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On August 3, 2000, with the plant at cold shutdown, a determination was made that
the source range portion of the Nuclear Instrumentation System (NIS) was outside of
the plant design basis. It was determined that the temperature errors associated
with the maximum control room design temperature limit of 120 degrees F had not been
explicitly accounted for in establishing the current high flux trip set point of
5.0E5 counts per second (cps). The original set point supplied by Westinghouse was
1.OE5 cps. Data taken during Cycle 1 startup physics testing in 1973 showed the
source range and intermediate range detector overlap curve to be slightly different
than expected. To prevent unnecessary reactor trips on high source range
indications, Westinghouse recommended changing the trip set point from 1.OE5 cps to
5.0E5 cps. However, the temperature errors associated with the maximum control room
design temperature limit of 120 degrees F were not explicitly accounted for, based
on information available and the set point methodologies used in 1973.
LER 2000-006-00 stated that the set point was lowered to 2.3E5 cps to assure system
operability during maximum expected operating temperatures in the control room.
This is not the case. While the calculation for the new set point value has been
approved, the set point change had not been implemented. The set point change will
be implemented prior to the reactor trip breakers being closed. The reporting error
is not considered significant, nor was the public health and safety affected, since
the reactor trip breakers are open.
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PLANT AND SYSTEM IDENTIFICATION

Westinghouse 4-Loop Pressurized Water Reactor

Nuclear Instrumentation System Source Range Detector Circuitry

EVENT IDENTIFICATION

Source Range Detector High Flux Trip Circuitry Outside of Plant Design Basis

Due to Revised Local Cabinet Temperature Uncertainty.

EVENT DATE

August 3, 2000

REFERENCES

Condition Reporting System Number: 200005734 and 200006762 3
Westinghouse letter LEE-1417, 'Consolidated Edison Company Indian Point Unit 2

Precautions, Limitations & Setpoints Nuclear Source Range Reactor Trip,"

K.R. Ludwig (W) to C. Jackson (ConEd), dated 7/30/73.

PAST SIMILAR EVENTS

None.

EVENT DESCRIPTION

On August 3, 2000, with the plant at cold shutdown, a determination was made

that the source range portion of the Nuclear Instrumentation System (NIS) was

outside of the plant design basis. This event was identified during an internal

review of the instrument loop uncertainty calculations for the source range

detector channels. The review determined that the temperature errors

associated with the maximum control room design temperature limit of

120 degrees F had not been explicitly accounted for in establishing the current

high flux trip set point of 5.OE5 counts per second (cps). The original

Nuclear Instrumentation System (NIS) source range detector high flux trip set

point supplied by Westinghouse was 1.OE5 cps. Data taken during Cycle 1

startup physics testing in 1973 showed the source range and intermediate range

detector overlap curve to be slightly different than expected. To prevent

unnecessary reactor trips on high source range indications, Westinghouse

recommended, in the referenced letter, to change the trip set point from 1.OE5

to 5.0E5 cps. This set point change also provided an entire decade (l.OE1 cps)

of margin between the power level at which the source range detector trip can

be bypassed (P-6 permissive) during power ascension and when the source range

detector high flux trip occurs. However, the temperature errors associated

with the maximum control room design temperature limit of 120 degree F were not

explicitly accounted for based on information available and the set point

methodologies used in 1973.
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The existing set point of 5.OE5 cps corresponds to 95 percent of the signal

span (O to 10 Vdc for lEO to 1E6 cps or 1.667 Vdc/decade) for the source range

level amplifiers. Establishing set points at the high end of an instrument's

signal span is generally not considered a good practice due to the potential

for the instrument uncertainties precluding a bistable from changing state at

the appropriate value. For the existing set point of 5.OE5 cps, the

instrument loop uncertainties are higher than those for 1.OE5 cps at higher

control room temperatures due to the logarithmic nature of the channel. As

such, with the existing set point of 5.OE5 cps, saturation of the source range

detector level amplifiers could occur at high control room temperatures

precluding a reactor trip when required to terminate a power excursion.

LER 2000-006-00 stated that the set point was lowered to 2.3E5 cps. This is

not the case. While the calculation for the new set point value has been

approved, the set point change had not been implemented. The set point change

will be implemented prior to the reactor trip breakers being closed. Since the

reactor trip breakers are open, the reporting error is not considered

significant, and the public health and safety is not affected.

