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Attached is Licensee Event Report 4131/91-<014, Revision 1, concerning TECHNICAL
SPECTFICATION VIOLATION DUE TO IMPROPER OVERTEMPERATURE DELTA TEMPERATURE

Thise event was consldered to be of no significance with respect to the health
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BACKGROUND
The purpose of the Reactor Cool [ET18:AB) (NC) System i to transport heat

from Lthe Reactor |EI118:VBL] to wne 8Steam Generators |[EI18:HX) (8/G), where heat
ie transferred to the Feedwater |E118:8J) (CF) and Main Stear [EI118:EH) (8M)
Systems of the second’ ry side, Reslstance temperature detectors [E118:XT) (RTD)
are located in the NC Jwops and provide signals [E1IS8:XC) for delta temperature
(DT) between the hot leg and cold leg of each loop and an average of NC
temperature (T-AVE).

The Excore Nuclear Ins.rumentation Systam |EI1S:200) (ENB) monilors the neutron
flux and genevating sppropriate trips and alarme |EIIS:iX1) for various phases of
Reaclor operating and shutdown conditione. 1t also provides a secondary control
function and indicates Reactor stetus during startup and powee operation.

Technical Specifications (7/8s) 2.2.1 and 3/4.3.1 specify the Reactor Trip
System Instrumentation and Interlocks Betpoints that are consistent with the
Trip Setpoint values shown in Tables 2.2-) and 3.3-1., One of the parameters
specified is Overtemperature Delts Temperature (OTDT). The OTDT trip provides
Core protection to prevent Departure from Nucleate Boiling (DNB) for all
comb.nat ions of pressure, power, coolant temperature, and axial power
distribution.

According to Table 3.3-1 of T/8, with the Unit operating in Mode 1 (Power
Operations) or 2 (Startup), a minimum of 3 out of the 4 NIS power channels
[E118: JX) are required to be operable. With the number of OPERABLE channels
one less than the total number of channels, STARTUP and/or POWER OPERATION may
proceed provided the following conditlions are satisfied: (1) the inoperable
c¢hannel is placed in the tripped condition within aix hours, and (2) the minimum
channels CPERABLE reguirement ls met; however, the inoperable channel may be
bypassed for up to four hours for surveillance testing of other channals per T/8
Qidadidn

Procedure PT/1/A/4600/02A, Mode 1 I'erlodic Surveillance ltems, specifies to

perform surveillance items semi-daily, once on day shift (UB00~1100) and once wn

night shift (2000-2300). Channel checks meet the acceptance criteria when the

redundant channels are within the tolerances listed in Enclosure 13.1, Periodic

Surveillance Items Data. Redunfdant channels may be checked on either the

’ Operator Ald Computer |[EIT8:IMOD} (OAC), contrel roam or local gauges, but the
acceptance criteria shall not be met by checking the same channel on two

redundant indications such as a control room gauge and the OAC.

The OAC performs varicus caloulations to facilitate unit operation. Per the
Operator Ald Computer Documentation Manual, Section 2.3.8.5%4, the purpose of the
OAC regarding Overtemperature Delta Temperature is to saloulate the trip
setpoints, compare the calculated setpeints to process indications and generate
an alarm if the abgolute value of the difference between calculated and
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indicated setpoint is greater than the T/8 Limit., When an OTDT channel is “in
alarm", manual calculations are performed per FT/1/A/4600/09, lLoss of Cperator
Aid Computer, When the OAC point i& inoperable, the OTDT channel is congidered
to be "in alarn®. The applicable survelllance item is then performed using the
available control room or lc=al indications. Manual calculations for alarmed
OTDT Setpoint Channels are continued every 12 hours and recorded on Enclosure |
13.14, OTDT Setpoint Channel Check, until the OAC Setpoints have been restored |
to gperable condition. 'The manual calculations are forwarded to the Control |
Room SRO and the Unlt Bhift Bupervisor far evaluation, The results are ]
acceptable when the difference between the calculated OTDT Setpoint and the NC ]
Loop B OTDT Setpoint, from gauge indications, is 2<3%, 1f the acceptance

eriteria are not met, al) applicable sections are logged in the Technical |
Specification Action 1tem Logbook (TSAIL). If the scceptance criteria are mot, |
the discrepancy is not considered to be a deficiency and the unit may continue |
to operate in Mode 1, |

EVENT UESCRIPTION

On June 28, 1991, prior to 1600 hours, Unit 1 was in Mode 1, Power Operation, at
100% power. After completing the End of Cycle 5 Refueling Outage, Power Range
Neutron Detectors N-41, N-42, N-43, and N-44 had been calilbrated by
Instrumentation and Electrical (1AE) personnel. On June 28, Neutron Deteclor
N-42 was calibrated per Work Request (W/R) 39338WR; however, it wee determined,
on July 1, 1991, that the calibration for Neutron Detector N-42 was not accurate
due to defective test leads being used at the time of calibration., On June 28,
at 1600 hours, the Loop B OTDT OAC alarm was initiated. At 2117 hours, during
the night shift surveillance while performing PY/1/A/4600/02, a manual
calculation was performed by the Control Rooi. Reactor Operator to determine the
operability of Power Kange Cheannel 2. The acceptance criteria were applied to
the values obtained, and the OTDT channel was determined to be operable;
therefore, the channel wag not placed in the tripped position.

