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1. SCOPE.

This Test Operations Procedure (TOP), which has been endorsed by the Test and Evaluation 
Capabilities and Methodologies Integrated Process Team (TECMIPT), will address chemical 
point detector vapor testing and assessment with and without operational background materials 
for vapor threats including toxic industrial chemicals (TIC), chemical warfare agents (CWA), 
non-traditional agents (NTA), and CWA simulants.  Test procedures and operations have been 
provided in terms of a ‘best practice’ approach.  Some detector-specific limitations may apply 
and should be addressed accordingly within test-specific documentation.

NOTE:  From this point on, analyte will refer to the chemical challenge to be presented to 

the system under test (SUT) during test operations. 

1.1 Background. 

a. Personnel using a chemical detecting system must have confidence in the ability of any

chemical point detector to effectively and consistently detect and/or identify chemical hazards 

without interrupting missions (e.g., accurately detect at relevant health effect levels and reject 

false alarms). 

b. There are ongoing efforts to improve the effectiveness and consistency of chemical

point detector systems for the Department of Defense.  Major functions in the chemical point 

detector systems developed over the last 40 years include the ability to detect and identify hazard 

classes or specific chemicals in a threat environment.  Abilities also include functioning as a 

survey instrument and alerting Warfighters of hazard levels.  These chemical point detectors are 

designed to warn Warfighters of contamination encounters without hindering their mission 

performance. 

c. Chemical point detectors under development in science and technology (S&T) programs

for future use may include new scientific applications, smaller, easier to use designs, detection 

capabilities for hazards other than vapor, as well as the ability to employ chemical point 

detectors in aircraft, ships, and maneuvering vehicles, where complex environments increase the 

false alarm rate. 

d. Absolute humidity or water vapor content (WVC) will be used in this document instead

of relative humidity.  Absolute humidity is the measure of water vapor (moisture) in the air, 

regardless of temperature.  It is expressed as grams of moisture per cubic meter of air (g/m3).  

The maximum absolute humidity of warm air at 30 °C is approximately 30 g of water vapor or 

30 g/m3. 

1.2 Purpose. 

a. This TOP provides standardized procedures for test preparation, planning, conduct, and

reporting test results that evaluate a point detector’s capability to detect and/or identify chemical 

hazards. 
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b. This TOP will be used as guidance when preparing detailed test plans (DTPs).  The test

procedures described in this document must be referenced and/or incorporated in the test-specific 

document. 

(1) The test procedures described in this document must be referenced and incorporated

into a DTP or similar document but may be modified in the DTP to accommodate unique items 

or materials, limitations of the SUT, or to satisfy testing requirements specified in the 

Operational Test Agency system evaluation plan (SEP) or other acquisition documents.  

Alteration, however, will be made only after full consideration of how the changes may affect 

the reliability and validity of the data.  These alterations, justification for the alteration, and the 

anticipated impacts to the test data must be fully described in the DTP. 

(2) At a minimum, coordination efforts will address the impact of the modifications to

the following test areas: 

(a) Safety.

(b) Test conditions.

(c) Environmental effects.

(d) Human use.

(e) Data quality.

(f) Test validity.

(g) Manufacturer limitations for the SUTs.

1.3 Limitations. 

a. The procedures in this TOP alone are not sufficient to fully evaluate the effectiveness of

a chemical point detector.  These procedures are designed to be used as one component in an 

overall assessment program evaluating the materiel performance and manufacturing of chemical 

point detectors. 

b. The results obtained by using these test procedures cannot be correlated to the full range

of battlefield conditions; however, key documents, such as the system threat assessment, can 

help guide prioritization in establishing the range of battlefield conditions that should be tested. 

c. The scope of this TOP will not cover emerging capabilities and will focus on the testing

of chemical point detectors for vapor hazards.  As new capabilities evolve, further TOPs will 

address their testing (e.g., aerosol threats, testing with operational background materials). 

d. This TOP is limited to currently approved standards and procedures.  Developments in

practices, equipment, and analysis may necessitate new testing procedures.  Additionally, 

standards of performance must be adjusted as technologies advance.  Test procedures and 
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parameters listed in this TOP may require updating to accommodate new technologies in test 

items or in test instrumentation. 

e.  Operational background materials referee instrumentation and methods may not exist.  

These materials are complex mixtures of variable components and significant efforts will be 

required to develop referee methodology. 

2. FACILITIES, EQUIPMENT, AND INSTRUMENTATION. 

2.1 Facilities. 

Item Requirement 

Chemical surety laboratory and 

chemical agent storage  

facility. 

Constructed to ensure safe and secure storage, handling, 

analysis, and decontamination of necessary quantities of 

chemical agents, other contaminants, or simulants. 

