QHW Designation: F 2069 — 00

Standard Practice for

Evaluation of Explosives Vapor Detectors *

This standard is issued under the fixed designation F 2069; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 2.1.10 sample throughput-number of distinguished
1.1 This practice is for the laboratory evaluation and selecS@mples that can be obtained and processed by the detector
tion of explosives vapor detectors. system in a given time period. _
2.1.11 sample time—amount of time it takes to obtain a
2. Terminology sufficient sample for introduction into the explosives detector.
2.1 Definitions: 2.1.12 span drift—variance with time of the detector re-
2.1.1 clear down time-time required for the detector to SPONSse to the upper calibration concentration level.
produce no alarm at the IFMAL after an overload level. 2.1.13 temperature and humidity effeeteffect of tempera-
2.1.2 false negative ratie-one minus the probability of ture and humidity on the stability and drift of the zero and span
detection. calibration of the detector.

2.1.3 false positive ratie-ratio of the number of positive ~ 2.1.14total analysis time-total elapsed time from the
alarms to the total number of challenges when no explosive§2mpling start until the system outputs a result. Itis the sum of
vapor is present, where the number of challenges is large arfe sample time and response time.
the instrument is set at the IFMAL.

2.1.4 interferent—nonexplosive substance, other than the ) ) ) o
explosive being detected, that can mask the explosives and3-1 This practice establishes a method for characterizing
produce a false negative decision or is identified as agxplosives vapor detector_s in the laboratory. The practice does
explosive, producing a false positive decision. not set performance requirements.

2.1.5 interferent equivalent responsepositive or negative ~ 3-2 This practice is intended for use by the manufacturers of
response caused by a substance other than the explosive befigplosives vapor detection equipment and any organization

measured, and expressed in explosives equivalent concentifiat has the facilities and expertise to perform vapor calibra-
tion units. tions. This practice relies upon the use of an explosives vapor

2.1.6 interferent free minimum alarm level (IFMARalarm ~ generator uni_t to determine the applicable performance levels
level that provides a 95 % probability of detection at confi-Of the explosives vapor detectors. _
dence level of 95 %, at that setpoint, and no greater than 5 % 3.3 _Th|s practice provides a method for evaluation of the
false positives, at confidence level of 95 %, when challengeéPllowing parameters:
with explosive free air at that setpoint. 331 Interferg_nt free minimum alarm level,
2.1.7 overload level-that concentration that upon recycle 3.3.2 Probability of detection,
of the detector in the absence of that mass, produces a signal3-3-3 False positive ratio,
above the minimum alarm level. 3.3.4 False negative ratio,
2.1.8 probability of detectioa-ratio of the number of  3.3.5 Interference equivalent,
alarms to the total number of challenges at a specified 3-3.6 Temperature and humidity effects,
explosive vapor concentration, where the number of challenges 3-3.7 Sample time,
is 60 or greater and the instrument is set at the IFMAL This 3.3.8 Response time,
probability takes into account other system variables that affect 3-3.9 Total analysis time,

performance, such as sample losses in inlets and preconcen-3-3.10 Sample throughput, and
trators. 3.3.11 Overload level.

2.1.9 response time-the amount of time required for the 3.4 Eachuser or evaluator may choose to evaluate a detector

detector to analyze the sample and produce a reading that is @Iy for those parameters of interest to them.
least 95 % of the full response for that sample.

3. Significance and Use

4. Reference Vapor Generator

4.1 The reference calibrated explosives vapor generator
*This practice is under the jurisdiction of ASTM Committee F12 on Security Shall be one of the following vapor calibration unit4) the
Systems and Equipment and is the direct responsibility of Subcommittee F12.60 9pulsed vapor calibration unit constructed by the Idaho National

