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Specification for a Pedestrian Special Nuclear Material Monitor

BACKGROUND 

Automatic pedestrian special nuclear material (SNM) monitors are effective tools to prevent the illicit movement of SNM across international borders.  These monitors determine the presence of SNM by detecting the gamma rays and the neutrons emitted from the SNM.  The monitors consist of detectors positioned on opposite sides of a pedestrian passageway.  To effectively monitor the passageway the gamma detectors must be large plastic scintillators.  To detect the presence of shielded plutonium the monitor must have moderated 3He detectors.  The monitors must be capable of determining and indicating separate neutron and gamma alarms.  To limit the nuisance alarm rate, the monitors must be capable of continuously updating the natural background intensity except when occupied.  They must be equipped with occupancy sensors and must capable of making no more than 5 decisions per second while occupied.  These are not contamination monitors.  They must be specifically designed to detect the low energy gamma rays characteristic to weapons grade highly enriched uranium and plutonium.

Specification Scope

This specification provides performance requirements the portal monitors must meet to provide capabilities identified in the background above.  This specification represents the minimum requirements for portal capabilities.
What this Specification Includes

This specification addresses the Walk-Through Pedestrian Special Nuclear Material Monitor, Pedestrian Presence/Speed Sensors, Installation Requirements, Detection Performance, Interface Requirements, and Hardware Limitations.  The goal is to procure systems capable of determining and indicating presence of neutron and gamma emitting material in a wide range of operating environments.

Performance Specifications: 

General Specifications:

1.
Responses to this request for quotation shall be deemed non-responsive if each of the following performance specifications is not addressed in the technical proposal.  General statements such as “monitor meets or exceeds all performance specifications” will not suffice.

2.
The monitor must be equipped with battery back-up capability that allows the monitor to operate at least 12 hours without external electrical power.

3.
The SNM detection alarm shall occur when the occupied count rate exceeds the background count rate by predetermined level.  The alarm threshold must be adjustable over the range from 2( to 50(.  The alarms shall be both visible and audible at the site and the monitor shall be capable of communicating the alarm condition to a remote location.  The alarm signals for neuron and gamma alarms shall be separate and distinguishable.

4.
Monitors shall have an external communication port for use in inputting changes to any user selected operating parameters and for outputting any user related messages, such as parameter settings, notice of number of recorded occupancies, radiation profile data, and variation in the gamma-ray background intensity.  Alarm messages such the type and level of the alarm condition must be available through the port at the time of the alarm. 

5.
The monitor shall be capable of operating with both 110volt/60Hertz and 220 volt/50 Hertz electrical power.

6.
The monitor must have an occupancy sensor.  While the monitor is unoccupied, the monitor shall automatically update the reference background radiation intensity at least every 100 seconds.  The monitor shall have the capability of monitoring itself and alarming for high and low background conditions.  These alarms must be different from the occupied high radiation alarm.

Detailed Specifications:

Detection Specification

Performance must be certified using a distance of closest approach of at least 0.5 meter, a 0.8-second passage time, and an optimum gamma-ray-energy region-of-interest for SNM (between 40 keV and 220 keV).  The gamma-ray detectors must be plastic scintillators.  The monitor shall be certified to be capable of detecting both 20 g HEU and 1 g 239Pu ASTM standard sources in a nominal background of 20 (R/h with a probability of 0.5 or greater with 95% confidence (specifically, at least 15 out of 20 passages detected).  The monitor shall be certified to meet this performance requirement when the source moves horizontally through the center of the portal, at a speed of approximately 1.2 m/s, and at all vertical positions from floor level to 2 meters above the floor including the monitor’s region of least response.  When determining the region of least response the limited sampling time associated with the source being attached to arm or leg must be taken into account.  The neutron detectors shall be certified to be capable of detecting a 120 g plutonium source as specified above when the source is in a lead shielding container that reduces the gamma radiation from the source to 1% of its unshielded value.

Background Shielding

Radiation shielding shall be included in the monitor design to collimate the detector’s field of view and reduce the natural gamma-ray background radiation detected from undesired directions.

