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February 15, 1993

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Subject: Waterford 3 SES
Docket No. 50-382
License No, NPF-38
Reporting of Licensee Event Report

Gent lemen:
Attached is Licensee Event Report Number LER-92-018-00 for Waterford Steam

Electric Station Unit 3. This Licensee Event Report is submitted
voluntarily for the information of the NRC staff.

Very truly yo
D.F. Packer
General Manager - Plant Operations
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September 30, 1992, while shutdown in Mode 6 for the fifth refueling outage,
Waterford 3 SCS experienced a Joss of the 3A3-S safety bus when the bus
feeder breaker tripped open on an apparent degraded voltage condition. The
3A3-5 bus was deenergized for 59 minutes before power was restored. The
operating shutdown cooling train was not affected,

The feeder breaker trip occurred during the installation of new undervoltage
relays on the 3A3-S bus. Three factors contributed to this event: First,
the approved design change included a significant error, Second, the
installation instructions were inadequate because they were not set up to
identify problems before they could affect the plant., Finally, the work was
not scheduled such that the safety significance of problems that might
reasonably have been anticipated would be minimized,

Programmatic reviews and procedure changes are planned to prevent recurrence.
Since shutdown cooling was not affected, this event posed no risk to the

health and safety of the public, LER 91-005 reported a similar occurrence.
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REPORTABLE OCCURRENCE

On September 30, 1992, while shutdown in Mode 6 for the fifth refueling
outage, Waterford 3 SES experienced a loss of the 3A3-S safety bus (E11S
Identifier EA) when the bus feeder breaker from the offsite power supply
tripped open on an apparent degraded voltage condition, The 'A' side
tmergency Diesel Generator (EDG; EIIS ldentifier EK), which would normally
start to energize the 3A3-5 bus on a degraded voltage condition, was tagged

out to perform routine outage-related engine maintenance. As a result, the
3A3-S bus was deenergized for 59 minutes before offsite power could be
restored by locally closing the feeder breaker. Reactor Coolant System (RCS;
EIIS Identifier AB) temperature was not affected by this event because
shutdown cooling was being provided by tramn 'B' equipment which was
energized from an unaffected power supply.

The "4.16 kV Emergency Bus Undervoltage (Loss of Voltage)" and "4.16 kv
Emergency Bus Undervoltage (Degraded Voltage)" are both referenced as
“initiating signals" in ‘echnical Specification 3/4.3.2, "Engineered Safety
Features Actuation System [EI1S Identifier JE] Instrumentation." Based on
this reference to the undervoltage/degraded voltage devices in the Technical
Specifications, the event was initially classified as an automatic Engineered
Safety Features (ESF) actuation, Accordingly, a voice notification was made
to the NRC as required by 10CFR50.72(b) (2)(i1).

However, a review of the Waterford 3 FSAR indicates that the "Standby
(Emergency) Power and Distribution Systems" are described as "ESF Support
Systems" rather than Engineered Safety Features. Given the guidance provided
in NUREG-1022, Supplement 1, “Licensee Event Report System," which indicates
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that no standard 1ist of ESF's exists but rather that eack plant has defined
systems as ESF's in  the plant's FS5AR, the actuation of the
undervoltage/degraded voltage devices in this event did not constitute
actuation of an ESF because the devices are not classified as ESF's in the
Wwaterford 3 FSAR. Therefore, the actuation of the undervoltage/degraded
voltage relays in this event did not warrant notification of the NRC in
accordance with 10CFR50.72(b)(2)(11).

When power was locally restored to the 3A3-S bus after 59 minutes, an invalid
actuation of control room emergency ventilation (EIIS Identifier V1) train
'A' occurred. The actuation was invalid because it did not occur in response
to actual plant conditions satisfying the requirements for ESF actuation,

Effective October 13, 1992, invalid control room emergency ventilation system
actuations are no longer reportable events. Guidance provided by the NRC to
at least one other utility indicates that events which occur within 30 days
prior to October 13 that satisfy the exclusion requirements of the new rule
are not reportable as LERs even if a 10CFR50.72 notification was made,
Therefore, this event (which occurred September 30) is not reportable on the
basis of the invalid actuation of the control room emergency ventilation
system.

In summary, this event does not satisfy any of the specific reporting
criteria of 10CFR50.73. Given the sensiivivity of these types of events,
however, this report is provided as a voluntary LER for the information of
the NRC staff.
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INITIAL CONDITIONS

Plant Power 0%

I Plant Operating Mode Refueling (Mode 6) with
RCS level at the reactor
vessel flange

Procedures Being Performed Specific to this None
Event

Tschnical Specification LCO's in Effect None
Specific to this Event

Major Equipment Qut of Service Specific to EDG 'A
this Event

EVENT_SEQUENCK

On September 30, 1992, while shutdown in Mode 6 for the fifth refueling
outage, Waterford 3 SES experienced a loss of the 3A3-S safety bus when the
bus feeder breaker from the offsite power supply tripped open on an apparent
degraded voltage condition,