Chemical agent test facility 

(chamber or laboratory) with 

environmental control system. 

Constructed to house the detector fixture during agent or 

simulant challenge and sampling.  The chamber should have 

sufficient volume to allow free air circulation around the 

SUT.  Test areas in laboratories or chambers must be 

equipped with environmental controls that allow air 

temperatures and air-exchange rates to be maintained at 

prescribed levels throughout the testing period. 

Detector fixture and exposure 

chamber. 

Constructed to house the SUT during analyte dissemination.  

Includes environmentally controlled (temperature and 

humidity) test chamber, analyte disseminators, and all 

instrumentation necessary to perform testing (such as data 

recorders). 

2.2 Equipment. 

Item Requirement 

Analyte Vapor Dissemination 

System 

Designed and built to provide a threat challenge of the 

desired analyte to the SUT under required environmental 

conditions.  This system is controlled by the use of mass 

flow controllers  

Operational background 

materials Dissemination System 

Designed and built to deliver the desired operational 

background material (as required) in the analyte airstream to 

the SUT under required environmental conditions. 
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Item Requirement 

Referee sampling system (as 

close to real time as possible) 

System to sample and quantify the challenge analyte.  There 

will also be a referee system for the operational background 

materials challenge to the SUT if the methodology is 

available. 

Distribution manifold. Designed and built to equally distribute the analyte 

airstream to multiple SUTs and will be part of the vapor 

dissemination and operational background materials 

dissemination systems. 

Humidity generation and 

control system for the analyte 

airstream. 

System designed and built to provide WVC into the analyte 

airstream directed to the SUTs.  WVC will be controlled 

and monitored. 

Humidity generation and 

control system for the detector 

fixture. 

The system will also provide a humidity controlled 

environment within the detector fixture.  WVC will be 

controlled and monitored. 

Temperature control system. System designed to provide temperature control and 

monitoring of the analyte airstream at the SUT, detector 

fixture, and exposure chamber. 

Data acquisition system (DAS). System designed to automate data collection from the 

detector fixture.  All data will be time tagged and 

synchronized (as much as possible). 

Video data acquisition A system to collect visible detector responses on the screen.  

All video data will be time stamped.  Adequate resolution 

and speed (frames/second) to document typical test 

procedures. 

 

2.3 Instrumentation. 

Instruments must be able to accurately measure the respective test parameters as described to 

meet the test program requirements. 

 

 

 



TOP 08-2-188 

27 April 2018 

 

6 

Parameter Measuring Device 

Permissible Measurement  

Uncertainty 

Analyte concentration 

(dissemination and 

detection)  

MINICAMS®, gas 

chromatograph, high- 

performance liquid 

chromatography, liquid 

chromatography, 

spectrophotometer, or 

equivalent. 

± 15 percent;  ± 25 percent at the 

bottom of the range being 

measured. 

Temperature  

(-32 to 50 °C). 

Thermocouple with digital 

recording capability or 

equivalent. 

±0.5 °C. 

Relative humidity (RH) Hygrometer or similar 

measuring instrument with 

digital recording capability. 

±3 percent. 

NOTE: The permissible measurement uncertainty is the two-standard deviation value 

for normally distributed instrumentation calibration data.  Thus 95 percent of all 

instrumentation calibration data readings will fall within two standard 

deviations from the known calibration value. 

 

2.4 Test Controls. 

The following are suggested tolerance values for the test parameters identified.  Specific program 

requirements may require tighter or allow less stringent tolerances.  Many variables must be 

considered when determining the permissible error of measurement.  The final outcome of the 

data analysis must be considered along with the criteria for the SUT that is being assessed.  The 

statistical considerations that have gone into the test design must be included in the 

determination of tolerances as well as the propagation of uncertainty/error that will be a part of 

the final data output from testing.  The table identifies tolerances that have been considered “best 

practice” for various test events, but each test event should adjust the tolerances to best fit the 

data needs for the analysis of the SUT.  Actual instrumentation may have greater precision and 

accuracy; actual values will be reported. 

NOTE: Tolerance values are the permissible limit or limits of variation in a measured value 

(temperature, humidity, etc.).  These accuracy values are recommended, but will be 

further defined in the DTP to meet test needs. 
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Parameter Accuracy 

Analyte Challenge Concentration ± 20 percent 

Temperature ± 2 °C 

WVC The WVC in the condition/ challenge airstream will be 

within ± 10 percent of the target value when the target 

WVC is ≥ 5 g/m3.  When the target WVC is less than 

5 g/m3, the WVC in the condition/ challenge airstream 

will be within ± 0.5 g/m3 of the target. 

