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On December 10, 1996, it was discovered that Calvert Cliffs Unit 2 Emergency
Diesel Generator (EDG) 2B had been inoperable for six days. The EDG became
inoperable after the control power fuse holder cover in the closing circuit for
the EDG's output breaker was not installed tightly into its base during
restoration of a tagout on December 4, 1996. It was highly likely that after a
seismic event the fuse holder would have become disconnected, preventing the I

'

breaker from closing. The plant was operating at 100 percent power for the
duration of the event.

The personnel restoring a tagout involving replacement of the fuse holder cover
did not adequately verify it was tightly in place. There was a lack of clear
expectations and directions for fuse holder installation.

We are conducting tailgate training, pursuing procedure changes, and
incorporating this issue into an Electrical Technician Training Program.
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I. Description of Event

On December 10, 1996, at 1705, the Calvert Cliffs Control Room entered Unit 2
Technical Specification Action Statement 3.8.1.1 b to conduct Surveillance
Test (STP ) - O- 8 B - 2, " Test of 2B Diesel Generator and 24 kV Bus LOCI Sequencer."
Portions of the STP were conducted to verify the operability of Emergency
Diesel Generator (EDG) 2B prior to removing EDG 2A from service for planned
maintenance. During the test, breaker 152-2403 was closed and reopened.

At 1850, shortly after breaker 152-2403 was reopened, Operations personnel in
the Control Room noted that the green light indicating the breaker was open
was not illuminated. The light bulb was replaced and it still failed to
illuminate. Investigation noted the local indication at the breaker cubicle
was also out. Electrical Maintenance and System Engineering personnel were
notified and dispatched to investigate. STP-O-8D-2 was completed at 1925.

The Electrical Maintenance personnel troubleshooting the problem found the 125
DC control power fuse holder cover 2FU2A403/NR for this breaker was not
completely in its base. These fuses connect the breaker's closing circuit to
the control circuit power supply. They pulled the fuse holder cover from the
base and checked the fuses for integrity and continuity. Both fuses were
noted as good. The fuses were checked for tightness in the fuse holder cover,
and the fuse holder cover was installed into the base and checked for
tightness. The indicating lights at the breaker cubicle and in the control
Room illuminated. The troubleshooting was completed at 2050.

The slow start section of STP O-8B-2 was then performed to verify the
operability of breaker 152-2403 with satisfactory results. During the STP,
the breaker was closed and reopened when the EDG was paralleled to its 4 kV
emergency bus (4 kV Bus 24) . Emergency Diesel Generator 2B was declared
operable at 0035 on December 11, 1996.

After discovery of the improperly positioned fuse holder on December 10, 1996,
it was concluded that EDG 2B was not capable of performing its intended safety
function under the full range of accident scenarios described in the Updated
Final Safety Analysis Report. Specifically, during or directly after a
seismic event, the fuse holder cover would probably have become electrically
disconnected and breaker 152-2403 would not have been able to receive a close
signal. Therefore, EDG 2B was inoperable from December 5 at about 0140 until
December 10 at about 2050. The plant was operating at 100 percent power for
the duration of the event.
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II. Cause of Event

The cause of this event was personnel error. On December 4, 1996, at 0200,
EDG 2B was taken out-of-service to perform an inspection of its turbochargers.
Operations Safety Taggers hung safety tags to support this inspection
according to Operating Instruction OI-27C, "4 kV System." Tagouts included

|
removal of fuse holder cover 2FU2A403/NR from its base. The control fuses for I
this breaker are located in the top portion of the breaker compartment. Since I

the fuse holders are at the back of the compartment, it is very difficult to ;

visually verify the fuse holder is properly installed from the side (see
Figure 1). The tagout restoration took place during the backshift between I

(1800-0600) at about midnight on December 4, 1996. )

There were four plant personnel directly involved in clearing the tagout. Two
operations Safety Taggers were responsible for clearing the tagout. They
contacted the Electrical Shop to reinstall the fuse holder cover and rack in
the breaker. The Electrical Maintenance personnel who reinstalled the fuse '

holder covers were not qualified taggers. Thus, the two Safety Taggers were
responsible for documenting and verifying the tag was properly cleared.