Nuisance Alarms

The Nuisance alarm rate must be determined by automatic data collection with a system that cycles the monitor alternately through a group of simulated pedestrian passages and a background update while recording the background intensity and each of its alarms.  The time of occupancy must simulate the normal pedestrian passage time at 1.2 meters per second.   When stating the nuisance alarm probability that is the total number of alarms divided by the total number of passages, the number of decisions per occupancy must be stated and must be not more than 5 decisions per second.  The measured nuisance alarm probability must be 0.001 or less. To limit the neutron nuisance alarm rate, the monitor must be capable of adjusting the alarm threshold to compensate for the statistical uncertainty of the neutron background level.  Specifically, the alarm threshold must be properly calculated taking into consideration the fact that neutron counters operate in the Poisson statistics region appropriate to low count rates instead of the Normal distribution region used for gamma ray detectors.

Uniformity of Sensitivity

The monitor should be capable of detecting an unshielded 20g ASTM HEU test source under the testing conditions specified above.  The monitor shall have uniformity of sensitivity in the vertical direction as follows:  From the ground level to a level 2 meters, the sensitivity variation shall be no greater than 30% when the source is moved vertically along the centerline 0.5 meters from each pillar.  

Alarm Protocol

The alarm threshold shall include at least two threshold levels.  The protocols of these levels shall be selectable to generate alarm signals or just record alarm and profile data.  The data shall include full alarm log information and profile data.

Alarm Logging 

Alarm log shall be recorded in an internal memory log file and made available for reading through the external data port.  Alarm logging shall include:

· Time and date for all

· Tamper indications

· Power cycles

· Sequential numbering of occupancies to correlate occupancy data and alarm events so that the number of occupancies between alarm events can be determined.

· Any operating parameter changes 

· Average background for each detector on an hourly basis

· Alarm events including:

· Monitor ID

· Time and date

· Alarm type

· Both gamma and neutron count rates from all detectors individually and background levels for each.

· Maximum gamma and neutron count rate associated with the occupancy that triggered the alarm 

Radiation Profile Specification

The radiation monitor shall generate radiation profiles associated with each alarm condition.  The monitors shall make available for reading at its communication port the following data:  

· Monitor ID; 

· The time and date values;

· The raw data gamma counts and background count values for each of the gamma detectors in the monitor as 0.1 second count values including at least 10 count intervals prior to each pedestrian (pre-samples) and 10 count intervals subsequent to each pedestrian (post-samples).

· The raw data neutron counts and background the count values for each of the neutron detector modules as 0.1 second count values including at least 10 count intervals prior to each pedestrian (pre-samples) and 10 count intervals subsequent to each pedestrian (post-samples).

Evaluation Sources

An ASTM standard source is a metallic sphere, cube or right cylinder of SNM having maximum self-attenuation of its emitted radiation.  For plutonium the source should be at least 93% 239Pu, less than 6.5% 240Pu, and less than 0.5% impurities.  A cadmium filter of at least 0.08-cm thick should be used to reduce the impact of 241Am.  For uranium the source should contain at least 93% 235U and less than 0.25% impurities. 

Hardware Limitations

The monitor shall have a detector height of at least 2 meters.  The monitors shall be self-supporting and a bolt-mounting template shall be supplied to secure the monitor stands to their footings.  The monitor enclosures shall comply with NEMA standards for rain and dust tightness.

Corrosion

The monitors shall be protected from corrosion on all exterior surfaces.

Electromagnetic Interference

The monitors operation shall be unaffected, and shall not alarm, when subjected to electromagnetic fields of 20 Volts/meter (time-averaged field strength) at frequencies from DC to 2 GHz.  RPM construction shall use good engineering practices to protect against possible EMI/RF interference.

External Communications

The monitor shall have the capability to communicate directly with a Central Alarm System (CAS).  Communications protocol with the CAS shall comply with the requirements of Attachment II, Preliminary Specification for Portal Monitor Communications with the Central Alarm Station.  The monitor shall be capable of local and network data output of stored data separate of CAS connectivity.  For security reasons, the monitor parameters shall only be set locally, the connector located within the locked monitor cabinet.    The monitor shall also provide backup communication capability during power failures.  The following shall be provided:

1. Hardwire connection capability to provide alarm conditions to external devices

2. EIA 232 (RS-232) serial connectivity to allow configuration using external device.

3. IEEE 802.3 (Ethernet) connectivity for communications with an external CAS.

DOCUMENTATION:

Operation and maintenance manuals shall be provided in English.  These manuals shall include descriptions of monitor installation, calibration, adjustment of operating parameters, description of the data acquisition algorithm, and maintenance instruction.  The manuals will also include circuit diagrams for circuit boards in the operating system, but not the actual operating software.