Controlled Access Security, Search, and Screening Equipment. . . . . .
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in Ref (1); 2 (2) the continuous vapor calibration unit con- at the same position with respect to the output flow of the vapor
structed by Sandia National Laboratories, described inRef generator. Additionally, for a batch type analyzer the sampling
or (3) the continuous vapor calibration unit for higher vapor device shall be operated in a mode to ensure that for each
pressure explosives constructed by the National Resear@mnalysis point, the sampling device is used the identical amount

Council Canada described in RE). of time. All test performed in Section 6 are to be performed
_ using the sampling device as the means of introducing the
5. Detector Evaluation explosives and potential interferents into the sample analysis

5.1 A manufacturer of explosives vapor detectors maystream of the detector.
construct or purchase a secondary vapor generation devi Measurement of Detector Parameters
which can be used to measure the parameters of the explosives
vapor detectors. Each secondary vapor generation device shall6-1 Each explosives vapor detector shall be setup and
be traceable to one of the calibrated reference explosives vapafljusted to the manufacturers recommended specifications.
generation systems listed in Section 4. At least once a yeaf\djustments for “special” or unusual performance are not
each manufacturer’'s secondary vapor generation source sh@grmitted. In conducting these measurements, the manufac-
be compared to a calibrated reference vapor generator andtyérer shall take a random instrument from his production line
calibration curve shall be prepared for the output of theand set it up according to the instructions in the detector's
secondary vapor generator. operating instruction booklet. No special research instruments

5.2 Secondary Explosive Vapor Generator UnaiEach  Of spepial instruments are to be used to determine these
manufacturer’'s secondary vapor generator shall have the fofPéerating parameters.
lowing characteristics: 6.2 Equipment Required

5.2.1 The output flow of the secondary vapor generator unit 6.2.1 Explosive vapor detector under test.
shall be at least equal to the required flow for the sampling 6.2.2 Environmental chamber capable of controlling tem-
device, but no greater than 1.25 times the flow of the samplingerature between the lowest and the highest operating tempera-
device. If the flow of the generator is greater than the flow ofture expected for the unit.
the sampling device, then the input diameter of the sampling 6.2.3 Secondary vapor generator capable of generating the
device shall be no greater than one half the output diameter ¢gquired concentration levels of explosives for the performance
the vapor generator. Additionally, the output of the generatof€sting.
and inlet of the sampling device should be coaxial, and at a 6.2.4 Constant voltage transformer, sufficient for powering
distance not to exceed one-half the output diameter of théhe unit followed by a variac, to allow for generation of
vapor generator. constant voltages between the test voltages. The unit shall be

5.2.2 The test atmosphere delivery system shall be designéerated in the voltage window specified by the manufacturer.
and constructed so that no explosives vapor shall be allowed to 6.2.5 A power generator of the same frequency as specified
collect on the walls of the delivery system. for the unit tested.

5.2.3 The output of the test atmosphere generation system 6.2.6 The appropriate device to record the output, which
shall be sufficiently constant in flow and concentration tomay be manual recording.
obtain a stable response during the required test measurementsf-3 Test Conditions
The concentration of each test atmosphere shall be established®-3-1 Set-up and start-up shall be in strict accordance with
by calibration of the secondary explosives vapor generator witfe operating instruction manual supplied with the unit. Allow
the reference explosives vapor generator. This is accomplishéiflequate warm-up or stabilization time as indicated in the
by taking the secondary vapor generator to the reference vap8tanual before beginning any of the testing.
generator and measuring the output of the secondary generatore.3.2 Evaluation of the detector shall be performed in strict
using the same analytical techniques used to calibrate th@ccordance with the users manual. A response curve (see 6.4)
reference vapor generator. The method used to calibrate tiffall be generated by introducing at least three different
reference generator is to be used to measure the response of figgcentrations of explosives vapors and one free of explosives

secondary vapor generator. vapor for each explosive type tested, and noting the instant
5.2.4 All diluent air shall be free of explosives and potentiallesponse for units with a quantitative output of signal strength.
interferents. A plot shall be prepared of the output. The log of the

5.2.5 The accuracy of all flow measurements used to calcuconcentration may be used. o
late the test atmosphere concentrations shall be documented. 6.3.3 Recalibration and Maintenanee No recalibration

