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Executive Summary

''. D. C. Cook Units 1 and 2

NRC Inspection Report 50-315/316-96011(DRP)

L

This inspection included aspects of licensee operations, maintenance,
engineering, and plant support. The report covers a 6-week period of resident
inspection, including the follow-up to issues identified during previous
inspection reports.

0 erations

~ On September 22, 1996, Unit 1 tripped due to a lightning strike caused
spurious main transformer sudden pressure signal. All equipment
functioned as designed. Following the trip, the reactor cooled down
further than normal due to a procedural change which had delayed the
isolation of the main steam line drains. The licensee's corrective
actions of changing the procedure =to isolate the drains sooner and of
leaving the drains in manual were effective. (Section 01.2)

Maintenance

The inspectors determined that the observed maintenance activities were
conducted in accordance with approved procedures and were in conformance
with technical specifications with approvals obtained prior to
initiating work. The inspectors observed supervisors monitoring job
progress. When applicable, appropriate radiation control measures were
in place. (Section Ml.I)

During a routine maintenance activity, licensee personnel identified the
Unit 2 South Safety Injection Pump (SIP) was drained as part of the
clearance order. As a consequence, the South SIP could not be properly
filled and vented without a system modification. As noted in inspection
report 50-315/316-96007, Section Ml.2, during the followup to the
draining of a residual heat removal (RHR) pump the licensee had
identified that certain portions of some equipment could not be properly
filled and vented following draining. In addition to the RHR pump
section identified in inspection report 96007, the licensee had
identified that portions of the SI system were also susceptible to these
inadequate venting concerns. Corrective actions to the RHR draining
evolution error, if implemented in a more timely fashion, could have
prevented the draining of the Unit 2 South SIP. (Section Ml.2)

Immediate corrective action following the identification of inadequate
SIP venting capability included adding a new vent path and isolation
valve. Following the installation of the valve, the licensee identified
that the valve was of a different pressure rating than was called for in
the modification package. The licensee took prompt corrective action to
prevent recurrence. A non-cited violation was issued. (Section M1.2)



~ The licensee used the wrong gauge span calibration value for a RHR

minimum flow pressure switch due to personnel error. The calibration
was performed, the error was discovered and promptly corrected while the
RHR pump remained in an inoperable status. This error indicated a

weakness in the control of plant setpoint documentation and calibration
procedures. (Section H3. I)

~ An inadvertent reactor trip signal was generated by an I&C technician
due to a failure to properly establish initial conditions for the
partial performance of an Intermediate Range Nuclear Instrument
calibration procedure. A non-cited violation was issued. (Section
H4.1)

En ineerin

~ A violation was identified for failure to properly control the opening
of small penetrations through a wall separating the mild environment of
the essential service water pumps from the potentially harsh environment
of the turbine building. Licensee personnel did not utilize the
temporary modification process even though licensee procedures required
a temporary modification for breaching high energy line break barriers
(Section El.l).

~ The inspectors determined an engineering memo contained an erroneous
conclusion that the full flow residual heat removal high pressure to low
pressure check valve testing was acceptable. (Subsequent to the
inspectors'dentification of the error, the licensee determined that
the check valve testing addressed in the memo was not required to be
performed at the existing plant conditions). (Section E3. 1)

Plant Su ort

~ The inspectors concluded that effective ALARA planning by Engineering
resulted in reduction of radiation levels on the Spent Fuel Pit
demineralizer from 2.5 R/hr (hot spot) to levels in the 1 — 15 mr/hr
range (Section Rl.l).





Re ort Details

Summar of Plant Status

Unit 1 remained stable at 86 percent reactor power due to main transformer
temperature limitations for most of the report period. At 00:49 pm on
September 21, 1996, a reactor trip occurred due to a turbine trip. The cause
of the turbine trip was a spurious main transformer sudden pressure signal due
to a lightning strike. The plant responded to the trip as designed and no
damage to plant equipment occurred. Following the trip, one reactor vessel
source range detector was found to be reading low. The reactor was not
restored to critical until September 28, 1996, due to the need to replace the
source range detector. The unit was at 88.5 percent power at the end of the
report period.

Unit 2 entered and exited this reporting period in Mode 1 at 100 percent
power. There were no unit shutdowns or significant power reductions.

I. 0 erations

Ol Conduct of Operations

Ol.l General Comments 71707

Using Inspection Procedure 71707, the inspectors conducted frequent
reviews of ongoing plant operations. The conduct of operational
activity that was observed was professional and safety-conscious.
Specific events and noteworthy observations are detailed in the sections
below.

01.2 Un lanned Tri and Un lanned Outa e Assessment Unit 1

a. Ins ection Sco e 71707

At 00:49 pm on September 21, 1996, a reactor trip occurred due to a
turbine trip. The cause of the turbine trip was a spurious main
transformer sudden pressure signal due to a lightning strike. The plant
responded to the trip as designed.

