


\ ?\3 USNRC Introduction

Protecting People and the Environment

« On March 16 PDI presented a statistical analysis,
performed by Glenn White, on the correction factors
proposed by the industry and the NRC staff.

* NRC staff have studied the statistical analysis of the
various correction factors.

* Qur goal was to reproduce their results, evaluate
what has been done, and perform independent
analysis of the statistics to address some of our
concerns.



Q\B USNRC The Issue at Hand

Protecting People and the Environment

* The ID inspections of large bore welds have a very
high POD, and it would be beneficial for all
concerned if a consensus could be reached on a
correction factor.

« The NRC has not generically accepted the RMS
Error - 0.125 inch factor

* Industry does not use, and has presented statistical
evidence against, the 2 x RMS Error correction
factor.



\?\3 USNRC Correction Factors

Protecting People and the Environment

* The purpose of using a correction factor in depth
sizing is to provide sufficient confidence in the flaw
evaluations for high RMS error examinations.

* A correction factor could be tailored to that end.

* Any such correction factor needs to have a well-
understood and defensible technical basis.



3 ' USNRC How to Analyze the
{3 L R Statistics?

« A common assumption when dealing with data that
contains random measurement errors is that it can be
described using the normal distribution.

— The validity of using the normal distribution will be
discussed later.

* The normal distribution is defined by some center and a
standard deviation “Sigma.”

« Sizing errors at PDI are scored using the Root Mean
Square Error, which is similar to the standard deviation
Sigma.

« The work by Glenn White uses the normal distribution.
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{3) NRC Alternative.
Measurement i
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for RMS emror of 0.224 0.
with twice actual RMS
emror 2x0.224=0448in
added to measured value
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with BMS error difference (0.224 - 0.125)
=0.099 . added to measured value

for FMS ervor of 0.125m.

(3) NRC Altermative, [ T
Measurement uncertainty

for RMS ervor of 0.224 in. (2) Industry Alternative. Measurement
with twice actual RMS uncertanty for RMS emor of 0.224 1.

emor 2x0.224=0448m with RMS emror difference (0.224 - 0.125)
= 0.099 in added to measured value
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3 ' USNRC Is the Normal Distribution
AN e e Correct?

All of the analysis have assumed a normal
distribution.

Is this assumption valid?
s a bimodal distribution more accurate?

There are (at least) two distinct situations, good
ultrasonic coupling and bad ultrasonic coupling

What effects would this have on the statistics?
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UNITED STATES NUCLEAR REGULATORY COMMISSION

Q\B USNRC Discussion

Protecting People and the Environment

- What goals can we agree on for the statistical analysis?
— As conservative as a fit meeting 0.125 inch RMSE?
— Low probability of a large undersizing error?

«  What should be the target for the correction factor?
— Make all CDFs converge at 0.125 inch?
— Make corrected CDFs converge at 07?
— Make CDFs converge somewhere else?

« What statistical model should we use?
— Normal?
— Bimodal?
— Something else?



\ ?\3 USNRC Discussion

Protecting People and the Environment

* The industry proposed correction factor is much
better than using no correction factor, but is not as
conservative as a 0.125 inch RMS Error fit.

« The 2 x RMS Error correction factor is almost
always conservative, as it reduces the possibility of
undersizing at all from 50% to 2.3% (assuming
normal distribution).

« A bimodal distribution of sizing errors does affect the
probability of gross undersizing, but appears to be
mitigated by the correction factors.



\'{3 USNRC Path Forward

Protecting People and the Environment

« PDI and NRC staff will meet in late July to evaluate
the sizing data at PDI

* The sizing data will be tested to determine if it fits
the normal distribution or some other distribution

* The effect of different correction factors will be
evaluated
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