Mass Flow ± 5 percent of full scale 

 

3. REQUIRED TEST CONDITIONS. 

3.1 Test Planning. 

This TOP provides guidance on test design issues and data requirements that should be enhanced 

by information from other documents, such as the SEP, system threat assessment, the test and 

evaluation master plan (TEMP), and/or the DTP.  For those testing programs in which a SEP is 

not available or applicable, the test facility should consult with the customer and use previous 

documents as a guide in addition to this TOP. 

3.1.1 Experimental Design. 

When performed correctly, designs of experiment (DoE) are the most efficient way to test.  

Multiple factors are varied simultaneously in a specific systematic manner that is mathematically 

sound.  This means that DoE techniques minimize the number of trials needed to obtain 

statistical validity.  It is recommended that proper use of DoE be applied for all testing.  When 

creating a DoE the following should be considered: 

a.  The test objective(s). 

b.  The response variable(s). 

c.  The factors that affect the response variable(s). 

d.  The levels (or ranges) of the factors. 

e.  Any mathematical model assumptions. 

f.  Statistical measures such as confidence, power, variability, and error structures, etc.  

g.  The final analysis method. 

h. Any limitations of funding, SUT availability, and/or schedule. 
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3.1.2 Simulant Selection. 

a.  The test and evaluation working integrated product team (T&E WIPT) will coordinate 

the selection and use of any simulants.  Simulant selection (TOP 08-2-1961*) may be conducted 

under the acquisition program of record to identify and verify optimal simulant(s), based on the 

program’s threat and performance documents. 

b.  The simulant should produce a signature signal similar to the one from the threat 

analyte.  Additional considerations are listed. 

(1)  When the detector will be used for multiple chemicals, several different simulants 

may be needed to cover the range of signals produced by the various chemicals. 

(2)  Because the recognition algorithm is the major component of the detector that is 

being tested, the simulant must produce a signal similar in complexity to the chemicals being 

analyzed. 

3.1.3 Documentation. 

a.  All pertinent test documentation that is required will be available before testing begins. 

b.  Familiarization. 

(1)  All pertinent current TOPs and standing operating procedures (SOPs) should be 

reviewed. 

(2)  Potential problem areas and test duplication must be identified by reviewing 

previous records and results of similar tests, if available.  

(3)  Development of DTPs requires familiarization with the applicable test planning and 

requirements documents such as the TEMP, SEP, capability development document (CDD), or 

capability production document.  Test specifications such as selection of appropriate samples, 

methods, test sequences, facilities, and test equipment will be collected from review of 

requirement documents and background information such as references from preceding 

development, test phases, and similar studies. 

(4)  Safety and health issues must be given prime consideration in test planning.  All 

applicable/available safety documents such as the safety assessment report and health hazard 

assessments should be reviewed to determine if any safety or health issues require special test 

protocols.  For any tests involving military personnel not assigned as testers, safety release and 

human use committee approval are required. 

 

* Superscript numbers correspond to Appendix C, References 
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3.2 Test Fixture. 

3.2.1 Dissemination System. 

a.  The design and type of dissemination system (Facilities and Instrumentation, 

Paragraph 2) depends on the natural state of matter of the analyte being used. 

b.  The dissemination system must be able to maintain the concentration and other 

characteristics of the challenge for the time period specified in the program requirements (e.g., 

CDD, SEP, and TEMP). 

NOTE: Because of potential agent loss in the tubing, all dissemination lines 

should be as short as possible and the tubing should be made of the most 

chemically resistant material possible. 

3.2.2 Detector Test Fixture. 

a.  The transfer line is used to transport the conditioned airstream and the challenge 

airstream through the test fixture.  It connects the dissemination system to the distribution 

manifold (DM).  It is extremely important that during test planning the minimum amount of 

airflow to provide the detectors with a valid analyte challenge is established (typically from the 

detector tech package).  The mass flow controllers in the system will be used to move the analyte 

airstream into the DM and to the detector inlet.  The total airflow moving to the detectors must 

be greater than required to eliminate the possibility of “starving” the detector and not presenting 

a valid analyte challenge.  The amount of airflow is determined during the test planning phase 

with input from the customer and evaluators. 

b.  The DM is used to equally distribute the challenge stream to multiple SUTs and referee 

probes/sample lines.  The DM should be made of the most chemically resistant material as 

possible. 

c.  The DM interface to the SUT (may vary depending on the design of the SUT) is 

designed to present an analyte challenge (with temperature, WVC, and operational background 

materials, as required, at appropriate conditions) to the SUT and must not affect the SUT’s 

response.  The fixture must be capable of allowing the detector to sample clean conditioned air 

between analyte challenges. 

3.2.3 Referee Systems. 

a.  Vapor Concentration.  Vapor concentration probes or sampling lines should be 

connected to the DM.  Sampling probes/lines should be installed as close as practically possible 

to the SUTs to avoid any line effects and accurately characterize the condition/challenge 

airstream.  The referee instrumentation should be located outside the detector test fixture.  