The Safety Taggers observed as the fuse holder 2FU2A403/NR was reinstalled by
,

Electrical Maintenance personnel and visually verified it was reinstalled into
its base. The breaker racking handle was then removed, allowing the breaker |
springs to charge. The charging of the breaker spring is an indication that
the closing circuit is energized, and thus was considered a verification that j
the fuse holder cover was properly installed. The safety tag was cleared. ;

Emergency Diesel Generator 2B was declared operable at 0140 on December 5, ]
1996. l

|

The personnel performing and verifying the routine evolution of restoring this
fuse holder cover back into its base did not pay adequate attention to detail.
They did not consider that just because the fuse holder made electrical
contact did not mean it was properly or completely installed into its base.
The fuse holder visually appeared to be properly installed to the personnel-
restoring and verifying the tagout. The electrical contacts inside the fuse
holder assembly were made up and the closure circuit to the breaker appeared
to operate normally when the tagout was cleared, adding additional confidence
the fuse holder cover was properly installed in its base. The breaker
operated normally as evidenced by the fact that the breaker spring recharged
properly and EDG 2B passed its post-maintenance test which included loading
the EDG onto its bus and then unloading. During this loading and unloading, I
the breaker closed and properly recharged to the open position without any
noted problems. Nonetheless, had any of the personnel involved in restoration

|

1
'

.-



_ ,
- . . _ . . - - _ . .= , - - - . _ _ - - . . .- ~-. _

NRC FORM 386A
U.S. NUCLEAR REuULATORY COMMISSION

(4-96)

LICENSEE EVENT REPORT (LER)
|

TEXT CONTINUATION

FACluTY NAME {1) DOCKE7 LER NUMBER (6) PAGE (3)
YE.AR SEQUENTIAL REVl840N

NuMeER NUMBER

Calvert Cliffs, Unit 2 05000 318 96 - 006 - 00 04 OF 07 '

TEXT pt more space es regurred, use 1---:-- copes of NRC Form 366A)(17)

or verification of this tagout physically checked the tightness of the fuse
holder cover in its base, they would have discovered it was loose.

A review of the procedures associated with this event, and programs that
should cover the restoration of fuse holders in general, found a lack of clear
expectations and directions concerning verification of fuse holder
installation. Furthermore, it was identified that conflicting perceptions of
what is an adequate verification of fuse holder cover installation existed.

III. Analysis of Event i

The EDGs are designed to provide a dependable onsite power source capable of
starting and supplying the essential loads necessary to safely shut down the
plant and maintain it in a safe shutdown condition under all conditions,
including the accidents described in the Updated Final Safety Analysis Report.
Calvert Cliffs Unit 2 has two dedicated EDGs, 2A and 2B. Each of these EDGs
can supply power to a 4.16 kV Emergency Safety Features bus. Emergency Diesel
Generator 2A supplies power to 4.16 kV ESF Bus 21, and EDG 2B supplies power
to 4.16 kV ESF Bus 24. The two 4.16 kV ESF Buses, 21 and 24, feed redundant
equipment. Only one 4.16 kV ESF bus is needed to safely shut down the plant.
The EDGs are started by either a 4.16 kV undervoltage, or a Safety Injection

,

Actuation Signal. After a Safety Injection Actuation Signal start, an EDG
does not load onto the bus until the preferred source of power to the bus is
actually lost.

!

In addition to the above Unit 2 EDGs, the site also has a Station Blackout

diesel generator (Diesel Generator OC) that can be manually aligned to 4.16 kV ]
ESF Bus 24, if necessary. This diesel generator is not safety-related, but I

was built to the quality standards of Regulatory Guide 1.155, Station )
Blackout. Like EDGs 2A and 2B, Diesel Generator OC is capable of supplying
the essential loads necessary to safely shut down the plant.

