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control room operations, licensee action on previous inspection findings,
operational safety verification, surveillance program, maintenance program and
licensee event reports (LERs).

Results and Assessments:

O~erations

Ineffective management oversight, lack of teamwork and poor communication
between operations and engineering concerning reactor feedwater (RFW) pump
operation and troubleshooting resulted in a reactor water level transient
and near miss reactor trip on August 13, 1995 (Section 2. 1).

Operators did not stop removing bias from RFW Pump A when the expected
response was not observed prior to the reactor water level transient of
August 13, 1995 (Section 2. 1).
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~ Supply System employees do not have a complete understanding of the
requirements and expectations concerning statements in plant procedures
that include "shall" and "should" (Section 3.4).

~ Control room ambient noise levels were significantly reduced
(Section 5.6).

Maintenance

~ Instrument and controls ( ISC) technicians were not appropriately
performing second person verification checks of valve manipulations in
contaminated areas (Section 6).

The procedural reviews for Plant Procedures Manual (PPH) 7.4.3.3. 1.53 were
not effective at identifying a long-standing error concerning the
specified frequency of the surveillance (Section 6).

Inadequate controls governing the use of "tube" pumps resulted in a spill
of slightly contaminated water in a clean area and weak corrective actions
(Section 7).

~ The procedure for removing the control rod drive (CRD) HCU-118 water
accumulator did not contain an appropriate caution statement to alert
workers to a potentially dangerous condition (Section 7).

En ineerin

The initial troubleshooting of RFW pump control problems was inadequate.
The plan was based on past RFW pump control problems and the system
engineer's conjecture as to the cause of the problem. The initial
troubleshooting plan was incomplete in that its goal was not to determine
which was the degraded RFW pump (Section 2. 1).

Water in the oil of the RFW turbine oil system continues to cause RFW pump
operation problems. An opportunity to conduct a detailed root cause
investigation was missed when the problem actuator was rebuilt prior to a

detailed evaluation being performed (Section 2. 1).

An insufficient number of trained engineers was available to support
timely resolution of an RFW pump problem (Section 2. 1).

The corrective measures associated with LER 93-31, Revision 1, were weak
in that the licensee could not ensure that the control room coolers'unit
heat transfer coefficients" (UA) would not drop below design basis limits
(Section 9).



Plant Su ort

~ A laborer alertly identified that a high-high radiation door was not
properly locked (Section 2.2).

~ Personnel replacing CRD hydraulic accumulator (HCU) 118 used poor
radiological work practices (Section 7).

~ A health physics technician (HPT) demonstrated poor radiological work
practices when responding to a spill (Section 7).

~ Reactor water chemistry controls were excellent (Section 3.2).

Summar of Ins ection Findin s:

Violation 397/9526-01 (Section 6) was opened.
Violation 397/9345-05 (Section 8.3) was closed.
Inspection Followup Item 397/9432-01 (Section 8. 1) was closed.
Inspection Followup Item 397/9434-02 (Section 8. 1) was closed.
Apparent Violation 397/9434-01 (Section 8.2) was closed.
LER 397/94-12, Revision 0 (Section 9. 1) was closed.
LER 397/94-19, Revision 0 (Section 9. 1) was closed.
LER 397/95-10, Revision 0 (Section 9. 1) was closed.
LER 397/93-31, Revision 1 (Section 9.2) was reviewed and remains open.

Attachments:

~ Attachment 1 - Persons Contacted and Exit Meeting
~ Attachment 2 — Acronyms
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DETAILS

1 PLANT STATUS

The plant was at 100 percent reactor power at the beginning of the inspection
period. On August 11, 1995, operators reduced reactor power to 65 percent to
troubleshoot RFW pump control system problems. Reactor power was returned to
90 percent later that day. On August 13, while changing RFW pump controller
configuration, the plant experienced a significant reactor water level
transient. On August 14, 1995, licensed operators reduced reactor power
to 65 percent to continue troubleshooting RFW pump control system problems.
On August 21, 1995, reactor power was increased to 100 percent after repairing
the RFW pump control system. Reactor power remained at 100 percent for the
remainder of the inspection period.

2 ONSITE FOLLOWUP TO EVENTS (93702)

2. 1 Reactor Water Level Transient

Background — The WNP-2 reactor has two steam turbine-driven=.pumps to provide
feedwater to the reactor. During Refueling Outage R10, the licensee replaced
the electronic governor actuators of RFW Turbines A and B. The feedwater
pumps operated correctly at the beginning of the operating cycle; however, the
bias setting of RFW Pump A was higher than the previous operating cycle. In
late July 1995, the system engineer observed that the bias setting for RFW

Pump A was higher than expected and the flows of the RFW pumps were diverging.
Oue to the divergence, the system engineer asked operations to monitor RFW

pump operation carefully. On August 13, 1995, during attempts to adjust
feedwater pump operation, WNP-2 experienced a significant reactor level water
transient.

2. 1.1 Sequence of Events

On August 10, 1995, operators notified the system engineer, as provided in
PPH 2.2.4, "Hain Condensate and Feedwater System," that the bias setting of
the RFW Pump A controller was at -13 units. The procedure stated that if -12
bias units was insufficient to cause 100 rpm speed differences between the
turbines a possible malfunction was indicated. Subsequently, the, system
engineer reviewed the computer history and found that RFW flows had been
diverging since July 23, 1995.

Early on August 11, 1995, the system engineer observed the operation of RFW

Pumps A and B. He could not determine the cause of the higher than expected
bias and the greater than expected differential flow between RFW Pumps A
and B. Based on past problems with the RFW pumps and control systems, the
engineer concluded that one of the possible causes was a loose linkage on the
governor actuator. The RFW B Turbine was thought to be the problem pump
because it had past linkage problems and was providing less flow.



The system engineer initiated Problem Evaluation Request (PER) 295-0933 and
developed a troubleshooting plan. The plan checked the linkage of
RFW Turbine B. However, the plan did not comprehensively evaluate the
performance of RFW Pump B or provide for contingency troubleshooting if the
linkage was not the prob1em. The plan called for adjusting the linkage to
reduce the bias to zero and then trending to see if divergence continued.

