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QH].p DESignation: D 6299 - 00 An American National Standard

Standard Practice for
Applying Statistical Quality Assurance Techniques to
Evaluate Analytical Measurement System Performance

This standard is issued under the fixed designation D 6299; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope D 5191 Test Method for Vapor Pressure of Petroleum Prod-

1.1 This practice provides information for the design and ~_Ucts (Mini Methodf N o
operation of a program to monitor and control on-going E 177 Practice for Use of the Terms Precision and Bias in
stability and precision and bias performance of selected ana- ASTM Test Method$ . . .
lytical measurement systems using a collection of generally E 178 Practice for Dealing with Outlying Observatiéns

accepted statistical quality control (SQC) procedures and tools. E 456 Terminology Relating to Quality and Statistics
E 691 Practice for Conducting an Interlaboratory Study to
Note 1—A complete list of criteria for selecting measurement systems Determine the Precision of a Test MetHod
to which this practice should be applied and for determining the frequency

at which it should be applied is beyond the scope of this practice3 Terminology

However, some factors to be considered incluteffequency of use of L

the analytical measurement systei), ¢riticality of the parameter being 3.1 Definitions:

measured, 3) system stability and precision performance based on 3.1.1 accepted reference value—a value that serves as an

historical data,4) business economics, an) fegulatory, contractual, or agreed-upon reference for comparison and that is derivel as (
test method requirements. atheoretical or established value, based on scientific principles,
1.2 This practice is applicable to stable analytical measuret2) an assigned value, based on experimental work of some
ment systems that produce results on a continuous numericagtional or international organization, such as the U.S. Na-
scale. tional Institute of Standards and Technology (NIST), & &
1.3 This practice is applicable to laboratory test methods. consensus value, based on collaborative experimental work
1.4 This practice is applicable to validated process streariinder the auspices of a scientific or engineering group.
analyzers. (E 456/E 177)
Nore 2F lidation of univari | | 3.1.2 accuracy n—the closeness of agreement between an
Pra((:)tTi(E:e D_37°é21'a' ation of univariate process stream analyzers, see alsgy e aq value and an accepted reference value.(E 456,
o , E177)
_ 1.5 This practice assumes that the normal (Gaussian) model 3 1 3 assignable causen—a factor that contributes to
is adequate for the description and prediction of measuremegyiation and that is feasible to detect and identify(E 456)
system behavior when it is in a state of statistical control. 3.1.4 bias n—a systematic error that contributes to the
Note 3—For non-Gaussian processes, transformations of test resul@ifference between a population mean of the measurements or
may permit proper application of these tools. Consult a statistician fotest results and an accepted reference or true val( 456,
further guidance and information. E177)

1.6 This practice does not address statistical techniques for 3-1.5 control limits n—limits on a control chart that are

comparing two or more analytical measurement systems aptSed as criteria for signaling the need for action or for judging
p|y|ng different ana|ytica| techniques or equipment Compo_Whether a set of data does or does not indicate a state of

nents that purport to measure the same property(s). statistical control. (E 456)
3.1.6 lot, n—a definite quantity of a product or material
2. Referenced Documents accumulated under conditions that are considered uniform for
2.1 ASTM Standards: sampling purposes. (E 456)
D 3764 Practice for Validation of Process Stream Analyz- 3.1.7 precision n—the closeness of agreement between test
erd results obtained under prescribed conditions. (E 456)