Specification for a Drive-Through Vehicle Special Nuclear Material Monitor

BACKGROUND 

Automatic vehicle special nuclear material (SNM) monitors are effective tools to prevent the illicit movement of SNM across international borders.  These monitors determine the presence of SNM by detecting the gamma rays and the neutrons emitted from the SNM.  The monitors consist of detectors positioned on opposite sides of a vehicle passage way.  To effectively monitor the passageway the gamma detectors must be large plastic scintillators.  To detect the presence of shielded plutonium the monitor must have moderated 3He detectors.  The monitors must be capable of determining and indicating separate neutron and gamma alarms.  To limit the nuisance alarm rate, the monitors must be capable of continuously updating the natural background intensity except when occupied.  They must be equipped with occupancy sensors and must capable of making no more than 5 decisions per second while occupied.  These are not contamination monitors.  They must be specifically designed to detect the low energy gamma rays characteristic to weapons grade highly enriched uranium and plutonium.

Specification Scope

This specification provides performance requirements the portal monitors must meet to provide capabilities identified in the background above.  This specification represents the minimum requirements for portal capabilities.
What this Specification Includes

This specification addresses the Drive-Through Vehicle Special Nuclear Material Monitor, Vehicle Presence/Speed Sensors, Installation Requirements, Detection Performance, Interface Requirements, and Hardware Limitations.  The goal is to procure systems capable of determining and indicating presence of neutron and gamma emitting material in a wide range of operating environments.

Performance Specifications: 

General Specifications:

1.
Responses to this request for quotation shall be deemed non-responsive if each of the following performance specifications is not addressed in the technical proposal.  General statements such as “monitor meets or exceeds all performance specifications “ will not suffice.

2.
The monitor must be equipped with battery back-up capability that allows the monitor to operate at least 12 hours without external electrical power.

3.
The SNM detection alarm shall occur when the occupied count rate exceeds the background count rate by predetermined level.  The alarm threshold must be adjustable over the range from 2( to 50(.  The alarms shall be both visible and audible at the site and the monitor shall be capable of communicating the alarm condition to a remote location.  The alarm signals for neuron and gamma alarms shall be separate and distinguishable.

4. 
Monitors shall have an external communication port for use in inputting changes to any user selected operating parameters and for outputting any user related messages, such as parameter settings, notice of number of recorded occupancies, radiation profile data, and variation in the gamma-ray background intensity.  Alarm messages such the type and level of the alarm condition must be available through the port at the time of the alarm. 

5.
The monitor shall be capable of operating with both 110volt/60Hertz and 220 volt/50 Hertz electrical power.

6.
The monitor must have an occupancy sensor.  While the monitor is unoccupied, the monitor shall automatically update the reference background radiation intensity at least every 100 seconds.  The monitor shall have the capability of monitoring itself and alarming for high and low background conditions.  These alarms must be different from the occupied high radiation alarm.

7.
Since the vehicle monitor will operate in severe weather conditions the cabinet should be thermally insulated and contain heating elements to maintain an operating temperature.  The thermal insulation and heaters should be adequate for the instrument to remain operational at temperature between ( 40( C.

Detailed Specifications:

Detection Specification

Performance must be certified using a 4.6 meters portal width, a passage speed of 8 km/h, and an optimum gamma-ray-energy region-of-interest for SNM (between 40 keV and 220 keV).  The gamma-ray detectors must be plastic scintillators.  Under normal structure shielding conditions in a 1-ton van, the monitor shall be certified to be capable of detecting both 1 kg of HEU and 10 g 239Pu ASTM standard sources in a nominal background of 20 (R/h with a probability of 0.5 or greater with 95% confidence (specifically, at least 15 out of 20 passages detected).  The monitor must be capable of detecting these SNM sources despite source placement to take advantage of the inherent shielding by the vehicle.  The monitor shall have a detector height of at least 3 meters.  The neutron detectors shall be certified to be capable of detecting a 200g plutonium source as specified above when the source is in a lead shielding container that reduces the gamma radiation from the source to 1% of its unshielded value.