On June 29, 1991, at 0856 hours, the required OTDT Periodic Surveillance ltem
was checked using the OAC for the calculation. Computer point D4732 OTDT
Setpoint was not in alarm at this time because Reactor Power was at 20%
following a Load Rejection test. The acceptance c¢riteria were satisfied and the
channel was determined to be cvperable. At 112% hours, Reactor Power reached 70%
power and computer point L4732 for Channel 2 (Loop B) went into an alarm status.
At 2235 hours, during the night shift surveillance items check, manual
calculations were reguired to obtain the OTDT Setpoint Channel check due to
Computer point D4732 being in alarm. The calculated difference acceptance
criteria were satisfied and the channel remained ovperable.

On June 30, 1981, at 0100 hours, Unit 1 Resctor Power returned to 100% power.
Manua! calmulations to determine the reguired surveillance item O1DT Setpoint
Channel check were required by both ghifts. The day shift calculation was
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performed at OB30 hours by the Control Room Reactor Operator., Part of the input
for the calculation was incorrectly applied. A value of "negative 3.11" wae
used in the calculation instead of 'positive 3.11", leading to a wrong
calculated result; howevor, at the time of the calculation, the acceptance
eriteria were determined Yo have been met and the OTDT channel was determined to
be operable. OTDT Chat 2]l 2 was not placed in the tripped condition. At 2200
hours, the night chift performed the manual calculation as part of procedure
PT/1/A/4600/028. ALl inputs for the calculation were correctly applied. When
the acceptance criteria were applied, it was determined that the channel was
inoperable At 2331 hours, the channel was placed in the tripped condition, as
required, by lAE personnel per 19948WR. A review of the day shift manual
caloulation for Jane 30 was performed by the night shift personnel, It was
determined that the day shift calculation was in error, and Channel 2 should
have been placed in the tripped condition at OB30 hours, Problem [nvestigation
Report (PIR) 1-C91-0281 was written to document this event.

On July 1, 1991, at 1015 hours, the lay shift manual calculation was performed.
The m~alculation results determined that OTDT Channel 2 was etill inoperable, and
the channel remained in the tripped condition., During this investigation, it
was determined that the calculation performed on July 1, at 1015 hours, was
performed incorrectly. The correct data was used in the calculation, but a
mathematical error resulted in a calculated difference of "negative 19,06"
instead of “"negative 6.97", The channel was put in a tripped condition since
"negative 19.06" was not within the acceptance criteria; however, the results of
the correct calculation determined that tlie channel should s#till remain in the
tripped condition. By 1530 hours, 1AE persunnel had completed the recalibration
of Neutron Detector N-42 per W/R 123471AE. The defective test leads discovered
during the nalibration were discarded. The W/R was removed from TSAIL at 1530
hours. At this time, the Axial Flux Difference (delta 1) now agreed with the
other calibrated power range channels. The OAC computer point (D4732) was no
longer in tles alarr status and Channel 2 OTDT was declared operable and returned
to service,

CONCLUSION

This incident has been attributed to improperly performing the manual
calculation required by PT/1/A/4600/09, and therefore taking no action, when
required, because the need was not recognized. During the required OTDT
Periodic Surveillance ltems check on June 30, 1991, the Unit Supervisor used
PT/1/A/4600/09 to determine if the channel was operable. The input data
recorded in the procedure on Enclosure 13.14 was not used correctly during the
ranual calculation performed., The Axial Flux Difference value recorded on
Enclosure 13.14 was a “"positive 3.11" instead of a "negative 3,11". The
"negative 3.11" value, when applied in the formula for the calculated OTDT
Betpoint, caused the calculation value to be incorrect., The resulting
calculated OTDT Setpoint Difference was a value that was within the acceptance
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criteria, as Jetermined. If the correct value of “positive 3.11" had been used
in the caloulation, the resulting OTDT Betpoint Difference would have indicated
the channel was not operable and should have been put in & tripped condition a
that time., This resulted in the channel not being declared inoperable,
resulting in the viclation of 1/8B 3/4.3.1.