On the afternoon of August 11, 1995, the troubleshooting plan was implemented.
Operators reduced RFW Pump B flow to reduce the impact to plant operation if a

problem occurred during troubleshooting. Per procedures, operators reduced
reactor power from approximately 90 to 65 percent. Operators placed the RFW

Pump 8 control'ler in manual. A locknut on the actuator linkage of RFW

Turbine B was tightened one half turn. By 10 p.m., operators had returned the
plant to 90 percent power. Because the bias of RFW Pump A had increased to
approximately -17, the system engineer concluded that tightening the bolt did
not correct the problem. The system engineer recommended to management that
RFW Pump A and B electronic governors (actuators) be replaced again and the
vendor contacted. The system engineering manager and the system engineer
began two weeks of vacation that evening.

On August 12, 1995, engineering management initiated around-the-clock
engineering coverage to troubleshoot the cause of the RFW control system
problems, Two teams of engineers were split into 12-hour shifts,

On August 13, 1995, operators noted that the flows of RFW Pumps A and B had
continued to diverge. The shift manager was concerned that a significant flow
difference between the two pumps could result in a plant transient. Based on
this concern, the operations manager directed that a number of scenarios be
run in the plant simulator to determine the best plant configuration for
continued operation if RFW flow from one of the pumps were to slowly diminish
to zero. The simulator testing indicated that the plant would not scram if an
RFW pump coasted down while at 90 percent power. Engineering personnel were
not aware of ongoing simulator tests. At 5:40 p.m., operators inserted
control rods and increased reactor flow to provide additional reactivity
control with reactor recirculation to improve response if a feedwater pump
were to trip.
At approximately 8 p.m. on August 13, the shift manager and the operations
manager discussed operation of RFW Pumps A and B. The shift manager and the
operations manager believed the abnormal feedwater pump operation was due to a
problem with the RFW B control system principally due to the initial
troubleshooting performed by engineering. Based on his previous experience,
the operations manager concluded that RFW Pump B controller should be changed
from automatic to manual and RFW Pump A controller should remain in automatic,
but the bias should be removed from the controller. The engineering
organization, which had representatives onsite attempting to identify the
cause of the RFW control system problem, was nut consulted about the
configuration change.



At 10 p.m. on August 13, with reactor water level at 36 inches (normal), the
reactor operator began to change RFW Pump A and B controller configuration.
Per PPM 2.2.4, the operators first placed the RFW Pump B controller in manual.
The operators then began to reduce the bias of RFW Pump A controller
(initially at -20 units). As the bias was reduced, RFW Pump A did not
increase flow as it should have. Operators continued to adjust the bias. At
the time when operators reduced the bias of the RFW Pump A controller from
-9 to -7, water level unexpectedly began to increase rapidly. In response to
the increasing reactor water level, the reactor operator manually reduced
RFW Pump flow. Reactor water level reached 54 inches (I/2 inch from a high
level reactor scram), then rapidly decreased to 18 inches (5 inches from a low
reactor water level scram), then stabilized. Operators then restored reactor
water level to normal. After the reactor water level transient, the operators
returned RFW A and B controllers to their pretransient configuration. During
the following week, reactor power was reduced to approximately 60 percent
power and RFW Pumps B and A, respectively, were removed from service and
inspected.

Engineers found that the governor actuator linkage of the RFW Pump B was
making minor contact with its housing. They concluded that the contact did
not adversely affect its operation. The linkage was modified to alleviate the
contact.

When attempting to remove RFW Pump A from service, operators could not fully
shut the turbine throttle valves using the controller. The operators stopped
and removed the RFW turbine from service at the local control panel.

The engineers found that the zero adjust of the governor actuator had shifted,
resulting in the system response the operators observed. The actuator was
replaced and RFW Pump A returned to operation and the reactor returned to
100 percent power.

Upon disassembly at a qualified repair center, the vendor found that the
actuator was filled with a slurry of oil, water and particulate debris. The
vendor concluded that the actuator malfunction resulted from fouling due to
foreign material. The licensee disagreed with the vendors conclusion. The
licensee believed an error occurred during refurbishment of the actuator.
However, the actuator had been subsequently rebuilt without a detailed
evaluation of the root cause of failure.

2. 1.2 Licensee Review Team Conclusions

On August 14, 1995, the acting plant general manager established a review team
to evaluate the sequence of actions and events leading to the level excursion.
The review team charter included identifying problems with command and
control, communications, human performance and technical concerns.



The team documented the following six conclusions:

~ Even though the system engineer stated that he had been aware of the
divergence of RFW Pumps A and 8 flows since July 1995, he did not
effectively track this issue because management had diverted him to work
on review of the improved Technical Specifications.

~ Problem analysis of the divergence of the RFW pumps was inadequate because
interaction of RFW Pumps A and B was not considered.

~ The development and implementation of the troubleshooting plan was

inadequate principally due to inadequate technical review. Further,
actions deviated from procedures without approved documentation.

~ Undue impetus to take action existed, principally due to the system
engineer going on vacation without the availability of trained backup
personnel.

~ Communications between operations and engineering was weak.

~ Timely refurbishment of the RFW pump electronic governor modules did not
occur after Refueling Outage R10.

~~2. 1.3 Review Team Recommendations

The following are the most significant of the review team's nine
recommendations.

~ Senior management should review the communications and command and control
aspects of the event and take appropriate followup actions.

~ Critical systems should have backup system engineers assigned and trained.

~ Management's expectations for convening Incident Review Boards (IRBs)
should be rigorously implemented.

~ The quality of the work and the postmaintenance testing of the RFW pumps
during Refueling Outage R10 should be reviewed and necessary actions
taken.

~ Troubleshooting plans should be considered "infrequently performed
activities" and subjected to the review process required by PPM 1. 16.6C.

2.1.4 NRC Inspection and Conclusions

NRC inspectors reviewed the troubleshooting plans, observed selected portions
of the troubleshooting and repair of the RFW pumps, reviewed the review team



report, and discussed the event with selected personnel. The licensee had not
completed the root cause evaluation for the failure of RFW A actuator and
PER 295-0933 was not completed at the conclusion of the inspection.