Background Shielding

Radiation shielding shall be included in the monitor design to collimate the detector’s field of view and reduce the natural gamma-ray background radiation detected from undesired directions.

Nuisance Alarms
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The Nuisance alarm rate must be determined by automatic data collection with a system that cycles the monitor alternately through a group of simulated passages and a background update while recording the background intensity and each of its alarms.  The time of occupancy must simulate the normal passage time of a passenger vehicle at 8 km/h (approximately 3 seconds).   When stating the nuisance alarm probability, that is the total number of alarms divided by the total number of passages, the number of decisions per occupancy must be stated and must be not more than 5 decisions per second.  The measured nuisance alarm probability for both gammas and neutrons must be 0.001 per passage or less.  To limit the neutron nuisance alarm rate, the monitor must be capable of adjusting the alarm threshold to compensate for the statistical uncertainty of the neutron background level.  Specifically, the alarm threshold must be properly calculated taking into consideration the fact that neutron counters operate in the Poisson statistics region appropriate to low count rates instead of the Normal distribution region used for gamma ray detectors.

Uniformity of Sensitivity

The monitor should be capable of detecting an unshielded 100g ASTM HEU test source under the testing conditions specified above.  The monitor shall have uniformity of sensitivity in the vertical direction as follows:

From the ground level to 1 meter above ground, sensitivity variation shall be no greater than 15% when the source is moved vertically along the centerline 2.3 meters from each pillar.  From the one-meter level to the 4-meter level above ground, the sensitivity variation shall be no greater than 40% when the source is moved vertically along the centerline 2.3 meters from each pillar.  . 

Alarm Protocol

The alarm threshold shall include at least two threshold levels.  The protocols for these levels shall be selectable to generate alarm signals or just record data.  The data shall include full alarm log and profile data.

Alarm Logging 

Alarm log shall be recorded in an internal memory log file and made available of r reading through the external data port.  Alarm logging shall include:

· Time and date for all

· Tamper indications

· Power cycles

· Sequential numbering of occupancies to correlate occupancy data and alarm events so that the number of occupancies between alarm events can be determined.

· Any operating parameter changes 

· Average background for each detector on an hourly basis

· Alarm events including

· Monitor ID

· Time and date

· Alarm type

· Both gamma and neutron count rates from all detectors individually and background levels for each.

· Maximum gamma and neutron count rate associated with the occupancy that triggered the alarm 

Radiation Profile Specification

The radiation monitor shall generate radiation profiles associated with each alarm condition.  The monitors shall make available for reading at its communication port the following data:  

· Monitor ID; 

· The time and date values 

· The raw data gamma counts and background count values for each of the gamma detectors in the monitor as 0.1 second count values including at least 10 count intervals prior to each vehicle (pre-samples) and 10 count intervals subsequent to each vehicle (post-samples).

· The raw data neutron counts and background the count values for each of the neutron detector modules as 0.1 second count values including at least 10 count intervals prior to each vehicle (pre-samples) and 10 count intervals subsequent to each vehicle (post-samples).

· Speed sensor information

Vehicle Occupancy/Speed Sensor

The vehicle occupancy/speed sensors shall be able to detect all types of road vehicles traveling at speeds up to 30 km/hr and have a resolution such that it shall be able to determine the speed of the vehicle with an uncertainty of not more than 20% at speeds of up 30 km/hr.  

Evaluation Sources

An ASTM standard source is a metallic sphere, cube or right cylinder of SNM having maximum self-attenuation of its emitted radiation.  For plutonium the source should be at least 93% 239Pu, less than 6.5% 240Pu, and less than 0.5% impurities.  A cadmium filter of at least 0.08-cm thick should be used to reduce the impact of 241Am.  For uranium the source should contain at least 93% 235U and less than 0.25% impurities.  

Hardware Limitations

The monitor shall have a detector height of at least 3 meters.  The monitors shall be self- supporting and a bolt-mounting template shall be supplied to secure the monitor stands to their footings.  The monitor enclosures shall comply with NEMA standards for rain and dust tightness.

