PERFORMANCE SPECIFICATION
FOR THE PROCUREMENT OF THE
X-RAY BAGGAGE SCANNER (XRBS)

1.0 SCOPE. This performance specification provides for the procurement, sustainment support, training, and technical documentation of a Commercial-off-the-Shelf (COTS) X-Ray Baggage Scanner (XRBS) for mobile, outdoor, unsheltered operation. Terrorism threats exist which endanger the assets and personnel of the U.S. Navy. Baggage screening is necessary at entry control points of high value assets to eliminate threats such as firearms or ammunition and components of ammunition, Improvised Explosive Devices (IEDs) with fragments or components, knives with blades 4" or greater, or other anomalies that could potentially present a threat. These threats can exist in hand-carried items, personal baggage, and uploaded cargo. 

The intent is for the XRBS to be used at temporary ECPs constructed either on the quarterdeck or pier side. When not in use, and when the ship is underway, the XRBS will be moved to a storage location within the ship. For this reason, the XRBS shall have the capability to be easily moved from one location to another without the need for a trained technician to recalibrate or service the XRBS.


2.0 APPLICABLE DOCUMENTS.  

2.1 Military Standards

	MIL-STD-1472G
	Department of Defense Design Criteria Standard: Human Engineering, Revised 11 January 2012

	MIL-STD-1399-300B
	Department of Defense Interface Standard, Electrical Power, Alternating Current, Revised 24 April 2008

	MIL-STD-810G
	Department of Defense Test Method Standard for Environment Engineering Considerations and Laboratory Tests 31 October 2008



2.2 Non-Military Standards and Other Publications

	IEC 60529
	International Electrotechnical Commission Standard for Enclosures, Edition 2.1, Published 2001-02-27

	ASTM F792-08
	Standard Practice for Evaluating Imaging Performance of Security X-Ray Systems, 2008

	UL 61010-1
	Standard for Electrical Equipment for Laboratory Use, June 2010

	21CFR1020.40
	Code of Federal Regulations, Title 21, Volume 8, Sec. 1020.40 Cabinet X-Ray Systems, 1 April 2012

	ACSTL
	TSA Air Cargo Screening Technology List (ACSTL) Version 8.2, 11 October 2012



    

3.0 REQUIREMENTS.  

3.1 ENVIRONMENTAL REQUIREMENTS.  

3.1.1 [bookmark: _Ref306688804]WATER AND DUST PROTECTION. The XRBS shall be operated in a wide range of environmental conditions including inclement weather and therefore shall be designed to handle these situations. The XRBS shall be protected from water and dust to the IP55 level as described in the IEC 60529 standard. The IP55 rating shall be met by the XRBS itself without the need for any external protective accessories such as a tent.

3.1.2 [bookmark: _Ref306688809]OPERATION AND STORAGE TEMPERATURE REQUIREMENTS. The XRBS and accessories shall be able to operate and stored in a range of ambient temperature conditions. 

3.1.2.1 [bookmark: _Ref310325153]MINIMUM OPERABLE TEMPERATURE. The XRBS and accessories shall be able to operate in temperatures above -4°F (threshold). The objective is that the XRBS shall be able to operate in temperatures above -35°F.

3.1.2.2 [bookmark: _Ref310325162]MAXIMUM OPERABLE TEMPERATURE. The XRBS and accessories shall be able to operate in temperatures below 140°F (threshold). The objective is that the XRBS shall be able to operate in temperatures below 149°F.

3.1.2.3 [bookmark: _Ref310325173]MINIMUM STORAGE TEMPERATURE. The XRBS and accessories shall be able to be stored in temperatures above -4°F (threshold). The objective is that the XRBS shall be able to be stored in temperatures above -35°F and shall be operable when brought back into the operable temperature range.

3.1.2.4 [bookmark: _Ref310325180]MAXIMUM STORAGE TEMPERATURE. The XRBS and accessories shall be able to be stored in temperatures below 140°F (threshold). The objective is that the XRBS shall be able to be stored in temperatures below 149°F and shall be operable when brought back into the operable temperature range.

3.1.3 HUMIDITY. The XRBS shall be operable in conditions of relative humidity ranging from 5% to 100% (condensing).

3.1.4 MARITIME ENVIRONMENT. The XRBS and all included accessories shall be constructed of rugged non-corrosive materials that withstand the rigors of salt spray and salt fog during operation. The XRBS shall meet MIL-STD-810G, section 509.5. 

3.1.5 [bookmark: _Ref306688812]DISPLAY VIEWABILITY. The XRBS and accessories shall be operable in direct sunlight and in nighttime conditions. All displays and visible alarms shall be clearly viewable by operator in full sunlight; all displays shall be readable when viewed at a distance of 0.80m ± 0.05m where the ambient illumination is 10,000 lm/m2 ±1,000 lm/m2. 