The- inspector concluded the following:

The initial troubleshooting plan to correct the operation of the RFW pumps
was based on previous experience and not a thorough analysis of RFW pump
operation. The licensee did not use a sound engineering basis to
determine which RFW pump was malfunctioning (also discussed in NRC

Inspection Report 50-397/95-201).

A critical review of the initial troubleshooting plan by engineering,
operations, supervision and management was not performed.

Communications were not effective. Engineering and operations did not
effectively communicate with each other; therefore, a success-oriented
troubleshooting plan was not developed. Management, operations, and
engineering did not effectively communicate to determine the conservative
operating power level for operation with a degraded RFW contro'l system.
Adequate communications did not occur following the initial adjustment of
RFW Pump 8 linkage to determine the appropriate followup action.
Operations did not confer with engineering when changing the configuration
of the RFW pump controllers because they lacked confidence in
engineering's ability to reach timely resolution of this problem.

Operators did not stop removing bias from RFW Pump A when the expected
response was not observed prior to the reactor water level transient.

The licensee has not corrected the long-standing problem with water
entrainment in the RFW turbine oil system. In 1993, the WNP-2 reactor
scr .mmed when an RFW pump tripped because a connector had corroded due to
water intrusion in the turbine oil. The licensee replaced the connector
with a waterproof connector, but did not correct the root cause of the
problem, which was water entrainment.

Management oversight of the system engineers was not adequate during this
event. Hanagement did not assure that comprehensive troubleshooting plans
were initially developed and trained personnel were available throughout
troubleshooting and resolution of the problem.

The review team developed a detailed chronology of the event; however, the
team's assessment of the appropriateness of the decisions that were made
during this event was not thorough (e.g., changing the configuration of
the controller). Rework of the removed actuator was not adequately
controlled and a detailed root cause evaluation was not conducted.



2.2 Unlocked and Unattended Hi h-Hi h Radiation Area

On August 9, 1995, at approximately 8 a.m., a licensee laborer found a chain
and lock under a maslin wipe near Door C-115 (leading to a high-high radiation
area). The laborer immediately notified a HPT that she had found the chain
and lock by Door C-115, and that she believed the chain and lock might be for
Door C-115. The HPT contacted a health physics supervisor. The health
physics supervisor responded to the area, determined the chain was for
Door C-115, verified no one was in the room, chained and locked the door shut,
and initiated PER 295-0927. Licensee management established an IRB that
included the nuclear safety issues manager to collect information that led to
this event. The IRB found that both the HPT and the equipment operator had
signed the "HIGH HIGH RAD KEY LOG" indicating they had chained and locked shut
Door C-115. The licensee concluded that self-checking by the HPT and
verification by the equipment operator were adequate. This event will be the
subject of special announced inspection 50-397/95-30.

3 PLANT OPERATIONS (71707, 92901)

3.1 Plant Tours

The inspectors toured the following plant areas:

Reactor Building
Primary Containment
Control Room
Diesel Generator Building
Radwaste Building
Service Water Buildings
Technical Support Center
Turbine Generator Building
Yard Area and Perimeter

3.2 Ins ector Observations

3.2. 1 Operating Logs and Records

The inspectors reviewed operating logs and records against Technical
Specifications (TS) and administrative control procedure requirements and
found no discrepancies.

3.2.2 Monitoring Instrumentation

The inspectors observed process instruments for correlation between channels
and for conformance with TS requirements, and no discrepancies were
identified.



3.2.3 'Shift Manning

-10-

The inspectors obse'rved control room and shift manning for conformance with
10 CFR 50.54(k), TS, and administrative procedures. The inspectors also
observed the attentiveness of the operators in the execution of their duties.
The inspectors concluded that shift manning was in conformance with the
applicable requirements and operators were generally attentive to duties'he
control room was observed to be free of distractions such as nonwork-related
radios and reading materials.

3.2.4 Equipment Lineups

The inspectors verified that valves and electrical breakers were in the
position or condition required by TS and administrative procedures for the
applicable plant mode, This verification included routine control board
indication reviews and conduct of partial system lineups. Appropriate entry
into TS limiting condition for operation was verified by direct observation.

3.2.5 Equipment Tagging

The inspectors observed selected equipment, for which tagging requests had

been initiated, to verify that tags were in place and the equipment was in the
condition specified.

3.2.6 General Plant Equipment Conditions

The inspectors observed plant equipment for indications of system leakage,
improper lubrication, or other conditions that would prevent the system from
fulfilling its functional requirements. Annunciators were observed to
ascertain their status and operability.

3.2.7 Control Room Ambient Noise Level

The inspector noted that the licensee made considerable progress in reducing
ambient noise levels in the control room. The control room floor tiles were
carpeted and the ventilation exhaust dampers were adjusted. The inspector
noted that after the licensee took these actions communications in the control
room were more effective.

3.3 Instrument Valve Position

3.3. 1 Background - On August 28, 1995, during a tour of the 471 foot
elevation of the reactor building, the inspector noted that water was draining
from instrument rack Valve E-IR-P024-V-36 (Valve 36) and was directed to the
equipment drain. A deficiency tag (Mork Request WR-95003557, dated 6-23-95)
was hung on this valve stating "Valve 36 leaks by its seat."

Valve 36 was a common drain valve from the instrument rack header serving
several instruments associated with the High Pressure Core Spray (HPCS)

system. The inspector determined that at least one of the isolation valves
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from the HpCS instruments would have to be leaking for Valve 36 to be draining
water.

3.3.2 NRC Followup Inspection

The inspector reviewed the process and instrumentation drawings (P8 IDs) for
Instrument Rack P024. Valve 36 was a three-way valve in which one position
drained the instrument rack header to the floor drains and the other position
directed flow to the upper test connection. The inspector considered the
deficiency tag on Valve 36 was inaccurate in that with Valve 36 directed to
the drain, it was likely that an upstream valve was leaking. The inspector
discussed this with the licensee and the system engineer corrected WR-95003557

to indicate that one of the HPCS instrument valves on P024 was leaking instead
of Valve 36.