NOTE: Because of potential agent loss in the tubing, all referee sample lines 

should be as short as possible and the tubing should be made of the most 

chemically resistant material possible. 
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b.  Operational Background Materials Concentration.  Gases will be generated into a 

headspace and will be characterized as a percentage of the conditioned analyte airstream (e.g., 

10 percent).  Liquid operational background materials will have an airstream passed through the 

liquid saturated headspace before entering the analyte airstream.  There is an on-going program 

to develop a worldwide operational background profile database.  Future methods developed 

from the database for the introduction and measurement of operational background materials into 

the challenge airstream will be considered. 

c.  Temperature.  Temperature probes will be installed in the detector test fixture and the 

DM.  Locations for probe placement should be chosen such that the data recorded can be used to 

properly characterize the environment within the fixture and the DM. 

d.  Humidity (WVC).  Humidity probes (or temperature/humidity probes) will be 

installed in the detector test fixture and the DM.  Locations for probe placement should be 

chosen such that the data recorded can be used to properly characterize the environment within 

the fixture and the DM. 

3.2.4 Control/Data Systems. 

a.  The control software is used to establish the required vapor concentration, temperature, 

and WVC until system stability is achieved for trial initiation. 

b.  DAS recording software will be used to digitally record the data.  NOTE: The DAS 

should be capable of digitally storing the data and translating it into comma-separated value 

format for export, which is compatible with commonly used statistical and data analysis 

software. 

c.  All clocks and time stamps for all data collection devices must be synchronized.  

Synchronized equipment must include, but not be limited to, all referee instruments, all sampling 

instruments, and remotely operated dissemination equipment (e.g., pressure, temperature, and 

humidity sensors, etc.). 

d.  Still photographs should be taken to document the test fixture setup.  When possible, 

photograph scales or rulers will be included to show relative dimensions and distances. 

e.  The SUT display must be recorded using digital video.  This data will be used to ensure 

that DAS and SUT timing are synchronized and verify detector response performance.  The 

video data may also be used with optical character recognition software to extract display data. 

3.3 Pre-Test System Assessment. 

3.3.1 Test Fixture Verification and Validation (V&V). 

a.  The detector test fixture must have a V&V before starting record testing.  The V&V 

effort will determine and demonstrate the fixture capabilities.  The V&V effort will also 

demonstrate repeatability and reproducibility of test methods and resulting data. 
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b.  Pilot trials will be conducted to confirm test procedures, data collection, and analysis 

methods before conducting record trials. 

3.3.2 Pre-Test Systems Checks and Calibrations. 

a.  Ensure all equipment and instrumentation are functioning and/or recording properly. 

b.  Conduct a confidence check for each SUT as needed. 

c.  Verify that all calibrated items certificates are current.  If a calibrated item’s certificate 

expires during testing for whatever reason, ensure that a replacement is calibrated and available 

for installation.  Perform a pre-test instrument check to verify that drift has not occurred. 

3.4 Safety. 

3.4.1 General. 

a.  Operators should develop a risk management worksheet to quantify the risks involved in 

the operation based on the severity and probability of the hazards for the use of this test as well 

as the controls implemented to minimize the level of risk based on test site specific requirements.  

The composite risk management worksheet may be developed in accordance with (IAW) Army 

Regulation (AR) 385-102, The Army Safety Program, and Department of The Army (DA) 

Pamphlet (PAM) 385-613, Toxic Chemical Agent Safety Standards. 

b.  All test operators must read and indicate that they understand the SOP and test-specific 

procedures outlined in the DTP. 

c.  The required Safety Data Sheets (SDS), testing protocols, and safety procedures will be 

available at the test site. 

d.  When appropriate, the test personnel will wear required personal protective equipment. 

e.  Test personnel will be informed of potential safety and health hazards involved in test 

conduct and the precautions required to prevent accidents and limit exposure to the chemicals 

used in the test. 

f.  Safety checks and briefings will be conducted to ensure that all identified safety hazards 

have been addressed before testing proceeds. 

g.  For tests that involve carrying or lifting, test personnel and participants will be 

instructed in the proper lifting procedures. 

h.  Safety Air Monitoring should be used, whenever possible to ensure the safety of the test 

personnel during test conduct. 

i.  Training and Familiarization.  Test personnel must be trained in the operation of the 

SUTs and test fixture to include the following: 
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(1)  Description of the physical activities required during actual testing, to include 

applicable general operation.  These will be provided in a written form, through audiovisual 

presentation, demonstration, or a combination of these methods. 

