
power changes were required.
The Unit 1 "C" CFC was declared "operable but degraded" because of heat
exchanger plugging.
On September 17, 1999, chemical solution used to clean zebra mussels from the
Unit 1 "A" CFC was found to have leaked through the CFC SW pipe
(containment boundary). The affected coil within the CFC was isolated and the
CFC was declared "operable but degraded."
On September 19, 1999, the Unit 1 main condenser water box vacuum control
tank priming pump tripped due to shell plugging. Operators responded to the
control room annunciators, but no power change was required.
On September 19, 1999, G-02 was removed from service under a T/S LCO due
to partial plugging of its cooler.
On September 20, 1999, leakage was found through the SW pipe pressure
boundary of the Unit 2 "A" CFC. No cause was identified for this leakage. The
effected coil within the CFC was isolated, and the CFC was declared "operable
but degraded."
On September 23, 1999, leakage was found through the SW pipe pressure
boundary of the Unit 1 "B"CFC. A chemical solution had been used to clean
zebra mussels from this CFC. The affected coil within the CFC was isolated,
and the CFC was declared "operable but degraded."
Weaknesses in Licensee Performance During 1999 Chlorine Dioxide Treatment
In planning the 1999 chlorine dioxide treatment, the licensee evaluated the potential
impact of zebra mussel shells on safety-related equipment. As documented in
SE 99-092-01, the plant staff concluded that "past experience" indicated no more than a
single EDG and a single train of CFCs (per unit) would be affected by zebra mussel
shell plugging. Plant staff also concluded that other safety-related functions supported
by SW would not be affected. This conclusion was based on "past experience" as well
as more rigorous analysis of system characteristics. Based upon the conclusions in
SE 99-092-01, WO 9911726 was primarily focused on monitoring the operability of the
CFC heat exchanger coils (excluding the CFC motor coolers) and the EDG coolers.
Subsequent to the start of the treatment, the inspectors became concerned that the
"past experience" with zebra mussels was too limited (too short a period of time) to
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provide a reasonable basis for the limited scope of operability monitoring. Additionally,
one conclusion that could reasonably be drawn from "past experience" was that zebra
mussels had been found in progressively larger portions of the SW system since 1997.
The inspectors communicated these concerns to the licensee. On September 4, 1999,
the licensee developed a comprehensive plan for monitoring all SW cooled safety
related components. The monitoring frequency was consistent with perceived
vulnerability. Actual operability impacts experienced during the 1999 chlorine dioxide
treatment affected both "A" train EDGs, the Unit 1 "C" CFC motor cooling supply, and
CFCs in both trains for both units. Zebra mussel shells were also identified in other
portions of the SW system, such as the supply to the auxiliary feed water pumps, where
plant staff had originally concluded that they would not appear but monitoring was being
performed because of the more comprehensive plan.
The inspectors were concerned with the adequacy of the procedure (WO 9911726)
used to control the safety-related activity of operating and maintaining the SW system
during and after the treatment. A similar concern had been identified during the 1997
chlorine dioxide treatment (see Section 03.1 of IR 50-266/97020(DRP);
50-301/97020(DRP)). As mentioned in the list of equipment problems provided above,
the lack of acceptance criteria delayed actions by operations personnel to declare
safety-related equipment inoperable. At 5:30 p.m. on September 2, 1999, operators
identified that the differential pressure across the cooler of G-01 (the Unit 1 "A" EDG)
was greater than (>15 psi differential) the range of the installed instrument. The Duty
Shift Superintendent (the lead senior onshift senior reactor operator) declared G-01
inoperable due to fouling of the lube oil cooler tubes. The previous onshift crew had
identified that the differential pressure was greater than 15 psi differential at 7:00 a.m.
on September 2, but acceptance criteria had not existed to require corrective actions or
an operability evaluation. Page 7 of SE 99-092-01 specified that operations personnel
would monitor and trend differential pressures across the heat exchangers to determine
if the coolers developed a significant amount of flow restriction so that the applicable
T/S LCO would be entered promptly if diesel operability was affected. The failure to
incorporate quantitative acceptance criteria in the work plan's special logs resulted in
G-01 being inoperable for over 10 hours prior to operator recognition of the problem.
Criterion V, "Instructions, Procedures, and Drawings," of 10 CFR Part 50, Appendix B,
requires that activities affecting quality be prescribed by procedures appropriate to the
circumstances. Work Order 9911726 (original revision), dated August 25, 1999, was
not appropriate to the circumstances because it lacked acceptance criteria for
parameters associated with the operability of safety-related equipment, contrary to the
applicable safety evaluation. This failure to follow 10 CFR Part 50, Appendix B,
Criterion V, is being treated as an apparent violation ((AV) 50-266/99016-03(DRP);
50-301/99016-03(DRP)), consistent with the NRC Enforcement Policy. This issue was
entered into the licensee's corrective action program as CR 99-2177.
Strengths in Licensee Performance During 1999 Chlorine Dioxide Treatment
The inspectors noted two particular strengths in the licensee's reaction to the problems
that arose during and following the 1999 chlorine dioxide treatment. The first strength
was the very aggressive and conservative response of the onshift Duty Shift
Superintendent to the high differential pressure noted on the G-02 cooler the afternoon