The inspector reviewed PPM 3. 1.6, "Startup Instrument Rack Valve Lineup," to
determine the position for Valve 36 as required by procedures. The inspector
noted that PPM 3. 1.6 listed the position of Valve 36 as "N/A." The inspector
found that the position of the instrument rack header drain valves for all of
the instrument racks in the reactor building was listed as "N/A." The

inspector was concerned that if these valves were directed to the test
connection, contaminated water could leak onto the reactor building floors and

result in a radiological problem. In addition, without the position of these
valves being controlled, the valves could be mispositioned during outage,
maintenance or surveillance activities.

The inspector reviewed a sampling of procedures that manipulated the
instrument rack header drain valves. The inspector noted that
PPMs 7.4.6.3.4. 1 A-F reference the instrument rack drain valves. These
procedures were not consistent in designating positions for the three-way
valves. Several of these procedures referred to "opening" and "closing" the
three-way valves, while others used "directed to floor drains" and "directed
to test connection" as the positions.

3.3.3 Licensee Actions

The inspector discussed this issue with the system engineer on September 7,
1995. The licensee acknowledged that PPM 3. 1.6 did not specifically control
the position of the instrument rack drain valves. This was apparently due to
problems encountered with frequent valve manipulations during WNP-2

preoperational testing. The engineer stated that he believed that the
three-way valves contained a quick-disconnect fitting on the test connection
that would prevent leakage to be vented through the test connection unless
there was a test fitting hooked up at this locations In addition, he stated
that the valve had three positions. The engineer subsequently researched the
inspector questions and found that not all the drain valves have a test
fitting on the valve and the valve has only two positions.

The licensee concluded that it was appropriate to establish improved control
over the drain valves. The licensee plans to change procedures to reflect the
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correct position of the drain valves and assure that each drain header is
directed to an appropriate drain.

3.3.4 Safety Significance

The inspector considered this issue to have limited safety significance
because the mispositioning of one of the header drain valves could not affect
the operability of'safety-related instrumentation. However, there could be

radiological consequences concerning the spread of contamination in the
reactor building if the instrument rack header isolation valves were
incorrectly positioned. This issue also indicated that system knowledge was

deficient in that personnel were not aware of the type of valve installed in
the header drain.

3.4 Em lo ee Understandin of Procedure "Shall" and "Should" Statements

Background — In the last 2 years, the NRC has issued the licensee violations
for failure to adhere to procedures. The cause of some of these violations
was an inadequate understanding of procedures that include statements of
"should" and "shall." To address this deficiency, the licensee changed
procedures, placed the procedure changes in required reading and emphasized
management's expectation to the employees.

3.4. 1 Procedure Requirements Concerning "Shall" and "Should"

PPM 1.3.1, "Conduct of Operations," Revision 20, states that "shall" denotes
regulatory requirements. Statements that include "shall" must be performed as

written. PPM 1.3. 1 states that "should" denotes recommendations and

management expectations, but not enforceable requirements. Management expects
each employee using plant procedures to carry out "should" statements unless
circumstances prevent or neces itate deviation. Dep rtures from
recommendations should be done after obtaining a supervisor's concurrence.
Additionally, if operations department personnel obtain supervisory
concurrence from a "should" statement, then the decision along with the reason
for the departure needs to be documented in a log or in the retained
procedure.

3.4.2 Licensee Survey and Audit

In April 1995, the licensee performed a survey of approximately 200 employees.
One goal of the survey was to collect data concerning the

employees'nderstandingof the requirements and expectations associated with "shall" and
"should" statements. The survey found that approximately 80 percent of the
employees had a good understanding of the requirements associated with
"shall." The survey found that approximately 60 percent of the employees
generally understood management's expectations associated with statements that
contain "should."

Additionally, on June 21, 1995, the licensee's equality Assurance organization
completed a surveillance concerning the use of "should" in Volume One Plant
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Procedures. The purpose of Surveillance 295-044 was to evaluate the
consistency of the use of "should" in plant procedures and to assess the
ability of personnel to comply with PPH I.3. 1. The licensee concluded that
the information gathered in the surveillance indicated that Volume I
procedures are not currently able to support management expectations to
document justification for not complying with "should" statements. The
licensee concluded that procedures do not consistently utilize "should" in a

way that agrees with the current definition of "should." The surveillance
also indicated that at le~st two-thirds of the uses of "should" documentation
are not practical to provide benefit to the process. guality Assurance made
no recommendations to correct this deficiency.

3.4.3 NRC Inspection and Conclusions

During the week of August 7, 1995, the inspector questioned 10 licensee
employees from Operations, Maintenance and Engineering on their understanding
of the requirements for statements that include "should" and "shall." The
inspectors found that all licensee employees do not fully understand the
requirements and expectations associated with "shall" and "should" statements.
Nearly all employees (8 of 10) questioned understood that "shall" statements
must be performed; however, few employees (3 of 10) completely understood the
expectations for "should" statements.

From this data, the inspectors concluded that additional licensee actions are
necessary to ensure that all licensee employees completely understand the
requirements and expectations associated with statements of "shall" and
"should," The inspector noted that the structure of licensee procedures which
contain "should" statements has the potential to complicate procedures leading
to the potential for nonadherence. Actions are necessary to improve the
quality of procedures with respect to "should" statements so that employees
can consistently implement management's expectations.'he licensee stated at
the inspection exit meeting that additional actions to improve employee
understanding of "shalls" and "shoulds" were being deve'oped. The NRC will
continue to monitor licensee adherence to procedures and employee
implementation of management's expectations.

4 ONSITE ENGINEERING (37551, 92903)

The inspectors performed inspection of the following onsite engineering
related activities during this inspection period.

4. 1 De raded Containment Vacuum Breaker Snubbers

Background - During WNP-2 preoperational testing, concerns were identified
associated with the cyclic closing forces experienced by the dual disc
wetwell-to-drywell vacuum breakers. The licensee modified the design of the
wetwell-to-drywell vacuum breakers to limit the closing forces. A modified
snubber, a Pacific Scientific mechanical shock arrestor, was attached to the
yoke and disc assembly of the vacuum breaker.
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4.1.1 Refueling Outage R10 Surveillance Testing

During the 1995 refueling outage (R10), a system engineer noted that three
snubbers associated with wetwell-to-drywell vacuum breakers exhibited erratic
behavior and emitted unusual noise during the cycling of three of the nine
wetwell-to-drywell vacuum breakers. The system engineer considered that the
snubbers may be degraded and had the three snubbers replaced. He did not
initiate a PER at this time.

