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On February 29, 2000, the reactor coolant system manager determined that a
discrepancy in the scope of a surveillance test procedure (STP) led to a failure
to properly complete channel calibration of the pressurizer power-operated
relief valve (PORV) actuation circuitry in accordance with Technical
Specification (TS) Surveillance Requirement (SR) 3.4.12.6. The STP did not
include the sensor portion of the PORV actuation channel, consisting of four
temperature elements (TEs). Each TE is a resistance temperature detector (RTD).
After discovering the discrepancy, we determined that the PORV actuation channel
RTDs had not been tested since 1991. The balance of the channel was properly
tested. The cause of this event was personnel error in failing to maintain the
RTDs in a testing procedure. The RTDs were improperly deleted from the scope of
an STP in 1992. The Calvert Cliffs Unit 1 PORV actuation channels were recently
tested and verified operable before we entered low temperature overpressure
protection (LTOP) conditions during the 2000 refueling outage. The Unit 2 PORV
actuation channels will be tested prior to the next planned entry into LTOP
conditions. Corrective actions include correcting the procedure and matrixing
the RTDs to the TS SRs they implement. All TS surveillance channel calibrations
of channels with RTDs or thermocouples will be reviewed to ensure TS SRs are
being consistently implemented properly.
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I. DESCRIPTION OF EVENT

On February 29, 2000, the reactor coolant system (RCS) manager discovered that
the sensor portion of the power-operated relief valve (PORV) actuation
circuitry was not included in the channel calibration of the PORV actuation
circuitry as required by Technical Specification (TS) Surveillance Requirement
(SR) 3.4.12.6. The surveillance states, "Perform CHANNEL CALIBRATION on each
required PORV actuation channel" every 24 months. The TS definition of
channel calibration states, "The CHANNEL CALIBRATION shall encompass the
entire channel including the sensor . . . ." The sensor portion of the PORV
actuation channel consists of four temperature elements (TEs). Each TE is a
resistance temperature detector (RTD) installed on the cold legs of the RCS.
It was discovered that the RTDs were not included in the scope of the
Surveillance Test Procedure (STP) during a review of a revision to the
procedure. The discrepancy in the scope of the STP led to a failure to
properly complete channel calibration of the PORV actuation circuitry in
accordance with TS SR 3.4.12.6 since 1991. When the discrepancy was
discovered, Calvert Cliffs Unit 1 and Unit 2 were in Mode 1, operating at
100 percent power.

II. CAUSE OF EVENT

The root cause of this event was personnel error. In 1991, the primary
reactor coolant RTDs were replaced with a new make and model RTD. After their
replacement, the STPs for replacing the RTDs and the instrument shop testing
procedure for performing the channel calibration of the RTDs were deleted. In
1992, these procedures were replaced with new STPs for completing in-situ
cross-calibration of the new primary reactor coolant RTDs. The personnel who
were involved in the development of the new STPs reviewed the PORV actuation
channel calibration requirement in TS SR 3.4.12.6. However, they incorrectly
concluded that the TS SR did not encompass channel calibration of the RTDs.
Their conclusion was based on three factors:

(1) Other channel calibration TS SRs provided a list of instruments or
functional units (i.e., the temperature sensors in the channel) with an
associated testing frequency. Technical Specification SR 3.4.12.6 did
not include such a listing.

(2) The TS definition of channel calibration states, "channel calibration
shall be the adjustment, as necessary, of the channel output such that
it responds within the necessary range and accuracy to known values of
the parameter that the channel monitors . . . ." Resistance temperature
detectors cannot be adjusted. With respect to performing the channel
calibration encompassing the RTDs, the channel output can only be
adjusted by replacing the RTDs. Replacement of the RTDs was not
considered an adjustment of the channel output.

(3) It appears that personnel overlooked the part of the TS definition of
channel calibration that states: "The channel calibration shall
encompass the entire channel including the sensor . . .



Contributing to the personnel error was that the old instrument shop testing
procedure for performing the channel calibration of the old make and model
RTDs was not credited for implementing TS SR 3.4.12.6 during the STP technical
adequacy reviewproject, completed in 1992. Three other STPs that tested the
balance of the PORV actuation channel were credited for implementing TS
SR 3.4.12.6. Had the old instrument shop testing procedure been credited and
this credit been properly basis captured, the deletion of PORV actuation
channel RTDs from plant procedures would have received further review.

Subsequent inadequate reviews of the STPs for performing the in-situ cross
calibration test of the new primary reactor coolant RTDs was a secondary cause
of the event. Prior to discovering the discrepancy, revisions of the STPs
were last reviewed in 1996 and 1997.

