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RESCRIPTION AND ASSESSMENT

BACKGROUND

Protection for a tota) loss of flow in the Reactor Coolant System (RCS) is
provided by Reactor Coolant Pump (RCF) Bus undervoltage (UV) and
underfrequency (UF) reactor trips. The RCP voltage and frequency are
monitored by UV and UF relays connected at the pump side of the RCP breakers.
The nominal UV and UF trip points are set at B0.5 V and 57.2 Mz. The relay
settings correspond to a bus voltage and frequency of 4830 V and 57.2 Hz. The
ba-is and methodology for calculating the setpoints are found in Westinghouse
document WCAP-12123", Rev, 1; *Westinghouse Setpoint Methodology for
Protection Systems Comanche Peak Unit 1.* The bus UV and UF trip points are
listed in the Unit 1 Technica) Specifications Table 2.2.1, in station document
£1-2400; *Protective Devices Settings Ducument,® and in station document E1-
2700; *Precautions Limitations and Setpoini Document.®

A review and comparison of documents uncovered a discrepancy in the adjustment
tclerances allowed for the UV and UF relays. The calibration allowances in
WCAP-12123 are given as +/- 1.4 % of span for the UV relay and +/- 0.7 § of
span for the UF relay.’ The calibration allowances translated to equivalent
relay adjustment tolerances of 80 08B V to 80,92 vV for the UV relay and 67.17
Hz to §7.23 Wz for the UF relay. The specified relay adjustment tolerances in

"WCAP-12123 was transmitted to the NRC as an enclosure to TU Electric
Letter logged TXX-89205 frem William J, Cahil)l, Jr. to NRC dated May 10,
1989.

"WCAP-12123 assumes a Rack Calibration Accuracy of 0.7 % of span, a Rack
Measuring and Test Equipment Accurecy of 0.7 & of span, and a Rack Drift
of 0.7 % of span in calculating the Channel Statistical Allowance for
the UF relay. The Reactor Engineering Calculation; "RXE-TA-CP1/0-027,
Fev. 1" assumes a Rack Calibration Accuracy of 1.0 % of span, a Rack
Measuring and Test Equipment Accuracy of 0,34 % of span, and a Rack
Drift of 0.67 % of span in calculating the Channel Statistical Allowance
for the UF relay. Both documents calculate the Channe)l Statistica)
Allowance at 2.1 % of spar.. The Reactor Engineering calculation allows
a larger UF relay calibration allowance by limiti 3 the amount of drift
allowed and requiring greater accuracy (4:1) in the Measuring and Test
Equipment,
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value of Table 2.2.1 of the Technical Specifications is defined in the BASES
of the Technical Specifications as being the statistical sum’ of the errors
assumed in the analysis exciuding those associated with the seusor and rack
grift as well as the accuracy of their measurement. WCAP-12123 calculates the
*7% value as the sum of the sensor enyvironmental allowance plus the SRSS of
the process measurement accuracy, the primary element accuracy, the sensor
temperature effects, the sensor pressure effects, and the rack temperature
effects (sce figure 1), The *I* term in Table 2.2.1 of the Technical
Specifications for 1tem 14 15 changed from 0 % to 1.2 % of span., The Channe)
Statistical Allowance (CSA) for the UV trip, which uses the same torms as the
*I* term, also changes. The changed CSA is sti') below the Tota)l Allowance of
7.7 % of span which 4s listea in Table 2.2.1,

uE

The UF reliy monitors the RCP bus frequency and provides backup protection to
the UV trip on a cemplete loss of flow., Westinghouse, in WCAP-1Z2123 assumes
that the UF relay is an integra) part of the instrument rack and treats the
uncertainties as part of the rack uncertainties, Relaxing the UF relay
adjustment tulerance from 1 % to 2 % of span will change the various terms
used in determining the Channel Statistica) Allowance (see figure 2). From
the attached TU Electric Reactor Engineering Calculation; *RXE-TA-CP1/0-027,
Rev, 1, relaxing the relay adjustment tolerance changes the Rack Calibration
Accuracy (RCA) from 1 % to 2 %, the Rack Measuring and Test Equipment (RMTE)
allowance from 0.34 % to 0.5 %, and the Channe) Statistical Allowance ((SA)
from 2.01 % to 3.17 3. The Allowable Value' of Table 2.2.1 of the Technical

