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SUBJECT:	Comments on paragraph II.F.3 & II.F.4





In reviewing ANSI sample meter testing program, I recommend that ANSI Z1.9 be used rather than ANSI Z1.4.  This is referred to in II.F.3 of the draft document.





I began reviewing the sampling plans—ANSI/ASQC Z1.4—compared to an equivalent and also well documented standard ANSI/ASQC Z1.9.  These two standards have been well documented and have been proven in use by manufacturers for fifty years.   Both standards depend on the assumption that the measurements are independent, identically  distributed normal random variables.  Electric meters test results have been shown to exhibit a normal distribution.  These two standards were matched in 1974 by realignment of their code letters (i.e. correspondence of inspection levels and sampling size). 





What this matching did in my estimation is make the process and conclusions using either standard essentially equal.  You can draw the same conclusion with the same sense of uncertainty using either standard.  However, from a utility’s point of view, the standard which requires less tests would be preferred. 





What the utility has to do is determine what is its level of risk—retire a good lot of meters.  The applications of these standards to metering have been described by Hunter Tapscott from Westinghouse in 1979 at a NELPA meeting in Spokane and earlier by a General Electric engineer Joseph Peterson in 1960.   What these two papers discuss is using the ANSI/ASQC Z1.9 standard (formerly, MIL-STD-414) with an acceptable quality level (AQL) of 2.5 (not 4.0 & 10.0 as is para. II.F.4)  with a general inspection level II and sampling by variables.  The sampling by variables results from the fact that meter measurements have a range of acceptable levels vs. samples by attributes—a go-no-go test. This seems to be what many utilities have adopted and have filed with their respective utility commissions.  This sets the tone for how much risk is reasonable and prudent.  





The acceptability criterion is different in the two plans with Z1.4 setting a fixed quantity of failures depending on lot size.  Z1.9’s acceptability requirements bases its criteria on the combination of maximum allowable percent defective both above 102% and below 98% accuracy.  By using percent acceptable above and below the set limits, this lends itself to the fact that meters tend to slow down over the years.  To demonstrate the effect of substituting Z1.4 with Z1.9, I have analyzed an Excel spreadsheet of the data from 1,329,592 meters that are non-demand with kWh only dials.  The meters have been stratified by meter type and manufacturer.  I discounted any meter lot below 151 meters—the lower limit of the two standards.  I created two columns of what each standard would select for each meter type population.  This analysis showed that Z1.4 selected 11,576 meters whereas Z1.9 selected 3,940 meters.  Z1.9 selected 65% fewer meters which translates into around $150,000 labor savings.  Z1.9 tests fewer meters than Z1.4 with the same level of confidence.





In summary, I recommend that we change our sample meter test program to begin using ANSI/ASQC Z1.9 sampling procedures and tables for inspection by variables for percent non-conforming.  