3.1.6 [bookmark: _Ref306688824]ELECTROMAGNETIC INTERFERENCE. The XRBS shall not affect, nor be affected by, equipment such as a Walk Through Metal Detector or communication equipment that may be in operation nearby. The presence of nearby electronic equipment shall not have an adverse effect on the XRBS or degrade its imaging performance. Additionally; the XRBS shall not interfere with pacemakers or other electronic medical devices or induce harmful effects on people with certain medical conditions such as pregnancy.

3.2 MANPOWER REQUIREMENTS.  	

3.2.1 [bookmark: _Ref306688869]OPERATIONAL MANPOWER REQUIREMENTS. The XRBS shall be able to be operated without any manpower requirements outside of normal set up and tear down procedures; however one person will be required to manage the x-ray imaging display. The XRBS shall be capable of being operated by personnel with a high school or equivalent diploma after receiving no more than 2 hours of operational training. Note: Operational training is separate from x-ray image comprehension training.

3.2.2 [bookmark: _Ref306688871]SET UP/TEAR DOWN REQUIREMENTS. The XRBS and the accessories shall be able to be completely unpacked and repacked with a man power requirement of no more than two personnel and zero support equipment or tools. The XRBS with accessories shall require no more than 15 minutes to set up or tear down. Set up includes securing proper electrical connections, any startup or warm up processes and any other necessary actions required to achieve an operational state.

3.2.3 [bookmark: _Ref306688895]MEAN TIME BETWEEN FAILURE (MTBF). The MTBF for the XRBS and accessories shall be, at a minimum, 17,500 hours. 

3.2.4 MEAN TIME TO RESTORE SYSTEM (MTTRS). The XRBS shall have a MTTRS less than or equal to 72 hours. MTTRS is defined as the statistical average of the total elapsed time from system failure to fully restored operation.

3.3 X-RAY IMAGING REQUIREMENTS.

3.3.1 X-RAY SYSTEM. The XRBS shall be a fixed projection non-computed tomography transmission X-Ray device. The XRBS shall provide at a minimum one digitized transmission radiographic image to support detection of explosive threats by a qualified operator.

3.3.2 DISPLAY. The XRBS system shall contain a display that shall be utilized to view both live and archived X-Ray images. The display size shall be at least 17 inches measured diagonally and shall have a display resolution of at least 1280 by 1024 pixels.

3.3.3 X-RAY IMAGING RESOLUTION. The XRBS shall possess, at a minimum, a 38 American Wire Gage (AWG) standard resolution. This measure is found by the XRBS being able to indicate on a video monitor with the greatest degree of success the smallest set of high contrast wires separated by a wire diameter. ASTM F792-08, tests 1, 2, and 3 shall provide the measure of performance to be followed for this requirement. 

3.3.4 PENETRATION STRENGTH. The XRBS shall be able to penetrate through, at a minimum, 27 mm of standard steel. This measure is found by the XRBS being able to penetrate through the X-Ray attenuating materials and display on a video monitor the image of wires that would be otherwise hidden by the attenuating material. ASTM F792-01, Sub-test 1, 2 and 4 will provide the measure of performance to be followed for this requirement.

3.3.5 [bookmark: _Ref337720378]MATERIAL DIFFERENTIATION. The XRBS shall be capable of distinguishing between low Z (~0-10), medium Z (~10-18) and high Z (~18-40) substances and provide the operator an easy way to differentiate between them.

3.3.6 IMAGE MANIPULATION. Image Manipulation measures the XRBS’s capabilities to produce the best image possible for the operator to determine the presence or confirm the absence of threat items in the baggage/package. The XRBS system shall manipulate the scanned image through color-coding or other user-friendly technology to identify differing suspect material types as described in 3.3.5 that will improve the operator’s visual display when set for maximum penetration and resolution. Image manipulation may include the use of assistive anomaly detection algorithms. The XRBS shall be capable of image manipulation on both live and archived images.

3.3.7 IMAGE ARCHIVAL. The XRBS shall possess the capability to store X-Ray images at the operator’s discretion.

3.3.8 IMAGE RETRIEVAL – ON SYSTEM. The XRBS shall possess the capability to retrieve any stored X-Ray images and present them on the XRBS display.

3.3.9 IMAGE RETRIEVAL – EXTERNAL. The XRBS shall possess the capability to retrieve any stored X-Ray images and transfer them via CD-ROM to a computer.

3.3.10 OPERATOR EVALUATION/VERIFICATION. The XRBS shall possess the capability to randomly insert threat objects into images in an effort to evaluate the operator’s performance and verify that the operator is adequately trained and aware. The XRBS shall have the capability to enable/disable this feature.