3.1.8 repeatability conditionsn—conditions where mutu-
ally independent test results are obtained with the same test
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same equipment within short intervals of time, using testmaterial having physical or chemical properties, or both,
specimens taken at random from a single sample of materiasimilar to those of typical samples tested by the analytical
(E 456, E177) measurement system. The material is properly stored to ensure
3.1.9 reproducibility conditionsn—conditions under which sample integrity, and is available in sufficient quantity for
test results are obtained in different laboratories with the sameepeated, long term testing.
test method, using test specimens taken at random from the 3.2.10 site precision conditions+—conditions under which
same sample of material. (E 456, E 177) test results are obtained by one or more operators in a single
3.2 Definitions of Terms Specific to This Standard: site location practicing the same test method on a single
3.2.1 analytical measurement system—a collection of one measurement system using test specimens taken at random
or more components or subsystems, such as samplers, tém the same sample of material, over an extended period of
equipment, instrumentation, display devices, data handler§me spanning at least a 15 day interval.
printouts or output transmitters, that is used to determine a 3.2.10.1Discussior—An analytical measurement system
quantitative value of a specific property for an unknownmay comprise multiple instruments being used for the same
sample. test method.
3.2.1.1 Discussior—An analytical measurement system 3.2.10.2 Discussior—Site precision conditions should in-
may comprise multiple instruments being used for the samélude all sources of variation that are typically encountered
test method. during normal, long term operation of the measurement sys-
3.2.2 blind submissionn—submission of a check standard tem. Thus, all operators who are involved in the routine use of
or quality control (QC) sample for analysis without revealingthe measurement system should contribute results to the site
the expected value to the person performing the analysis. ~Precision de_termlnatlo_n._lf multiple results are obtained within
3.2.3 check standardn—in QC testing a material having @ 24—h period, then it is recommended that the number of
an accepted reference value used to determine the accuracy’8fUlts used in site precision calculations be increased to
a measurement system. capture the longer term variation in the system.
3.2.3.1 Discussion—A check standard is preferably a mate- 3-2.11 site precision standard deviatiom—the standard
rial that is either a certified reference material with traceabilityd@Viation of results obtained under site precision conditions.
to a nationally recognized body or a material that has an 3-2-12 validation audit samplen—a QC sample or check
accepted reference value established through interlaboratofj@ndard used to verify precision and bias estimated from
testing. For some measurement systems, a pure, single cofutine quality assurance testing.
ponent material having known value or a simple gravimetric or 3.3 Symbols:
volumetric mixture of pure components having calculable 3-3.1 ARV—accepted reference value.
value may serve as a check standard. Users should be aware3-3.2 EWMA—exponentially weighted moving average.
that for measurement systems that show matrix dependencies,3.3.3 |—individual observation (as ifrchart).
accuracy determined from pure compounds or simple mixtures 3.3.4 IVB—moving range.
may not be representative of that achieved on actual samples.3.3.5 MR —average of moving range.
3.2.4 common (chance, random) cause—for quality as- 3.3.6 QC—quality control.
surance programs, one of generally numerous factors, individu- 3.3.7 R'—site precision.
ally of relatively small importance, that contributes to varia- 3.3.8 or—site precision standard deviation.
tion, and that is not feasible to detect and identify. 3.3.9 VA—validation audit.
3.2.5 double blind submissigm—submission of a check 3.3.10 x>—chi squared.
standard or QC sample for analysis without revealing the check 3.3.11 A—lambda.
standard or QC sample status and expected value to the person
performing the analysis. 4. Summary of Practice

3.2.6 expected valyer—for a QC sample analyzed usingan 4.1 QC samples and check standards are regularly analyzed
in-statistical control measurement system, the estimate of thgy the measurement system. Control charts and other statistical
theoretical limiting value to which the average of results tendsechniques are presented to screen, plot, and interpret test
when the number of results approaches infinity. results in accordance with industry-accepted practices to as-

3.2.7 in-statistical-contro] adj—a process, analytical mea- certain the in-statistical-control status of the measurement
surement system, or function that exhibits variations that cagystem.
only be attributable to common cause. 4.2 Statistical estimates of the measurement system preci-

3.2.8 proficiency testingn—determination of a laboratory’s sion and bias are calculated and periodically updated using
testing capability by participation in an interlaboratory cross-accrued data.
check program. 4.3 In addition, as part of a separate validation audit

3.2.8.1 Discussior—ASTM Committee D02 conducts pro- procedure, QC samples and check standards may be submitted
ficiency testing among hundreds of laboratories, using a widelind or double-blind and randomly to the measurement system
variety of petroleum products and lubricants. for routine testing to verify that the calculated precision and

3.2.9 quality control (QC) samplen—for use in quality bias are representative of routine measurement system perfor-
assurance programs to determine and monitor the precision antince when there is no priori knowledge of the expected value
stability of a measurement system, a stable and homogeneoas sample status. Documents
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5. Significance and Use a material that is analyzed under reproducibility conditions by

