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ENCLOSURE 1
'
,

U.S. NUCLEAR REGULATORY' COMMISSION
REGION IV

,

' Inspection Report: 50-285/96-05

License: 'DPR-40
i

Licensee: Omaha Public Power District ;

Fort Calhoun Station FC-2-4 Adm.
P.O. Box 399, Hwy. 75 - North of Fort C' s

'

Fort Calhoun, Nebraska

Facility Name: Fort Calhoun Station

Inspection At: Blair, Nebraska
,

Inspection Conducted: May 20 through June 13, 1996

Inspector: David N. Graves ,

i

Approved: // ~7/S/9[gvm
Date'Wi'lgD. Johnson, Chief,ProjectBranchB

);Inspection Summary

.A_reas Inspected: .Special, announced inspection to review the events and
circumstances regarding the disabling of the Low Temperature Overpressure
Protection function of the Pressurizer Power Operated Relief Valves on-
March 18, 1996. In addition, the inspection reviewed the licensee's post- )
event actions including root cause analysis and corrective actions. j

Results:

The Low Temperature Ove: pressure Protection function of the Pressurizer*

Power Operated Relief valves was disabled intermittently and then
continuously for a period of approximately 14 hours on March 18, 1996,
during'and after the conduct of a pressurizer cooldown (Section 1).

During the conduct of the pressurizer cooldown, operators did not comply*

with the administrative requirements for disabling of required safety j
related equipment, namely the Low Temperature Overpressure Protection

'

.

function of the Pressurizer Power Operated Relief Valves. This is an
apparent violation of Technical Specification 5.8.1 (Section 3).

During.the conduct of the pressurizer cooldown, operators did not*-

appropriately record equipment manipulations nor conduct shift turnovers

i
.,
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in accordance with the conduct of operations procedure. This is an ,

apparent violation of Technical Specification 5.8.1 (Section 3).

The procedure utilized to conduct the pressurizer cooldown was [*

inadequate to provide sufficient guidance to the operators to prevent
disabling the Low Temperature Overpressure Protection ci cuitry during
the pressurizer cooldown, or to ensure system restoration upon
completion of the cooldown. This is an apparent violation of Technical
Specification 5.8.1 (Section 4).

The initial training conducted on a pressurizer cooldown procedure*

change in 1993 was not detailed enough to clearly identify to the
recipients the method for conducting the Pressurizer Power Operated
Relief Valve manipulations (Section 5).

The review of the 1993 procedure change by the training department did*

not identify that any training material needed to be updated, when the
simulator scenario guide for pressurizer cooldown still discussed using
the auxiliary spray valves for pressurizer cooldown. Using the
auxiliary spray valves for pressurizer cooldown had been discontinued in
1993 (Section 5).

A survey conducted by the licensee of twelve instructors regarding their*

understanding of Power Operated Relief manipulations during pressurizer
cooldown indicated that various interpretations of the procedure could
occur (Section 5).

The condition report initiated to document, investigate, and correct any )*

identified deficiencies was incomplete in that it did not address'

additional deficiencies such as supervisory oversight or training
(Section 6).

The root cause analysis associated with the condition report was*

inaccurate regarding plant conditions during the event and,
subsequently, the potential safety consequences of the event
(Section 6). !

o 1

The root cause analysis was reviewed and approved by several senior I*

managers and the Plant Operations Review Committee without identifying |

the deficiencies identified by the inspector (Section 6).

Initial corrective actions were satisfactory (Section 7).*

Summar_v of Inspection Findings:

Three apparent violations were identified (285/9605-01; 285/9605-02; and*

285/9605-03).

Unresolved item 285/9602-01 was closed.*



.- ..

.

.

-3-

Attachment:
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DETAILS-
,

> ;

1- BACKGROUND. -

On March 18. 1996, the licensee was in the process of cooling down the Reactor ,

Coolant System (RCS). Part of the RCS cooldown includes cooldown of the
pressurizer. 'As the plant is cooled down and depressurized, the Pressurizer
Pressure Low Signal.is blocked at;approximately 1700 psig to prevent a Safety e

Injection at.1600 psig. When the Pressurizer Pressure Low Signal is blocked,
the Low Temperature. 0verpressure Protection (LTOP) function of the Pressurizer

.