Corrosion

The monitors, including the Support Stand, shall be protected from corrosion on all exterior surfaces.

Weather

Since monitoring equipment is to be located outdoors, all connectors shall be environmentally sealed and shall operate under all conditions (direct sun, rain, snow, fog, ice, blowing dust, etc.) that occur at ports of entry around the globe. 

Electromagnetic Interference

The monitors operation shall be unaffected, and shall not alarm, when subjected to electromagnetic fields of 20 Volts/meter (time-averaged field strength) at frequencies from DC to 2 GHz.  RPM construction shall use good engineering practices to protect against possible EMI/RF interference.

External Communications

The monitor shall have the capability to communicate directly with a Central Alarm System (CAS).  Communications protocol with the CAS shall comply with the requirements of Attachment II, Preliminary Specification for Portal Monitor Communications with the Central Alarm Station.  The monitor shall be capable of local and network data output of stored data separate of CAS connectivity.  For security reasons, the monitor parameters shall only be set locally, the connector located within the locked monitor cabinet.    The monitor shall also provide backup communication capability during power failures.  The following shall be provided:

1. Hardwire connection capability to provide alarm conditions to external devices

2. EIA 232 (RS-232) serial connectivity to allow configuration using external device.

3. IEEE 802.3 (Ethernet) connectivity for communications with an external CAS.


1. 
2. 
3. 
DOCUMENTATION:

Operation and maintenance manuals shall be provided in English.  These manuals shall include descriptions of monitor installation, calibration, adjustment of operating parameters, description of the data acquisition algorithm, and maintenance instruction.  The manuals will also include circuit diagrams for circuit boards in the operating system, but not the actual operating software.

Specification for a Train or Shipping Container 

Special Nuclear Material Monitor

BACKGROUND 

Automatic train or shipping container special nuclear material (SNM) monitors are effective tools to prevent the illicit movement of SNM across international borders.  These monitors determine the presence of SNM by detecting the gamma rays and neutrons emitted from the SNM.  The monitors consist of detectors positioned on opposite sides of a train or shipping container passageway.  To effectively monitor the passageway the gamma detectors must be large plastic scintillators.  To detect the presence of shielded plutonium the monitor must have moderated 3He detectors.  The monitors must be capable of determining and indicating separate neutron and gamma alarms.  To limit the nuisance alarm rate, the monitors must be capable of continuously updating the natural background intensity except when occupied.  They must be equipped with occupancy sensors and must capable of making no more than 5 decisions per second while occupied.  These are not contamination monitors.  They must be specifically designed to detect the neutrons and low energy gamma rays characteristic to weapons grade highly enriched uranium and plutonium.

Specification Scope

This specification provides performance requirements the portal monitors must meet to provide capabilities identified in the background above.  This specification addresses the Drive-Through Train or shipping container Special Nuclear Material Monitor, Train or shipping container Presence/Speed Sensors, Installation Requirements, Detection Performance, Interface Requirements, and Hardware Limitations.  The goal is to procure systems capable of determining and indicating presence of neutron gamma ray emitting material in a wide range of operating environments.  This specification represents the minimum requirements for portal capabilities.
Performance Specifications: 

General Specifications:

1.
Responses to this request for quotation shall be deemed non-responsive if each of the following performance specifications is not addressed in the technical proposal.  General statements such as “monitor meets or exceeds all performance specifications “ will not suffice.

2.
The monitor must be equipped with battery back-up capability that allows the monitor to operate at least 12 hours without external electrical power.

3.
The SNM detection alarm shall occur when the occupied count rate exceeds the background count rate by predetermined level.  The alarm threshold must be adjustable over the range from 2( to 50(.  The alarms shall be both visible and audible at the site and the monitor shall be capable of communicating the alarm condition to a remote location.  The alarm signals for neuron and gamma alarms shall be separate and distinguishable.

4.
Monitors shall have an external communication port for use in inputting changes to any user selected operating parameters and for outputting any user related messages, such as parameter settings, notice of number of recorded occupancies, radiation profile data, and variation in the gamma-ray background intensity.  Alarm messages such the type and level of the alarm condition must be available through the port at the time of the alarm. 