5.1 This practice can be used to continuously demonstrat@ultiple measurement systems. The accepted reference value
the proficiency of analytical measurement systems that aréRV) for this check standard shall be the average after
used for establishing and ensuring the quality of petroleum angtatistical examination and outlller treatment has been'ap'blled.
petroleum products. 6.2.2.1 Exchange samples circulated as part of an interlabo-

5.2 Data accrued, using the techniques included in thi§atory exchange program, or round robin, may be used as check
practice, provide the ability to monitor analytical measuremengtandards. For an exchange sample to be usable as a check
system precision and bias. standard, the standard deviation of the interlaboratory ex-

5.3 These data are useful for updating test methods as wethange program shall not be statistically greater than the

as for indicating areas of potential measurement system inf€producibility standard deviation for the test method. An
provement. F-test should be applied to test acceptability.

6. Reference Materials Note 6—The uncertainty in the ARV is inversely proportional to the

I d blish d . hsquare root of the number of values in the average. This practice
6.1 QC samples are used to establish and monitor t fecommends that a minimum of 16 non-outlier results be used in

precision of the analytical measurement system.  calculating the ARV to reduce the uncertainty of the ARV by a factor of
6.1.1 Select a stable and homogeneous material havingrelative to the measurement system single value precision. The bias tests
physical or chemical properties, or both, similar to those ofdescribed in this practice assume that the uncertainty in the ARV is

typical samples tested by the analytical measurement Systerﬁggligible relative to the measurement system precision. If less than 16
values are used in calculating the average, this assumption may not be

Note 4—When the QC sample is to be utilized for monitoring a valid.
process stream analyzer performance, it is often helpful to supplement the Note 7—Examples of exchanges that may be acceptable are ASTM
process analyzer system with a subsystem to automate the extractiop02.CS92 ILCP program; ASTM D02.01 N.E.G.; ASTM D02.01.A
mixing, storage, and delivery functions associated with the QC sample.Regional Exchanges; International Quality Assurance Exchange Program,

6.1.2 Estimate the quantity of the material needed for eacfdministered by Alberta Research Council.
specific lot of QC sample talf accommodate the number of  6.2.3 For some measurement systems, single, pure compo-
analytical measurement systems for which it is to be usedent materials with known value, or simple gravimetric or
(laboratory test apparatuses as well as process stream analy¥etumetric mixtures of pure components having calculable
systems) and2) provide determination of QC statistics for a value may serve as a check standard. For example, pure

useful and desirable period of time. solvents, such as 2,2-dimethylbutane, are used as check stan-
6.1.3 Collect the material into a single container and isolatelards for the measurement of Reid vapor pressure by Test
it. Method D 5191. Users should be aware that for measurement

6.1.4 Thoroughly mix the material to ensure homogeneity.Systems that show matrix dependencies, accuracy determined

6.1.5 Conduct any testing necessary to ensure that the QI@m pure compounds or simple mixtures may not be repre-
sample meets the characteristics for its intended use. sentative of that achieved on actual samples.

6.1.6 Package or store QC samples, or both, as appropriate6.3 Validation audit (VA) samples are QC samples and
for the specific analytical measurement system to ensure thaheck standards, which may, at the option of the users, be
all analyses of samples from a given lot are performed orsubmitted to the measurement system in a blind, or double
essentially identical material. If necessary, split the bulkblind, and random fashion to verify precision and bias esti-
material collected in 6.1.3 into separate and smaller containersated from routine quality assurance testing.
to help ensure integrity over timeWarning—Treat the ) .
material appropriately to ensure its stability, integrity, and’- Quality Assurance (QA) Program for Individual
homogeneity over the time period for which it is to stored and ~Measurement Systems
used. For samples that are volatile, such as gasoline, storage in7.1 Overview—A QA program (1)° can consist of five
one large container that is repeatedly opened and closed c@nimary activities: {) monitoring stability and precision
result in loss of light ends. This problem can be avoided bythrough QC sample testing2)( monitoring accuracy, 3)
chilling and splitting the bulk sample into smaller containers,periodic evaluation of system performance in terms of preci-
each with a quantity sufficient to conduct the analysis. Simi-sion or bias, or both4) proficiency testing through participa-
larly, samples prone to oxidation can benefit from splitting thetion in interlaboratory exchange programs where such pro-
bulk sample into smaller containers that can be blanketed witgrams are available, anfi)(a periodic and independent system
an inert gas prior to being sealed and leaving them sealed untilidation using VA samples may be conducted to provide

the sample is needed.) additional assurance of the system precision and bias metrics
6.2 Check standards are used to estimate the accuracy of testablished from the primary testing activities. At minimum,
analytical measurement system. the QA program must include at least item one.