(2)  Any corrective maintenance and preventive maintenance that must be performed 

IAW the technical manuals. 

(3)  The types of data to be collected, quality control (QC) methods for data collection, 

and the relationship of the data to overall success of the test program [decision rules or data 

quality objectives (DQOs)]. 

(4)  Chemicals being used in testing and any health hazards of the chemicals. 

3.4.2 Chemical Handling. 

a.  Chemicals (TICs, CWAs, NTAs, and simulants) must be handled with care.  Tests will 

only be conducted IAW the approved SOPs from the testing installation and the procedures 

specified in the DTP.  

b.  Test personnel must read and understand the SDSs associated with the chemical to be 

used.  Also, the SDS for each chemical used in testing must be available in the test area along 

with the DTP, testing protocols, and safety procedures as required by the test site. 

c.  Appropriate personal protective equipment will be worn by personnel operating vapor 

generators whenever there is a potential hazard. 

3.4.3 Hazards. 

Identified safety hazards are those associated with using hazardous chemicals during testing.  All 

test plans should contain a safety section identifying and addressing all safety concerns IAW the 

composite risk management guidelines of DA PAM 385-304.  The safety section of the test plan 

should be coordinated with the test site’s safety office. 

3.5 Quality Assurance (QA) and Quality Control (QC). 

3.5.1 General. 

a.  Each test facility’s QA program will be designed to ensure that data of the required 

quality are obtained from each test.  The data quality requirements will be established by the 

customer as well as by the test facility’s QA/QC SOPs. 

b.  The quality of instrument data produced depends on appropriate instrument 

maintenance, periodic calibration, QC measures, and careful documentation procedures.  

Calibration will be conducted IAW the validated calibration protocol of the test facility.  In the 

absence of a validated protocol, calibration will be conducted as recommended by the instrument 

manufacturer. 
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c.  Examples of QC measures associated with data reporting are sample collection 

documentation, tracking and evaluation of analytical results, and comparison of results.  QC 

measures will be detailed in the DTP and will follow the test facility’s QA/QC plan. 

d.  Sample collection QC measures will be IAW the test facility’s sampling SOPs or as 

specified in the DTP.  Any problems associated with a particular sample will be noted on the 

appropriate log sheet or data file.  All data collected must be date and time stamped. 

e.  Data will be independently reviewed and authenticated as required by the test facility or 

the test program. 

f.  All analysis results and calculations will be peer reviewed to ensure that random errors 

in transcribing data or in performing analysis are eliminated, as required by the test facility or the 

test program. 

g.  For each trial, the analyte concentration at all required sample points will be measured 

and recorded.  Analyte concentrations should be monitored as close to the SUT inlet as possible. 

h.  For each trial, the temperature and WVC will be monitored and recorded.  If there are 

temperature and WVC changes between trials, exceeding the tolerances outlined in the DTP, 

these changes should be noted. The next trial will not proceed until the values are within 

prescribed tolerances. 

i.  Statistical analysis can be used to determine measurement errors and to process trial 

data. 

3.5.2 Quality Objectives for Chemical Point Detector Testing. 

In addition to the program-specific requirements, the following procedures will be followed: 

a.  All point detectors, samplers, sampling locations, and raw data will be labeled in a 

manner precluding misidentification. 

b.  Data and analysis files will be reviewed and verified by qualified personnel 

knowledgeable and familiar with the test process, as determined by the test officer/director or the 

test facility’s SOPs. 

c.  Each real-time monitor and/or near real-time monitor must be calibrated and checked 

IAW test site SOPs. 

d.  Details of data collection and handling (e.g., backups, data flow path) procedures are as 

follows: it is preferable to continuously record all test data with the DAS so that a complete 

analysis may be made of the test data.  The DAS should record data from all instruments that 

have either a digital or analog output.  Also, data should be time stamped and recorded in local 

time.  Examples of these data streams are temperature and humidity statistics collected from an 

analog probe. 
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e.  DQOs are designed to ensure scientifically valid and defensible data is obtained during 

testing.  Both random and systematic errors in the measurements can occur because of 

shortcomings in test procedures, instrumentation, and in data collection systems.  DQO 

principles are applied to measurements to determine how much error is acceptable before the 

data should be rejected. 

f.  Independent parameters most likely to vary during a single trial include: air flow 

through dissemination equipment, chemical vapor, or aerosol flow rate through dissemination 

equipment, analyte dissemination concentration, airstream temperature, and WVC.  Lack of 

consistency in these parameters will affect performance measurements.  If any DQOs are not 

met, subsequent trials should not continue until the source of the error is addressed or corrected. 

g.  Initial DQOs will be established based on the V&V process and recorded in the V&V 

report and configuration control documents.  Program specific DQO needs that exceed the limits 

of a validated capability would require coordination with the program office and the T&E WIPT. 

