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On August 6,1998, Units 1 and 2 were operating in Mode 1 at 100% power. As a part of the South Texas Project's
Setpoint Improvement Program, a verification of newly develo xd mstrument loop uncertainty calculations
determined that the instrument uncertainty associated with the 3mergency Core Cooling System accumulator
pressure and volume alarms were in a condition where Technical Specification Limiting Condition for Operation
3.5.1 could be exceeded without operator knowledge. These instrument loops are used to satisfy Techmcal
Specification Surveillance 4.5.1.1. by verifying the accumulator pressure and volume are within limits by the
absence of alarms. The cause of this event was programmatic in nature and pertains to the setpoint program at the -i

South Texas Project. Programmatic weaknesses m the setpoint program at the South Texas Project were
previously identified in self assessments and insxctions. The specific condition being reported here was identified
as the result of the corrective actions being imp emented to address those programmatic weaknesses in the South

,

Texas Project setpoint program. Corrective actions included establishing temporary logs to require verification
that accumulator pressure and volume bands account for calculated instrument uncertainties, development of new
instmment loop uncertainty calculations and implementation of new Emergency Core Cooling System accumulator
pressure and volume alarm setpoints.

|

l

NRC PCM M6 495)

! 9009090116 980902'
PDR ADOCK 05000498
S PDR

oAwp\nlinrc-wk-ler-98W270.dac



_ _ . _ . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ _ - _ _ _ _ - _ _ _ - _

NRC FORM 366A U.S. NUCLEAR REZULATORY COMMISSloN',

(4-95)

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

FACJUTY NAME (1) | DOCKET LER NUMBER (6) PAGE (3)
South Texas, Unit 1 05000 498 W SE E P Page 2 of 6RE

U

98 - 005 - 00

TEXT (If more space is required, use additional copies ofNRC Form 366A) (17)

DESCRIPTION OF EVENT:

On August 6,1998, Units 1 and 2 were operating in Mode 1 at 100% power. On August 6,1998, it was determined
that the instmment uncertainty in the calculations for the Emergency Core Cooling System accumulator pressure
and volume alarm setpoints could have resulted in a condition of the exceeding the Technical Specification
limits prior to receiving an alarm. This was contrary to Technical Specification Surveillance Requirement
4.5.1.1.a.(1).

As a part of the South Texas Project's Setpoint Improvement Program, a verification of newly developed
Instrument Loop Uncertainty Calculation ZC-7036 determined that the instrument uncenainty associated with
the Emergency Core Cooling System accumulator pressure alarm is 22.7 psig. In addition, a verification of
newly developed Instrument Loop Uncertainty Calculation ZC-7026 determined that the instrument uncenainty
associated with the Emergency Core Cooling System accumulator volume alarm is approximately i21 gallons.
These instrument loops are used to satisfy Technical Specification Surveillance 4.5.1.1.

Technical Specification Limiting Condition for Operation 3.5.1 requires each Safety Injection System,

accumulat9r nitrogen .:over-pressure be maintained between 590 psig and 670 psig and each accumulator
borated water volume be maintained between 8800 and 9100 gallons. Technical Specification Surveillance
4.5.1.1 requires that the accumulator pressure and volume be verified within limits by the absence of alarms.
Therefore, the alarm should be calibrated such that it actuates at or before the Technical Specification limit
accounting for the appropriate instrument uncertainties. The bistable setting for the accumulator low pressure
alarm had been set at 603 psig or 13 psi above the Technical Specification limit. Since the accumulator
pressure monitoring alarm uncer inty was determined to be 22.7 psig, the Technical Specification limit could
have been exceeded without the actuation of the alarm. The accumulator high pressure Technical Specification
limit was similarly affected by this condition. The bistable setting for the accumulator high pressure alarm was
662 psig or 8 psig below the Technical Specification limit. With an uncenainty of 22.7 psig, the Technical
Specification limit could have been exceeded without the actuation of the alarm. In addition, the bistable
setting for the accumulator high volume alarm had corresponded to approximately 9088 gallons or 12 gallons
below the Technical Specification limit. Since the accumulator volume alarm uncertainty was determined to be
approximately i21 gallons, the Technical Specification limit could have been exceeded without the actuation of
the alarm. The bistable setting for the accumulator low volume alarm was determined to correspond to
approximately 8858 gallons or 58 gallons above the Technical Specification limit. This setting was adequate to
meet the Technical Specification limit when accounting for instrument uncertainty.