6.2.1 A check standard may be a commercial standard
reference material when such material is available in appropr=———— . _
nti li n m ition. Refer to research report RR:D02-1007 and Practices E 178 and E BSTM
ate quantity, quality a d co positio Standards on Precision and Bias for Various Applicatigasailable from ASTM

Note 5—Commercial reference material of appropriate CompositionHeadquarters; request PCN:03-512088-34) for guidance in statistical and outlier

may not be available for all measurement systems. treatment of data. , ,
] The boldface numbers in parentheses refer to the list of references at the end of
6.2.2 Alternatively, a check standard may be prepared fronhis standard. DOCU ments
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Note 8—For some measurement systems, suitable check standardutinely operate the system participate in generating QC test
materials may not exist, and there may be no reasonably availablgatg.
exchange programs to generate them. For such systems, there is no mean .
of verifying the accuracy of the system, and the QA program will only h%'4'5 Handle and test the QE and check S.t".’mdard SamplFS n
involve monitoring stability and precision through QC sample testing. the Sa_me man_ner and under the same Cond_'t'ons as samples or
o N o materials routinely analyzed by the analytical measurement
7.2 Monitoring System Stability and Precision Through QC system.
Sample Testing-QC test specimen samples from a specific ot "7 4 & \when practical, randomize the time of check standard

are introduced and tested in the analytical measurement systelig additional QC sample testing over the normal hours of

on a regular basis to establish system performance history igyeaqrement system operation, unless otherwise prescribed in
terms of both stability and precision. the specific test method

7.3 Monitoring Accuracy

7.3.1 Check standards can be tested in the analytical mea-NoTe 11—Avoid special treatment of QC samples designed to get a
surement system on a regular basis to establish system perf&e—tte.r. result._ Special treatment seriously undermines the integrity of

. . precision estimates.

mance history in terms of accuracy.

7.3.2 For measurement systems where calibration is estab- /-9 Evaluation of System Performance in Terms of Precision
lished by using multiple standards of known values, such agnd Bias
materials certified by or traceable to the national certification 7.5.1 Pretreat and screen results accumulated from QC and
bodies such as NIST, JIS, BSI, and so forth, and where the totgheck standard testing. Apply statistical techniques to the
number of standards used exceed the number of parametgrectreated data to identify erroneous data. Plot appropriately
estimated by the calibration equation, an alternative approadbretreated data on control charts.
(instead of check standard testing) to infer system accuracy is 7.5.2 Periodically analyze results from control charts, ex-
to compare the statistics associated with the calibration equ&iuding those data points with assignable causes, to quantify
tion to previously established measurement system precisiaihe bias and precision estimates for the measurement system.
and to standard errors of the calibration standards used. 7.6 Proficiency Testing
Coverage of this type of statistical techniques for accuracy 7.6.1 Participation in regularly conducted interlaboratory
inference is beyond the scope of this practice. Users argxchanges where typical production samples are tested by
advised to enlist the services of a statistician when using thigyultiple measurement systems, using a specified (ASTM) test
approach to infer system accuracy instead of check standaggiotocol, provide a cost-effective means of assessing measure-

testing. ment system accuracy relative to average industry perfor-
7.4 Test Program Conditions/Frequency mance. Such proficiency testing can be used instead of check
7.4.1 Conduct both QC sample and check standard testingtandard testing for systems where the timeliness of the
under site precision conditions. accuracy check is not critical. Proficiency testing may be used

. . .. as a supplement to accuracy monitoring by way of check
Note 9—Itis inappropriate to use test data collected under repeatabllltygta

conditions to estimate the long term precision achievable by the site ndard tes.tlr.lg. . . L.