5.2.6 The concentration output of a secondary vapor genshall be performed once the test sequence has begun, unless the
erator is determined by the calibration curve determined duringecalibration is explicitly called for in the users manual. Once
the calibration of the reference vapor generation unit. the unit has been calibrated and set-up, and the tests started,

5.2.7 In order to obtain reproducible results when measurmanual adjustments or normal periodic maintenance are per-
ing the output concentration of a Secondary vapor generator, I'altted Only in accordance with the manufactures recommended

fixture shall be used to reproducibly hold the sampling deviceéschedule. Replacement of consumables are permitted in accor-
dance with the manufacturers operation manual. Automatic

adjustments which the unit performs by itself are permitted at
2 The boldface numbers in parentheses refer to the list of references at the end gny tlm_e- Recor_ds should be kEpt of all manual adJUStmentS
this practice. and periodic maintenance procedures.
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6.3.4 Malfunctions—If a malfunction occurs during the level (IFMAL, see 6.4), the third point about 20-50 times the
performance testing, that entire test shall be repeated. hterferent free minimum alarm level, and the fourth point
detailed explanation of the malfunction and the remedial actiombout 1 % of the equilibrium vapor pressure of the test
taken shall be included in the test report. If more than oneexplosive at 25 °C. For the case where the test instrument has
malfunction occurs, all performance test procedures for alan extremely low IFMAL, which is difficult to generate, the

parameters shall be repeated. lower point for the calibration curve can lie at any convenient
6.3.5 Tests for all performance parameters shall be compoint between 20 times the IFMAL and 10 % of the higher
pleted on the same explosives vapor detector. calibration point. For the case where the detector has a high

6.4 Interferent Free Minimum Alarm LevelDetermine the IFMAL where 20 to 50 times the IFMAL is close to 1 % of the
lowest explosive vapor concentration that can be reliablyequilibrium vapor pressure at 25 °C, only two points and zero
detected. This would be the lowest concentration that woulsheed be taken.
produce 60 responses out of 60 challenges. Each challenge6.5.2 Note the detector response for each explosive type.
with explosives vapor shall be followed by a successfulPlot the detector response versus concentration output (or log
challenge (that is, no alarm) with explosives free air. Theof concentration) for each explosive type using statistical
resulting concentration is the interferent free minimum alarmmethods to obtain the response curve. This plot shall be used
level (IFMAL). The alarm level guarantees a 95 % probability for the rest of the testing protocol to translate the reported
of detection with a confidence level of 95 % at that setpoint anautput of the detector into actual concentration units for each
no greater than 5 % false positives with a confidence level oéxplosive. Include the instrument response curve as part of the
95 % when challenged with explosive free air at that setpointtest report.

Once the interferent free minimum alarm level has been 6.6 Interference Equivalert-The following tests are de-
determined, it is to be set at the beginning of the test protocokigned to show interferences problems:

Once the level is set, it is not to be changed during the test 6.6.1 The test detector shall be tested for all substances
protocol. likely to be encountered in typical use which may cause a

6.5 Detector Response CurvelThe detector response shall detectable response. A list of interferents is contained in Table
be determined according to the instructions in the userg.
manual. This test can be performed with either a calibrated 6.6.2 The test detector shall be challenged 20 times with
reference or a calibrated secondary vapor generator. If the testch interferent agent specified in Table 1. The effect of the
detector does not identify the explosive, then rigorous docuinterference is positive if the test detector's response is
mentation shall be available to certify the purity of theincreased or negative is the response is decreased by the
materials used in the generator. Additionally, the test protocopresence of the interferent. The tests shall be performed in the
shall ensure that cross contamination has not occurred. Thfsllowing manner: The interferent compound shall be placed
shall be documented by independent analytical chemistry tesisside a 45 mm inside diameter, disposable aluminum weigh-
which check the purity of the generator output. This shall beng dish. If the interferent is a liquid, 1.0 mL of the liquid shall
carried out before, during, and at the end of each test. Onike placed onto a filter paper (Whatman 42.5 mm diameter)
simple test to ensure that the system has not been contaminateldced in the weighing dish. If the interferent is dissolved in a
is to vary the temperature of the generator and ensure that tisalvent, 1.0 mL of this solution shall be placed onto the filter
change in instrument response agrees with the known vapgaper. In this later case, 5 min shall be allowed for the solvent
pressure variation of the explosive with temperature. to evaporate before testing. One gram of the solid samples shall