The trip was caused by the actuation of three new undervoltage relays that
were being installed as part of a design change. Because of an error in the
design change, no provision was made for the relays to sense bus voltage.
Accordingly, as all three of the relays were eventually energized during the
installation, none of them sensed bus voltage. This condition satisfied the
necessary coincidence logic for the undervoltage/degraded voltage trip of the
offsite power feeder breaker. The relays tunctioned as designed in this
condition and tripped the feeder breaker.
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The 'A" side Emergency Diesel Generator, which would normally start to
energize the 3A3-S bus on a degraded voltage condition, was tagged out to
perform outage-related maintenance and inspections. As a result, the 3A3-S
bus was deenergized for 59 minutes before offsite power could be restored by
locally closing the offsite power feeder breaker,

Reactor Coolant System pressure and temperature were not affected by this
event because shutdown coo'ing was being provided by train 'B' equipment
energized from a source that was unaftected by the event.

The Control Koom Emergency Ventilation System started as expected when power
was restored to the 3A3-S hus,

CAUSAL F/TTORS
, A review of this event identified two problems which contributed equally to |

this event: a personnel error during preparation of the design change
package and weaknesses in the Design Change Package implementation process.

First, DC-3358, "Degraded Voltage Detection Scheme for A and B Safety

"

Busses,” as originally issued, contained a significant error. Among other
things, the modification specified the replacement of six undervoltage relays
(three relays each for the ‘A" and 'B' busses). However, the drawings issued
to direct the installation of DC-3358 did not specify all of the necessary
wiring for the new undervoltage relays to sense bus voltage. Although the
impact of this omission could have been minimized by careful sequencing of
the work in the outage schedul : or installation instructions that were more

fault-tolerant, the new relays could not have functioned properly without the
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missing wiring., This deticiency was not noted during the design verification
performed for DC-3358.

In any event, the three 'A' side undervoitage relays were installed in
accordance with the drawings provided with D(-3358. Accordingly, the wiring
by which the relays sense bus voltage was not installed., As the installation
progressed, all three of the new relays were eventually installed and control
power energized. Absent the missing wiring, none of the three relays sensed
bus voltage. This condition satisfied the necessary coincidence logic for
the undervoitane/degraded voltage trip of the offsite power feeder breaker.
The relays functioned as intended in this condition and tripped the breaker
that supplies offsite power to the 3A3-S bus.

This sequence of events highlights a second causal factor in this event: the
failure of the Design Change Package implementation process to function as a
barrier that should serve to prevent improperly installed equipment from
affecting the plant, 1In this event, the installation instructions for the
new relays were not fault-t.lerant. That is, the installaticn was not set up
such that the new relays could be installed and then evaluated under '
controlled conditions that would not impact the plant to ensure that they
were installed properly. Instead, all three of the new relays were installed
and control power energized before any testing had been performed to verify
that the installation was correct. As originally written, the installation
instructions implicitly assumed that the new relays were properly installed
and would perform as expected, In retrospect, a more conservative
installation and testing plan would have been appropriate given the potential

that improperly wired relays could cause the bus to trip,

5
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NON-CAUSAL FACTORS

A second barrier was also not fully effective in ensuring that the relay
installation did not adversely affect the plant, Although this event did not
affect the operating shutdown cooling train or reactor coolant system

temperature, it did result in the temporary loss of a Technical Specification
required train of shutdown cooling. Nevertheless, there was no provision in
the outage schedule to ensure that- absent special precautions- the 'A' side
relay replacement work did not occur at a time when the 'A' train of shutdown
cooling was required to be operable (barriers were in place and were
effective in controlling work on the '8' train of shutdown cooling, which was
operating). f

Waterford 3 has established a multi-disciplinary "Outage Risk Assessment
Team" which, among other things, was tasked with reviewing the schedule for
the fifth refueling outage and ensuring that safety significant work was
properiy scheduled, However the original outage schedule which was submitted
on July 28, 1992 for the OQutage Risk Assessment Team (ORAT) review, did not
include the full scope of DC-3358 because the modification had not yet been
approved. Although general reference was made to DC-3358, the detailed
activities necessary to implement the modification were not included in the f
schedule that was reviewed by the ORAT.

The absence of sufficient information about DC-3358 from the outage schedule
essentially meant that an independent review of the implementation schedule
was not performed by the ORAT. The net effect of this was to eliminate an
independent check of the schedule which might well have identified that
implementation schedule for DC-3358 was inadequate. At a minimum, the work

|
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might weil have been identified as a reliability risk for the redundent train
of shutdown cooling which would have caused special administrative controls
to be put into effect. As it was ultimately included in the outage schedule,
the only restriction for replacing the relays was that the £EDG 'A' not be in
service. This single restriction was clearly inadequate for the work that
was to be performed, given the potential impact on shutdown cooling train
‘A" Since DC-3358 was & safety significant modification, it should have
been prepared and placed in the outage schedule in sufficient time before the
outage for the ORAT review.
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TIME LINE

September 4

September 20
September 21

September 29

B i

Refuel 5 schedule frozen.