because the majority of the long term measurement system variance is due 7-6.2 Participants plot their signed deviations from the
to common cause variations associated with the combination of timegonsensus values (exchange averages) on control charts in the
operator, reagents, instrumentation calibration factors, and so forth, whickame fashion described below for check standards, to ascertain
would not be observable in data obtained under repeatability conditionsf their measurement processes are non-biased relative to

7.4.2 Test the QC and check standard samples on a regulédustry average.
schedule, as appropriate. Principal factors to be considered for 7.7 Independent System ValidatiesPeriodically, at the dis-
determining the frequency of testing afig frequency of use of ~ cretion of users, VA samples may be submitted blind or double
the analytical measurement systerf) ¢riticality of the pa-  blind for analysis. Precision and bias estimates calculated using
rameter being measured) (established system stability and VA samples test data can be used as an independent validation
precision performance based on historical da#,business of the routine QA program performance statistics.

economics, andy) regulatory, contractual, or test method Note 12—For measurement systems susceptible to human influence,

requirements. the precision and bias estimates calculated from data where the analyst is

Note 10—At the discretion of the laboratory, check standards may brﬁa)tware of the sample status (QC or check standard) or expected values, or
a

used as QC samples. In this case, the results for the check standards yh, may underestimate the precision and bias achievable under routine

be used to monitor both stability (see 7.2) and accuracy (see 7. f?rr]aenon.mAt therdrlsg;ﬁtlgns?fr;he ;Jhsers, Aan? d?g;n?:]';g ?:szgecr't'cr?“é)i’
simultaneously. If check standards are expensive, or not available i Se measure ystems, the QA prog y periodic

sufficient quantity, then separate QC samples are employed. In this cas lind or double-blind testing of VA samples.
the accuracy (see 7.3) is monitored less frequently, and the QC sample 7. 7.1 The specific design and approach to the VA testing
testing (see 7.2) is used to demonstrate the stability of the measuremeﬁ};ogram will depend on features specific to the measurement
system between accuracy tests. : . . :
system and organizational requirements, and is beyond the
7.4.3 ltis recommended that a QC sample be analyzed at thetended scope of this practice. Some possible approaches are
beginning of any set of measurements and immediately after moted as follows.
change is made to the measurement system. 7.7.1.1 If all QC samples or check standards, or both, are
7.4.4 Establish a protocol for testing so that all persons wheubmitted blind or double blind and the WEE[m@mls
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evaluated, then additional VA sample testing may not beesting, a standard deviation should be determined by users in
necessary. a technically acceptable manner.

Z)j"':tli.zd QC sakmples or ChleCk ?tandardi.’ Ofr both, maé be Note 14—To calculate the reproducibility standard deviations from
submitted as unknown samples at a specific frequency. SUchisned reproducibilities, divide the accepted reproducibility value at
;l[}b;n|55|ons should not be so regular as to compromise theikch level by 2.77.

ind status. , )

7.7.1.3 Retains of previously analyzed samples may be 8.2.3 Pretreatment of results for VA samples is done in the
resubmitted as unknown samples under site precision cond?®Me manner as described in 8.2.1 and 8.2.2. _
tions. Generally, data from this approach can only vyield 8.3 As_sessment of Initial Resu-l%sﬁ\ss_essment techniques
precision estimates as retain samples do not have ARV&re applleq tc_)_test result.s.col_lected during the startup phase of
Typically, the differences between the replicate analyses arg’ after S|gn|f|cant. modifications to a measurement system.
plotted on control charts to estimate the precision of thad”erform the following asgessment after at least 15 pretreated
measurement system. If precision is level dependent, th_[gsults have become available. The purpose of this assessment
differences are scaled by the standard deviation of the medS f0 ensure that these results are suitable for deployment of
surement system precision at the level of the average of the twPntrol charts (described in A1.4).
results. Note 15—These techniques can also be applied as diagnostic tools to

investigate out-of-control situations.
8. Procedure for Pretreatment, Assessment, and 9

Interpretation of Test Results 8.3.1 Screen for Suspicious Resuft®retreated results
should first be visually screened for values that are inconsistent

8.1 Overview—Results accumulated from QC, check stan->', .
dard, and VA sample testing are pretreated and screene\ﬁ'.'th the remainder of the data set, such as those that could have

