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	FDOT Traffic Engineering Research Laboratory (TERL) 
NEMA TS2 2.2.7-2.2.9 Checklist
	By signing this form, the applicant declares that he/she has read and understands the provisions of the NEMA TS2 Standard. The requirements listed on this checklist are derived from Sections 2.2.7-2.2.9 and are the basis for determining a product’s compliance to these sections of the standard.
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	Date:
	Click here to enter a date.	Applicant’s 
Name (print):
	

	Manufacturer:
	     
	
	     

	Item, Model No.:
	     
	Signature:
	     



	
	
	** Greyed out rows in table below are for TERL use only **
	
	
	

	ID No
	Section
	Requirement
	Item Comply? (Yes/No/NA)
	Comments
(Applicant must provide information as indicated)
	TERL Evaluation Method

	The following criteria are for the Transients, Temperature, Voltage, and Humidity Tests.

	1
	2.2.7.1
	Setup meets the stated requirements.
	[bookmark: Dropdown1]
	The device under test must be powered by 120 VAC and operating during testing. Power supplies (e.g., voltage converters, transformers, PoE injectors, etc.) and any other equipment necessary for 120 VAC operation must be included and tested along with the primary device under test as part of a complete and functional system.  A previously tested power supply does not have to be tested again provided: (1) it was tested with a previous device that has an identical or higher power requirement, (2) the corresponding test report is provided and meets all applicable requirements and (3) the report is owned by the same applicant. External or replaceable batteries do not have to be subjected to testing.
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for the Transient Tests.

	2
	2.2.7.2
	Test unit dwells at a voltage of 120 VAC and transient generator is set to a high-repetition noise transient with an amplitude of 300 V ± 5% (positive and negative polarity), a peak power of 2500 W, a repetition rate of one pulse every other cycle moving uniformly over the full wave in order to sweep once every 3 seconds across 360 degrees of line cycle, a pulse rise time of 1 microsecond, and a pulse width of 10 microseconds.
	
	This requirement applies to equipment powered via AC line. 
	Document Review

	
	
	
	     
	     
	Init.:      

	3
	
	Test unit’s voltage input comes from the transient generator’s output for 5 minutes and repeating for at least two conditions of dwell.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	4
	
	Test unit cycles for 10 minutes without malfunction with the transient generator on.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	5
	
	Test unit dwells at a voltage of 120 VAC and transient generator provides a new high-repetition noise transient with an amplitude of 300 V ± 5% (positive and negative polarity), a source impedance no less than 1000 ohms the nominal impedance, a repetition of one pulse per second for a minimum of five pulses per selected terminal, a pulse rise time of 1 microsecond, and a pulse width of 10 microseconds.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	6
	
	Test unit cycles without malfunction and transient generator’s output is applied to the test unit’s input/output terminals.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	7
	
	Transient generator provides a low-repetition high-energy transient with an amplitude of 600 V ± 5% (positive and negative polarity), an energy discharge source of a 10 µF oil-filled capacitor, a repetition rate of one discharge every 10 seconds, and a pulse position that is random across 360 degrees of line cycle.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	8
	
	Test unit dwells at a voltage of 120 VAC without malfunction and capacitor is discharged ten times for each polarity, repeating for at least two conditions of dwell.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	9
	
	Test unit cycles without malfunction and capacitor is discharged ten times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	10
	
	Test unit continues its programmed functions without malfunction and doesn’t accomplish the listed failures.
	
	The listed failures only apply to traffic controllers.
	Document Review

	
	
	
	     
	     
	Init.:      

	11
	
	Test unit’s AC power input is from the transient generator with an amplitude of 1000 V (positive and negative polarity), a peak power discharge from a 15 µF oil-filled capacitor, and a maximum repetition rate applied to the capacitor once every 2 seconds for a maximum of three applications for each polarity.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	12
	
	120 VAC is applied to the test unit and the test unit goes through its prescribed start-up sequence and cycles in accordance with the programmed functions.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	[bookmark: _Hlk156390738]The following criteria are for the Low-Temperature Low-Voltage Tests.

	13
	2.2.7.3
	Test unit is operable at room temperature with an input voltage of 89 VAC.
	
	For solar powered equipment, minimum voltages are:
· 12 VDC: Min 11.2 VDC
· 24 VDC: Min 22.4 VDC
· 48 VDC: Min 44.8 VDC
	Document Review

	
	
	
	     
	     
	Init.:      

	14
	
	Test unit cycles and environmental chamber temperature is lowered to -34°C (-30°F) at a rate not exceeding 17°C (30°F) per hour.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	15
	
	Test unit cycles for a minimum of 5 hours at -34°C (-30°F) with humidity control off without malfunction.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	16
	
	Test unit’s power is removed for a minimum period of 5 hours and upon restoration of power the test unit undergoes its prescribed start-up sequence and resumes cycling.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Controller Assembly components: Traffic Controllers, Malfunction Management Units/Conflict Monitoring Units, Bus Interface Units, Cabinet Power Supplies, Load Switches, Flashers, and Detectors/Detection Equipment: Inductive Loop Detector Units, Vehicle Detection System (LiDAR, Microwave, Video), Wireless Magnetometer Detection System.