*

Power Operated Relief Valves (PORV) is enabled. The setpoint for the LTOP.
function is variable-End follows a pressure-temperature curve in the Technical
Data Book. The LTOP f anction is provided to protect the reactor vessel from
brittle fracture when at' low temperatures. ,

During the pressurizer cooldown conducted on March 18, the LTOP function of
the~ Pressurizer PORVs was disabled for short periods of time during the
pressurizer cooldown, and then left in afdisabled configuration for 4

approximately 14 hours until discovered and restored. '

2' PRESSURIZER C00LDOWN i

i

2.1 Normal Pressurizer Cooldown Background-

Operating Instruction 01-RC-4A, " Pressurizer Cooldown and Venting,"
Revision 1, directed the operators.to start a second charging pump and open
the two PORVs by disconnecting two of four pressurizer high pressure reactor ;

trip' units. Removal of the reactor trip units generates a pressurizer high ';
pressure signal which sends a signal to open the PORVs. Opening the PORVs in

,

conjunction with operating the coolant charging pumps allows cooler water to
flow from the RCS through the pressurizer into the quench tank. During the .

cooldown evolution, the control room operators may cycle the PORVs several
times to accomplish the pressurizer cooldown. The opening and closing of the
PORVs was-intended to be accomplished by insertion and removal of the reactor
trip units. During this period, reactor coolant system low temperature
overpressure' protection is provided by the PORVs, utilizing RCS pressure and
temperature as inputs to a circuit that varies the PORV opening setpoint. based
on RCS temperature. When the pressurizer cooldown is complete, the PORVs were
to be closed by: inserting the previously removed reactor trip units.

2.2 Pressurizer Cooldown On March 18. 1996

At approximately midnight on March 17,.1996, the plant'was in Mode 4 with RCS
temperaturefand pressure 127'F and 195 psia respectively. Charging and
letdown were in service with a steam bubble in the pressurizer. On March 18,
1996, the' Shift Supervisor received permission from the Plant Manager to
conduct'a pressurizer cooldown in accordance with Attachment 1 to

:

'

.-
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Procedure 01-RC-4A. A Reactor Operator was assigned as a " Dedicated Operator"
to " monitor and control RCS pressure to prevent exceeding Pressure-Temperature
limits of TDB Figure III.25." The pressurizer'was taken solid at.5:24 a.m.-

(CDT) as part of the cooldown procedure. At 5:38 a.m., both pressurizer PORVs
were opened by removing reactor trip Units-A and B for the pressurizer high
pressure trip from the reactor protection system in-accordance with step 13.a
of Procedure 01-RC-4A. Removing these trip units generated a pressurizer high ,

pressure trip signal which opened.the PORVs with the control switches in AUTO.,

. Steps.13 and 14 of.the cooldown procedure consisted functionally of starting a
isecond charging pump and, when pressurizer temperature stops decreasing,

stopping the pump and closing the PORVs. This evolution was performed several
times during the midnight shift (night shift). The night shift turnover log,
FC-95A, had logged that "PSR C00LDOWN IN PROGRESS PER 01-RC-4A" at the end ofj
the shift. A dedicated operator from the day shift was assigned.to continue

,

: the cooldown evolution. Steps 13 and 14 were repeated until the pressurizer
was at an acceptably low temperature at 9:22 a.m. on March 18. At this point

*

i the PORVs were closed and at 10:21 a.m.,- the remaining charging pump hand
switch was placed in PULL-STOP.in accordance with Procedure OI-RC-4A.

t Attachment 1, " Pressurizer Cooldown," was completed at 11:52 a.m., on
; March 18. At 2:10 p.m., an entry was made in the day shift turnover log that .

"PZR C00LD0WN COMPLETE, RCS DRAINED TO 35% BY LI-106." The afternoon shift |
relieved the day shift and continued with Procedure 01-RC-4A to vent the !

pressurizer. This was completed at 9:55 p.m., on March 18. Plant conditions !,

were Mode 4 with the RCS depressurized and RCS temperature approximately !
s

122 F. When the night shift returned, the operator who had begun the I

pressurizer cooldown evolution during the previous night shift questioned why )
9 the PORV hand switches were in the CLOSE position, which disabled the LTOP ;

function of the PORVs, and the A and B reactor trip units were still ,

disconnected. The operators concluded that the trip units should be installed
and the PORV hand switches should be in AUTO and the components were
repositioned accordingly. At 2:17 a.m., on March 19, Condition Report
199600323 was generated to document and investigate the event.