The inspectors responded to the plant and performed an assessment to
ensure that the licensee's response to the trip was appropriate. In
addition, the inspectors followed the licensee's work and operations
during the unplanned outage including the cool-down, the replacement of
the source range and intermediate range detectors, and the subsequent
heatup and startup.
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Following the trip, the inspectors compared the plant response and
status to selected portions of the procedures listed below:

~ Ol-OHP 4023.E-O Reactor Trip or Safety Injection

~ Ol-OHP 4023.ES-O. 1 Reactor Trip Response

The inspectors observed the operators'se of the licensee procedures
listed below during selected portions of the plant cool-down, heatup,
and restart:

~ 01-OHP 4021.001.004 Plant Cool-down From Hot Standby To Cold
Shutdown

~ Ol-OHP 4021.001.001 Plant Heatup From Cold Shutdown To Hot Standby

~ 01-OHP 4021.001.002 Reactor Startup

Observations and Findin s

Following a unit trip, the reactor normally experiences a slight
cooldown and then returns to the normal zero power average reactor
coolant system temperature (referred to as the no load T.„ ). The Unit 1

no load T,„, was 547'F. Following a routine reactor trip, f,„, normally
dropped from 552'F to approximately 545'F before recovering to the no
load T,„ . Following this reactor trip, T.„ dropped to 534'F before
recovering to the no load T,„, setpoint. The licensee determined the
cause of the unexpected drop in temperature was the recent change in
emergency operating procedure (EOP) ES-0. 1 which added a procedure step
to have the operators manually isolate the steam line drains following a
unit trip.
The design of the unit was to have the steam line drains open following
a turbine trip. However, the steam demand of the open drains resulted
in a cool down of the RCS and the operators had been trained to close
the drains as a part of their immediate actions following a unit trip.
However, the closing of the steam line drains had not been addressed in
the EOPs. Following an audit by an industry group, the licensee had
determined that closure of the drains should be included in the EOPs.
Consequently EOP ES-0. 1 had been changed to add the requirement to close
the steam line drains following a unit trip. Previously, the operators
had performed this action during the performance of EOP E-O, "Reactor
Trip," which was performed prior to ES-0. l.
Due to the location of the new step in the EOPs, the operators isolated
the steam line drains later than had been the previous practice. This
allowed a greater cooldown to occur.

Following the reactor trip of September 21, 1996, the operators
monitored the status of the reactor plant to ensure that the plant did
not experience an excessive cooldown. The effects of excessive cooldown
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were observed with pressurizer pressure and level dropping further than
was preferred. The operators isolated the drains earlier than called
for in ES-0. 1 (performed the step out of sequence) in order to avoid an
inadvertent safety injection (SI).

The licensee corrected this problem by:

1) Changing EOP ES-Ol to allow the operators to close the steam
drains anytime it was necessary to prevent an excessive cool-down
and>

2) Leaving the steam lines drain in manual and closed. This was
supported by an engineering review which concluded that no damage
to the steam lines or the turbine generator would occur from any
moisture buildup in the lines. Prior to startup, the drain lines
would be reopened.

c. Conclusions

Operators responded promptly and effectively to the unit trip. The
inspectors determined that the licensee's corrective actions for the
larger than normal RCS cooldown were effective.

II. Maintenance

Ml Conduct of Naintenance

~

~

Hl. I General Comments

a. Ins ection Sco e 62703

Portions of the following maintenance job orders, action requests, and
surveillance activities were observed by the inspectors:

~ C00037260

~ C00014629

~ A00123497

~ A00126418

Repair of reactor coolant loop 84 hot leg wide
range recorder

Replace the existing pump seals with split seals
for the 2 East component cooling water pump

Refueling water storage tank low temperature
alarm came in early

Install temporary modification to blank off
bypass dampers to auxiliary building ventilation
ESF exhaust fan (I-HV-AES-2)

~ 01 OHP-4030.STP.OS( Emergency core cooling system cold shutdown test

~ 12 HHP-5021.016.001 Component cooling water pump maintenance
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~ 01 THP-6030.,IMP.130 Intermediate Range Nuclear Instrument
Cal ibrati on

~ 12 IHP-6030. IMP.066 Generic Calibration Procedure for flow switch 2-
IFC-350

~ Ol OHP-4030.STP.031 Operations Weekly Surveillance Checks

Observations and Findin s

The inspectors found the work performed under these activities to be
professional and thorough. One exception was a self-revealing reactor
trip signal actuation while shutdown. This issue is discussed in more
detail in section H4.1.

Conclusions

The inspectors determined that the observed maintenance activities were
performed with the work package present and in active use. The
inspectors observed supervisors monitoring job progress. When

applicable, appropriate radiation control measures were in place.