	17
	2.2.10.1
	Test unit cycles and its input voltage is removed for a period of 500 ms and continues normal operation after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	18
	2.2.10.2
	Test unit cycles and its input voltage is removed for a period of 1000 ms and reverts to its start-up sequence after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Traffic Controllers.

	19
	2.2.11.1
	Test unit has a setting of the interval time in positive discrete increments in accordance with the functional standards given by NEMA TS2 with at least four intervals and a timing range and setability in accordance with the functional standards given by NEMA TS2.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	20
	2.2.11.2
	Intervals are timed with the digital time indicator for ten consecutive cycles for one given setting for each interval.
	
	Any interval timed cannot deviate by more than ±100 milliseconds from its set value.
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for the Low-Temperature High-Voltage Tests.

	21
	2.2.7.4
	Test unit’s input voltage is increased from 89 VAC to 135 VAC while at -34°C (-30°F) and humidity control off.
	
	For solar powered equipment, maximum voltages are:
· 12 VDC: Max 16.5 VDC
· 24 VDC: Max 28 VDC
· 48 VDC: Max 55 VDC
	Document Review

	
	
	
	     
	     
	Init.:      

	22
	
	Test unit cycles for one hour without malfunction.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Controller Assembly components: Traffic Controllers, Malfunction Management Units/Conflict Monitoring Units, Bus Interface Units, Cabinet Power Supplies, Load Switches, Flashers, and Detectors/Detection Equipment: Inductive Loop Detector Units, Vehicle Detection System (LiDAR, Microwave, Video), Wireless Magnetometer Detection System.

	23
	2.2.10.1
	Test unit cycles and its input voltage is removed for a period of 500 ms and continues normal operation after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	24
	2.2.10.2
	Test unit cycles and its input voltage is removed for a period of 1000 ms and reverts to its start-up sequence after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Traffic Controllers.

	25
	2.2.11.1
	Test unit has a setting of the interval time in positive discrete increments in accordance with the functional standards given by NEMA TS2, with at least four intervals and a timing range and setability in accordance with the functional standards given by NEMA TS2.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	26
	2.2.11.2
	Intervals are timed with the digital time indicator for ten consecutive cycles for one given setting for each interval.
	
	Any interval timed cannot deviate by more than ±100 milliseconds from its set value.
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for the High-Temperature High-Voltage Tests.

	27
	2.2.7.5
	Test unit cycles with its input voltage remaining at a voltage of 135 VAC and environmental chamber’s temperature is increased to 74°C (165°F) at a rate not exceeding 17°C (30°F) per hour.
	
	For solar powered equipment, maximum voltages are:
· 12 VDC: Max 16.5 VDC
· 24 VDC: Max 28 VDC
· 48 VDC: Max 55 VDC
	Document Review

	
	
	
	     
	     
	Init.:      

	28
	
	Humidity controls are set to not exceed 95 percent relative humidity over the temperature range of 4.4°C (40°F) to 43.3°C (110°F).
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	29
	
	Humidity control is set to maintain constant absolute humidity when temperature reaches 43°C (109°F) and test unit continues to cycle without malfunction.
	
	Relative humidities for wet bulbs are shown in Table 2-1 of the NEMA TS2 standard.
	Document Review

	
	
	
	     
	     
	Init.:      

	30
	
	Test unit cycles without malfunction at 74°C (165°F) and 18 percent relative humidity.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Controller Assembly components: Traffic Controllers, Malfunction Management Units/Conflict Monitoring Units, Bus Interface Units, Cabinet Power Supplies, Load Switches, Flashers, and Detectors/Detection Equipment: Inductive Loop Detector Units, Vehicle Detection System (LiDAR, Microwave, Video), Wireless Magnetometer Detection System.

	31
	2.2.10.1
	Test unit cycles and its input voltage is removed for a period of 500 ms and continues normal operation after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	32
	2.2.10.2
	Test unit cycles and its input voltage is removed for a period of 1000 ms and reverts to its start-up sequence after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Traffic Controllers.

	33
	2.2.11.1
	Test unit has a setting of the interval time in positive discrete increments in accordance with the functional standards given by NEMA TS2, with at least four intervals and a timing range and setability in accordance with the functional standards given by NEMA TS2.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	34
	2.2.11.2
	Intervals are timed with the digital time indicator for ten consecutive cycles for one given setting for each interval.
	