3 OPERATIONS PERFORMANCE

The inspectors reviewed the performance of the operators during this event,
including the use of dedicated operators and the conduct of operations.

,

following permission from the Plant Manager to take the pressurizer solid and j
proceed with the pressurizer cooldown, the Shift Supervisor (SS) directed the
Licensed Senior Operator (LS0) to perform the evolution. A " dedicated
operator" had been designated as required by the prerequisites of
Procedure 01-RC-4A. According to the LS0, he and the designated operator
discussed how the evolution would be conducted. The pressurizer was taken
solid and the PORVs were opened by pulling two reactor trip units per
Procedure 01-RC-4A. When step 14.d was reached, which stated "Close the
PORVs," the operator closed the PORVs by taking the hand switches for the

.PORVs to the CLOSE position because he felt that using the trip units could
potentially damage the connectors during multiple insertion and removal -

cycles. The.LSO stated that, in retrospect, he felt that he had the knowledge |
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that this action would make the PORVs inoperable', but that at the~ time he did
not make the cognitive connection between taking the PORV hand switches to :
CLOSE and making the PORVs inoperable. Consequently, the PORVs were not
declared inoperable and no LC0 entry was made. Technical Specification

.

t

2.1.6(4)d states that with both PORVs inoperable in Modes 4 or 5 depressurize- t

and vent the RCS through at least a 0.94 square inch or larger vent within the
next thirty six hours. Each time the PORVs were closed by the hand switches,
the LTOP function was_ inoperable. When the PORVs were required to be
reopened, as they were several times to conduct the cooldown, the hand
switches were returned to the AUTO position and the signal generated by having ^

the. reactor trip units disconnected opened the valves.

Standing Order 50-G-100, " Operability Dispositions When Calibrating or Testing
Safety Related Equipment," Revision 1, Secticn 5.1.1, states that routinely

,

during calibration,. testing or equipment operation per plant procedures, a
piece of equipment may be configured such that without manual operato action
the equipment would be unable to perform its intended design function.
50-G-100 states that one of four actions must be taken for that condition: ;

Declare the piece (s) of equipment inoperable; reschedule the activity to such i

a time when the Limiting Condition for Operation would not apply; reconfigure ;

the test or calibration such that the equipment is not impaired; or change the '

test or' calibration to incorporate the use of a dedicated operator to take i

manual actions to fulfill the automatic action. A dedicated operator was
assigned to the pressurizer cooldown per the 01-RC-4A procedure, but,
according to the licensee, the dedicated operator was utilized to provide
additional operator oversight of the cooldown evolution because of the solid

Iwater plant condition and not to compensate for the loss of PORV function.
Contrary to the requirements of Standing Order 50-G-100, none of the four
possible actions were complied with during the periods when the PORVs were i

made inoperable. The failure to comply with the requirements of Standing |
Order 50-G-100 is an apparent violation of Technical Specification 5.8.14

'

(285/9605-01). ]

When the day shift arrived, the oncoming dedicated operator received a
; turnover from the night shift dedicated operator, and continued the cooldown
i also without meeting the requirements of Standing Order S0-G-100 regarding |

equipment inoperability. During the conduct of the pressurizer cooldown, no )
. entries in the official control room log recorded the disabling of the LTOP
] function, the removal of the reactor trip units, or the completion of the

|;- pressurizer cooldown. Although the charging pumps were started and stopped
I

multiple times along with the cycling of the associated injection valves and,

the pressurizer auxiliary spray valves, several charging pump starts and stops
were not recorded. Nor was the fact that the last charging pump was placed in
PULL-STOP approximately I hour after the desired pressurizer temperature-wass

reached. Reactor trip Units A and B were left disconnected and the PORV hand
switches were left in the CLOSE position following completion of the

t pressurizer cooldown. These abnormal equipment configurations were not
recorded in the official control room log.

.

4

-
|
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< Standing Order 50-0-l', " Conduct of Operations," Revision 29, Section 10.1.3, |
states that the log must provide a complete description of plant activities. 1
and problems, . and that. log entries are required to be made when major i

- equipment is placed in or out of operation. The failure to record the )
. '. charging pump. starts and stops, disabling of the PORVs, and disconnecting the
reactor trip units'from'the reactor protection system are examples of a- ,

failure to comply with Standing Order S0-0-1 and a second apparent violation i

of Technical Specification 5.8.1 (285/9603-02).