3.3.11 DETECTION SPEED. The XRBS shall be capable of screening at least 10bags per minute. This screening time will consist of the sum of the conveyer speed, image acquisition, processing time, and output to a video monitor. The detection speed does not account for the time required for the operator to analyze the image and determine the presence or absence of threat objects.

4.0 PHSYICAL REQUIREMENTS. For clarification on certain dimensional terms, please refer to the illustrations in Appendix A.

4.1 [bookmark: _Ref306688952]PORTABILITY – HAND MOVEMENT. 

4.1.1 WHEEL QUANTITY. The XRBS shall have four wheels that allow the device to be safely moved across the deck of a stationary ship by no more than 2 persons.

4.1.2 WHEEL MATERIAL. The XRBS wheels shall be non-pneumatic and made of a maintenance-free and resilient rubber material. The XRBS wheels shall facilitate movement across rough, non-skid surfaces such as ship decks.

4.1.3 WHEEL LOCKING MECHANISM. The XRBS wheels shall have a mechanism to secure the wheels from rotating so the system can be secured in place after transportation.

4.2 PORTABILITY – FORKLIFT MOVEMENT. 

4.2.1 FORKLIFT POCKET QUANTITY. The XRBS shall have two specific pockets that allow the XRBS to be safely moved on and off ships and across ship decks by a forklift.

4.2.2 FORK LIFT COMPATIBILITY. The XRBS shall be safely moveable via any forklift that meets the specifications of Table 1below.

[bookmark: _Ref339370417]Table 1: Compatible Forklift Specifications
	Specification
	Minimum
	Maximum

	Lift Capacity (lbs)
	4000
	20,000

	Fork Length (in)
	40
	72

	Fork Width (in)
	4
	6

	Fork Thickness (in)
	1.5
	3




4.2.3 FORKLIFT POCKET WIDTH. Each forklift pocket shall have an internal width of at least 7.5 inches.

4.2.4 FORKLIFT POCKET HEIGHT. Each forklift pocket shall have an internal height of at least 4 inches.

4.3 PORTABILITY – CRANE MOVEMENT. The XRBS shall have at least four lift points that allow the XRBS to be safely lifted and moved on and off ships and across ship decks by an overhead crane system.

4.4 [bookmark: _Ref310325339]OVERALL SYSTEM HEIGHT. The XRBS shall have a height no greater than 60 inches.

4.5 [bookmark: _Ref310325345]OVERALL SYSTEM WIDTH. The XRBS shall have a width no greater than 35 inches.

4.6 [bookmark: _Ref310325351]OVERALL SYSTEM LENGTH. The XRBS shall have a system length no greater than 60 inches. The XRBS shall be the minimum length required to adequately scan a typical sea bag that is 3 feet long and fits within the tunnel height/width specified below.

4.7 TUNNEL WIDTH. The XRBS shall have a tunnel width greater than or equal to 29.5 inches.

4.8 TUNNEL HEIGHT. The XRBS shall have a tunnel height greater than or equal to 21.5 inches.

4.9 EXTERNAL CONVEYOR LENGTH. The XRBS shall have an external conveyor length of at least 6 inches on both the input and output ends.

4.10 ROLLER TABLES. The XRBS shall have two independent 3 foot roller tables that facilitate the loading and unloading of bags into the XRBS (threshold). During storage these independent roller tables shall be stored on or in the XRBS and shall not cause the overall system size to exceed the dimensions described in requirements 4.4, 4.5, and 4.6. The objective is for the roller tables to be foldable and integrated (attached) to the XRBS so that they can be deployed during operation. For both the threshold and objective cases, the roller tables are included when measuring system dimensions for the XRBS storage state, but they are NOT included when measuring system dimensions for the operational state. Figure 1 provides a conceptual view of the intended roller table usage.

4.11 CONVEYOR LOAD LIMIT. The XRBS shall have a conveyor belt that moves screened items through the X-Ray cabinet. This conveyor belt shall be able to accommodate all loads up to 300 pounds.

4.12 [bookmark: _Ref306688997]STORAGE WEIGHT. The combined weight of the XRBS, accessories, consumables, and storage equipment shall not exceed of 2400 pounds (threshold). The objective is that the combined weight shall not exceed 1200 pounds.

4.13 [bookmark: _Ref306689002]POWER REQUIREMENTS.

4.13.1 POWER REQUIREMENTS – 110VAC. The XRBS shall be able to be powered with AC power from a 110V and 50-60 Hz source. Universal power adapter accessories shall be included with the XRBS as accessories such that it can utilize power receptacles worldwide.

4.13.2 POWER REQUIREMENTS – 220VAC. The XRBS shall be able to be powered with AC power from a 220 V and 50-60 Hz source. Universal power adapter accessories shall be included with the XRBS as accessories such that it can utilize power receptacles worldwide.