6.5.1 Adjust the sample concentration of the secondarype placed directly onto the aluminum weighing dish. A new
vapor generator to supply at least four concentrations of eacleighing dish and filter paper shall be used for each test.
of the different explosives. One point shall be zero, the second 6.6.3 Cigarette smoke shall be sampled by lighting a ciga-
point shall be the expected interferent free minimum alarnrette, placing it 5 cm from the detector inlet and sampling the

TABLE 1 Interferent Equivalent Levels

Interferent Interferent Equivalent Level Units

Dibutyl Phthalate Plasticizer g/L
Formaldehyde g/L
Cigarette Smoke g/L
Dry Cleaning Solvent (Trichloroethylene) g/L
Coty Wild Musk Perfume g/L
Ethyl Alcohol g/L
Skoal Wintergreen Smokeless Tobacco g/L
McCormick Ground Cloves g/L
Kiwi Black Shoe Polish g/L
Lysol Spray Disinfectant g/L
Pinesol Cleaner g/L
Chloraseptic Mouthwash g/L
Solarcaine Sunburn Spray g/L
Mothballs, Naphthalene g/L
Mothballs, p-Dichlorobenzene g/L
D-40 Penetrating Oil g/L
IArmorall Vinyl Cleaner g/L
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smoke for the normal sample time specified by the manufacresponse time is the exact repetitive time intervaéxpected
turer of the explosives vapor detector being evaluated. between 2 and 5 s.
6.6.4 All test results shall be tabulated. 6.9.2.1 Sample the explosive-free air and wait for a stable
6.6.5 The interference equivalent shall be determined byeading.
taking the measured response of the detector to the interferent6.9.2.2 Sample explosive vapor that is 20 to 50 times the
and determining the equivalent explosives response from theEMAL. Note and record the exact point where the sampling
detector response curve of 6.5. started and when the data are taken.
6.6.6 Next, the detector shall be tested for synergistic effects 6.9.2.3 Wait for a stable reading.
of the interferent on the detector response to explosives in the 6.9.2.4 Switch to an explosive free sample. Note the exact
presence of the interferent. The test shall be conducted in thgoint where the switch occurred.
following manner: The explosive sample shall be placed on a g 9.2.5 Wait for a stable reading.
filter paper in a clean aluminum weighing dish by any of the § 926 Repeat 6.9.2.2-6.9.2.5 five times.
following methods. The explosive sample can be rubbed onto g g9 2.7 The response time for an explosive-free sample is
the filter paper or the explosive sample can be touched with thgefined as the time in seconds from when the switch occurred
thumb and a thumbprint left on the surface of the filter paper,nyij the instrument response reaches 95 % of the final stable
Alternatively, a solution of the explosive can be deposited ontGeading. If a recorder is not available, record the time for the

a filter paper placed on the aluminum weighing dish. Afteranai0qg or digital signal to reach a stable reading. The response
allowing 5 min for the solvent to evaporate, the response of thg e is 95 9% of this value.

explosives detector to the explosive is measured. Next, 0.1 ML 5 9 5 g The response time from sample to explosives-free
of the liquid interferent or a 0.1 mL of solution of the g5mpie s defined as the time in seconds from when the switch
interferent in a suitable solvent is placed onto the filter papepceyrred until the instrument response reaches 5% of the
containing the explosive and the solvent is allowed to evapogiape response for the sample. If a recorder is not available,

rate for 5 min. The aluminum weighing dish with the filter roc4rq the time for the analog or digital signal to decrease to a
paper containing the explosive sample and interferent i§iapie zero. This response time is 95 % of this value.