4. TEST PROCEDURES. 

4.1 Receipt Inspection. 

a.  Upon receipt, all SUTs will be inspected IAW TOP 08-2-500A5. 

b.  As part of the receipt inspection, a SUT-specific functional check will be conducted to 

ensure that the SUT is undamaged, fully functional, and ready for testing. 

c.  Any problems or issues will be reported in test documentation. 

4.2 Testing Procedures. 

4.2.1 Pre-Test. 

a.  Examine the SUT for inlet type, inlet flow requirements, and any data connections.  The 

SUT data stream also needs to be examined to see if any or all parts of the data stream will be 

used to determine SUT response or alarm to the challenge.  At this time any proprietary software 

data downloading or data uploading onto networked computers can be addressed or mitigated. 

Information from this examination will help determine if any modifications to the DM inlet 

interface are required for a specific SUT being tested. 

b.  In coordination with the customer and the program T&E WIPT determine whether 

building electrical or battery power will be used during SUT testing in the fixture. 

c.  The customer and program T&E WIPT need to determine the frequency of performing 

confidence checks (e.g., at the start and end of every trial day) unless this information is 

provided by the manufacturer.  The environmental conditioning time (the time the SUT will be at 

the desired environmental conditions before initiating the contaminant challenge) will also need 

to be established. 
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d.  The challenge airstream (directed at the SUT inlet) tolerance limits and the SUT 

environment tolerance limits may be different.  The challenge airstream may have more 

restrictive tolerance limits than the SUT environment. 

e.  The customer and program T&E WIPT will also need to establish the challenge time 

unless this information is provided by the manufacturer.  The challenge time is the time the 

challenge airstream will be directed to the SUT for each detection opportunity. 

f.  The conditioning time, the challenge time, the time to achieve environmental conditions, 

and the time to achieve a specific contaminant concentration will be used to determine how 

many detection opportunities at a specific set of conditions and how many trials can be 

performed in a trial day and still allow end of day activities to be performed (e.g., data 

downloading). 

g.  It will be important in pre-planning to identify any classification issues with merged 

data streams or SUT performance that will impact data collection and allow mechanisms to be 

developed before testing is started to deal with those issues. 

h.  Relevant considerations listed above must be documented in the DTP. 

4.2.2 Test Procedures. 

a.  The SUTs will be placed into the test fixture.  The SUTs inlets will be aligned with the 

inlet interface.  If an electrical connection is required to operate the SUT, then those connections 

will be made and verified that they will not come loose.  The data connections will be made and 

data communication will be verified. Video cameras will be aligned with the SUT display screen. 

b.  Perform a SUT confidence check if required by the DTP. 

c.  Establish the initial environmental conditions as outlined in the DTP trial matrix. 

d.  At the end of the conditioning period, the challenge dissemination system will be started 

to achieve the contaminant concentration required by the trial matrix.  Any time there is no 

challenge being directed to the SUT, the airstream to the inlet interface will only have clean 

conditioned air as outlined in the DTP trial matrix. 

e.  Once the challenge concentration is achieved, then the inlet airstream will be switched 

from the clean airstream to the challenge airstream for the required time.  When the challenge 

time is reached, the clean, conditioned airstream will be switched to the SUT inlet. 

f.  The trial will continue until the required detection opportunities specified by the DTP or 

the predetermined trial duration limit is reached. 

g.  When a change in environmental conditions is required, the sequence for making the 

changes is: stop the water vapor injection system to drop the WVC, change the temperature as 

required.  When the required temperature is achieved, then the water vapor generator can be 

initiated to achieve the desired WVC.  Sufficient time should be allowed for the SUT to achieve 

equilibration as described in the DTP. 



TOP 08-2-188 

27 April 2018 

 

16 

h.  When the challenge concentration level must be changed, it may be necessary to drop 

the WVC until the new concentration level is achieved and then the WVC can be restored to the 

required level. 

i.  Execute the trial matrix outlined in the DTP. 

j.  A confidence check will be performed on each SUT if required at the end of each day’s 

testing.  At the end of each trial day, download all data for the trials conducted.  Ensure that the 

SUTs are on clean, conditioned air.  Stop all temperature conditioning and water vapor and 

contaminant challenge dissemination. 

k.  A test incident report will be generated whenever the SUT fails to function properly 

(e.g., fails to clear down after a detection opportunity). 

4.2.3 Final Retrograde. 

Upon completion of all testing, SUTs will be decontaminated IAW site specific regulations and 

procedures and the SUT technical manual.  The test fixture will also be retrograded as required. 

5. DATA REQUIRED. 

The types of data collected should be well defined before testing starts and outlined in the DTP.  