During the STP O-BB-2 run on December 10, 1996, at 1705, to verify the
operability of Emergency Diesel Generator (EDG) 2B prior to removing EDG 2A
from service for planned maintenance, breaker 152-2403 was closed and reopened
successfully. This indicates that the fuse holder cover was still making
adequate contact with its base to recharge the breaker at that time. The fuse
holder cover probably ceased making adequate electrical contact with the base
just after the breaker recharged fror.t this test.

As evidenced by the fact that the breaker was satisfactorily closed, reopened,
and recharged during the STP's performed on December 4 and 10, 1996, it is
considered very likely that the closure circuit to breaker 152-2403 was
energized and capable of closing the breaker during this time period.

1
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Therefore, during the period EDG 2B was considered inoperable, it was possible
that the breaker would have operated normally after an accident that did not
involve a seismic event or significant jarring of the breaker compartment.
However, if a seismic event or significant jarring of the breaker compartment
had occurred prior to or concurrent with an EDG start and load demand, it
cannot be assumed that the fuse holder assembly would have remained
electrically connected. During such an event, it is unlikely that EDG 2B
would have loaded (closed) onto its bus without operator intervention.

Based on the above, this event did not result in a significant threat to the
health and safety of the public. The probability of losing the breaker 152-
2403 closure circuit during an EDG 2B demand is unknown for the period of time
the fuses were not properly installed. The probability of having a design
basis accident involving a demand for emergency backup power and the
concurrent loss of EDG 2A is considered very small. In addition, the
availability of Diesel Generator OC to be manually aligned to Unit 2 emergency
4.16 kV Bus 24 further mitigates the potential consequences of this event.

This event is considered reportable in accordance with 10 CFR
50.73 (a) (2) (i) (B) , Any event or condition prohibited by the plants Technical
Specifications. Calvert Cliffs Technical Specification 3.8.1.1 Action b
requires that with one EDG inoperable, demonstrate the operability of the

,

remaining AC sources by verifying the correct breaker alignments and indicated '

power availability within one hour and at least every eight hours thereafter,
and verify the operable EDG starts and achieves a proper generator voltage and I
frequency. The inoperable EDG must be restored to an operable status within

1
72 hours or the plant must be shut down. Emergency Diesel Generator 2B was
inoperable from December 5 at about 0140, until December 10 at about 2050,
without performing these Technical Specification required actions.

IV. Corrective Actions

A. Other fuse holder covers that were pulled during the tagout on I
December 4, 1996 were checked to ensure they were tightly installed in j
their base. No additional improperly installed fuse holder covers were |
found.

B. A check of other fuse holder covers that were installed or manipulated
on the backshift of December 4, 1996 were performed. No problems were
found.

C. About three weeks after the discovery of this event, the fuses that were
worked during the December 4, 1996 tagout were rechecked to ensure they j

;
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had remained tightly installed into their bases. No problems were
found.

D. We are conducting tailgate training for Operators, Safety Taggers, and
Electrical Technicians covering this event, and the significance of
positively verifying restoration of fuse holder covers into their bases.

E, We are making procedure changes to Operating Instruction 27C, "4 kV
System", and Electrical Maintenance Procedure E-OI-3,
" Disconnect / Connect 4 kV Circuit Breakers", to emphasize positive !

installation of fuse holder covers and requirements for proper
verification.

F. This event will be incorporated into the Electrical Technician Basic
System Qualifications Training Program.

G. We plan to review other applicable technical procedures for other
instances requiring fuse holder cover installation and make appropriate
changes to ensure proper fuse holder cover installation.

V. ADDITIONAL INFORMATION |

A. Component Identification

IEEE 803 IEEE 805
EIIS Function System ID

i

Fuse FU EB
Emergency Diesel Generator DG EK
Output Breaker 152-2403 BKR EB
4 kV Emergency Bus BU EB I

|
B. There have been no previous reportable events involving a failure to

properly install fuses or fuse holder covers at Calvert Cliffs.

|
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FIGURE 1

4.76 kV BREAKER COMPARTMENT


