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On May 7, 1998 from 1743 to 2135, Calvert Cliffs Unit 2 Engineering Safety
Features Actuation System (ESFAS) Undervoltage Relay Channel ZF was inoperable
due to being bumped out-of-calibration. Channel ZF was not placed in bypass or
trip within one hour as required by Techi ical Specification 3.3.2.1, Action b,

| Action Statement 7. From 1743 to 1832, two channels of ESFAS undervoltage

| relays wer¢ inoperable, and Limiting Condition for Operation 3.0.3 should have
| been entered. These conditions were the result of the B phase dial on ESFAS
Undervoltage Relay Channel ZF being moved during reinstallation of the
protect.ve cover. The causes of the event were that the cover as installed
upside down by a technician and the cover design allowed it to be installed
improperly. There were no adverse safety conseqguences as a result of this
event. The Undervoltage Relay Channel ZF was made operable at 2135 May 7, 1998
by calibration. Technicians will be trained on the event, protective covers of
gimilar design will be identified and clearly marked, and procedures will be
enhanced where appropriate.
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DESCRIPTION OF EVENT

On May 7, 1998 from 1743 to 2135, Calvert Cliffs Unit 2 Engineering Safety
Features Actuation System (ESFAS) Undervoltage Relay Channel 2F was inoperable
due to being bumped out-of-calibration. Channel ZF was not placed in bypass
or trip within one hour as required by Techrical Specification 3.3.2.1,

Action b, Action Statement 7. From 1743 to 1832, the ESFAS Undervoltage Relay
Channel ZG was placed in bypass for testing, which with Channel 2F being
inoperable made two channels of ESFAS undervoltage relaye inoperable, and
Limiting Condition for Operation (LCO) 3.0.3 should have been entered. These
conditions were the result of the B phase dial on ESFAS Undervnltage Relay
Channel 2F being moved during reinstallation of the protective cover after
testing at approximately 1743. AL the time Unit 2 was in Mode 1 at normal
operating temperature and pressure.

Unit 2 has two dedicated safety-related diesel generators to provide a source
of emergency power when offsite power is unavailable. Undervoltage protection
will generate a loss of voltage start in the event a loss of voltage, degraded
voltage, or steady state degraded voltage condition occurs. There are three
loss of voltage start functions: 1loss of voltage, degraded voltage, and
steady state degraded voltage for each 4.16 kV vital bus (numbers 21 and 24).

Each of the redundant 4.16 kV !lass 1E busses is equipped with three sets of
four redundant and independent undervoltage relays. The first set of four
relays is set to provide a two-out-of-four undervoltage signal upon a loss of
bus voltage. The second set of four relays is set to provide a two-out-of-
four undervoltage signal on a transient bus undervoltage. The third set of
four relays provide a twc-out-of-four undervoltage signal upon a sustained bus
undervoltage. The relay channels are numbered 2D, ZE, ZF, and ZG.

Technical Specification LCO 3.3.2.1 Table 3.3-3 (Total No. of Chanuels)
requires fcur channels per bus of the 4.1 kV Emergency Bus Undervoltage (loss
of voltage), four channels per bus of the 4.16 kV Emergency Bus Undervoltage
(transient degraded voltage), and four channels per bus of the 4.16 kV
Emergency Bus Underveoltage (steady state degraded voltage) be Operable in
Modes 1, 2, and 3. In the Minimum Channels Operable column, three channels
per bus are required to be Operable in Modes 1, 2, and 3. For this situation,
Technical Specification LCO 3.3.2.1 Action b, Action Statement 7 requirns that
with the number of Operable channels one less than the Total Number of
Channels, operation may proceed provided the following conditions are
satisfied:

a. The inoperable channel is placed in either the bypassed or tripped
condition within one hour . . ., and
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. Within one hour, all Junctional units receiving an input from the

inoperable channel are also placed in the same condition (either
bypassed or tripped, as appiicable) as that required by a. above for the
inoperable channel, and

e. The Minimum Channels Operable requirement is met; however, one
additional channel may be bypassed for up to 48 hours while performina
tests and maintenance on that channel provided the other inoperable
channel is placed in the tripped condition.

The ESFAS undervoltage relays are General Electric Model SLV-11A. They
support the loss of voltage, transient degraded voltage, and steady state
degraded voltage functions. The protective cover for the relay has four
connecting bol':s, one in each cormer of the frame, a glass face, and all the
parts of the frame and bolts are black. A button at the bottom of the cover
resets the relay trip indication. The button moves a metal wire, not visible
from the outside, that moves a metal tab approximately two thirds of the way
up the left side of the relay, inside the cover. The button is the same color
black as the frame and does not extend beyond the frame. The protective cover
looks exactly the same right side up or upside down except for the black
button on the bottom side. The dials for setting the three phases of the
relay are located approximately one third of the way up on the right side of
the relay. If the protective cover is installed upside down, the tab intended
for resetting the relay trip indication almost touches the relay B phase dial.
The relays contain an upper and lower block inside the relay box, providing
the electrical connection for the relay, for which the protective cover has
moveable metals tabs to prevent the cover from being installed without the
blocks installed.