4. 1.2 Licensee Evaluation of Potentially Degraded Snubbers

During the week of July 17, 1995, engineers disassembled and examined the
three potentially degraded snubbers. The engineer concluded that two of the
snubbers were degraded because the metal restraining tab for the capstan
spring of the torque transfer drum had been bent and no longer fully
restricted the movement of the capstan spring. The engineer did not initiate
a PER. The licensee performed modified testing oF the snubber onsite and then
sent the snubbers to a testing laboratory for detailed performance testing.

On August 7, 1995, the licensee informed the resident inspector of finding
three of the containment wetwell-to-drywell vacuum breaker snubbers degraded.
The licensee explained the potential safety significance of the snubbers being
degraded and noted the three snubbers were being sent to a facility for
additional testing, The inspectors questioned the licensee on the
appropriateness of initiating a PER. The licensee then initiated PER 295-0922
with a followup assessment of operability. The licensee concluded the
snubbers on the nine wetwell-to-drywell vacuum breakers were operable based on
the age and the number of cycles the snubbers had experienced. Subsequently,
the licensee's detailed testing confirmed that the degraded snubber s were
capable of performing their design function; however, significant engineering
analysis was required to reach that conclusion.

4. 1.3 NRC Inspection and Conclusions

The inspectors reviewed selected portions of design documents and reviewed
selected portions of the snubber testing associated with the containment
wetwell-to-drywell vacuum breakers. The inspector noted that licensee
engineering and operations supervision and management had not understood that
the snubbers were replaced during Refueling Outage R10 because the snubbers
were potentially degraded. Additionally, management was unaware that two of
the snubbers had been found degraded during the week of July 17, 1995. The
inspectors considered this to be an example of inadequate communications that
led to an untimely evaluation of degraded components and the communication
problems contributed to the lateness in initiating a PER.

The inspector concluded that the system engineer who first identified the
degraded snubbers responded well to the abnormal snubber operation, and the
licensee's engineering analysis of the degraded snubber was based on sound
engineering methodology and was adequate'he lack of timely initiation of a
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PER is also discussed in NRC Inspection Report 50-397/95-201 and will be

tracked as Unresolved Item 397/9526-01.

, 5 PLANT SUPPORT ACTIVITIES (71750)

The inspectors evaluated plant support activities based on observation of work
activities, review of records, and facility tours. The. inspectors noted the
following during this evaluation.

5.1 Fire Protection

The inspectors observed firefighti'ng equipment and controls for conformance
with administrative procedures. The inspectors noted that a high number of
fire impairments existed for which fire tours were being conducted because of
concerns with Thermo-Lag and fire seals, and the number of propped open fire
doors to support work.

5.2 Radiation Protection Controls

The inspectors periodically observed radiological protection practices to
determine whether the licensee's program was being implemented in conformance
with facility policies and procedures and in compliance with regulatory
requirements. The inspectors also observed compliance with radiation work
permits, proper wearing of protective equipment and personnel monitoring
devices, and personnel frisking practices. Radiation monitoring equipment was

frequently monitored to verify operability and adherence to calibration
frequency.

The inspector noted that the station total PERSON-REM exposure for July 1995

was 16.579 REM and the station goal was 10. 1 REM. Generally, the goal was not
achieved due to additional work performed during a period of economic
shutdown. The exposure for August 1995 was 9.883 PERSON-REM under the goal of
10.1 REM.

5.3 Plant Housekee in

The inspectors observed plant conditions and material and equipment storage to
determine the general state of cleanliness and housekeeping. Housekeeping in
the radiologically controlled. area was evaluated with respect to controlling
the spread of surface and airborne contamination. Housekeeping was observed
to be generally good during the inspection period.

5. 4 ~Securi t
The inspectors periodically observed security practices to ascertain that the
licensee's implementation of the security plan was in accordance with site
procedures, that the search equipment at the access control points was

operational, that the vital area portals were kept locked and alarmed, that
personnel allowed access to the protected area were badged and monitored, and
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that the monitoring equipment was functional. No problems were noted during
these observations.

5.5 Emer enc Plannin

The inspectors toured the Emergency Operations Facility, the Operations
Support Center, and the Technical Support Center and ensured that these
emergency facilities were in a state of readiness. Housekeeping was noted to
be very good and all necessary equipment appeared to be functional.

5.6 Plant Chemistr

The inspectors reviewed chemical analyses and trend results for conformance
with TS and administrative control procedures. Reactor water chemistry was
excellent during this inspection period. The inspector noted that the
licensee maintained a chemistry index of 1.0 for the months of July and
August.

5.7 Conclusions

Plant support performance was generally good during this inspection period.

6 SURVEILLANCE TESTING (61726)

The inspectors reviewed surveillance tests required to be performed by the TS
on a sampling basis to verify that:

a technically adequate procedure existed for performance of the
surveillance tests;

~ the surveillance tests had been performed at the frequency specified in
the TS and in accordance with the TS surveillance requirements; and

~ test results satisfied acceptance criteria or were properly dispositioned.

The inspectors observed portions of the following surveillance test.

Procedure Descri tion

7.4.3.3.1.53 quarterly HPCS High Drywell
Pressure Channel A and C Functional Test

The inspectors had the following observations:

~ Frequency of the Surveillance: While the work order indicated that the
frequency of the surveillance was every 12 weeks, the procedure
erroneously specified that the surveillance was to be performed monthly.
The procedure writer indicated that the TS requirements for this procedure
were changed from monthly to quarterly in May 1992. However, the biennial
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review for this procedure failed to identify this discrepancy.
Additionally, planners and technicians, who dealt with the procedure
frequently, did not question the requirement to perform monthly testing.

~ Second Person Verification Checks: The I&C technicians did not
appropriately perform second person verification checks when restoring
safety-related instruments to service. Procedure 7.4.3.3. 1.53, "HPCS

Initiation Drywell Pressure High A and C-CFT/CC," Steps 7. 1.25 and 7.2.25
stated, "have second person verify NS-PS-47A(C) has been properly valved
into service."