4.13.3 [bookmark: _Ref310325411]POWER REQUIREMENTS – 440VAC. The XRBS shall also have the capability of being operated utilizing 440V 60 Hz standard shipboard electric power in accordance with Type 1 Section 1.2 of MIL-STD-1399-300B. The capability to utilize 440V 60 Hz power may be achieved by the use of external support equipment. Universal power adapter accessories shall be included with the XRBS as accessories such that it can utilize power receptacles worldwide.

4.13.4 MAXIMUM CURRENT DRAW –110VAC. The XRBS, when powered via 110VAC, shall have a maximum current draw during all conditions, including surges, that is less than 30 Amps (threshold). The objective is that while powered via 110VAC the XRBS draws no more than 20 Amps.

4.13.5 MAXIMUM CURRENT DRAW –220VAC. The XRBS, when powered via 220VAC, shall have a maximum current draw during all conditions, including surges, that is less than 30 Amps (threshold). The objective is that while powered via 220VAC the XRBS draws no more than 20 Amps.

4.13.6 MAXIMUM CURRENT DRAW –440VAC. The XRBS, when powered via 440VAC, shall have a maximum current draw during all conditions, including surges, that is less than 30 Amps (threshold). The objective is that while powered via 4400VAC the XRBS draws no more than 20 Amps.

4.13.7 POWER TRANSIENTS. The XRBS shall accommodate existing, noisy ship or pier supplied power, and shall not be susceptible to transients from either commercially generated power or from on-site emergency generated power. It is the vendor’s responsibility to determine, design and implement the means of ensuring the XRBS is not susceptible to damage or loss of data caused by “brown-outs” or spikes in supplied power. The XRBS also shall not introduce transients into the ship or ports power supply generation system.

4.13.8 UNINTERRUPTIBLE POWER BUFFER. The XRBS shall possess a means to protect itself in the event of momentary variation or outage in ship/port supplied power and shall permit return to operational status without loss in stored data or a delay exceeding that of the routine warm-up period.

4.13.9 [bookmark: _Ref306689005]POWER CORD LENGTH. The XRBS shall possess a power cord with a minimum length of 16ft and a maximum length of 20ft. 

4.14 [bookmark: _Ref306689030]CONSUMABLE ITEMS. Any consumable items or accessories such as computer monitors or peripherals that are needed for regular operation and maintenance shall have an appropriate location within the XRBS system. The XRBS system must have adequate storage space to house the amount of required consumable items necessary for one year of use, assuming continuous operation 24 hours a day, 7 days a week.

4.15 COVERS AND PROTECTIVE EQUIPMENT. The XRBS system shall possess a storage cover that shall be used during storage and/or transportation to provide additional protection from environmental conditions and transportation-induced “wear and tear”.

5.0 STANDARDS AND TESTING COMPLIANCE REQUIREMENTS.

5.1 UNDERWRITER LABORATORY LISTING – UL 61010-1. The XRBS shall comply with all cabinet X-Ray requirements described in UL61010-1, 3rd edition, Standard for Electrical Equipment for Laboratory Use.

5.2 21CFR1020.40. The XRBS shall comply with all requirements and regulations described in Section 1020.40, Cabinet X-Ray Systems of the Code of Federal Regulations, Title 21, Volume 8.

5.3 ASTM F792. The XRBS and all provided test data shall comply with all requirements and test procedures described in ASTM F792-08, Standard Practice for Evaluating the Imaging Performance of Security X-Ray Systems.

5.4 TSA ACSTL. The XRBS shall be qualified by the Transportation Security Administration (TSA) and listed in the qualified technology section of the TSA Air Cargo Screening Technology List. The XRBS may be a modified variant of an ACSTL listed system as long as the modifications only occur in form and fit and do not affect the underlying X-Ray imaging capability and function.

5.5 MIL-STD-1472G. The XRBS and all accessories shall comply with MIL-STD-1472G, Department of Defense Design Criteria Standard: Human Engineering. Accessories or components requiring regular removal by human efforts shall comply with the mixed gender maximum lifting weights as defined in section 5.8.6.3 of MIL-STD-1472G.




PS/13/JXQS/118
1 November 2012
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APPENDIX A:
NOTIONAL DIAGRAMS 

The following illustrations are notional images and are included only as a conceptual aid and to identify specific system characteristics called for in individual requirements. They are not to scale. They do not represent any implied requirements. 
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[bookmark: _Ref339534952]Figure 1: Isometric View of Concept XRBS
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Figure 2: Side View of Concept XRBS
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Figure 3: Front View of Concept XRBS
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Figure 4: Breakout View of Concept XRBS Forklift Pocket
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