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DUKE POWER COMPANY

OCONEE NUCLEAR STATION - UNIT 1
UNUSUAL EVENT REPORT
BORON ANALYSES DURING ZERO POWER PHYSICS TESTS

Introduction

This report discusses problems encountered in determining boron concentrations
during the initial approach to criticality and zero power physics testing

for Oconee Unit 1.

I

Description of the Incident

!

On April 19, 1973, deboration of Oconee Unit I reactor coolant system was in
progress and the reactor was approaching initial criticality.

When boron

concentration in the reactor coolant system reached 1452 parts per million

Boron (ppmB), extrapolation of the inverse multiplication (1/M) plot showed
criticality would be reached at about 1000 to 1100 ppmB. The predicted value
of boron concentration at criticality was 1334 + 100 ppmB. An on-site
evaluation by chemistry personnel showed the boron analysis results to be in
error by approximately 2.4 percent.

.

It was found that the normality of the

sodium hydroxide solution used for the boric acid titration was incorrect,
apparently due to the absorption of carbon dioxide over a period of several
months. Boron concentrations determined before April 19 were corrected by
multiplying by a factor of 0.976.

On April 24, 1973, it was found that a sodium hydroxide solution, which had
been prepared on April 21, had been improperly evaluated as to normality,
and that the boron readings from April 21 until April 24 were also in error.

It was determined that a correction factor of 0.916 should be applied to the
boron concentrations determined during the period April 21 to April 24.

I

Corrective Action

|

|

The following steps were taken to prevent recurrence of the problems with
boron analysis which occurred during zero power physics testing:
1.

Fresh batches of sodium hydroxide solution are prepared (approximately
once per week) for use in titrating boron samples. The quantities
prepared (2 liters) are kept small so that new solutions must be
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prepared before the normality of the solution can change significantly.

2.

A boron standard is checked in duplicate, twice each day to assure that

|

the analysis drift does not occur with time.

3.

Each sample is run in duplicate on a boron titrator to assure precision.

;

If the two results differ by more than 10 ppm boron, a third test is done

|

to verify results.

|

4.

The boronometer provides an independent check of lab results.

'

If there

is disagreement, then an investigation will be initiated to determine
which is in error.
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Station boron standards are kept by the Technical Support Engineer.

l
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Periodically the lab is given a sample of one of these standards to check.

|

If the result does not agree with the known standard concentration, an

j
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investigation will be made into the cause for the discrepancy.
Safety Analysis

The errors in the boron analyses made during zero power physics testing were
systematic, having resulted from errors in determining the normality of the

sodium hydroxide used in the titration. Using boron standards, a constant
multiplication factor was determined, and this factor was then used to

correct the boron concentrations. Although the absolute boron concentrations

were not accurately known, plant performance was accurately predicted and

.

I

controlled using relative concentrations.
was not adversely affected.

It is concluded that plant safety
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