Per Standing Order 50-0-1, the' Shift Supervisor's Log, although not.the
iofficial control room log, should' be utilized by the shift supervisor to

record items.which should be passed on to relieving shift supervisors and to .

plant management. A review of the logs by the inspector found only one entry ;

associated with the pressurizer cooldown. The log contained no information
regarding the condition of the PORVs or the reactor trip units prior to or

,

following completion of the cooldown.
,

Standing Order S0-0-I also states that as part of shift turnovers the on-duty ;

shift shall complete and sign a shift turnover log prior to being relieved. |
The condition of the reactor trip units and the PORVs, both disabled, was not i
recorded on the day shift to afternoon shift turnover log. ',
When the day shift completed the pressurizer cooldown, the PORV hand switches
were left in the CLOSE position, and reactor trip Units A and B were left '

disconnected. Standing Order 50-0-1, Sections 7.2.20 and E, states that the
oncoming shift shall familiarize themselves with conditions in areas for which
they are responsible prior to assuming the duties and responsibilitios of
their respective jobs, and that the on-coming and on-duty reactor operators
shall walk down the control boards to verify turnover log items.

.Section 7.2.2F states that each person will brief his/her relief on the
' condition and status of that portion of the plant to which he/she is assigned.
When applicable, abnormal conditions or alignments and inoperable equipment
may be included.

During walkdowns conducted by the afternoon shift, several opportunities to
identify that the PORVs were disabled and the reactor trip units were
disconnected were missed. The PORV hand switches were in the CLOSE position.
Two reactor trip units were disconnected and withdrawn approximately 1 inch
from the reactor protection system cabinets. The PORV AUT0-OFF annunciator
was illuminated, which indicated that the PORV hand switches were not in the
AUTO position. The HIGH PRESSURE PRESSURIZER CHANNEL PRETRIP and TRIP
annunciators were illuminated because of the disconnected reactor trip units.

The' failure to-adhere to the requirements of Standing Order S0-0-1 regarding
shift turnovers, and the failure to identify the condition of safety related
equipment during-shift turnovers given multiple indications, is another

' example.of the second apparent violation of Technical Specification 5.8.1
(285/9605-02).

#
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4 PROCEDURES

The inspectors reviewed Procedure 01-RC-4A concerning the level of detail
provided to the operator, as well as the revision process that made the change
to the procedure to utilize the reactor trip units to operate the PORVs.

Prior to September 1993, pressurizer cooldowns were conducted using either the
auxiliary spray valves and/or the PORVs in accordance with OI-RC-4, " Reactor
Coolant System (RCS) Normal Shutdown." Operation of the PORVs was directed in
step 6.3.11, which instructed the operator to intermittently open the PORVs
while monitoring quench tank level and pressure. No further guidance was
given on how to open the PORVs. According to the licensee, the valves had
been opened by holding the hand switches in the OPEN position. When the
switches are released, they spring return to the AUTO position. According to
the operators, the spring is strong and holding the switches in the OPEN
position was difficult. Additionally, this manipulation required one operator
to manipulate the switches, and a second operator to make any other control
board manipulations regarding charging and/or letdown. In September 1993, a
major procedure revision was performed which,.for the most part, consolidated
several procedures into a new and different format. As part of that procedure
revision, a change was made to Procedure 01-RC-4A that instructed the
operators to open the PORVs by disconnecting two reactor trip units
(pressurizer high pressure). This would not require any switch manipulations
by the operators to open the PORVs. Once the valves were opened, the
procedure required the operator to "Close the PORVs." No further instruction
or direction was provided. According to licensee interviews with reactor
operators, this evolution had been accomplished by taking the PORV hand 1
switches to CLOSE. This manipulation made the LTOP function of the PORVs
inoperable while the switch was maintained in the CLOSE position. The intent
of the procedure, according to the author of the procedure revision, was that
the reactor trip units would be inserted and removed as necessary to cycle the
PORVs. This would have provided procedural assurance that either the PORVs
were open or that the LTOP function would remain functional. The inspector
concluded that Procedure 01-RC-4A did not provide steps in sufficient detail

,

to properly maintain the LTOP function or restore the PORVs and the reactor i

protection system to a proper configuration. This is an example of a {procedure inadequacy and is a third apparent violation of Technical j
Specification 5.8.1 (285/9603-03).