EVENT ANALYSIS

The cause of the plant being outside the design basis was that the temperature

errors associated with the maximum control room design temperature of

120 degrees F were not explicitly accounted for when the set point was changed

from 1.OE5 cps to 5.OE5 cps in 1973. The change in the set point was based on

the information available at the time and the set point methodologies used in

1973, which did not evaluate temperature effects. The instrument loop errors

associated with the Reactor Protection System (RPS) and the Engineered Safety

Features Actuation System (ESFAS) set points were analyzed and determined for

operating conditions. The only set point identified to be effected by the

control room temperature limit was the NIS source range set point.

This event is reportable in accordance with lOCFR50.73(a)(2)(ii)(B), which

requires a report of, "Any event or condition ... that resulted in the nuclear

power plant being: ... In a condition that was outside the design basis of the

plant."

The cause of the reporting error in LER 2000-006-00 was due to a cognitive

mistake. LER 2000-006-00 contained the following statements:

"For additional conservatism, the nominal trip set point was lowered to

2.3E5 cps...," and " ... the nominal source range detector high flux trip

set point was set at 2.35E5 cps."

Validation of the above statements was performed by reviewing the approved set

point calculation for the value of 2.35E5 cps. The reviewer accepted this as

validation that the set point change had been completed when in fact, the set

point change had yet to be implemented.

l1
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EVENT SAFETY SIGNIFICANCE

There were no operational or safety consequences, or implications attributed to

the failure to properly account for the instrument loop uncertainty associated

with the maximum control room design temperature of 120 degrees F in

establishing the current source range detector high flux trip set point of

5.OE5 cps because:

(1) The Indian Point 2 Technical Specifications do not include any reactor

trip set point limits for the NIS source range detector channels.

(2) The source range high flux trip is not credited in any of the Updated

Final Safety Analysis Report (UFSAR) Chapter 14 accident analyses.

(3) If the maximum control room design temperature limit of 120 degrees F

were approached and the source range detector level amplifiers were to

saturate, thereby preventing a source range high flux trip, then the

Intermediate Range High Flux Trip (25 percent) and Power Range High Flux

Trip (Low Set Point, 25 percent) would be available to provide redundant

protection for termination of a power excursion during a reactor start-up

or low power operation condition.

The reactor trip breakers were open prior to the issuance of LER 2000-006-00

(September 5, 2000), and the breakers have remained open. In addition, the set

point change will be implemented prior to the reactor trip breakers being

closed. Therefore, since the trip set point causes the reactor trip breakers

to open there were no operational or safety consequences, or implications
attributed to the reporting error in LER 2000-006-00.

Based on the above, it can be concluded that the public's health and safety was

assured at all times.

l
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CORRECTIVE ACTIONS

A statistical instrument loop uncertainty re-analysis was performed by
Westinghouse for the source range detector channels. This analysis determined
that an upper limit of 3.OE5 cps is required to prevent saturation of the
source range level amplifiers when the maximum control room design basis
temperature limit of 120 degrees F is applied. For additional conservatism,
the nominal source range detector high flux trip set point will be set at 2.3E5
cps.

I
I

The new set point of 2.3E5 cps was established
instrument inaccuracies on the high end of the
of channel noise on the low end of the range.
point from 5.0E5 to 2.3E5 cps will result in:

considering the impact of
instrument range and the impact
The planned reduction of the set I

a. A reduction in the instrument loop errors.

b. A more conservative value which assures that a reactor trip will occur
earlier in time while, at the same time, minimizing the occurrences of
spurious, noise related trips.

c. A set point that is located at approximately 89.4 percent of the source
range detector signal range.

d. Providing system operability during maximum expected operating
temperature in the control room.

e. A slight reduction (i.e., approx. 13 percent) in the margin between the
power level at which the source range detector trip can be bypassed (P-6
permissive)during power ascension and when the source range detector high
flux trip occurs. This reduction should not however, pose an operational
concern related to spurious trips.

With respect to the reporting error in LER 2000-006-00:

a. Validation reviewers have been made aware of this type of error.

b. The procedure that governs submittals to the NRC will be revised by
November 10, 2000, to emphasize validation of appropriate implementing
documents.

c. The set point change will be implemented prior to the reactor trip
breakers being closed.

I

I
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