Work Control Problems With The South Safet In 'ection Pum Unit 2

Ins ection Sco e 61726

Following the removal from service and draining of the Unit 2 south
safety injection pump (SIP), the licensee determined that the pump could
not be properly vented prior to being restored to service.

The inspectors reviewed the licensee's response to this issue by
interviewing plant staff and observing activities associated with
returning the SIP to service.

Observations and Findin s

On September 18, 1996, the licensee removed the south SIP from service
for routine maintenance. The pump and portions of the SI piping,
including portions of the suction line from RHR to the SIP, were drained
in order to support the scheduled maintenance. Several hours after the
system was drained for maintenance, a component engineer with previous
SI system experience observed the SIP activities and realized that the
licensee would be unable to fully vent all the air out of the pump
suction piping when restoring the SIP to service due to the piping
configuration and the lack of vent paths.

The licensee determined it was possible to add a vent to the SIP suction
piping and implemented a modification to do so. The vent was added, the
system was vented, and the SIP was restored to service. The additional
work added slightly over 27 hours to the planned 20 hour outage.
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Back round:

The licensee had previously identified a pump venting problem with a
residual heat removal (RHR) pump (reference inspection report 50-
315/316-96007, Section M1.2 and inspection followup item 50-315/316-
96007-01) on August 21, 1996. The pump venting problem involved the
operational status of the reactor unit at the time an emergency core
cooling system pump (ECCS) was returned to service after having been
drained. If the ECCS system was drained during a refueling outage, the
pressure in the reactor coolant system (RCS) would be low enough that
the ECCS pumps could achieve full flow to the reactor vessel and sweep
all air out of the drained system piping during post maintenance testing
(PMT). However, if PMT was performed while the unit was on line, the
RCS pressure would be high enough to prevent flow to the reactor vessel.
The only available flow would then be through pump minimum flow lines
which resulted in insufficient flow rates to flush all the air out of
the drained lines...

During their root cause analysis of the RHR evolution, the licensee had
determined that necessary corrective actions included revising the pump
standard clearances to include an "outage only" restraint. This would
ensure that a pump would only be drained when the reactor was shutdown
and subsequent PMT could effectively remove trapped air.

Licensee management stated that due to a communications error between
them and their staff, the corrective actions of adding an "outage only"
constraint were not completed. When the SIP was scheduled to be worked,
the personnel involved failed to realize the clearance to be used was
one of those needing to be revised. Management corrective actions
consisted of discussions with their staffs to stress the importance of
clearly communicating what actions were completed and how they were
completed. The licensee's failure to ensure proper corrective action
was taken was a violation of 10 CFR Part 50, Appendix b, Criterion XVI.
This licensee identified and corrected violation is being treated as a
non-cited violation (50-316/96011-04(DRP)), consistent with Section
VIII.B.1 of the NRC En'forcement Polic .

Additional Licensee Identified Problems With the Vent Modification

The vent was added in a safety-related portion of the suction piping to
the SIP. The portion of suction piping in which the vent was added had
a design temperature and pressure rating of 220 PSIG at 200'F. As a
standard practice, the design engineer for the vent modification
specified that a 600 PSIG rated isolation valve be installed. During a
routine update of the warehouse parts control system following the
modification, licensee personnel identified that a 150 PSIG rated valve
had been installed instead of the required 600 PSIG rated valve.

The work order required verification that the correct valve was
installed, but did not specify which precise valve identifier should be
used. All personnel involved in the installation of the SIP suction
vent path isolation valve utilized a purchase order (PO) number when
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performing material verification. The PO number was not specific to one
valve or valve type, and all involved licensee personnel had been
trained to use specific material traceability numbers, not PO numbers.

Licensee corrective actions included adding a specific requirement to
future job orders that personnel verify material correctness using
specific material traceability numbers, not PO numbers. The failure of
the licensee to control safety related material is a violation of 10 CFR
Part 50, Appendix B, Criterion VIII. However, this licensee-identified
and promptly corrected violation is being treated as a Non-Cited
Violation (50-316/96011-02(DRP)), consistent with Section VII.B.1 of the
NRC Enforcement Polic .

Conclusions

Due to a communications error, the licensee repeated the undesired
draining of an emergency core cooling system component. Prompt
immediate corrective 'action was taken and the equipment was fully vented
prior to being restored to service. The licensee self-identified the
repeat error and took effective steps to prevent recurrence. In
addition, the licensee self-identified the installation of the wrong
valve during the safety related modification and took prompt corrective
action to prevent recurrence. The licensee determined that the SIP was
fully operable prior to returning the pump to service.

Maintenance Procedures and Documentation

Flow Switch Procedural Errors Unit 2

Ins ection Sco e

On October 2, 1996, residual heat removal (RHR) system flow switch 2-
IFC-315 was calibrated using an incorrect value for gauge span
calibration.

The inspectors interviewed licensee personnel, reviewed the calibration
procedure, reviewed the licensee's plant setpoint document, and assessed
the licensee's corrective actions.