The inspector also noted that Procedure 01-RC-4A did not provide specific
steps for restoration of the reactor trip units. The procedure revision
author stated that the intent of the procedure was to close the PORVs by
installing the previously removed trip units, and that he thought the
procedure intent was clear. Standing Order 50-0-37, " Independent Verification
of Critical Systems Component Positioning," step 5.2.1, stated that all
breakers, valves, and other components listed in Attachment 2 to the procedure ,

shall be independently verified to be in the correct position / condition for l

certain conditions. Attachment 2 listed the Reactor Protective System as a |
system requiring independent verification. Step 5.2.1 H listed one of the |
conditions requiring independent verification to be after installation or

i
1

,

J
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removal of wires, jumpers or other (.onnections that have the potential to ;

alter or affect RCS inventory or electrical power feeds or alignment to safety '

related equipment or instrumentation. The failure to provide independent ;

verification as required by Standing Order 50-0-37 for the installation of the
reactor trip units back into the reactor protective system following the '

completion of the pressurizer cooldown is another example of a procedure '

inadequacy and an apparent violation of Technical Specification 5.8.1
(285/9603-03).

The steps to perform the actual cooling of the pressurizer, steps 13 and 14 of
01-RC-4A, only provided one blank for the initials of the step performer. !
Step 15 directs the operator to repeat steps 13 and 14 until the pressurizer
is at the desired temperature. No provision was made for documenting multiple
instances of performing steps 13 and 14. The steps were signed off once
during actual conduct of the procedure on March 18, but the steps were
actually performed 6 times.

While the use of an additional operator to provide additional oversight during
the conduct of the pressurizer cooldor,n was considered an operational
enhancement, the use of the term " dedicated operator" may cause confusion
because the dedicated operator functic,n in OI-RC-4A was different from the
dedicated operator function in 50-G-100.

The inspectors reviewed the 10 CFR 50.59 applicability screen, including the
FSAR and Technical Specifications, performed in July 1993 for the September
1993 procedure revision to the pressurizer cooldown procedure. The inspectors
concluded that the screening was performed appropriately, given that the
procedure, if performed as intended, would not have disabled the LTOP
function. However, Section 9.3 of the 10 CFR 50.59 applicability screening
form asked the author to briefly explain why the procedure change was being
made. No specific mention was made of the difficulty in holding the PORV hand
switches in the OPEN position nor the need to have two operators available to
perform the function. The screening form listed, as one reason, that the old
steps, if followed, would cause RCS pressure to exceed 250 psia, closing HCV-
347 and -348, the shutdown cooling suction valves. The inspector asked the
author what was meant by that comment, and he explained that the difficulty in
holding the switches in the OPEN position could cause the operators to release
them, closing the PORVs and result in an overpressure condition which would
cause the shutdown cooling suction valves to go closed. This was not
explained in the screening form.

The inspector reviewed the verification and validation performed on the
procedure revision to Procedure 01-RC-4A. Although the verification and
validation were performed in accordance with the Fort Calhoun Station Writer's
Guide, 50-G-73, the steps for closing the PORVs were verified and validated
without generating any comments from the individuals performing the procedure '

verification or validation. The verification and validation were performed by
different reactor operators that had been licensed approximately one and one-
half years. When questioned by the licensee, at the inspector's request, as
to whether they remembered performing the PORV manipulations, neither could

.
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specifically remember how they had performed or simulated the' evolution,-
although one operator did remember that the validation had been performed on
the plant simulator.

5 TRAINING

The inspector reviewed the' initial procedure change request (41218) and
determined that the need for training had been identified and was noted that
it should be conductcJ prior to procedure implementation. The appropriate
groups needing training on the procedure revision were identified, with the

~

preferred method of training to be regularly scheduled pre-outage training,
which was appropriate given the subject matter. An evaluation of the
necessary training indicated that the actions required would be an update of
the lesson plans, if needed. A subsequent review determined that no change to
the lesson plans would be required since no changes were being mao- to the

: system. Other notes indicated that existing procedures already required using
the current revision of procedures during training. The inspector reviewed
the documentation regarding the completion of training on the procedure
revisions and found the documentation to be satisfactory.