15

of September 2, 1999. The Duty Shift Superintendent's insistence that the extent of the
plugging condition be promptly determined made a significant impact on the quality of
subsequent support of the activity. The second strength was the continued conservative
approach to addressing equipment operability. Specifically, in the cases reviewed by
the inspectors, conservative and thorough analytical techniques were used to assess
the impact of partial plugging on SW cooled heat exchangers. Licensee staff also
addressed inconsistencies in the licensing basis, such as the limiting locations for steam
voiding within the CFCs under accident conditions, in an appropriately conservative
manner once the inconsistencies were identified.
Licensee Self-Assessment
The licensee initiated a root cause evaluation for the problems associated with the 1999
chlorine dioxide treatment activity. The inspectors attended several self-assessment
meetings associated with the root cause evaluation. Plant staff who had been involved
with the planning and execution of the activity were honest, open, and self-critical in
identifying areas for improvement. The inspectors considered this be conducive to
effective corrective actions. The root cause evaluation was not available at the
conclusion of the inspection period.
c.

Conclusions
The licensee performed a chlorine dioxide treatment of the SW system to kill zebra
mussels. Plant staff recognized that safety-related components could be rendered
inoperable as a result of plugging by dead zebra mussels, but had concluded that
multiple trains of equipment would not be affected. However, multiple safety-related
components, including CFCs and EDGs, were rendered inoperable or were otherwise
degraded as a result of the treatment. Some of the equipment effected by the zebra
mussel shells included equipment that the licensee had concluded would not be
affected. The inspectors identified that the procedure used for the chlorine dioxide
treatment did not contain adequate criteria for monitoring the effect of zebra mussel
shells on safety-related component operability. One apparent violation was identified.
IV. Plant Support

RI

Radiological Protection and Chemistry Controls

R1.1

Routine Tours of the Radiologically Controlled Area (IP 71750)
The inspectors performed routine tours of the radiologically controlled area. No
significant problems were noted during these tours.
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V. Management Meetings
XI

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
A. J. Cayia, Regulatory Services and Licensing Manager
R. P. Farrell, Radiation Protection Manager
V. M. Kaminiskas, Maintenance Manager
R. G. Mende, Plant Manager
B. J. O'Grady, Operations Manager
C. R. Peterson, Director of Engineering
E. Reddemann, Site Vice President
J. G. Schweitzer, System Engineering Manager
INSPECTION PROCEDURES USED
IP
IP
IP
IP
IP

37551:
61726:
62707:
71707:
71750:

IP 92901:

Onsite Engineering
Surveillance Observations
Maintenance Observations
Plant Operations
Plant Support Activities
Followup - Operations
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ITEMS OPENED, CLOSED, AND DISCUSSED
Opened
50-301/99016-01 (DRP)

NCV

Flow path through a leaking containment isolation valve
was not isolated within the specified time limit

50-266/99016-02(DRP)
50-301/99016-02(DRP)

NCV

Differential pressure limitations for SW system strainers
not appropriately incorporated into procedures

AV

Failure to provide appropriate acceptance criteria in
procedure for chlorine dioxide treatment of the SW system

NCV

Flow path through a leaking containment isolation valve
was not isolated within the specified time limit

NCV

Differential pressure limitations for SW system strainers
not appropriately incorporated into procedures

URI

Containment isolation valve classification

50-266/99016-03(DRP)
50-301/99016-03(DRP)
Closed
50-301/99016-01 (DRP)
50-266/99016-02(DRP)
50-301/99016-02(DRP)
50-301/99013-01 (DRP)
Discussed
None
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LIST OF ACRONYMS USED
AOP
AV
CFC
CFR
CIV
CR
DRP
EDG
FSAR
IA
IP
IR
LCO
MSIV
NCV
NRC
01
psi
RHR
SA
SE
STPT
SW
T/S
URI
VIO
WO

Abnormal Operating Procedure
Apparent Violation
Containment Fan Cooler
Code of Federal Regulations
Containment Isolation Valve
Condition Report
Division of Reactor Projects
Emergency Diesel Generator
Final Safety Analysis Report
Instrument Air
Inspection Procedure
Inspection Report
Limiting Condition for Operation
Main Steam Isolation Valve
Non-Cited Violation
Nuclear Regulatory Commission
Operating Instructions
Pounds Per Square Inch
Residual Heat Removal
Service Air
Safety Evaluation
Setpoint Document
Service Water
Technical Specification
Unresolved Item
Violation
Work Order
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