Observations and Findin s

Under low RHR system flow conditions, flow switch 2-IFC-315 opened a
minimum flow valve (IMO-312) to prevent RHR pump damage. The 0-1500 gpm
gauge associated with this flow switch was used to measure RHR pump flow
for periodic In-Service Testing (IST).

Calibration of the RHR flow switch required one calibration value for
the switch setpoint and a separate calibration value for the gauge span.
These calibration values were based on calculations which converted
measured differential pressure across an RHR piping elbow flow tap to
the corresponding value of flow through the RHR piping elbow. The
calculations were contained in an Engineering Controlled Procedure



(ECP), and the calibration values were listed in the Plant Setpoint
Document (PSPD).

Instrumentation and Control (I8C) technicians assigned to perform
calibration of flow 'switch 2-IFC-315 noted that the PSPD listed gauge
span calibration values for the Unit 1 and Unit 2 RHR flow switches were
different by exactly'one inch water gauge (1 inch H,O), but that the two
systems had the same piping configuration. The I8C technicians
requested engineering assistance in determining whether the PSPD listed
gauge span calibration values were correct.

Engineering performed a cursory review of the applicable ECPs, and
concluded that the difference in gauge calibration values was due to a
transcription error in the original calculation. Under the direction of
Engineering, the 18C technicians used the Unit 1 gauge calibration
value, 23.2 inches H,O, when the Unit 2 gauge span was calibrated on
October 2, instead of the PSPD listed Unit 2 value of 22.2 inches H,O.

PNT results for flow rate (as read on the newly calibrated gauge) were
low and out of the allowable specification. A condition report was
initiated. Engineering directed that the gauge be recalibrated using
the PSPD listed Unit 2 gauge calibration value. PHT results following
the recalibration using the original gauge span value of 22.2 inches H,O
were in specification, and the pump was declared operable.

I8C Engineering was scheduled to perform a detailed review of the ECP
calculations to verify the proper span calibration values.

Conclusions

The licensee used the wrong calibration value for the gauge span due to
personnel error. The calibration was performed, the error was
discovered and promptly corrected while the RHR pump was already in an
inoperable status. This error indicated a weakness in the control of
plant setpoint documentation and calibration procedures but the
inspectors concluded that no violation of regulatory requirements
occurred. Therefore, the inspectors have no further concern at this
time.

Haintenance Knowledge and Performance

Un lanned Reactor Tri While Shutdown Due To Personnel Error Unit 1

Ins ection Sco e

On September 26, 1996, a reactor trip signal was generated by
Instrumentation and Controls (I8C) technicians when intermediate range
nuclear instrument (IRNI) instrument power fuses were removed without
the Level Trip switch being placed in the Bypass position. The reactor
was shutdown in Mode 5 at the time of this event, and no actual control
rod movement occurred.
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The inspectors interviewed technicians and management, reviewed licensee
calibration procedures, and assessed the licensee's root cause analysis
and corrective actions for this event.

Observations and Findin s

Partial performance of calibration procedure 1 THP-6030. IMP. 130,
"Intermediate Range Nuclear Instrument Calibration," Revision 6, was
required to set the compensating voltage power supply of the IRNI after
replacement of the Source and Intermediate range detectors. The IKC

technician and his supervisor determined which portions of the
calibration procedure were to be performed, and marked as not applicable
(N/A) the portions that would not be performed. This was allowed by the
procedure.

Section 8.2, "Compensation Voltage Power Supply Adjustments," of the
calibration procedure did not contain instructions to place the Level
Trip switch into the Bypass position prior to removing the Instrument
Power fuses in step 8.2. 1. Section 8. 1, which provided instructions for
adjusting the low voltage power supply, contained the required caution
about proper switch position, but performance of Section 8. 1 had been
marked N/A.

As follow-up to this event, the inspectors verified the licensee's
corrective actions:

(1) The IRNI calibration procedure was revised to make the sections
usable in a stand-alone fashion. The Prerequisites section was changed
to place the Level Trip switch in the Bypass position prior to any
adjustments to the instrument. Directions to place the Level Trip
Switch to Normal were placed in the Restoration section of the
calibration procedure. The Documentation section of the procedure was
revised to state that when partial performance of the procedure was

required, the Pr erequisites and Restoration sections could not be marked
N/A.

(2) An administrative hold was placed on all other IRNI and Source Range
Nuclear Instrument (SRNI) procedures until the corrective actions listed
above were incorporated.

(3) A backup review of N/A marked procedures by an additional supervisor
was directed as an interim measure until long term review of the use of
N/As was completed.

(4) A plant-wide review of the use of N/As in procedures was
initiated as a long term corrective action for this event.

11
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The failure of the licensee to ensure that the testing procedure was
appropriate to the circumstance was a violation of 10 CFR Part 50,
Appendix B, Criterion V. However, this licensee-identified and promptly
corrected violation is being treated as a Non-Cited Violation (50-
316/96011-05(DRP)), consistent with Section VII.B.1 of the NRC
Enforcement Polic .