The inspector determined, through discussions with the procedure author, that
he had conducted the training on the procedure revision. He remembered that
several major procedure revisions had been made and that he was providing
training for all of them at the same time. When the pressurizer cooldown
procedure was covered, he indicated that he covered the procedure but did not
go into specific detail about how to operate the PORVs (hand switches or
reactor trip units) because it was obvious to him that since the PORVs were
opened with the reactor trip units that they would be closed with the reactor
trip units.

The procedure revision review by the training department did not identify that
any changes needed to be made regarding simulator scenario guides to reflect
the change in cooldown methodology from using the pressurizer auxiliary sprays
to using the PORVs exclusively, or the intent to use only the reactor trip
units to operate the PORVs while cooling down the pressurizer. The inspector
reviewed the current simulator scenario guide for conducting pressurizer
cooldown,. Guide 08-11-26, prepared September 30, 1994; and reviewed and
approved in October 1994. Instructor Action F.18 directed the instructor to
" Observe the students cool the pressurizer with the Auxiliary Spray Valves."
The standard for performance, Enabling Objective 7.23, describes cooling down
the pressurizer using the auxiliary spray valves. Several other enabling
objectives in that portion of the procedure also referenced use of the
auxiliary spray valves.

When the inspector questioned how the training had actually been conducted, he
was informed by a training supervisor that the simulator guides were used as a
reference to ensure that the major topic aroas were covered and were not used

:as a step by step procedure to conduct the training. The current revision of
the actual . procedure would be used as the primary instrument for training.
The . inspector noted that without the scenario guide and the enabling

.

.
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~ bjectives correctly identified, the instructor may'not be sure'that the-o
training objectives were met.

The inspector' asked the licensee when the latest pressurizer cooldown
training had been conducted and how it had been conducted. The latest
training conducted was a management certification class of six individuals
conducted in early May 1996. Two students remembered discussing how to close >

the PORVs but did not remember if the instructor was present during their
discussion, nor did they indicate what their conclusion was as to how the
PORVs should or should not be operated. Four of the six did remember
discussing that the LTOP function was inoperable if the PORV hand switches-
were placed in CLOSE (one student was not present during that discussion and
one was not available to be asked during this inspection). The instructor
that conducted the management certification class training stated that during
the performance of the pressurizer cooldown procedure, the PORVs were opened ,

?using the reactor. trip units, the evolution was discussed in general, and the
scenario was ended without proceeding through multiple openings and closings
of the PORVs.

Twelve instructors were queried by a training supervisor regarding how they
.would conduct or have conducted training on operation of the PORVs during ;
pressurizer cooldown training. Seven said that they use the reactor trip I

units exclusively. Two stated that they would allow the hand switch to be
placed in CLOSE, remove the trip units, and return the hand switches to AUTO.
Two stated that they would review the Technical Specifications to determine
what was allowable, and would allow the students to use the hand switches.
One was uncertain, but stated that he would probably use the reactor trip
units and then review his actions if he had questions. All of the instructors
interviewed stated that they would have exited the procedure with the PORVs
closed and the reactor trip units installed. ;

One item noted by the inspector was that the simulator does not have the
reactor trip units physically modelled such that disconnecting a trip unit
provided the correct plant response. A simulator computer subroutine had been
generated to simulate the plant response to removing a reactor trip unit.
When a trip unit was required to be removed, the simulator instructor would
have the student physically disconnect the trip unit and then insert the

4

. subroutine to simulate the plant response. )

6 CONDITION REPORT REVIEW

Following identification of the event on March 18, Condition Report 199600323
was generated on March 19. The inspector reviewed the Condition Report and
its associated actions and corrective action recommendations and noted several
deficiencies. ,

1

A root cause analysis (change analysis) was performed to determine the root.

cause.of the event. The root cause was determined to be the unclear procedure
guidance in Procedure 01-RC-4A..

I

- -_ __. _ - __. - _ _ _ - _ _ _ _ _
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Contributing factors included the lack of recognition by several individuals
regarding the technical specification impact of certain switch alignments and
the importance.of returning safety systems to a normal state following
completion of an activity (coded as a skill-based slip). Another contributing
factor was that the day shift operator relied on the night shift operator to
demonstrate the " proper" method for conducting the cooldown. This.was coded
as "over-reliance on favorite indication." An additional contributing factor
was the lack of depth during Procedure 01-RC-4A procedure validation. This
was coded as " Lack of depth in evaluation / review."