"Westinghouse uses the square root of the sum of the squares (SRSS) as
the basic methodology for calculating the loop uncertainty associated
with the various component variables.

*WCAP-12122 discusses the *Allowable Value* and the "trigger*® values that
are used in its calculation. The first trigger valu= T1, is the
arithmetic sum of the instrument Toop uncertainties encountered during
calibration plus the nominal safety system setpoint. The second T2, 1s
the difference between the SRSS of the uncertainties for which there is
no periodic surveillance plus the square of the sum of the sensor
parameters and the Safety Analysis Limit. The Allowable Value is the
more conservative result of the abcve calculations. For the
underfrequency allowable value, T1 dominates and 1s used in the
calculation,

Bacdhghc
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specifications is defined in WCAP-12123 as the nominal setpoint plus the
arithmetic sum of the instrument uncertainties (1e., rack drift, rack
temperature effects, meaturing and test equipment allowance, and the rack
calibration accuracy). The change in UF relay tolerance, from 1 % to 2 % of
span results in an Alloweble Value change to Table 2.2.1 of the Technical
Specifications for ftem 15 from 57.1 Hz to 57.06 Hz. Although the Allowable
Value for the UF relay 's closer to the Nominal setpoint assumed in the
accident analysis and the CSA increases from 2.01 % to 3,17 % of span, the
Total Allowance (TA)*, at 4.4 % of span, 1s sti1) greater than the CSA.

In summary, the addition of the potential transformer unce, tainty into the UV
relay calcriations changes the "Z* value 1isted in Table 2.2.1 of the
Technice) Specifications for item 14 from 0.0 to 1.2 % of span. Relaxing the
telerance for the UF relays from 1 % to 2 % of span changes the "Allowable
Value® column of  able 2.2.1 of the Technical Specifications for item 15 from
57.1 Mz to 87,06 Mz,

ANALYSTS

The amendment request proposes to change the *Z*" value of Table 2.2.1 of the
Technical Specifications for the UV relay from the current 0.0 % to 1.2 & of
span, and to change the "Allowable Value® of Table 2.2.1 of the Technical
Specifications for the UF relay from the current 57.1 Wz to §7.06 Hz. The
changes are necessary to incorporate a previously overlooked uncertainty of
0.3 % for the UV relay “ential transformer and to provide relief to
maintenance personnel whe are having a difficult time setting the UF relay
within the present calibration tolerance of #/- 1 % by relaxing the
calibration telerances to +/- 2 % of span,

The relays monitor the RCP electrica) supply, downstream of the breaker on the
pump side. In assessing the safety impact of the proposed amendment on the
plant, various documents were reviewed: the Reactor Engineering Calculation
*RYE-TA-CP1/0-027 Rev, 1:* E1-2700; *Precautions Limitations and Setpoint
Document ;* WCAP-12123 Rev, 1; “Westinghouse Setpoint Methodology for
Protection Systems Comanche Peak Unit 1:" E1-2400; *Protective Devices

*Tota)l Allow:nce is defined in the Technical Specification BASES as the
difference between the Safety Analysis Limit and the Nominal Setpoint,
both of which are unchanged.
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UNDERFREQUENCY
Nominal Setpoint §7.2 HZ ==y
Curre % Allowed Value 57.1 Hz
Proposed Allowed Value - 57.06 Hz 4.4 % of
4.5 Hz span
Assumed Safety Analysis - 57.0 Hz ~u—-—J
Point

Figure 2