Conclusions

A failure to properly establish initial conditions for the partial
performance of an Intermediate Range Nuclear Instrument calibration
procedure caused an inadvertent reactor trip signal to be generated.

The IRNI calibration procedure was not conducive to use of the sections
in a stand-alone manner (i.e., for troubleshooting or other than full
performance) due to a format where each section did not contain setup
and restoration steps.

III. En ineerin

Conduct of Engineering

NRC Identified Tem orar Modification Throu h A Hi h Ener Line Break
Dividin Wall Unit 1

Ins ection Sco e 37551

During a routine tour of the turbine building on September 2, 1996, the
NRC inspectors identified several small openings through a high energy
line break (HELB) wall. The inspectors evaluated the mechanisms by
which the wall openings were controlled, in order to determine licensee
compliance with commitments and regulations. Documents reviewed
included the following:

~ PMP 5040.MOD.001, Revision 5 "Temporary Modifications"

~ C0034691 Job Order to place a temporary sodium hypochlorite
injection system in service

~ FSAR Sections 7.5, "Engineered Safety Features Instrumentation"
and 14.4, "Environmental qualification Analyses."

~ Plant Managers Standing Order (PMSO) 153, "Control of High Energy
Line Break (HELB) Doors and Barriers"

Observations and Findin s

During a routine tour, the inspectors observed three small openings
between the turbine building and the screenhouse. The openings were
approximately 3 inches in diameter and were in normally capped
penetrations. The caps had been removed and hoses and cables were

12



passed through the wall using these openings. The hoses and cables were
being utilized by chemistry personnel to chemically treat various plant
systems as part of a biocide program. The wall was a separation barrier
between the screenhouse and the turbine building.

The FSAR defines the screenhouse as a mild environment which contains
the essential service water (ESW) pumphouse as well as non-safety
related components. A mild environment as defined by 10 CFR Part 50.49
"...is an environment that would at no time be significantly more severe
than the environment that would occur during normal plant operation...."
The turbine building contains many high energy lines. The wall serves
to separate the screenhouse mild environment from the harsh environment
that would exist in the turbine building following a postulated HELB. A
harsh environment as defined in 10 CFR Part 50.49 is "... any location
related to the pipe break analysis described in the FSAR, and having the
potential for the temperature of operating electrical equipment or
instrumentation to greatly exceed that of normal operating
conditions...." Some equipment was assumed, by plant design, to be in
mild environments and other equipment was assumed to be in harsh
environments. The ESW rooms were assumed to be separated from the harsh
environment and thus the equipment was not qualified to withstand harsh
environments.

The inspectors researched licensee data bases, and determined approved
plant drawings did not specify that the three penetrations were open.
The licensee's subsequent search verified that no evaluation specific to
these openings had been performed, but that an evaluation for two nearby
door openings determined it was allowable to have as much as 42 ft'pen
between the turbine and screenhouse buildings. Fortuitously, the size
of the door openings bounded the size of the open penetrations. The
licensee then concluded no operability concerns existed for the ESW

equipment, based on the sum of the opening areas being less than 42 ft'.
The licensee procedure controlling temporary modifications (PHP 5040
MOD.001, referenced above), in step 4. 11, defined a temporary
modification as "Any short term configuration that exists on plant
systems, components, or structures ... which does not conform to
approved plant drawings ... and is being used to maintain operation of
the plant." The cable and hoses being passed through the wall were
being used for a short term (9 months) chemical injection in order to
maintain internal cleanliness of the safety related essential service
water system and the non-safety related non-essential service water
system.

The inspectors determined that no temporary modification had been
performed as required by plant procedure PHP 5040 MOD.001. The failure
to comply with licensee procedures is a violation (50-315/316-96011-
02(DRP)) of 10 CFR 50, Appendix B, Criterion V.

13





C. Conclusions

The licensee's failure to comply with plant procedures and perform a

temporary modification process for opening penetrations in a barrier
between harsh and mild environments was a violation.

E3

E3.1

Engineering Procedures and Documentation

RHR Check Valve Full Flow Test Unit 1

a ~ Ins ection Sco e 37551

b.

During an unplanned Node 5 outage, the licensee was performing tests of
plant components in accordance with the ASHE Boiler and Pressure Vessel
Code, Section XI, "Inservice Testing." During this testing, a required
flow rate was not achieved through one check valve between the RCS and
the RHR pumps. The licensee evaluated the data and concluded the test
met code requirements.

The resident inspectors reviewed the licensee's engineering evaluation
and determined that additional follow-up was warranted. The inspectors
then performed additional follow-up of the test data and code
requirements utilizing the following documents:

~ 12 OHP 4030.STP.008( Emergency core cooling system cold
shutdown test

~ FSAR Sections 9.3, "Residual Heat Removal System," and 14.0,
"Safety Analysis (Unit 1)."