sampled by the test instrument, and the response is noted an .9.2.9 The response time reported for the instrument is the

compared to the response obtained earlier for the explosivg o e of the response times determined in 6.9.2.7 and 6.9.2.8
only. Any differences are noted and reported in the test reportyqve

6.7 False Negative Ratie-The false negative ratio is one
minus the probability of detection.

6.8 Sample Time-The sample time is the total time re-
quired to obtain an explosives vapor sample for presentation t§

6.9.2.10 Repeat test for all explosives.

6.9.2.11 Report the results in Table 3.

6.10 Alarm Time—The alarm time is determined as the time
etween the response time and the time the results of the
nalysis and detection are revealed to the operator. This time
may be as little as a few seconds or less.

the detector for analysis. It is the same sampling time used b
the manufacturer in determining the IFMAL and is used in all

the tests. If a remote sampling unit is used, the sample time i g .
ping b 6.11 Total Analysis Time-The total analysis time is the sum

the time from the start of the sampling until the sample is . . : )
removed from the sampling unit and the beginning of theOf the time required to obtain the explosives vapor sample, the

analysis cycle of the detector. The sampling time may Varyresponse time of the detector, and the alarm t_lme. .
from a few seconds for those detectors with integral sampler: 6.12 Overload Recovery-Overload recovery is determined

to several minutes for those detectors requiring larger sampf&fferently for a batch operation instrument and for a continu-
volumes. ous operation type instrument.

6.9 Response TimeThe response time can be determined, 6-12.1Batch Operation Instrument Methed Sample a
during calibration, or by a dedicated test. The test procedure §"0Wn level of explosives, and then immediately upon comple-

different for a batch type detector, and a continuous typéion of th_e analysis, run areanglysis without resampling. Upon
detector. reanalysis the level of explosives found should be below 5

6.9.1 Batch Type DetecterUsing a stopwatch, time the times the IFMAL. The concentration level of the explosives are

duration between the moment the sample is presented to tf{Ben incremented until it is determined at what level of
detector, and the completion of the analysis. The response tinf&PIosives one needs to be before reanalysis gives a signal
shall be reported as the average of at least ten measuremerf@OVe 5 times the IFMAL. The procedure is as follows:
Report the results in Table 3. 6.12.1.1 Set the secondary explosives vapor generator to
6.9.2 Continuous Type DetecterRecord the output, pref- generate a sample about 20 times the IFMAL for each of the

erably with a recording instrument. Using a stopwatch, theexplosives. Sample qsing the sampling devicg:
6.12.1.2 Note the instrument response. Using the detector

TABLE 2 Voltage and Temperature Setting for Zero and Span response curve determined in 6.5, convert these values to
Drift Tests concentration units.
Test Day Voltage (RMS) Temperature 6.12.1.3 Immediately upon completion of 6.12.1.2, without
1 nominal (25 °C) resampling, rerun the sample. Note the instrument response on
g 222:2:: jngo’ gg 8 the alarm bars, the display and also the printer output. Using
4 nominal +10 % (40 °C) the detector response curve, convert these values to concentra-
tion units.
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TABLE 3 Summary of Test Results

Parameter Explosive Units
1 2 3 4 5 6 7

IFMAL g/L
Detection %
Probability
False Positive %
Ratio
False Negative %
Ratio
Zero Drift g/L
Sample Drift %
Precision g/L
Sample Time seconds
Response Time seconds
IAnalysis Time seconds
Sample number per
Throughput minute
Overload g/L