,

While the change analysis was satisfactory to identify the root cause and
several contributing factors, other aspects of the root cause analysis and
condition report resolution were deficient or inaccurate.

A time line describing the chronological sequence of events was not made
available or generated until requested by the inspectors. This provided a
comprehensive, chronological list of equipment manipulations and the
inspectors found it necessary to thoroughly review the event.

When describing the significance of the event, the statement was made that ,

"One charging pump was in operation during the period of LTOP inoperability,
- however pressurizer level was maintained at fifty percent (50%) which
minimized the potential for an RCS over pressurization incident." The
inspector reviewed the actual time line of events, as well as the operating
logs and procedures, from the beginning of the cooldown at 4:20 a.m., on
March 18, until the pressurizer level reduction to 35 percent was started at

.

|
10:33 a.m., on March 18, and identified 6 times when the LTOP function was i

disabled with the pressurizer in a solid water condition. During one of those i

periods following completion of the pressurizer cooldown, the LTOP function |

had been disabled, one charging pump was operating, and the RCS was water
solid for 59 minutes (9:22 a.m. until 10:21 a.m.). The operating charging
pump was then stopped. At 10:33 a.m., draining of the pressurizer to !
approximately 35 percent was commenced. During this period with the RCS in a

'

solid water condition, RCS pressure was being maintained by the Letdown i
Pressure Control Valve, PCV-210, at approximately 85 psia with charging, i

letdown, and shutdown cooling in service. The LTOP setpoint at which the
PORVs would have opened, had they been functional, would have been
approximately 290 psia. At 250 psia, the shutdown cooling suction valves,
HCV 347 and 348 would have closed, and an alarm would have annunciated in the !

control room to alert the operators to the 250 psia condition.

The inspectors questioned whether the potential safety significance was
accurately characterized in the root cause analysis given the inaccuracy of
the identified plant conditions. Subsequ 2 information provided to the
inspector following this inquiry indicated that with three charging pumps
running and the RCS water solid with no vent path, pressure would increase at i

the rate _of approximately 15 psia per second. One charging pump running would
. raise pressure at the. rate of 5 to 10 psia per second. With the RCS initially
at approximately 85 psia, the LTOP setpoint would be reached and exceeded in
20 to 40 seconds. depending on how many charging pumps were running. This

|
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could result in exceeding the pressure-temperature operating curve for the
reactor coolant system in a short period of time. At the end of this
inspection period, the licensee was reevaluating the potential safety
significance given the plant conditions existing at the time of the event.

The root cause analysis discussion did not address any supervisory oversight
deficiencies during the conduct of the cooldown. The actions of the Reactor
Operator were covered in detail, but the involvement and/or knowledge of the
LSO and Shift Supervisor were not addressed. The cooldown evolution and
subsequent inoperable condition of the PORVs and the reactor trip units
continued over several shifts with reactor operators, licensed senior
operators, and shift supervisors having the opportunity to identify and/or
question the condition.

The root cause analysis discussion did %t review the training currently
conducted on the evolution or following the procedure revision in 1993. In

-spite of the fact that there were at least two methods to perform the PORV
closure function, and an incorrect one was utilized in the plant, no review of
how the operators were trained on the function, or how the training department
interpreted the procedure steps, was conducted until prompted by the
inspectors.

The root cause analysis was reviewed by a number of senior managers on site
and approved by the Plant Operations Review Committee. A weakness was
identified by the inspectors in that the root cause analysis was reviewed, and
approved, without the deficiencies identified by the inspector being
identified or corrected by the licensee management review.

7 CORRECTIVE ACTIONS

The Action Items stemming from Condition Report 199600323 included: (1) plans
|

to revise Procedure 01-RC-4A to correct the identified weaknesses and to '

conduct training on the revised procedure; (2) conducting operating crew and
department training on the event with emphasis on the significance of critical
questioning regarding technical specification related operations and the
importance of proper realignment or safety systems when activities are

L completed, good practices associated with post-activity reviewr, to ensure
proper realignment, and discussion on the value placed upon a critical
verification and validation of any new or significantly revised procedure; and
(3) considering including this operating experience in training lessons. The ,

licensee conducted a review of operating procedures to identify any other
instances where the reactor trip units were used to control components. None
were' identified.