Observations and Findin s

The inspectors'eviewed the licensee's test data and engineering
evaluation for an RCS check valve flow test, and determined that the
evaluation was technically incorrect. The licensee had accepted test
results which were out of specification by inappropriately taking credit
for a difference between the actual test conditions and designed
operating conditions. Specifically, at the time of the test in
question, RCS pressure (pump discharge backpressure) was higher than
would be experienced during design bases operation of the pump. The
licensee attributed the lower than allowed flow through the check valve
being tested to the higher than normal RCS pressure without regard to
the fact that the check valve had not been tested at the required flow.
The inspectors disagreed with the licensee's conclusion that the
applicable code requirements allowed such a determination. Following
discussions with the inspectors, the licensee agreed that the test, as
performed, was not acceptable.

14
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C.

Additional discussions with the licensee resulted in a mutual
determination that NRC regulations did not require a RCS check valve
flow test in the existing plant configuration. Licensee personnel
suspended performance of the test.

Some tests the licensee were required to perform had specific time
intervals associated with their performance. Thus', if a test was
improperly performed and then taken credit for, it could cause the
licensee to exceed the required time interval. That situation did not
exist for this error. The test was required to be performed every time
the licensee went to- an appropriate Mode 5 condition. The licensee
never entered the appropriate conditions in Mode 5 to require
performance of the check valve test.

Conclusions

E8

E8.1

The inspectors determined that the test procedure for the RHR check
valve was weak in that it did not clearly specify that the RCS was
required to be at a low pressure in order to accurately test the pump
under design conditions. Also, engineering personnel's review of the
test data was technically inadequate.

Miscellaneous Engineering Issues

0 erabilit of Pressurizer Power 0 crated Relief Valves PORV Without
Backu Air Su lies Both Units

Ins ection Sco e 37551

During a review of the licensee's maintenance practices on the
pressurizer PORV air line check valves, the inspectors developed a
concern regarding the operability of the PORVs without backup air (in
Modes 1, 2, and 3). The inspectors reviewed the licensee work order
history, reviewed PORV testing procedures, interviewed personnel,
reviewed the licensing basis, and reviewed the FSAR to determine
licensee compliance with the operability requirements for the
pressurizer PORVs backup air supplies. Licensee and NRC documents
reviewed included:

OHP 4021.002.001, "Filling and venting the reactor coolant system"

OHP 4021.001.004 "Plant Cooldown From Hot Standby To Cold
Shutdown"

NRC Generic Letter 90-06, "Resolution of Generic Issue 70, Power-
Operated Relief Valve and Block Valve Reliability, and Generic
Issue 94, Additional Low-Temperature Overpressure Protection For
Light Water Reactors, Pursuant to 10 CFR 50.54(f)"

AEP:NRC: 1131, Letter between the licensee and NRC dated December
21, 1990

15



~ AEP:NRC:1131A, Letter between the licensee and NRC dated April 16,
1991

~ AEP:NRC: 1131B, Letter between the licensee and NRC dated January
6, 1993

~ Action Request A0026389, dated August 3, 1992, PORV 2-NRV-152
failed to stroke properly using emergency backup air

~ Job Order C0011060, October 1994, Replaced check valve 2-CA-711

~ Job Order C0026749, October 1994, Replaced brass check valve with
soft seat check valve for 2-CA-711

~ Technical Specification Amendment number 176 (Unit 1) and 161
(Unit 2), issued by NRC on larch 9, 1994

b. Observations and Findin s

From August of 1992 until October of 1994, a Unit 2 PORV (2-NRV-152)
would not meet its stroke time requirements due to excessive air line
check valve leakage. During that time, the licensee did not declare the
PORV inoperable. It was the licensee's position (as stated below) that
operability of the PORVs did not require the emergency backup air
system.

Descri tion of PORVs Air Su l S stem

Each of the licensee's two reactor units has three pressurizer power
operated relief valves (PORVs). Only two of the three PORVs in each
unit have emergency backup air supplies. Normally the PORVs receive air
from the plant's air supply system. Even though the plant air
compressors receive power from the emergency diesel generators during a
loss of off-site power, the air system is not safety related.

If the normal air supply system should fail, there is a check valve
which will close separating each PORV from the normal supply system.
The emergency backup air supply for the PORVs consists of an air
reservoir and a high pressure nitrogen bottle. The nitrogen bottle has
appropriate pressure reducing valves and actuating devices to ensure
that the nitrogen reaches the PORV diaphragms at the proper pressure.
The nitrogen bottle and the air reservoir together constitute the
emergency backup air system.