Temporary logs were established in both Control Rooms to require verification that indicated accumulator

| pressure and indicated accumulator volume is maintained to meet Technical Specification Limit: .
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DESCRIPTION OF EVENT (CONTINUED):

The South Texas Project had previously identified through external and internal assessments that a generic issue
regarding the inadequacy of instrument uncertainty calculations and other calculation-related programmatic
issues existed. Nuclear Regulatory Commission Inspection Report 50-498/97-24; 50-499/97-24, dated i

November 21,1997, discussed these same issues. The South Texas Project determined that these i
programmatic issues should have been categorized and tracked in the Corrective Action Program as conditions )
adverse to quality and, therefore, would have been subject to periodic supervisory and management review. As
a result of these findings, the The South Texas Project initiated a Setpoint Improvement Program in 1998
which included corrective action to ensure that appropriate uncertainty calculations were accomplished for
saftty-related plant process values. Development ofInstrument Loop Uncertainty Calculations ZC-7026 and

j

ZC-7036 was part of the corrective action that led to the discovery of this event.

1

CAUSE OF EVENT:

The cause of this event was programmatic in nature and pertains to the setpoint program at the South Texas |
Project. Specifically, the lack of suitable instmment setpoint/ uncertainty calculations with respect to |

accumulator volume and pressure was the direct cause of this event. Programmatic weaknesses in the setpoint
program at the South Texas Project were previously identified in self assessments and inspections. The specific
condition being reported here was identified as the result of the corrective actions being implemented to address
those programmatic weaknesses in the South Texas Project setpoint program.

ANALYSIS OF EVENT:

Failure to meet the requirements of Technical Specifications is reportable pursuant to 10CFR50.73(a)(2)(i)(B). The
design function of the accumulators is to rapidly inject into a faulted Reactor Coolant System to refill the
reactor vessel with borated water. Since the accumulators are passive components, the accumulators are
pressurized with nitrogen to ensure the accumulator volume is injected to the Reactor Coolant System. The
range of accumulator pressure and volume setpoints are selected to bound the values used in safety analysis.

' The lintMag design basis accident that utilizes an assumed value for initial accumulator pressure and volume as
an analysis input is a Large Break Loss of Coolant Accident (LOCA). The accident analysis results reported in
the Updated Final Safety Analysis Report demonstrates that the Emergency Core Cooling System criteria of
10CFR50.46 will be met.

l
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|

ANALYSIS OF EVENT (CONTINUEDh
!
|

The initial accumulator pressure and volume used as input values in different calculations are given in the i

following: j

Accident Analysis Calculations Accumulator Pressure Accumulator Volume |

LOCA (Appendix K) 600 psia (=585.3 psig), minimum 8977 gal (=1200 ft'), nominal
LOCA (Mass & Energy) 600 psia (=585.3 psig), minimum 11819 gal (=1580 ft'), maximum
LOCA (Containment Pressfremp) 644.7 psia (=630 psig), maximum N/A (included in Mass / Energy)
Hot Leg Switch Over N/A 9100 gal, maximum
Emerg. Sump pH (minimum pH) N/A 9194 gal, maximum
Emerg. Sump pH (maximum pH) N/A 8770 gal, minimum

For the LOCA Appendix K analysis, lower accumulator pressure is limiting. A reanalysis of the Large Break |
LOCA performed to support Phase 2 Fuel demonstrated that Emergency Core Cooling System criteria of
10CFR50.46 will be met for both the current plant design and proposed plant design change with a minimum
initial accumulator pressure of 583.6 psia (= 568.9 psig) which bounds the alarm setpoint of 603 psig minus the
uncertainty. Also for this analysis, less accumulator volume is more limiting. As discussed in the basis for
Technical Specification 3.5.1.1, the calculated peak clad temperature is not sensitive to accumulator volume,
therefore a nominal accumulator volume is assumed. This reanalysis demonstrated for the condition determined
on August 6,1998, the Emergency Core Cooling System would have performed its intended safety function.