During the inspection,'a more detailed list of corrective actions was provided
to the inspector. Training was also planned on the use of dedicated
operators. Command and control weaknesses were to be discussed at Shift
Supervisors meetings. Procedure 01-RC-4A revisions would include a
requirement for a Shift Supervisor briefing prior to the start of pressurizer
cooldown, allow use of the PORV hand switch in OPEN or AUTO only, add a

. .. ___ _ _ - -
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1 caution that; taking the PORV hand switch to CLOSE disables LTOP and requires
! an LCO entry, and add steps to address completing or' backing out of the

procedure, if not completed. Another' planned item included replacement of.the
PORV hand switches with switches that are not' spring-loaded to return to AUTO
from OPEN.,

- Condition Report 199600668 was subsequently initiated to address the
deficiencies identified by the inspector in the original condition report and
root cause analysis.

8 CONCLUSIONS-

The disabling of the PORV LTOP function for an extended period of time was<

caused by a combination of inadequate procedure, failure to follow existing
procedures, lack of a questioning attitude by multiple individuals, and poor

: training. .The condition report and root cause analysis was inaccurate in
-identifying the plant conditions and subsequent potential safety significance,

,

and was deficient in not addressing supervisory involvement and responsibility
during the event or the potential for deficient or negative training regarding
pressurizer cooldown.

,

4 9 FOLLOWUP - OPERATIONS (92901)

9.1 (Closed) Unresolved Item 50-285/9602-01: Disablina LTOP Durina4

| Pressurizer Cooldown

The inspectors reviewed the events and licen:ee actions associated with the
disabling of the LTOP function of the pressurizer PORVs during a pressurizer

: cooldown conducted on March 18, 1996. The results of that review are
documented in this report,

,
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ATTACHMENT

1 PERSONS CONTACTED-

Licensee Personnel

+ R. Andrews, Division Manager, Nuclear Services ;
* G.: Bishop, Assistant Plant Manager i

.

* R. Conner, Manager . Training- i

* J. Chase, Plant Manager |
+*G.~ Cook, Supervisor - Station Licensing |
* M. Core, Manager - System Engineering -

-

-+*D. Dryden, Licensing Engineer.
,

+ S. Gambhir, Manager - Production Engineering Division
+ G. Gates, Vice President - Nuclear t

+*E. Matzke, Licensing Engineer .i
+T. Patterson, Division Manager, Nuclear Operations !

*'R. Ridenoure, Supervisor, Operations !

* M. Sandhoefner,-Shift Supervisor.

-

t R. Short, Manager, Operations
. 4

+ M. Tesar, Mar. Jer, Corrective Action Group
+*J. Tills, Mane.ger, Nuclear Licensing ;

|

U. S. Nuclear Regulatory Commission !
!

+ V. Gaddy, Resident Inspector '

'
+*D. Graves, Project Engineer
+*W. Walker,- Senior Resident Inspector ;

i+ R. Wharton, Project Manager

Denotes those that attended an interim debrief conducted May 24 at the*

site.
+ Denotes those that participated in the final exit meeting conducted via

,

telephone on June 13, 1996. !

In addition to the personnel listed above the inspectors contacted other
personnel during this inspection period.

2 EXIT MEETING

An interim exit meeting was conducted on May 24, 1996. During this meeting,
the inspector reviewed-the scope and findings of the report. Several
clarifying questions were asked by the licensee regarding the use of dedicated
perators.o

A final exit was conducted on June 13 via telephone. At the exit meeting, a
. licensee representative questioned the applicability of Standing Order
S0-G-100 to plant operations beyond the scope of testing and calibration. The
inspector explained that this topic had been discussed with the licensee
staff. The_ licensee staff had stated that during a previous revision to
Standing Order S0-G-100, the purpose and description of the procedure had been
expanded to include operation of safety related plant equipment per plant
procedures, and was not limited to testing and calibration. The licensee j

acknowledged the inspector's explanation and the remainder of the findings
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described in the inspection report. The licensee did not identify as
'
,

proprietary any information provided to, or reviewed by, the inspectors.
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