Statistical techniques are applied to the pretreated data 3" caused bY transcription errors. Those flagged as suspi-
achieve the following objectives: clous should be investigated. Discarding data at this stage must

8.1.1 Identify erroneous data be supported by evidence gathered from the investigation. If,
8.1.2 Assess initial results ’ after discarding suspicious pretreated results there are less than

8.1.3 Deploy, interpret and maintain of control charts, and 1o values remaining, collect additional data and start over.

8.1.4 Quantify long term measurement precision and bias. 8-3-2 Screen for Unusual PatterasThe next step is to
examine the pretreated results for non-random patterns such as

Note 13—Refer to the annex for examples of the application of thecontinuous trending in either direction, unusual clustering, and
techniques that are discussed below and described in Section 9. cycles. One way to do this is to plot the results on a run chart
8.2 Pretreatment of Test ResulsAssessment, control (see Al.3) and examine the plot. If any non-random pattern is
charting, and evaluation are applied only to appropriatelydetected, investigate for and eliminate the root cause(s).
pretreated test results. The purpose of pretreatment is tiscard the data set and start the procedure again.
standardize the control chart scales so as to allow for data from 8.3.3 Test “Normality” Assumptioa-For measurement sys-
multiple check standards to be compared on the same charttems with no prior performance history, or as a diagnostic tool,
8.2.1 For QC sample test results, no data pretreatment g is useful to test that the results from the measurement are
typically used since results for different QC samples areadequately described by a normal distribution. One way to do
generally not plotted on the same chart. this is to use a normal probability plot and the Anderson-
8.2.2 For check standard sample test results, two casesarling Statistic (see Al.4). If the results show obvious
apply, depending on the measurement system precision:  deviation from normality, then the statistical control charting
8.2.2.1 Case HIf either (a) all of the check standard test techniques described are not directly applicable to the mea-
results are from one or more lots of check standard materiadurement system.
having the same ARV(s), ob) the precision of the measure- . o
ment system is constant across levels, then pretreatmepQscgieiﬁgtigsg?é"gitt':igse Eiyslsgdet%fnt?{irsna'rzc(tji'sg'bUted data, but
consists of calculating the difference between the test result ana d P P ’
the ARV: 8.4 Control Charts(1, 2)y—Individual () and moving range
o) of two (MR) control charts are the recommended tools &r (
_ routine recording of QC sample and check standard test results,
8.2.2.2 Case 2-Test results are for multiple lots of check 5nq ) immediate assessment of the “in statistical cont(@)’
standards with different ARVs, and the precision of thegiars of the system that generated the data. Optionally, the
measurement system is known to vary with level, exponentially weighted moving averagéWMA (4, 5)may be

[test result— ARV (for the samplg] : overlaid on thel chart to enhance detection power for small
standard deviation at the ARV level @ level shifts.

Pretreated result test result— ARV (for the samplg

Pretreated resul:

where the standard deviation at the ARV level is the published reproduc- Note 17—The control charts and statistical techniques described in this
ibility standard deviation. In the event that no published reproducibility practice are chosen for their simplicity and ease of use. It is not the intent
exists and the ARV was established through round robin testing, standa®f this practice to preclude use of other statistically equivalent or more
deviations determined from round robin testing may be used. advanced techniques, or both.

8.2.2.3 If there is no published reproducibility standard 8.4.1 Construction of Control Charts-If no obvious un-
deviation and the ARV was not arrived at by round robinusual patterns are detected from the run mmtys
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deviation from normality is detected, proceed with construc-more than 20 analyses.

tion of the control charts 8.7.2.2 Concurrently test and record data for the new
8.4.1.1 MR Chart—Construct atMR plot and examine it for material each time a current QC sample is tested. The result for

unusual patterns. If no unusual patterns are found inMRe  the new material is deemed valid if the measurement process

plot, calculate and overlay the control limits on & plot to  in-control status is validated by the current QC material and

complete theMR chart. control chart.
8.4.1.2 1 Chart—Calculate control limits and overlay them  8.7.2.3 Optionally, to provide an early indication of the
on the “run chart” to produce thlechart. status of the new batch of QC material, immediately start a run