The types and frequency of data that will be collected should be agreed upon by the evaluators 

and testers.  The data format for presentation should be agreed upon by the evaluators and 

testers.  Examples of data for consideration are included below. 

NOTE: All referee data must be time stamped. 

5.1 Receipt Inspection Data. 

a.  A photographic and text record [e.g., test incident report (TIRs)] of all inspected SUT 

equipment and accessories.  The test item identification number assigned to any item. 

b.  Any test material deterioration or damage. 

c.  Record of repaired or replaced test material. 

d.  The operational status of the SUTs. 

e.  Any additional observations noted during the receipt inspection. 

f.  Results of SUT function checks. 

5.2 Pretest Data. 

a.  Referee calibration. 

b.  SUT confidence checks (as required). 
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5.3 Performance Test. 

a.  Analyte concentration (mg/m3). 

b.  Calculated operational background material concentration (percentage of total 

airstream). 

c.  Airstream temperature ( °C). 

d.  Airstream WVC (mg/m3). 

e.  SUT chamber temperature ( °C). 

f.  SUT chamber WVC (mg/m3). 

g.  Time analyte and operational background challenge (if applicable) initiated. 

h.  Time analyte and operational background challenge (if applicable) ended. 

i.  SUT response to analyte challenge. 

j.  Type of alarm (audible, visible). 

k.  Time of alarm. 

l.  Time alarm ceases. 

m.  Calculated time to clear-down. 

n.  Analyte concentration at time of alarm (as available). 

o.  Analyte concentration when alarm ends (as available). 

p.  Log of TIRs issued. 

5.4 Data Analysis. 

a.  Data will be recorded, consolidated, and verified throughout testing and at the 

completion of test.  Level III (quality checked by peer review versus raw) data will be released to 

the customer and evaluation community. 

b.  Any additional data analysis will be performed IAW the DTP. 

c.  Data will be archived for future use. 

d.  A data authentication group (DAG) will review all test data and TIRs for evaluation 

purposes.  One of the main goals of the DAG is to determine if the test data meet the DQOs 

established in the DTP. 
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6. PRESENTATION OF DATA. 

a.  All receipt inspection data must be reported.  Results will be summarized and 

presented in tabular form, including surface cleaning or maintenance performed, and 

emphasizing deviations from manufacturer specifications. 

b.  Data pertaining to SUT function checks will be reported in a form that will allow pretest 

and posttest functional performance data to be compared. 

c.  A graph showing temperature and WVC over time for each trial will be presented with 

alarms noted.  Each graph will have the upper and lower control limit for temperature and WVC. 

d.  A graph showing the analyte concentration over time for each trial with the upper and 

lower control limits.  The alarms for that trial will be noted on the graph.  

e.  A table for each trial will list each controlled parameter (temperature, WVC, and analyte 

concentration) and whether or not the parameter was maintained in control based on the 

tolerance limits. 

f.  A table for each trial will present the time to alarm, analyte concentration at the time of 

alarm, the time the alarm ended, the analyte concentration at the time the alarm ended, and clear 

down time (if required). 

g.  Comments/observations made during test conduct will be reported, if applicable. 

h.  Any additional desired information will be determined by the customer and specified in 

the DTP. 

i.  TIRs will be part of the final test report package. 
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APPENDIX A.  GLOSSARY. 

Term Definition 

Analyte A substance or chemical constituent that is undergoing analysis. 

Calibration A comparison between measurements, one of which is a 

measurement standard of known accuracy, to detect, correlate, 

adjust, and report any variation in the accuracy of the item(s). 

Chamber A natural or artificial enclosed space or cavity. 

Confidence check A means to check the SUT to ensure correct functionality and 

performance during operation through the use of a simulant. 

Data quality 

objectives 

A systematic, scientific method to establish data quality criteria and 

performance specifications for decision making. 

Distribution 

Manifold (DM) 

A piece of equipment that is used to equally distribute the airstream 

containing the trial analyte and background material (if present) to 

multiple SUTs and referee probes/sample lines. 

False alarm In the event that the referee system indicates no analyte is present 

and the SUT signals the presence of an analyte. 

Time to alarm The time it takes the SUT to respond when exposed to a constant 

concentration of an analyte. 

Test Fixture 

(Apparatus) 

A group or combination of instruments, machinery, tools, materials, 

etc., having a particular function or intended for a specific use. 

Time to clear 

down 

The time it takes the SUT to stop alarming once challenge 

concentration drops below detectable level (as determined by the 

referee system). 
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APPENDIX B.  ABBREVIATIONS. 