6.12.1.4 If the concentration determined in 6.12.1.3 above ias the precision of the measurements, and the effects of
below 5 times the IFMAL for the explosive being tested changing voltage, humidity, and temperature. It is possible,
increase the concentration by a factor of 2 to 10 dependingspecially for some of the batch type units, that there is no real
upon the results determined in 6.12.1.3. Repeat 6.12.1.%ero drift that can be measured. This is due to the effect that
6.12.1.3. these units are digital and batch. Thus, if no signal is found in
6.12.1.5 Repeat 6.12.1.4 until either 5 times the IFMAL haghe batch sample that conforms to the preprogrammed results
been reached for that explosive, or until a concentration equaxpected for the explosives being looked for, then a zero output
to the highest point used in the calibration is reached. (that is, no detected signal for a given explosive), is reported.
6.12.1.6 Report the results in Table 3. If the test point equaln this case the zero drift shall be reported as zero. The purpose
to the highest calibration point was reached before a resutif these test is to determine repeatability, changes in response
equal to 5 times the IFMAL was reached report the overloadsensitivity as a function of time, and the effects of changing
level as greater than the highest tested point. voltage and temperature on the analyzer’s response. In some
6.12.2 Continuous Sampling DevieeThe overload level is cases the effects of changing humidity on the unit's response
the lowest concentration for which, when one switches towvould also be of interest. The protocol below also includes
explosives-free air and waits exactly 5 times the analysis timehumidity testing as an option. It should be emphasized that the
the instrument response is 5 times the IFMAL. The proceduréemperature and voltage effects reflect the perturbations in the

is as follows: sampling as well as analysis sections of the different analyzers,
6.12.2.1 Collect the data in an identical manner to the ways well as potential perturbations of the vapor generator, and
one collected the data for the analysis time. the vapor in the atmosphere. Thus while the amount of vapors

6.12.2.2 Set the secondary explosives vapor generator teaving the secondary vapor generator may be independent of
generate a sample about 20 times the IFMAL for the differenthe parameters being varied here, there may be a secondary
explosives. Sample using the sampling device. Wait for a stableffect of the atmosphere on the vapor in the space between the
reading. output of the vapor generator and the sampling device.

6.12.2.3 Switch to explosives free air. Note the moment of 6.13.1 Tests for these parameters shall be performed over a
switching on the hard copy of the data. Wait for a stableperiod of four days. Table 2 lists the temperature and voltage to

reading. be used for each day of testing. Test day one (that is, set-up)
6.12.2.4 On the hard copy note the instrument reading aand day five shall be performed at 25 °C and nominal voltage.
exactly 5 times the analysis time. The analyzer shall be allowed to equilibrate for at tells after

6.12.2.5 If the concentration determined in 6.12.2.4 above ithe temperature and voltage has been changed prior to the
below 5 times the IFMAL for the explosive being tested, beginning of a new test sequence.
increase the concentration by a factor of 2 to 10 depending 6.13.2 All periodic maintenance and adjustments shall be
upon the results of 6.12.2.4. Repeat 6.12.2.2-6.12.2.4. performed prior to the beginning of the four day test sequence.
6.12.2.6 Repeat 6.12.2.5 until either 5 times the IFMAL hasOnce the test sequence has begun, no adjustment or mainte-
been reached for that explosive, or until a concentration equalance is allowed. If a recalibration is required as the result of
to highest point used in the calibration is reached. an adjustment or maintenance procedure, the recalibration shall
6.12.2.7 Report the results in Table 3. If the test point equabe performed prior to the beginning of the four day test
to the highest calibration point was reached before a resuftrocedure. If the analyzer is recalibrated, a new instrument
equal to 5 times the IFMAL was reached report the overloadesponse curve shall be generated. Automatic adjustments
level as greater than the highest tested point. which the analyzer performs by itself are permitted at any time,
6.13 Zero Drift, Span Drift, Precision, Voltage, Humidity as well as procedures specifically called out in the users
and Temperature EffeetsThe purpose of these tests is to manual.
determine the zero and span drifts over a period of time, as well 6.13.3 All responses of the analyzer shall be reported in
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concentration units using the instrument response curve. 6.13.7.2 Sampld&, and note result ag,(2)1. Samplek,
6.13.4 The secondary explosives vapor generator shall bend note result ag,(2)1.