. 

5.
The monitor shall be capable of operating with both 110volt/60Hertz and 220 volt/50 Hertz electrical power.

6.
The monitor must have an occupancy sensor.  For monitoring trains the occupancy sensor must be capable of not losing occupancy for the entire length of the train including the pace between cars and the presence of flatcars.  While the monitor is unoccupied, the monitor shall automatically update the reference background radiation intensity at least every 100 seconds.  The monitor shall have the capability of monitoring itself and alarming for high and low background conditions.  These alarms must be different from the occupied high radiation alarm.

7.
Since the train or shipping container monitors will operate in severe weather conditions the cabinet should be capable of being thermally insulated and the addition heating elements to maintain an operating temperature.  The thermal insulation and heaters should be adequate for the instrument to remain operational at temperature between ( 40( C.

Detailed Specifications:

Detection Specification
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Performance must be certified using a 6.2 meter portal width, a passage speed of 8 km/h, and an optimum gamma-ray-energy region-of-interest for SNM (between 40 keV and 220 keV).  The gamma-ray detectors must be plastic scintillators.  Under normal unshielded conditions, the monitor shall be certified to be capable of detecting both 200g HEU and 3 g 239Pu ASTM standard sources in a nominal background of 20 (R/h with a probability of 0.5 or greater with 95% confidence (specifically, at least 15 out of 20 passages detected).  Testing will performed by passing the sources in an unshielded vehicle with the sources at a height of 1.5 meters and such that the distance of closest approach is 3.1 meters.  An ASTM standard source is a metallic sphere, cube or right cylinder of SNM having maximum self-attenuation of its emitted radiation.  For plutonium the source should be at least 93% 239Pu, less than 6.5% 240Pu, and less than 0.5% impurities.  A cadmium filter of at least 0.08-cm thick should be used to reduce the impact of 241Am.  For uranium, the source should contain at least 93% 235U and less than 0.25% impurities.  The neutron detectors shall be certified to be capable of detecting a 200 g plutonium source as specified above when the source is in a lead shielding container that reduces the gamma radiation from the source to 1% of its unshielded value.

Background Shielding

Radiation shielding shall be included in the monitor design to collimate the detector’s field of view and reduce the natural gamma-ray background radiation detected from undesired directions.

Nuisance Alarms

The Nuisance alarm rate must be determined by automatic data collection with a system that cycles the monitor alternately through a group of simulated passages and a background update while recording the background intensity and each of its alarms.  The time of occupancy must simulate the normal passage time of a passenger train or shipping container at 8 km/h (approximately 3 seconds).   When stating the nuisance alarm probability that is the total number of alarms divided by the total number of passages, the number of decisions per occupancy must be stated and must be not more than 5 decisions per second.  The measured nuisance alarm probability for both gammas and neutrons must be 0.001 per passage or less.  To limit the neutron nuisance alarm rate, the monitor must be capable of adjusting the alarm threshold to compensate for the statistical uncertainty of the neutron background level. Specifically, the alarm threshold must be properly calculated taking into consideration the fact that neutron counters operate in the Poisson statistics region appropriate to low count rates instead of the Normal distribution region used for gamma ray detectors.
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Uniformity of Sensitivity

The monitor should be capable of detecting an unshielded 200g ASTM HEU test source under the testing conditions specified above.  The monitor shall have uniformity of sensitivity in the vertical direction as follows:

From the level 1 meter above ground to a level 4 meters, the sensitivity variation shall be no greater than 40% when the source is moved vertically along the centerline 3.1 meters from each pillar.  .  

Alarm Protocol

The alarm threshold shall include at least two threshold levels.  The protocols for these levels shall be selectable to generate alarm signals or just record alarm and profile data.  The data shall include full alarm logs and profile data.

Alarm Logging 

Alarm log shall be recorded in an internal memory log file and made available for reading through the external data port.  Alarm logging shall include:

· Time and date for all

· Tamper indications

· Power cycles

· Sequential numbering of occupancies to correlate occupancy data and alarm events so that the number of occupancies between alarm events can be determined.