DC-3358 approved by Plant Operations Review Committee
(PORC). ORAT begins review of outage schedule dated
July 28th., The schedule which the team has for review
includes DC-3358 as part of the outage scope; however,
the detailed activities associated with the design
change are not included in this edition of the outage
schedule.

Preliminary schedule developed for DC-3358. The
schedule breaks the modification down into individual
activities each of which is specifically tied to
“preceding” and “succeeding" activities., This “first
cut" at adding DC-3358 to the outage schedule recommends
beginning the work after Shutdown Cooling Train 'A' is
tagae” out,

Undervoltage relay replacement activity approved as a
change to the outage schedule. As approved, the work
may begin after EDG 'A' is taken out of service. The
scheduled start date for this work is September 20, one
day after the start of the outage.

EDG 'A' removed from service.

Existing undervoltage relays removed.

Installation of new relays begins.
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September 30 1039 Shutdown Cooling train ‘A’ secured. SDC Train '8’
(protected train) remained in service carrying shutdown
cooling loads. Reactor Coolant System level was at the
reactor vessel flange.

1100 3A3-S Bus inadvertently deenergized as a result of relay
replacement work,

1156 Power restored to 3A3-S bus.

ACTIONS TO PREVENT RECURRENCE

The corrective action described for this event represents synthesis of
several independent reviews of this event. In addition to the research
conducted for this report, the Waterford 3 Operational Experience Engineering
Group conducted a review of this evert. An independent review was also
performed by a team of personnel made up of a representative from Entergy
Operatior's corporate headquarters as well as personnel from Entergy's other
nuclear units, Arkansas Nuclear One and Grand Gulf Nuclear Station. For the
most part, the corrective actions included here envelope the recommendat ions

made in the other reviews of this event,

First, Administrative Procedure PLG-009-005, “Outage Planning and Controls,”
will be revised tc require that the Outage Risk Assessment Team review all
safety-significant schedule additions and changes. This will ensure that
proposed changes to the outage schedule receive an independent review that is
focused on preserving the availability of key shutdown safety systems and the
key safety functions, including but not limited to the ability to remove
decay heat. This will also ensure that late additions or changes to the
outage schedule receive an appropriate review by the team. It is recognized
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that this review would not have prevented this event. Nevertheless, the
review could reasonably have been expected to identify this work as a
reliability risk for shutdown cooling and cauted it to be scheduled such that f
the safety significance of the event was minimized. 1t should be noted here
that mid-way through the outage, the General Manager - Plant Operations |
requested that the ORAT retroactively review changes that had been made to
the refueling outage schedule, The review had yet to evaluate DC-3358
activzities when the 3A3-5 bus was inadvertently deenergized.

This event aiso indicated that additional technical review of work
instructions by Design Engineering might be warranted when implementing
safety significant or complex modifications,

The design change package implementation process will be revised to provide
for increased interaction, as appropriate, between the Lead Design Engineer :
and the responsible member of the design change implementing organization,
It is anticipated that this increased interaction, particularly during the
planning phase of the implementation process, will provide for the timely |
identification and resolution of potential problems. Unlike the more general |
pre-implementation meetings that have been required by the design change
process, the revised process is expected to be strongly oriented towards a ;
detailed review of the installation.

This event will be reviewed with various plant personnel for lessons learned. |
Specifically, it will be discussed by Design Engineering, Modification

Control, Planning and Scheduling, System Engineering, and Construction
supervision with appropriate members of their respective work groups. It
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will also be included in a regularly scheduled industry events semirar,
Finally, 1t will be reviewed with Maintenance personnel during regular shop
meet ings. The Design Engineering discussion will stress management
expectations regarding the design verification process and *he importance of

accurately evaluating proposed changes to establish the full scope of the
work involved,

Finally, the design engineer responsible for the development of DC-3358 has
been counselled regarding the error in the Design Change Package and

R PSSR SR R~

management expectations in this area,

Corrective action associated with this event will be complete one month prior
to the start of the next refueling outage, which is currently scheduled to :
begin on April 21, 1994,

SAFETY SIGNIFICANCE
Although a Technical Specification required train of the shutdown cooling '

system was rendered inoperable, the train that was actually providing
shutdown cooling was energized from & 'B' side bus and was not affected by
this event. Since the cperating shutdown cooling train was not affected,
this event posed no risk to the health and safety of the public or plant
personnel .

SIMILAR OCCURRENCES
LER 91-005 reported an event in which work control issues during :
Waterford 3's fourth yefueling outage resulted in a loss of shutdown cooling. |
The most significant difference between the event described in LER 91-005 and |
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the event discussed herc is this: despite the problems experienced with the
implementation of DC-3358, the operating shutdown cooling train was not at
risk during this event.
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