adjusted to produce a level of each explosive equal to tentimes 6 13.7.3 Repeat 6.13.7.2, noting results Bg2)2, and
the typical concentration used for the alarm trigger point. (Thegl(z)z_

minimum alarm trigger_pc_)int is either equal to or greater than 6.13.7.4 Repeat 6.13.7.2 four more times obtaining results
the interferent free minimum alarm level (IFMAL)). This E,(2)3 throughEy(2)6, andE,(2)3 throughE,(2)6.

concentration is referred to &5. It is important thatE, be di h d vol f
stable, and reproducible over the period of testing. The ©-13-7.5 Adjust the temperature and voltage for Day 3.

generating system also should be capable of producing explo- 6.13.8 Days Three and Four-Repeat the test for Day 2 on

sive free sampleE,, Days 3 and 4, setting the temperature and voltage condition in
6.13.5 Each of the tests reported for a particular day shall b#e environmental chamber according to Table 2.

performed on a different day. The tests should preferably be 6.13.9 Computation of Zero and Span Dx#fCompute the

performed on sequential days, but days can be skipped faverage respongg,(M) and E;(N) for Day M as follows:

weekends, holidays, etc. For each test condition day, the tests

) . 1\ &
can be performed for all of the explosives under evaluation, or E(M) = (6) 2 E(M)j M=1..4 1)
a unigue sequence of four days can be performed for each I
explosive under consideration. The following nomenclature E,M) = (}) 26: EM)j M=1.4 @)
shall be used for these data: ! 6=t
E, = measured level of explosives-free air, 6.13.9.1 Compute the zero (Level 0) drif®, and span

E, = measured level of explosives 10 times the IFMAL,  (sample levelE,) drifts, D,, for Day M as follows:

j = number of individual measurements 1 to 6,

M = day of the testM = 1 to 4, Dy(M) = {[Eo(M) —Eo(M = 1)]/ E,(M)} X 100 % (3

Eo(M)j = jth measurement of level of explosives-free air on Dy(M) = {[E,(M) —E (M = 1)]/ E;(M)} < 100 % 4
Day M, and

E,(M)j = jth measurement of level of explosives 10 times the
IFMAL on Day M.

6.13.6 Day One (Baseline)

6.13.6.1 Allow the unit to stabilize at 25 °C and nominal

No zero or span drifts are determined for Day 1.

6.13.10 Compute the precisidh (M) for each dayM, at
sample leveE, as follows:

NI

6 1 6 2
voltage for at least 4 h; recalibrate if necessary. P(M) = [g_; [(El(M)J)— (6) (_;El (M)j)] ] M=1..4
6.13.6.2 Sampl&,, note result ag,(1)1. SampleE,, note : : (5)
;i%lljg:ivaeSEl(l)l' DetermineE (1)1, andE,(1)1 for each 6.13.11 Note the results for the zero and span drifts, as well
6.13.6.3 Repeat 6.13.6.2, noting results Bg1)2, and 2 the precision in Table 3. _ ,
E,(1)2. DetermineEy(1)2 andE,(1)2 for each explosive. 6.13.12 Humidity Effects—If the explosives detector is to be
6.13.6.4 Repeat 6.13.6.2 four more times obtaining resultgvaluated in either high or low humidity conditions, repeat the
E4(1)3 throughEy(1)6, andE,(1)3 throughE,(1)6. test of day two for the condition of nominal voltage, 25 °C, and
6.13.6.5 Adjust temperature and voltage for the conditiongtt the high humidity level, and on a different day at the low
for Test Day 2. humidity conditions. Determine the zero and span drift as in
6.13.7 Day Two 6.13.9 and the precision as in 6.13.10.
6.13.7.1 Allow at leas4 h for the unit to stabilize from tests ~ 6.14 Sample ThroughputThe number of samples that can
of day one; overnight is preferable. be obtained and processed in a given time period.
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