On May 7, 1998, at 1500, two technicians began testing on the 24 bus
undervoltage relays, in order, starting with Channel ZD. At 1703, Channel ZE
testing was completed, and Channel ZF testing began. After testing and proper
dial adjustment for calib:i>tion, the first technician reinstalled the
protective cover on the Channel ZF relay. The test on Channel ZF was reported
satisfactory at 1743. The second technician noticed the cover had been
installed upside down because the mechanical reset button was on the top of
the cover instead of on the L.ctom. The first technician removed the cover
and reinstalled it right side up. At 1743, Channel 2G was bypassed, and
testing began on Channel 2G. As testing began on Channel 2G, the second
technician noticed that the B phase dial setting for Channel ZF was slightly
off from where he thought the setting had been after adjustment. He asked the
first technician, who agreed the position looked different than he remembered
it. At 1832, the testing for all channels was completed, Channel 2G was
unbypassed, and the plant exited Technical Specification LCO 3.3.2.1.
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After discussing their concern about the position of Channel ZF B phase dial
with their supervisor, the two technicisns wrote an issue report regarding the
matter and brought it to the Operations Shift Manager at 1900. The plant
entered Technical Specification LCO 3.3.2.1 Action b, Action Statement 7
because No. 24 4.16 kV vital bus Channel ZF phase B was potentially out of
calibration. At 2105, channel 2F phase B was found out-cf-calibration, and a%
2135, the setting and testing of Channel ZF was completed satisfactorily.
Techaical Specification LCO 3.3.2.1 Action b, Action Statement 7 was exited.

& CAUSE OF EVENT

The protective cover on the No. 24 4.16 kV vital bus Channel ZF relay was
installed upside down after relay testing and adjustment. A relay indication
reset tab apparently brushed the B phase dial, putting phase B out-of-
calibration. This was caused by the technicians not noting the location of
the reset button when reinstalling ‘%Ye cover. The button is on the bottom
side of the cover, but was on the top when the cover was reinstalled. Another
cause is that the covers could physically be installed upside down, and there
is no clear visible indicati»n of which side is the top. The General Electric
Model SLV-11A relays can be iastalled upside down because the covers are of
uniform size and shape top and bottom, including having metal tabs top and
bottom detecting whether blocks are installed in the relays. Many other
relays only have top or bottom blocks, so the tabs detecting whether the
blocks are installed would allow onlv «llow proper cover installation. Other
covers also have relay indication reset buttons with exposed metal or «
distinguishing shape to make them clearly visible, or the appearance of their
t )p and bottom areas are clearly different. The buttons on the model SLV-11A
relays are the same matte black color as their backgrouni, the cover frame.

IIT. ANALYSIS OF EVENT

This event did not have significant safety consequences. Two of the No. 24
4.16 kV vital bus relays were inoperable for 49 minutes from 1743 to 1832.
The LCO 3.0.3 allows one hour before commencement of shutdown is required, so
no actions different than those taken would have been required. Having one
channel in bypass and one channel inoperable would have required both
remaining channels for the 4.16 kV Emergency Bus Undervcltage (steady state
degraded voltage) to actuate if an event had occurred. Although the

Channel 2ZF was incperable by itself for 3 hours and 3 minutes from 1832 to
2135, the system still had two-out-of-three logic, and the relays had just
bean adjusted and tested, so they would have been expected to operate

properly.
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The event is reportable in accordance with 10 CFR $0.73(a) (2) (i) (B), Any event
or condition prohibited by the plant’s Technical Specifications, basel on two

ESFAS undervcoltage channels being inoperable for 49 minutes,

required entry into LCO 3.0.3, and inoperability of ESFAS undervoltage
Channel ZF for 3 hours and 52 minutes without placing the channel in trip or
bypass within one hour as required by the action statement.

Iv.

A.

CORRECTIVE ACTIONS

Training will be conducted for technicians on the event.

that would have

Relay protective covers of similar design will be identified and clearly
marked to help easure they are installed proper.y

Procedures will be enhanced where appropriate to minimize the
possibility of the protective covers being installed incorrectly and to
check that the calibration dials are set appropriately.

ADDITIONAL INFORMATION

Affected Compconent Identitication:

Component or System

Relay, Undervoltage

IEEE 803
EIIS Function

27

There were no previous similar events.

IEEE 805
System ID

EK