Per PT/1/A/4600/02A, If the OTDT Channel Check Setpoints are "in alarm®, manual
caleulations are required for that point per PT/1/A/4600/09, The OTDT Channel 2
CAC computer point D4732 wae in an alarm condition from 1600 hours to
approximately 2212 hours on June 28, 1991 and from 112% hours on June 29, 1991,
7 until 1530 hours on July 1, 1991, This is due to Power Range Neutron Detector
N-42 being out of calibration during this time. A contributing factor to thise
incldent is that the test leads used in the calibration of this detector on June
28, 1991, were defective resulting in erroneous data being input to the OAC.
The detector was not recalibrated over the weekend, and when work resumed on
July 1, 1991, to determine why the data was erroneous, the defective test leads
were discovered. They were discarded and new test leads were used for the
recal ibration.

During the subsequent investigation, previous Mode 1 Periodic Surveillance ltens
records were reviewed, and all day and night ghift manual zalculations were
checked from June 28, 1991, through July 1, 1991. 1n addition ta Loe
caleulation errors made on the day shift of June 30, 1991, and documented in PIR
1-C91-0281, the investigator discovered that another calculation error wasg made
on day shift of July 1, 1991, Even though there was an error creating a
different value for the calculated OTDT Betpcint. the channel was still required
to remain in the tripped position per the correct calculation. It was also
observed that out of five manual calculations required during this time, most of
the actual calculations were not included with the PT/1/A’4600/09, Enclosure
13.14 cdata sheet. From & human factors standpoint, when calculations are
performed on a separate paper, thrre is a greater poesibllity that a value could
be transferred incorrectly and used in the calculation, especially concerning
the Axial Fiux Difference (delta 1) Penalty, Even though the manual
calculationg are usually checked at least once by a second individual, there are
no personnel signoff blanks on Enclosure 13,14 at this time. Procedure
PT/1/A/4600/09, Enclosure 13.14, will be enhanced to allow space below the
calculati.» formula to actually work the calculation on the same sheet and to
allow a double signoff on the sheet (for the Originator and the Reviewer). The
Reviewer will verify the original calsulation is correct by performing the same
manual calculation and ensuring that the answers are identical. This will
decrease future calculation errors and the chance of violating a T/8
reguirement .

There was another inciagent in the last two vears in which action wag not taken
when required because ‘he need was not recognized (LER 414/8%-012). This is
considered Yo be a recurring event, gince the same acceptance criteria involved
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Operatiors personnel In the 1989 event, The procedure changes promg
evernt, and the caition to Operations personnel who perform manual caloulations

for OTDT, should alleviate problems of this type.

CORRECTIVE ACTION

SUBSEQUENT

1) This incident was discusked with the appropriate personnel

Z) JAE personnel placed Overtemperature Delta Temperature Channel 2 in

the tripped position per Work Reguist 39948WR.

3) Control Room Operators declared OTDT Channel 2 inoperable.

4) IAE personnel recalibrated Neutron Detector N-42 to within specified
Criteria per Work Request 123471AE, Defective test leads were

discarded.

5) Control Room Operatore declared OTDT Channel 2 operable af
recalibration of Neutron Detector N-42 is completed.

PLANNED

1) Procedures PT/1,2/A/4600/09 will be revised to allow space
manual calculation and for signoffe (Originator and Reviewer) on

Enclosurse 13.4. The Reviewer will verify the original cal
correct.

2) Possible alternative caloculation changes will be evaluated to
determine if thu existing calculation formula for the OTDT Setpoint

can be simplifisd teo avoid further miscalzulations,

ETY 8

There are four channels per Unit which receive inputs for Overtemperaturey Lelta
Temperature. Techniral Specification 3/4.3.1 requires that three channels are

Lo be operable, Three channels for OTDYT were operable throughout this incident
(June 28, 1991, 1600 hours to July 1, 199), 1530 nours) and would have provided

Reactor Trip signals if required.

After the recalibration of Neutron Detector N-42 on July 1, 1991, Performance
personnel recalculated the OTDT Setpoint uveling actual plant conditions and

Channel 2 indications. By pulling computer data from the analog poi

for the same time on June 30, at 0830 hours, and comparing the "“actual"
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gondition 1o the old "calibrated" values {perf ormed on June 28, 19%91),
Performance concluded thal the channel was actually operable and operating in a
gonservative condition, although at the time (on June 30) per T7/8&, all
indications were that the channel should be placed in the tripped condition,
Nevertheless, three channels were unaffected through the Lime in question that
would have provided necessary Reactor Trips,
The health and safety of the public were not affected by thin incident.
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