The Large Break LOCA analysis for mass and energy release purposes is limiting on high accumulator volume.
This analysis utilizes approximately 11819 gallons (=1580 cubic feet) and therefore bounds the 9088 gallon
high alarm value plus uncertainty of approximately 21 gallons. The same analysis is also limiting on low
accumulator pressure and assumed 585.3 psig which does not bound the low pressure alarm setpoint. However, i
the post LOCA containment pressure analysis (which uses the mass and energy as input) is not sensitive to the

|
small variation of accumulator pressure. !

|

For containment pressure analysis after a LOCA, high accumulator pressure is more limiting. The accumulator
pressure assumed is 630 psig which does not bound the Technical Specification or alarm setpoint value.

'

However, as stated above, the calculated post LOCA containment pressure is not sensitive to accumulator
; pressure. Moreover, the high pressure assumption in the containment analysis competes with the low pressure
l assumption in the mass and energy analysis. The overall effect is that the post LOCA containment pressure is

not affected by the condition discovered regarding instmment uncertainties.
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ANALYSIS OF EVENT (CONTINUEDh

The Hot leg Switch Over analysis is limiting on high accumulator volume. The assumed maximum volume of 9100

gallons is lower than the high alarmed setpoint plus the uncenainty by 9 gallons. This small discrepancy has negligible
,

drect on the hot leg switch over time.

1

The nunimum Emergency Sump pH analysis is affected by high accumulator volume. The analysis assunes 9194 l

gallons which bounds the high alarm setpoint plus the uncertainty. The nxuumum Emergency Sump pH analysis is i
affected by low accumulator volume and assumed 8770 gallons which also bounds the low alarm setpoint minus the I

uncenainty.

There were no adverse safety or radiological consequences from this event.

CORRECTIVE ACTION:
|
)

1. Temporary logs have been established in both Control Rooms to require verification that the
accumulator pressure band accounts for the calculated instrument uncertainties and ensures that the
accumulators are pressurized within Technical Specification Limits.

2. Temporary logs have been established in both Control Rooms to require verification that the

accumulator volume band accounts for the calculated instrument uncertainties and ensures that the
accumulators am maintained within Technical Specification Limits.

3. The development of a new Instrument Loop Uncertainty Calculation ZC-7026 and implementing Design j

Change Package associated with the Emergency Core Cooling System accumulator volume will be
completed by October 19,1998.

4. The development of a new Instrument Loop Uncertainty Calculation ZC-7036 and implementing Design
Change Package associated with the Emergency Core Cooling System accumulator pressure will be
completed by October 19,1998. j

a

5. New Emergency Core Cooling System accumulator volume and pressure alarm setpoints for meeting
Technical Specification Limiting Condition for Operation 3.5.1 will be implemented by December 31,
1998.

|
I
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| ADDITIONALJNFORMATION:
1

[ The South Texas Project has submitted to the Nuclear Regulatory Commission two other Licensee Event Repons
within the last thme years regarding occurmaces when instrument uncenainties were not correctly taken into account

! to ensure that Technical Specification Sun eillance requirements were met.
i

Unit 1 Licensee Event Repon 97-001 determined that the temperature switches used for area temperatureo

monitoring had incormet tolerances such that the temperatum limits of the areas monitored could have been
cxceeded without detection.

Unit 1 Licensee Event Repon 97-006 determined that the average temperature and pressurizer pressure limits foro

| protection against depanure from nucleate boiling did not take into account measurement instmment
[ uncertainties.
|
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