The I&C Shop Practices Manual (SPN), Revision 4, Section 8. 1, stated, in
part, ". . .The second person valve lineup checks will always be performed
with 'hands-on'erification. This is to be carried out even it if
requires dressing out in full PC's. Merely watching someone else perform
the valving Xx-S [is] not a sufficient check. . . Your initial on a

valve lineup means that you have actually placed your 'hands on'he
valve."

In addition, the SPM, section 5.3 stated, in part, "Due to as low as

reasonably achievable considerations, certain plant procedures will be

revised to perform second person verification using an alternate method as

stated in the steps of the

procedures�

"

The inspectors observed that the second person verification check was done by
watching the primary worker perform the valve manipulations and no provisions
were made in the procedure for this alternative means of checking valve
positions. Additionally, the individual that signed for the second
verification was not the technician observing the work, but the technician who

was involved with this surveillance test in the control room. The failure to
follow the instructions in the plant procedure and the SPN was a violation of
10 CFR Part 50, Appendix B, Criterion V, which requires, in part, that
activities affecting quality be prescribed by, and accomplished in accordance
with, documented instructions of a type appropriate to the circumstances
(Violation 397/9526-02).

The licensee and the inspector conducted additional interviews with I&C
technicians and determined that the I&C technicians consistently did not
follow the above noted procedural requirements when performing second-person
checks in contaminated areas. They believed that their management had
indicated that the "watching" method was acceptable.

In response to the finding, the licensee initiated PER 295-0892 and determined
that the root cause of the problem was the "lack of consistent use and
definition of terminology used in the PPNs (i.e. independent vs'econd person
verification) and a lack of understanding of shop policy."

The inspector did not entirely agree with the licensee's root cause evaluation
and determined that the failure to provide ILC workers with appropriate
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for corrective measures, the licensee recommended revising Volume 7 PPHs to
use consistent terminology for verifications and to clearly define the terms
associated with second person verification. Additionally, the staff was
retrained on the requirements for performing second checks and the valves
associated with MS-PS-47A(C) were verified to be in the appropriate positions.

The inspectors considered the licensee's corrective actions to be limited
because the actions may not be effective at preventing recurrence (in the long
term) and because they did not include provisions for periodic refresher
training on important SPH topics. The SPH also contained guidance pertaining
to other important work practices that, if not appropriately followed, could
result in operational problems in the plant.

7 MAINTENANCE OBSERVATIONS (62703)

During this period the inspectors o
associated with maintenance and ro

bserved and reviewed documentation
p blem investigation activities to verify

compliance with regulatory requirements and with administrative and
maintenance procedures, required quality assurance/quality control
involvement, proper use of clearance tags, proper equipment alignment and use
of jumpers, personnel qualifications, adherence to radiological work control
practices, and proper retesting.

The inspectors witnessed portions of the following maintenance activities:

Descri tion

refresher training on important SPH topics was a significant contributor to
the root cause. The SPM was provided as a reference document only and was not
used in the field. The technicians did not regularly reference the SPH and
relied on word-of-mouth for guidance, versus looking up the requirements. The
licensee's focus on the adequacy of the procedures in the root cause
evaluation was not appropriate because the terms and definitions provided in
the procedures and the SPM were clear.

Replacement of CRD HCU-118
CRD HCU 22-51 Scram Solenoid Pilot Valve Maintenance

On July 25, 1995, during work on the CRD HCU-118 water accumulator, the
inspectors noted the following radiological control concerns:

~ Radiological Work Practices: A maintenance worker reached across the
contamination boundary with a potentially contaminated hand to secure a
drain line to a noncontaminated beam. The worker indicated that he
temporarily lost track of the contamination boundary when the mishap
occurred. In response to the NRC concerns, the worker was retrained and
cautioned about this work practice. The corrective actions appeared
acceptable.
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~ Control of Radiological Work: An HPT observed the above-noted
radiological controls infraction and swiped the area that the worker
touched; however, the HPT did not caution the worker against the
undesirable practice. The inspector discussed the incident with the HPT
and stressed the need for the site HPTs to demonstrate good controls over
radiological work, including making expectations known to workers,

~ Response to a Spill: The HPT did not respond to a spill in accordance
with the industry recognized practices. Approximately one pint of
slightly contaminated water was spilled in a noncontaminated area when the
tygon tubing of a "tube pump" ruptured during the dr aindown of the
accumulator tank. The technician did not announce the spill to others
that were in the immediate area and started to clean up the spill before
the spill area was isolated. (He periodically left the area to survey
swipes, leaving the spill area unattended.) During the cleanup a worker
nearly walked through the spill area. The NRC inspectors discussed the
response to the spill with the HPT to ensure that site expectations were
understood and further discussed the ~ncident with the technician's
supervisor.

~ Controls for Tube Pumps: The licensee determined that the spill occurred
because the wrong size of tygon tubing was installed in the tube pump.
The tubing wall was too thick for the application and the tube ruptured
when the pump was operated. The inspectors determined that the
maintenance workers that installed the tubing were not knowledgeable of
the vendor recommendations (or even that such vendor recommendations
existed) and no instructions were provided with the pump to inform users
of the requirements. As a corrective measure, the licensee affixed a
label to the pump which indicated the allowable tubing sizes. However,
the inspectors considered the corrective actions to be limited because the
root cause of the problem was not addressed, which was a lack of knowledge
concerning vendor recommendations. Although the corrective step appeared
to address the noted problem for the specific pump, there was not a
reasonable assurance that the same problem would not recur with other
pumps that were in use. Additionally, the vendor made other
recommendations that the workers may not be familiar with, such as
rotating the tubing periodically to avoid a rupture. This issue
demonstrated inappropriate controls governing the use of tube pumps and
weak corrective actions.

~ Caution Statement: The work was performed with single valve isolation (to
seven different lines, including high pressure lines), but the procedure
did not provide an appropriate caution statement to alert the mechanics to
the potential danger associated with opening Valve CRD-V-107 to vent the
line (or removing the quick disconnect which was located at the end of the
line). If one of the isolation valves failed, workers could be sprayed
with high pressure contaminated water when these steps are performed. The
licensee indicated that an appropriate caution would be included in the
next procedure revision.
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8 FOLLOWUP (92901, 92902, 92903, 92904)

The inspectors reviewed records, interviewed personnel, and inspected plant
conditions relative to licensee actions in response to previous open items.