	Any interval timed cannot deviate by more than ±100 milliseconds from its set value.
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for the High-Temperature Low-Voltage Tests.

	35
	2.2.7.6
	Test unit operates without malfunction with its input voltage decreased to a voltage of 89 VAC, the environmental chamber’s temperature remaining at 74°C (165°F), the humidity controls remaining at 18 percent relative humidity, and the wet bulb remains at 43°C (109°F).
	
	For solar powered equipment, minimum voltages are:
· 12 VDC: Min 11.2 VDC
· 24 VDC: Min 22.4 VDC
· 48 VDC: Min 44.8 VDC
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Controller Assembly components: Traffic Controllers, Malfunction Management Units/Conflict Monitoring Units, Bus Interface Units, Cabinet Power Supplies, Load Switches, Flashers, and Detectors/Detection Equipment: Inductive Loop Detector Units, Vehicle Detection System (LiDAR, Microwave, Video), Wireless Magnetometer Detection System.

	36
	2.2.10.1
	Test unit cycles and its input voltage is removed for a period of 500 ms and continues normal operation after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	37
	2.2.10.2
	Test unit cycles and its input voltage is removed for a period of 1000 ms and reverts to its start-up sequence after power restoration, repeated three times.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Traffic Controllers.

	38
	2.2.11.1
	Test unit has a setting of the interval time in positive discrete increments in accordance with the functional standards given by NEMA TS2, with at least four intervals and a timing range and setability in accordance with the functional standards given by NEMA TS2.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	39
	2.2.11.2
	Intervals are timed with the digital time indicator for ten consecutive cycles for one given setting for each interval.
	
	Any interval timed cannot deviate by more than ±100 milliseconds from its set value.
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for Test Termination.

	40
	2.2.7.7
	Test unit cycles and its input voltage is set to 120 VAC.

	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	41
	
	Environmental chamber’s temperature is set to room temperature, 15°C (60°F) to 27°C (80°F), at a rate not exceeding 17°C (30°F) per hour and humidity control is off.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	42
	
	Test unit cycles without malfunction and test unit operates without malfunction after 1 hour, allowing for stabilization at room temperature.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for the Vibration Tests.

	43
	2.2.8.2
	Test equipment meets the stated requirements.
	
	If needed to operate on 120V, power supplies are included and subjected to testing. External or replaceable batteries do not have to be subjected to testing.
	Document Review

	
	
	
	     
	     
	Init.:      

	44
	2.2.8.3
	Vibration table is set for a double amplitude displacement of 0.015 inch.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	45
	
	Vibration table cycles over a search range from 5 to 30 Hz and back with a period of 12.5 minutes.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	46
	
	Resonant frequency is determined in each of the three mutually perpendicular planes.
	
	In the event of more than one resonant frequency in each plane, record the most severe resonance. If resonant frequencies appear equally severe, record each resonant frequency. If no resonant frequency occurs for a given plane within the prescribed range, record 30 Hz.
	Document Review

	
	
	
	     
	     
	Init.:      

	47
	2.2.8.4
	Test unit is vibrated in each plane at its resonant frequency for a period of 1 hour at an amplitude resulting in 0.5 g acceleration.
	
	When more than one resonant frequency has been recorded in accordance with Section 2.2.8.3 Item 4, equally divide the test period of 1 hour between the resonant frequencies. The total time of the endurance test is limited to 3 hours, 1 hour in each of three mutually perpendicular planes.
	Document Review

	
	
	
	     
	     
	Init.:      

	The following criteria are for the Shock (Impact) Tests.

	48
	2.2.9.2
	Test equipment meets the stated requirements.
	
	If needed to operate on 120V, power supplies are included and subjected to testing. External or replaceable batteries do not have to be subjected to testing.
	Document Review

	
	
	
	     
	     
	Init.:      

	49
	2.2.9.3
	Test unit is secured to the test table on one of its three mutually perpendicular planes and the test table is raised to the calibrated height and released from the calibrated height, free falling into the box of energy absorbing material below.
	
	The following test is an equivalent alternative: a half-sine shock test from a shock/vibration table capable of generating 10 ± 1 g of force in each mutually perpendicular plane.
	Document Review

	
	
	
	     
	     
	Init.:      

	50
	
	Drop test is repeated for each of the remaining two mutually perpendicular planes with the same calibrated height.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      

	51
	
	With the observations of the accelerometer for the three tests, complete the stated actions for the corresponding observed g’s.
	
	
	Document Review

	
	
	
	     
	     
	Init.:      
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