· Any operating parameter changes 

· Average background for each detector on an hourly basis

· Alarm events including

· Monitor ID

· Time and date

· Alarm type

· Both gamma and neutron count rates from all detectors individually and background levels for each.

· Maximum gamma and neutron count rate associated with the occupancy that triggered the alarm 

Radiation Profile Specification

The radiation monitor shall generate radiation profiles associated with each alarm condition.  The monitors shall make available for reading at its communication port the following data:  

· Monitor ID; 

· The time and date values 

· The raw data gamma counts and background count values for each of the gamma detectors in the monitor as 0.1 second count values including at least 10 count intervals prior to each train or shipping container (pre-samples) and 10 count intervals subsequent to each train or shipping container (post-samples).

· The raw data neutron counts and background the count values for each of the neutron detector modules as 0.1 second count values including at least 10 count intervals prior to each train or shipping container (pre-samples) and 10 count intervals subsequent to each train or shipping container (post-samples).

· Speed sensor information

Train or shipping container Occupancy/Speed Sensor

The train or shipping container occupancy/speed sensors shall be able to detect all types of train cars or shipping containers traveling at speeds up to 30 km/hr and have a resolution such that it shall be able to determine the speed of the train or shipping container with an uncertainty of not more than 20% at speeds of up 30 km/hr.  

Evaluation Sources

An ASTM standard source is a metallic sphere, cube or right cylinder of SNM having maximum self-attenuation of its emitted radiation.  For plutonium the source should be at least 93% 239Pu, less than 6.5% 240Pu, and less than 0.5% impurities.  A cadmium filter of at least 0.08-cm thick should be used to reduce the impact of 241Am.  For uranium the source should contain at least 93% 235U and less than 0.25% impurities.  

Hardware

The monitor shall have a detector height of at least 5 meters.  The monitors shall be self- supporting and a bolt-mounting template shall be supplied to secure the monitor stands to their footings.  The monitor enclosures shall comply with NEMA standards for rain and dust tightness.

Corrosion

The monitors, including the Support Stand, shall be protected from corrosion on all exterior surfaces.

Weather

Since monitoring equipment is to be located outdoors, all connectors shall be environmentally sealed and shall operate under all conditions (direct sun, rain, snow, fog, ice, blowing dust, etc.) that occur at ports of entry around the globe. 

Electromagnetic Interference

The monitors operation shall be unaffected, and shall not alarm, when subjected to electromagnetic fields of 20 Volts/meter (time-averaged field strength) at frequencies from DC to 2 GHz.  RPM construction shall use good engineering practices to protect against possible EMI/RF interference.

External Communications

The monitor shall have the capability to communicate directly with a Central Alarm System (CAS).  Communications protocol with the CAS shall comply with the requirements of Attachment II, Preliminary Specification for Portal Monitor Communications with the Central Alarm Station.  The monitor shall be capable of local and network data output of stored data separate of CAS connectivity.  For security reasons, the monitor parameters shall only be set locally, the connector located within the locked monitor cabinet.    The monitor shall also provide backup communication capability during power failures.  The following shall be provided:

1. Hardwire connection capability to provide alarm conditions to external devices

2. EIA 232 (RS-232) serial connectivity to allow configuration using external device.

3. IEEE 802.3 (Ethernet) connectivity for communications with an external CAS.


1. 
2. 
3. 
DOCUMENTATION:

Operation and maintenance manuals shall be provided in English.  These manuals shall include descriptions of monitor installation, calibration, adjustment of operating parameters, description of the data acquisition algorithm, and maintenance instruction.  The manuals will also include circuit diagrams for circuit boards in the operating system, but not the actual operating software.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




	

	


	



	



























	






























	




	




	



	





	




	
































	




	








































































	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
















	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	




	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
























































	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	












	
	
	
	
	
	


	
	
	
	
	
	
	
	

	
	





	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	



	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	



Ground





1Meter





4 Meter





Variation No


More Than 15%











Variation No


More Than 40%

















8.0 km/h





.5 to 1.0 


Meters


Adjustable





6.2 Meters





4.0 Meters





DETECTION:


200g HEU Unshielded


3g 239Pu Unshielded





Ground





.5-1 .0


Meter





4.5 – 5.0 Meter





Variation No


Less Than 25%


Detect At


Least 200g