AR Army Regulation 

CDD capability development document 

CONOPS concept of operations 

CWA chemical warfare agent 

DA Department of the Army 

DAG data authentication group 

DAS data acquisition system 

DM distribution manifold 

DoE design of experiment 

DQO data quality objective 

DTP detailed test plan 

IAW in accordance with 

NTA non-traditional agents 

PAM pamphlet 

QA quality assurance 

QC quality control 

S&T science and technology 

SDS safety data sheet 

SEP system evaluation plan 

SOP standing operating procedure 

SUT system under test 

T&E WIPT test and evaluation working integrated product team 

TECMIPT Test and Evaluation Capabilities and Methodologies Integrated Pro-

cess Team 

TEMP test and evaluation master plan 

TIC toxic industrial chemical 

TIR test incident report 

TOP Test Operations Procedure 

V&V verification and validation 

WVC water vapor content 
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APPENDIX D.  APPROVAL AUTHORITY. 

 

 

TECMIPT Test Operations Procedure (TTOP) 

08-2-188 Chemical Point Detector Vapor Testing 
 

Chemical Detection Capability Area Process Action Team (CAPAT): 
 

Petr Serguievski, U.S. Army Dugway Proving Ground (DPG)  

 

 

CAPAT Review & Concurrence:  25 July 2017 

Test and Evaluation Capabilities and Methodologies Integrated Pro-

cess Team (TECMIPT) Participants: 

                  

                             

                             

 

 

 

 

 

 

DISTRIBUTION A. Approved for public release:  distribution unlimited. 

 

REFERENCES:  
(a) Chemical and Biological Defense Program (CBDP) Test and Evaluation (T&E) Standards Development Plan, dated 19 July 

2010. 

(b) Memorandum of Understanding (MOU) Among the Department of National Defence of Canada the Secretary of State for 

Defense of the United Kingdom of Great Britain and Northern Ireland and the Secretary of Defense on Behalf of the Department 

of Defense of the United State of America concerning the Research, Development and Acquisition of Chemical, Biological and 

Radiological Defense Materiel, dated June 2000.  Amendment One, dated August 2006.   
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APPENDIX D.  APPROVAL AUTHORITY. 

TECMIPT Test Operations Procedure (TTOP) 

08-2-188 Chemical Point Detector Vapor Testing Concurrence Sheet

The Chemical Detection CAPAT recommends approval of TTOP 08-2-188.  If a representative non-concurs, a dis-

senting position paper will be attached. 

Organization Signature* Date 

Deputy Under Secretary of the Army 

 Test and Evaluation 

(DUSA-TE) 
_____________________________ 

Sean P. O’Brien 

________ 

Joint Program Executive Office of Chemical 

Biological Defense (JPEO-CBD) 

Test & Evaluation 
_____________________________ 

Gordon L. Graham 

________ 

Joint Requirements Office for Chemical, Biologi-

cal, Radiological and Nuclear Defense 

(JRO-CBRND) 
_____________________________ 

Lt Col Greg Morissette, USAF 

________ 

Joint Science and Technology Office 

(JSTO) _____________________________ 

Michael A. Roberts 

________ 

US Army Evaluation Command 

(AEC) _____________________________ 

Carol Vesier 

________ 

Operational Test and Evaluation Force 

(OPTEVFOR) _____________________________ 

Jeffrey L. Bobrow 

________ 

Air Force Operational Test and Evaluation Center 

(AFOTEC) _____________________________ 

Col Matthew Magness, USAF 

________ 

Marine Corps Operational Test & Evaluation Ac-

tivity (MCOTEA) _____________________________ 

Lt Col J. E. Smith, USMC 

________ 

Naval Surface Warfare Center Dahlgren Division 

(NSWC-DD) _____________________________ 

Linda Beck 

________ 

Edgewood Chemical Biological Center 
_____________________________ 

Matthew J. Shue 

________ 

CD CAPAT Co-Chair _____________________________ 

Petr Serguievski  

________ 



TOP 08-2-188 

27 April 2018 

D-4

(This page is intentionally blank.) 



TOP 08-2-188 

27 April 2018 

Forward comments, recommended changes, or any pertinent data which may be of use in im-

proving this publication to the following address:  Policy and Standardization Division (CSTE-

TM), U.S. Army Test and Evaluation Command, 6617 Aberdeen Boulevard, Aberdeen Proving 

Ground, Maryland 21005-5001.  Technical information may be obtained from the preparing ac-

tivity:  Commander, West Desert Test Center, US Army Dugway Proving Ground, ATTN: TEDT-

DPW, Dugway, UT  84022-5000.  Additional copies can be requested through the following 

website: http://www.atec.army.mil/publications/topsindex.aspx, or through the Defense Tech-

nical Information Center, 8725 John J. Kingman Rd., STE 0944, Fort Belvoir, VA  22060-6218.  

This document is identified by the accession number (AD No.) printed on the first page. 
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