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ABSTRACT

A measurement control program has ...~-en developed for the ncmdestructive

assay (NDA) used in the Los Alamos Dynamic Material Control (DYMAC) system.

The NDA instruments range in complexity from digital electronic balances to

minicomputer based neutron and gamma-r~y assay systems.

The measurement control program serves two major functions. The first

provides on-line checks of instrument accuracy and precision. Tha second

function provides the data base necessary for defining and monitoring the

systematic and random errc’s associated with individual instruments. ‘~he

❑athematical aspec.~ of the ❑easurement control program will be presented

and several specific examples of results will be discussed.

‘Speaker



MEASUREMENT CONTROL PROGRAM FOR IN-LINE NDA INSTRUMENTS

W. R. Severe- and C. C. Thomas, Jr.
University of California

Los Alamos Scientif~.cLaboratory
P. O. BOX 1663

Los Alamos, NM 87545
Phone: (505 ) 667-3378/FTS 843-3378

The DYFIACmeasurement control program utilizes two types of checks to

assure proper instrument performance. A response consistency check is ❑ade

daily to verify that no changes have occurred in instrl~mentresponse to

working standards. Precision checks are made weekly to check for changes in

instrument reproducibility and, for counting instrumel.ts,to detect ‘

non-random measurement fluctuations that might indicate electronics

problems. The data generated by these performance:checks are transmitted

directly to the ❑ain DYMAC computer to be checked against control l~mits and

stored in instrument history files for further use, such as in limit-of-

error calculations. The control limits utilized are the 95% confidence

interval warning limit and thz 99% confidence interval action limit. Should

an Insttzment check exceed the actim limit or exceed the warning limit

twice sequentially the DYMAC computer will not allow that instrument to be

used for accountability measurements until appropriate corrective action has

been taken.

The type of performance check used depends on the instrument.being

tested. DYMAC currently makes a separation between balances and counting

instruments. The response consistency check for balances requires

measurement of three standard weights which cover the normal operating range

of the balance. A t-test compares the difference between the ❑easured and

standard values for each c~ the three levels to ?.ssureresponse consistent



#

wit? prevloua obaervatlons anti to determine possible bias terms. Precision

checks consist of replicate ❑easurements of each standard weight which are

used to estimate standard deviating for each level. These gtandard

deviations are the~~ compared with the past 15 weeks’ pooled standard

deviations using an F-test to monitor changea in balance reproducibility.

Counting instruments also use a t-teat La check response consistency.

In this case a plutonium standard is used and its expected response la

compared with the measured response. Preci9ion checks consist of two

different tests that use the same set of 15 rep:icate measurements. The

x2-test compares the counting statistic estimate Lp the variance with a

variance estimate based on replication. The replicate data is then tested

for randornnea~ using a uean square successive difference test whtch can

detect long term trends or rapid oscillations that might otherwise go

unnoticed. The combination of these two tests has been very useful in

detecting electronics problems in counting instruments.