8. 1 Closed Ins ection Followu Items 397 9432-01 "Missin Gasket on
Control Room Air Handler Access Door" and 397 9434-02: "Emer enc
Filtration S stem Ino erable due to Missin Air Handler Gasket"

These two separate incidents resulted in the issuance of LER 94-19, which will
also be closed based on this review. Each instance involved inadequate
control of the control room ventilation pressurization boundary. The
corrective action initiated by the licensee involved counselling cognizant
maintenance personnel of the need to be aware of safety-related ventilation
boundaries. The counselling included three specific items. First, the need
to promptly document plant problems including what was done to correct the
problems and any unusual observations or deviations from the routine during
the course of the associated work. Second, the need to obtain prior approval
prior to changing the configuration of the plant. Third, the importance of
the control room pressurization envelope. Further training was scheduled for
operations, engineering, and maintenance personnel on the same items.

8.2 Closed A arent Violation EEI 397 9434-01 "Emer enc Filter Unit
WMA-FU-548 Ino erable Due to Leakin Delu e Su 1 Isolation Valve"

This event was described in LER 94-12, a condition where water leakage past
Deluge System Isolation Valve FP-V-WMA/21 rendered Emergency Filter Unit
WMA-FU-548 of the emergency filtration system inoperable. On June 23, 1994,
the licensee declared Train 8 of the emergency filtration system inoperable
after discovering approximately 5 inches of water in the bottom of the filter
unit. Water in the filter un t affected the charco. 1 filter ' ability to
remove radioactive iodine such that TS requirements could not be met.

The licensee's completed actions have addressed an estimate of when WMA-FU-548
became inoperable. The date was identified as May 22, 1994, following a flush
of the deluge system. Prior leakage was deemed to have been within the
capacity of the drains Procedural revisions and training specific to the
cause of the event were reviewed by the inspector. The inspector determined
that the corrective actions adequately addressed the problems associated with
this event. In particular, the revision to the work request review process
should help to address the potential for errors by utilizing preliminary
screening by a senior reactor operator and a multidiscipline team approach.
Further, a design change has been initiated that should preclude future
problems with the deluge system.

8.3 Closed Violation 397 9345-05 "Annunciator Res onse Procedure for Steam
Leak Not Followed"

Over a period from November 5, 1993, to November 10, 1993, operators received
several alarms For "Leak Det MSL zT High." This is an indication of a
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potential steam leak in the main steam tunnel. The inspectors noted following
this event that the operators demonstrated several weaknesses in problem
solving. Among these weaknesses was a lack of understanding of building
ambient conditions that affect the temperature differential (c,T) between the
steam tunnel and the reactor building. Another weakness was the failure of
the operators to utilize actual trend data from logs and recorder traces.
Further, the annunciator response procedure clearly stated that if an

increasing zT was confi"med by redundant instrumentation, the required actions
were to locate and isolate the leak.

The inspector verified that training had been conducted and that the training
department had instituted a training module regarding problem solving. The
Procedure PPM 4.601.A3, "Annunciator Panel Alarms," was modified to
incorporate changes to the response for Window 3-8, "Leak Oet MSL zT High."
The change was reviewed by the inspector and appeared appropriate. These
actions address the previously identified concerns.

9 LER REVIEWS (90712, 92700)

9. 1 In-Office Review

The inspectors reviewed and closed the following LERs based on in-office
review. The inspectors considered that the licensee identified the root
causes and corrective action to prevent recurrence.

LER Number Title

94-12, Revision 0 Control Room Filter WMA-FU-54B Inoperable
Due to Leaking Deluge Supply Isolation
Valve

94-19, Revision 0

95-10, Revision 0

Gasket Missing From Main Control Room Air
Handler WMA-AH-51B Precludes Associated
Emergency Fan WMA-FN-548 From Sufficiently
Pressurizing the Control Room

Failure to Comply with Technical
Specification Surveillance Requirement for
Diesel Generator Oue to Inadequate test
Method

9.2 Followu of LERs

9.2. 1 0 en LER 397 93-31 Revision 1: "Main Control Room Heatin
Ventilatin and Air Conditionin HVAC Hi h Tem erature Condition
Durin a Desi n Basis Accident"

1'his LER was initiated when the licensee determined that the main control room
HVAC system may not maintain control room temperature below the design basis
limit of 104 F following a design basis event. Applicable design basis events
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included any condition requiring a reactor shutdown concurrent with a loss of
offsite power (LOOP). The licensee determined that the condition did not
affect plant operability, but the design basis temperature could have been

exceeded during past summers coincident with design basis accident conditions.
Under worst-case conditions, the control room could reach a temperature of
107.9'F approximately 12 hours into an event.

The root cause of the problem was inadequate design margin in the original
design. Specifically, standby service water (SSW) cooling coils installed
with the control room HVAC air handlers were not designed with sufficient
margin to account for fouling. Calculations involving control room
temperatures had assumed a nondegraded UA (no fouling). However, testing of
the SSW pump room coolers identified UA values as low as 55 percent of the
original design values.

As corrective measures the licensee implemented the following actions:

Emergency Chillers: Steps were taken to improve the reliability of the
emergency chillers. The chillers are not safety-related, but do have a

safety-related power source. Corrective measures included performing
monthly surveillance on the chillers and establishing operability
requirements for the chillers in the Licensee Controlled Specifications.

Although the steps taken to improve the reliability of the emergency
chillers were viewed as positive, the chillers are not safety-related and

are not counted on in the licensing basis to mitigate the consequences of
a design basis event. As such, the licensee would still need to
demonstrate that one SSW control room cooler would be sufficient to keep
control room temperatures at or below the design basis limits.

Chemical Cleaning: The SSW system trains and ponds were periodically
treated with biocides to control the organisms that caused the fouling.
However, due to environmental and operationa limitations, the chemical
treatment was not fully effective at eliminating cooler fouling, although
the rate of fouling was decreased. As such, periodic cleaning of the SSW

system coolers was required.