If the check valve separating the normal air supply system from the PORV
failed to properly seat, then it would be possible for the emergency
backup air supply system to depressurize through the leaking check
valve. This would include both the reservoir and the nitrogen bottle.
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Generic Letter 90-06 and Basis

Generic Letter (GL) 90-06 was issued on June 25, 1990, and requested
that "On the basis of technical studies for GI-70, the staff requests
that to enhance safety, actions identified in Section 3 of Enclosure A
be taken by all PWR licensees ... that use or could use PORVs to perform
any of the safety-related functions identified in Section 2 of Enclosure
A." This was recognized as a regulatory backfit and an analysis was
performed and approved by the NRC.

Section 2 of Enclosure A to the GL stated, in part, "The staff, in its
evaluation, determined that over a period of time the role of PORVs has
changed such that PORVs are now relied upon by many Westinghouse, B&W,
and CE designed plants with PORVs to perform one, or more, of the
following safety-related functions:

1. Mitigation of a design-basis steam generator tube rupture
accident,

2. Low-Temperature overpressure protection of the reactor vessel
during startup and shutdown, or

3. Plant cooldown in compliance with Branch Technical Position RSB 5-
1 to SRP 5.4.7, "Residual Heat Removal (RHR) System.""

Section 3. 1 of Enclosure A to GL 90-06 stated, in part, "Based upon the
analysis and findings for GI-70, the staff concludes that the following
actions should be taken to improve the reliability of PORVs and block
valves... 2. Include PORVs, valves in PORV control air systems,
within the scope of a program covered by ... Section XI...."
Licensee's Res onse to GL 90-06

The licensee's initial response (AEP:NRC:1131, dated December 21, 1990)
stated in action item 2 that since the PORVs were in the Section XI
program that they "...didn't intend to separately include the control
air system components in the IST program. Indirect testing will
continue to be accomplished by testing the PORVs, on a cold shutdown
frequency as covered by the IST Program, in accordance with plant
procedures. This will include testing to ensure that the valves stroke
using normal and backup air supplies."

On April 16, 1991, the licensee submitted a TS change request
(AEP:NRC: 1131A) to generally adopt the TSs proposed by the staff in GL
90-06. In this response they stated, "...we believe that current in-
service testing of the PORVs already indirectly provides assurance of
proper operation of the control air system valves....Plant procedures
will be enhanced to provide further assurance that the control air
system valves perform their required functions when the PORVs are
stroked off both the normal and backup air supplies every 18 months
during cold shutdown....Paragraph 4.4. 11. 1 includes new requirements,
per the GL, to operate the solenoid air control valves and check valves
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in the PORV control systems through one complete cycle of full travel
once per 18 months. These requirements will be satisfied via testing
which ensures that the PORVs stroke using both the normal and backup air
supplies (for those valves with a backup air supply), which implies
proper operation of .associated solenoid and check valves. However, it
should be noted that the backup air supply, which is provided on only
two of the three PORVs, is intended for use only when these valves are
being used for LTOP service, rather than in Nodes 1, 2, and 3." Low
temperature overpressure protection (LTOP) is only required when the
plant is cooled down and depressurized and not in Nodes 1, 2, and 3
(Mode 1 is full temperature and pressure and power greater than 5X).

On January 6, 1993, the licensee informed the NRC (AEP:NRC: 1131B) that
certain of their commitments on GL 90-06 were complete. In reference to
the NRC requirement that control air system check valves be tested the
licensee stated, "We took exception to this requirement...." In
addition the licensee stated that "Plant procedures will be enhanced to
provide further assurance that the control air system valves perform
their required functions when the PORVs are stroked off both the normal
and backup air supplies every 18 months during cold shutdown."

The licensee performs the testing of the PORVs on the emergency backup
air system using OHP 4021.002.001, "Filling and venting the reactor
coolant system," attachment 2, "PORV testing." Objective 1. 1, states,
"This test is used to prove the OPERABILITY of the PORVs." Objective
1.2, states, "This test performs a functional test of check valves ...."
The procedure tests each of the PORVs twice, once on plant air and once
on emergency air. However, the procedure doesn't clearly specify any
difference in the stroking of the PORVs on normal air or emergency air
as regards to operability.

The only docketed NRC response to the licensee's GL 90-06 submittal
occurred in the TS change request. On March 9, 1994, TS Amendment 176
(Unit 1) and 161 (Unit 2) were issued. The cover letter also stated,
"...our review of your responses to GL 90-06 is completed and your
actions in response to GL 90-06 are considered satisfactory and
complete."

Licensee's FSAR Commitments

In FSAR section 14.2.4, the 1'icensee identified that the PORVS are
relied upon to mitigate the SGTR accident. For a steam generator tube
rupture without off-site power the licensee stated they would...