III. ANALYSIS OF EVENT

The event involving the STP deficiency is reportable as a condition prohibited
by the TSs in accordance with 10 CFR 50.73(a)(2)(i)(B).

The LTOP system controls RCS pressure at low temperatures so the integrity of
the reactor coolant pressure boundary is not compromised. Technical
Specification Limiting Condition for Operation (LCO) 3.4.12 provides RCS
overpressure protection by having a minimum coolant input capability and
having adequate pressure relief capacity. This LCO is required to ensure that
the LTOP system is operable. The LTOP system is operable when the minimum
coolant input and pressure relief capabilities are operable. Violation of
this LCO could lead to the loss of low temperature overpressure mitigation.
This LCO is applicable in Mode 3 when the temperature of any RCS cold leg is
less than or equal to 365 degrees F (Unit 1), less than or equal to
301 degrees F (Unit 2), in Modes 4, 5, and 6, but not when the RCS is vented
to greater than or equal to 8 square inches.

As designed for the LTOP system, each PORV is signaled to open if the RCS
pressure approaches a limit determined by the LTOP actuation logic. The
actuation logic monitors RCS temperature and pressure, and determines when the
LTOP overpressure setting is approached. If the indicated pressure meets or
exceeds the calculated value, a PORV is signaled to open.

Performance of a channel calibration on each required PORV actuation channel
is required every 24 months to adjust the whole channel so that it responds
and the valve opens within the required LTOP range and with accuracy to known
input. The 24-month frequency considers operating experience with equipment
reliability and matches the typical refueling outage schedule.

The LTOP actuation systems for Calvert Cliffs Unit 1 and Unit 2 were not
adequately verified operable due to the missed surveillance. With the
exception of the RTDs, the LTOP actuation channels have been and currently are
calibrated. At the time this condition was discovered, the units were in a
mode that did not require the PORV actuation channel to be operable. Since
discovery of the procedure discrepancy, the Calvert Cliffs Unit 1 RTDs have



been tested and verified operable. This means that the Unit 1 PORV actuation
channel RTDs were capable of performing their safety function since their
original installation in 1991 even though they were not verified operable.
Therefore, this event did not result in a reduction in the protection provided
by the Calvert Cliffs Unit 1 LTOP system to the health and safety of the
public.

In addition, we believe this event did not result in a reduction in the
protection provided by the Calvert Cliffs Unit 2 LTOP system to the health and
safety of the public even though the RTDs in the PORV actuation channels were
not verified operable. The basis for this is as follows. Resistance
temperature detectors generally do not drift with service time, and RTD normal
failure modes are to either go off scale high or low. All Calvert Cliffs Unit
2 RTDs are reading within two degrees of one another. The RTDs in other
systems have not failed a channel calibration surveillance test since 1991.
Based on the information above, it is believed that the RTDs on Unit 2 will
satisfactorily complete their channel calibration and that the functional
capability of the PORVs has not been affected by this procedure deficiency.

There were no actual safety consequences resulting from this event.

IV. CORRECTIVE ACTIONS

A. An Issue Report was initiated to document the procedure discrepancy and
missed surveillance test.

B. Administrative controls were implemented to prevent entry into LTOP
conditions until the channel calibration of the Unit 1 PORV actuation
channel RTDs was performed.

C. Unit 1 STP M-515B has been revised to include Unit 1 PORV actuation
channel RTDs: TE-115, TE-125, TE-lllY, and TE-121Y.

D. A channel calibration was performed on Unit 1 PORV actuation channel
RTDs: TE-115 and TE-125, TE-11Y, and TE-121Y prior to entry into LTOP
conditions during the 2000 refueling outage.

E. Unit 2 STP M-515B will be revised to include Unit 2 PORV actuation
channel RTDs: TE-115, TE-125, TE-11Y, and TE-121Y.

F. A channel calibration will be performed on Unit 2 PORV actuation channel
RTDs: TE-115, TE-125, TE-lllY, and TE-121Y prior to the next planned
entry into LTOP conditions.

G. The RTDs listed in channel calibrations STPs will be matrixed to the
Technical Specification SRs they implement.

H. All TS SR channel calibrations involving channels with RTDs or
thermocouples will be reviewed to ensure TS SRs are consistently
implemented properly.
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I. A root cause assessment is in progress to determine causal factors,
evaluate generic implications, and establish additional corrective
actions as required.

V. ADDITIONAL INFORMATION

A. Affected Component Identification:

IEEE 803
EIIS FunctComponent or System

IEEE 805
System ID

RCS
PORV
Thermowell

PSV
TW

AB
AB
AB

B. Previous similar events:

A review of Calvert Cliffs' licensee event reports over the past five
years was performed. The review did not identify any similar reportable
events.