Heat Load Shedding: A control room heat load shedding procedure was

written and implemented. In the event that control room temperatures
exceeded predetermined limits, operators would de-energize nonessential
loads to reduce control room heat sources.

Monitoring SSW Pump Room Cooler Performance: An informal program was
established to monitor the UA values of the SSW pump room coolers. UA

values were calculated a few times a week. Corrective actions were taken
to preclude reaching 65 percent of the original design basis UA (65
percent of the original UA is the new design basis limit for the control
room coolers). The coolers could degrade to this level and the control
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room temperature would be maintained at or below 104'F, with heat load
shedding.

The inspectors reviewed documents associated with the LER and discussed the
issues in detail with several members of the licensee's staff. The inspectors
had the following concerns:

t
~ UA of Control Room Coolers Unknown: The licensee had not established a

correlation between the UA of the control room coolers and the SSW pump
room coolers (which were being monitored). Since the control room coolers
were not tested to determine the UAs, the actual UA of each of the coolers
was not known. The licensee had assumed that the SSW coolers and control
room coolers would foul at the same rate; however, the licensee had not
validated this assumption. Since the two SSW pump room coolers (same
design and similar operating conditions) did not degrade at the same rate,
it was not reasonable to assume that the control room coolers (which were
of a difference design and in a different location) would track
identically with the SSW pump room coolers. Additionally, the licensee
assumed no margin in the analysis to account for potential differences in
the degradation of the coolers.

Cooler Monitoring Discontinued: The licensee had discontinued the
frequent monitoring of the SSW pump room coolers in April 1995. The
licensee normally disconnected the equipment that was used to monitor the
coolers during outages and reconnected the equipment when the outages
concluded. However, the system was recently reassigned to a new system
engineer, who was not informed about the monitoring program and did not
reinitiate the program after the outage. The site still performed an
annual test of the coolers, which yielded the UA values, but an annual
test is not sufficient to ensure that fouling limits are not exceeded.
The site also monitored system fouling using the Deposit Accumulation Test
System (DATS). However, the OATS was not composed of the same materials
as the cooler tubes and was cleaned during the last outage, whereas the
coolers were not. As such, the information from the OATS could not be
directly applied to the coolers. In response to the inspectors'oncerns,
the licensee was considering reimplementing the cooler monitoring program.

Limited Probability Risk Assessment Analysis: The probability risk
assessment analysis (referenced in LER 93-31, Revision 1) that determined
the likelihood of the event did not consider all possible conditions which
could cause an overheated control room condition. Specifically, the
licensee only considered a LOOP concurrent with an earthquake or a loss of
coolant accident. The analysis neglected other valid conditions, such as
any time that the plant is shut down concurrent with a LOOP. In response
to the inspectors'oncerns, the licensee analyzed the additional accident
conditions. The inspectors noted that the overall risk did not change
significantly (by approximately a factor of two).
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Effects of High Temperature on Operators not Considered: In analyzing the
safety significance of the postulated event (in the PER), the licensee
neglected the effects of elevated temperatures on the operators.
Operating under extreme temperature conditions for an extended period of
time would likely result in impaired performance of some of the operators
during a design basis event. The licensee indicated that operator
performance for conditions as high as 104'F was analyzed previously, but
the postulated 107.9'F conditions were not evaluated.

Conclusions: The licensee had determined a new design limit (65 percent or
the original design basis UA) for fouling of the SSW control room coolers.
Staying above this limit, with the procedural provisions to shed control room
heat loads, would be effective at maintaining control room temperatures at or
below the design basis limit of 104'F. However, fouling continued to be a
problem and the licensee was not testing the control room coolers to determine
the UA. Additionally, the licensee did not have a reasonable assurance that
information obtained from the SSW pump room cooler monitoring program could be
directly applied to the control room coolers. Furthermore, monitoring of the
SSW pump room coolers at a frequency deemed sufficient to preclude exceeding
fouling limits was discontinued principally because the licensee had not
established a formal program for short-term monitoring. The steps taken to
increase the availability of the nonsafety-related emergency chillers helped
to minimize the safety significance of the oversights. This LER will remain
open until the licensee addresses the inspectors'oncerns.
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ATTACHMENT 1

1 PERSONS CONTACTED

Washin ton Public Power Su 1 S stem

*J. Albers, Radiation Protection Manager
R. Barbee, System Engineering Manager

*P. Bemis, Regulatory and Industry Affairs Director
J. Burn, Engineering Director
P. Inserra, equality Assurance Manager
T. Love, Chemistry Manager

*H. Manopoli, Maintenance Manager
*R. Hathews, Design Engineering Manager
*J. HcDonald, Technical Services Manager
*J. Muth, Plant Assessments Manager

V. Parrish, Vice President Nuclear Operations
*J. Pedro, Compliance Engineer
*C. Schwarz, Operations Manager

G. Smith, equality Assurance Director
*J. Swailes, Plant General Manager

R. Webring, Support Services Director

U.S. Nuclear Re ulator Commission

*H. Wong, Chief, Project Branch E

*R. Barr, Senior Resident Inspector

The inspectors also interviewed various control room operators, shift
supervisors, shift managers, and maintenance, engineering, quality assurance,
and management personnel.

*Attended the exit meeting on September 20, 1995.

2 EXIT MEETING

An exit meeting was conducted on September 19, 1995. During this meeting, the
inspectors reviewed the scope and findings of the report. The licensee
acknowledged the inspectors'indings. The licensee did not identify that any
proprietary information was provided to or reviewed by the inspectors.



ATTACHMENT 2

ACRONYMS

CRD

OATS
HCU

HPCS

HPT
HVAC
IE(C

IRB
LER
LOOP
NRC

PER
ppM
RFW

SPM

SSW

TS
UA
WNP-2

control rod drive
Deposit Accumulation Test System
hydraulic accumulator
high pressure core spray
health physics technician
heating, ventilation, and air conditioning
instrument and controls
Incident Review Board
licensee event report
loss of offsite power
U.S. Nuclear Regulatory Commission
problem evaluation request
plant procedures manual
reactor feedwater
shop practices manual
standby service water
Technical Specifications
unit heat transfer coefficients
Washington Nuclear Project 2