"...Open pressurizer relief valves as required to reduce
reactor coolant system pressure to less than 1000 psia.
These actions will automatically reduce the pressure in the
faulty steam generator below 1100 psia. To ensure that
relief valve capacity is available for reactor coolant
system depressurization, the Technical Specifications
require at least two pressurizer power operated relief
valves to be available in Modes 1, 2, and 3."
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Conclusions

The excessive leakage of the air check valves would negatively impact PORV

operability, thus the licensee's statement in AEP:NRC: 1131A notwithstanding,
an inoperable emergency backup air system should call into question the
operability of the PORVs.

The question of PORV operability with an inoperable emergency backup air
supply system will be forwarded to the Office of Nuclear Reactor Regulation
and pending their response this issue will remain an Unresolved Item (50-
316/96011-03 (DRP) ) .

III. ~1" S

Rl Radiological Protection and Chemistry Controls

Rl. 1 ALARA En ineerin

a. Ins ection Sco e 71750

The Spent Fuel Pit Demineralizer was scheduled to be removed for
replacement. A backflush of the demineralizer and associated piping was
performed to reduce dose rates prior to the removal work.

The inspectors reviewed the planning and procedure for the backflush,
including a review of the appropriate FSAR and Technical Specifications
sections.

b. Observations and Findin s

Engineering designed a plan to provide sufficient flow to suspend and
transport the particulate in the demineralizer vessel to the Spent Fuel
Pit Filter. Limits were in place for water supply and destination tank
levels and for filter differential pressure.

The actual backflush took approximately 10 minutes to perform and no
complications were encountered.

c. Conclusions

The inspectors concluded that an effective ALARA planning job by
engineering resulted in reduction of radiation levels on the Spent Fuel
Pit demineralizer from 2.5 R/hr (hot spot) to levels in the 1 — 15 mr/hr
range.
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Licensee

PARTIAL LIST OF PERSONS CONTACTED

J. Sampson, Plant Manager
K. Baker, Nuclear Engineering
D. Noble, Radiation Protection Superintendent
T. Postlewait, Nuclear Engineering
B. Hershberger, Chemistry Supervisor
J. Weibe, Plant Performance Assurance Supervisor
F. Pisarsky, Nuclear Engineering
L. Smart, Licensing
D. Noble, Radiation Protection Manager
J. Kobyra, Manager Nuclear Engineering
S. Hodge, Work Control
D. Hafer, Nuclear Engineering
J. Trader, Project Management
S. Delong, Project Management
H. Horvath, Plant Performance Assurance
P. Stathakis, Project Management
P. Russell, Plant Protection
R. Ptacek, Licensing
H. Ackerman, Licensing
J. Bursma, Scheduling
T. Walsh, Maintenance

INSPECTION PROCEDURES USED

IP 37551
IP 61726
IP 62703
IP 71707

On-site Engineering
Surveillance Observations
Maintenance Observation
Plant Operations

~0ened

50-315/96011-01(DRP)
50-316/96011-02 (DRP)
50-316/96011-03(DRP)

50-316/96011-04 (DRP )
50-315/96011-05(DRP)

Closed

VIO
NCV
URI

NCV

NCV

ITEMS OPENED and CLOSED

Failure to implement Temp. Hod. procedure
Valve tracked using Purchase Order No.
Evaluation of PORV operability with degraded
check valve
Failure to implement corrective action
Testing procedure inappropriate to the
circumstance

50-316/96011-02 (DRP)
50-316/96011-04 (DRP)
50-315/96011-05(DRP)

NCV Valve tracked using Purchase Order No.
NCV Failure to implement corrective action
NCV Testing procedure inappropriate to the

circumstance
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AEP
ASHE
BKW

CE
CFR
DRP
ECP
ECCS

EOP

ESF
ESW

FSAR
GI
GL
GPM

HELB
I&C
IRNI
IST
LTOP

N/A
NRC

PDR

PMSO

PMT
PORV

PPA
PSIA
PSIG
PSPD
PWR

RCS

RHR

SGTR
SI
SIP
SRNI
TS
USAR

List of Acronyms

American Electric Power
American Society Of Mechanical Engineers
Babcock and Wilcox
Combustion Engineering
Code of Federal Regulations
Division of Reactor Projects
Engineering Controlled Procedure
Emergency Coil Cooling System
Emergency Operating Procedures
Engineered Safety Feature
Essential Service Water
Final Safety Analysis Report
Generic Issue
Generic Letter
Gallons Per Minute
High Energy Line Break
Instrumentation and Controls
Intermediate Range Nuclear Instrument
In Service Testing
Low Temperature Over Pressure
Not Applicable
Nuclear Regulatory Commission
Public Document Room
Plant Managers Standing Order
Post Maintenance Testing
Power Operated Relief Valve
Plant Performance Assurance
Pounds Per Square Inch Absolute
Pounds Per Square Inch Gauge
Plant Setpoint Document
Pressurized Water Reactor
Reactor Coolant System
Residual Heat Removal
Steam Generator Tube Rupture
Safety Injection
Safety Injection Pump
Source Range Nuclear Instrument
Technical Specification
Updated Safety Analysis Report
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