8.4.1.3 EWMA Overlay— Optionally, calculate th&€WMA  chart and arMR plot for the new material. After five valid
values and plot them on the chart. Calculate th&eWMA  results become available for the new material, convert the run
control limits and overlay them on tHechart. chart into anl chart with trial control limits by adding a center
8.4.2 Control Chart Deploymert-Put these control charts line based on the average of the five results and control limits
into operation by regularly plotting the pretreated test resultbased on théR from previous control charts for materials at
on the charts and immediately interpreting the charts. the same nominal level. Set trial control limits for thi&R chart
8.5 Control Chart Interpretation based on limits from previous charts for materials at the same
8.5.1 Apply control chart rules (see A1.5) to determine if thenominal level.
data supports the hypothesis that the measurement process i8.7.2.4 After a minimum of 15 in-control data points are
under the influence of common causes variation only (incollected on the new material, perform &ntest of sample
statistical control). variances for the new data set versus the historical variance
8.5.2 Investigate Out-of-Control Points in DetailExclude  demonstrated at nominal level of the new material. If the
from further data analysis those associated with assignableutcome of theF test is not significant then the precision
causes, provided the assignable causes are deemed not todstimate is updated by statistically pooling both sample vari-
part of the normal process. ances. A significanE test should trigger an investigation for
root cause(s).
8.7.2.5 Construct newandMR charts (and optiond&WMA
) o ) overlay) for this new material as per Section 8, using the
8.6 Scenario 1 for Periodic Updating of Control Charts pooled MR .
Parameters , 8.7.2.6 Switch over to the new and MR charts upon
8.6.1 Scenario 1 covera)(control charts for a QC material depletion of current QC material.
where there had been no change in the system, but more datag 7 3 procedure 2—Q Procedure (see AL(8):

of the same level has been accrued; lyrdontrol charts for 8.7.3.1 This procedure is designed to alleviate the need for
check standard pretreated results. _ _concurrent testing of two materials. A priori knowledge of the
8.6.2 When a minimum of 15 new in-control data points measurement process historical standard deviation applicable

becomes available, the precision estimate used to calculate the he new QC material composition and property level is
control limits can be updated to incorporate the informationrequired_

from this new data. Update calculations that involve pooling of

old and new data sets shall be preceded by-test (see A1.8) Note 19—Ilt is recommendt_ed that this standard deviation estimate be

of sample variances for the new data set versus the existirf:Sed on at least 50 data points.

in-control data set. 8.7.3.2 When th& procedure is operational (minimum of
8.6.3 If the outcome of thE-test is not significant, then the two data points), it can be used in conjunction withR chart

precision estimate is updated by statistically pooling bothconstructed using the observations to provide QA of the

sample variances. A significafttest should trigger an inves- measurement process.

tigation for assignable causes. . ) —
98 7S rio 92 for Periodic Undating of Control Charts Note 20—TheQ procedure is not suitable for monitoring measurement
’ cena p g system bias relative to an external value. It is designed to monitor the

Parameters stability of the system mean. When used in conjunction wittMRechart,
8.7.1 Scenario 2 covers control chart for QC materialSin statistical control” status of the measurement system can be ascer-

where an assignable cause change in the system had occurteided.

due to a change in the level for the QC material. Minor or ) )

major differences may exist between QC material batches)- Evaluation of System Performance in Terms of

Since control limit calculations for thiechart require a center Precision and Bias

value established by the measurement system, a special tran-9.1 Site Precision Estimated from Testing of QC Samples

sition procedure Is required t.o er?s‘”e thaF the Cent.er value for Note 21—Recall that site precision quantifies the variation expected

a new batch of QC material is eStab_“S,hed l‘!smg Ifesmgom a single measurement system measuring aliquots of a single sample

produced by a measurement system that is in statistical contrQjyer an extended period of time.

This practice presents two procedures to be selected at the

users’ discretion.

Note 18—All data, regardless of in-control or out-of-control status,
needs to be recorded.

9.1.1 Estimate the site precision of the measurement system
8.7.2 Procedure 1-Concurrent Testing at the level corresponding to a specific lot of QC sample as

8.7.2.1 Collect and prepare a new batch of QC materia?-46 times theMR from the MR chart for that specific lot.
when the current QC material supply remaining can support no R =2.46X MR Docum@hts
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