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[bookmark: _Toc316451724][bookmark: _Toc317059171][bookmark: _Toc317062147][bookmark: _Toc319144498][bookmark: _Toc321302414][bookmark: _Toc358379712][bookmark: _Toc409694884]SCOPE
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]This specification establishes the requirements for the fabrication, installation, testing and  inspection of a re-locatable MSAR Range. The MSAR shall be a re- locatable, 25 meter pre-fabricated 10 lane system built to accommodate center fire rifles up to and including 7.62MM EPR. The MSAR is a fully equipped live-fire shooting system with 10 open firing lanes separated with a transparent ballistic shield between shooting stalls with fold down adjustable height shooting trays for each stall. The range shall have ballistic protection and acoustic absorption; the ballistic protection shall be applied to all of the internal range surfaces creating a Zero Surface Danger Zone. The MSAR shall have a control room attached to the range with digital electronic controls for the Heating Ventilating and Air Conditioning (HVAC) system, lighting system, target control, two way audio communication, and range safety control.  This range system shall be developed and constructed to current Occupational Safety and Health Administration (OSHA) standards, the National Institute for Occupational Safety and Health (NIOSH), and Environmental Protection Agency (EPA) standards for indoor live-fire ranges. 
1.1 [bookmark: _Toc355172993][bookmark: _Toc355505051][bookmark: _Toc358379713][bookmark: _Toc316451725][bookmark: _Toc317059172][bookmark: _Toc317062148][bookmark: _Toc319144499][bookmark: _Toc321302415][bookmark: _Toc409694885]Identification
This range shall have a model designation name of  “Modular Small Arms Range” (MSAR). 
[bookmark: _Toc358379714][bookmark: _Toc409694886]APPLICABLE DOCUMENTS
[bookmark: _Toc316451726][bookmark: _Toc317059173][bookmark: _Toc317062149][bookmark: _Toc319144500][bookmark: _Toc321302416][bookmark: _Ref13297083][bookmark: _Toc358379715]The following documents of the exact issue listed form part of this specification to the extent specified herein. This specification is designated as a first tier document. The documents referenced directly in this specification are designated as second tier documents and are considered part of this specification to the extent specified herein. Documents referenced in successive tiers are not part of this specification and are to be used for guidance only.

1.2 [bookmark: _Toc409694887]Army Regulation
AR 25-2			                  Information Assurance
1.3 [bookmark: _Toc41279982][bookmark: _Toc221933581][bookmark: _Toc223926093][bookmark: _Toc242156031][bookmark: _Toc282173295][bookmark: _Toc409694888][bookmark: _Toc221933582] Department of Defense Standards
MIL-STD-130	N (1)		Identification Marking of U.S. Military Property
MIL-STD-1472G		DoD Design Criteria Standard - Human Engineering
[bookmark: _Toc221933583][bookmark: _Toc223926094][bookmark: _Toc242156032][bookmark: _Toc282173296]
Availability of Department of Defense Standards
Copies are available on the WWW at URL: http://quicksearch.dla.mil/ 
1.4 [bookmark: _Toc41279985][bookmark: _Toc221933587][bookmark: _Toc223926097][bookmark: _Toc242156035][bookmark: _Toc282173299][bookmark: _Toc409694889][bookmark: _Toc221933588]Department of Defense Instructions
DoDD 8500.01E	Information Assurance (IA)
	http://www.dtic.mil/whs/directives/corres/pdf/850001p.pdf
DoDI 8510.01	Risk Management Framework (RMF) for DoD Information Technology (IT)

[bookmark: _Toc221933589][bookmark: _Toc223926098][bookmark: _Toc242156036][bookmark: _Toc282173300][bookmark: _Toc41279987]Availability of Department of Instructions
Copies are available on the WWW at URL: http://www.dtic.mil/whs/directives/

[bookmark: _Toc221933590][bookmark: _Toc223926099][bookmark: _Toc242156037][bookmark: _Toc282173301][bookmark: _Toc409694890]Code of Federal Regulations
The following code of federal regulations form a part of this document to the extent specified herein.
21 CFR 1040           	Performance Standards for Light-Emitting Products
29 CFR 1910	          	Occupational Safety and Health Standards
29 CFR 1910.94	Ventilation
29 CFR 1910.95	Occupational Noise Exposure
29 CFR 1910.1025	Lead Exposure
1.5 [bookmark: _Toc409694891][bookmark: _Toc221933591]Other Government Documents, Drawings, and Publications
ANSI/NEMA  Z535.1		Safety Colors
ANSI/NEMA  Z535.2		Environmental and Facility Safety Signs
ANSI/NEMA  Z535.3		Criteria for Safety Symbols
ANSI/NEMA  Z535.4		Product Safety Signs and Labels
ASCE 7-10		            Seismic Design Requirements for Building Structures 
FEMA P-750                          NEHRP Recommended Seismic Provisions for New Buildings and 				            Other Structures
NFPA 70-11	    	            National Electrical Code
UFC 3-410-01		            Heating, Ventilating and Air Conditioning
UFC 3-450-01		            Noise and Vibration Control
UFC 3-575-01		            Lightning and Static Electricity Protection Systems
UFC 3-600-01(3)                    Fire Protection Engineering for Facilities
DODI8500                              Cybersecurity                   
DODI8510                              Risk Management Framework (RMF) for DoD Information    
                                                  Technology (IT)
MILSTD130N                          IUID Markings
AR25-2                                     Information Assurance
MILSTD1470G                        Human Engineering

Other documents
Firing Ranges Guidelines: National Air Filtration Association (NAFA) Recomended Practice
[bookmark: _Toc406744700][bookmark: _Toc406746766][bookmark: _Toc406746865][bookmark: _Toc406741500][bookmark: _Toc406742343][bookmark: _Toc406744005]
[bookmark: _Toc355172997][bookmark: _Toc355505055][bookmark: _Toc358379716][bookmark: _Toc316451728][bookmark: _Toc317059175][bookmark: _Toc317062151][bookmark: _Toc319144502][bookmark: _Toc321302418](Unless otherwise specified copies of code federal regulations are available from: http://www.access.gpo.gov/nara/cfr/cfr-table-search.html2.7   
[bookmark: _Toc406744701][bookmark: _Toc406746767][bookmark: _Toc406746866]
Order of Precedence:
In the event of a conflict between the text of this specification document and the references cited herein, the text of this specification takes precedence. Nothing in this specification, however, supersedes applicable laws and regulations, unless a specific exemption has been obtained.

[bookmark: _Toc355172998][bookmark: _Toc355505056][bookmark: _Toc358379717][bookmark: _Toc409694892]REQUIREMENTS   
The following requirements define the performance of the Modular Small Arms Range system. 
[bookmark: _Toc409694893]Weapons and Ammunition
The MSAR shall be able to safely control bullets, bullet fragments or ricochets of the following weapons and ammunition:  

a. M14 Rifle/7.62mm/M80 Ball, M80A1 (EPR)
b. M16 series 5.56mm rifle/M855 Ball/M193 Ball/M855A1 (EPR) 
c. M4 Series 5.56mm carbine/M193 Ball/M855 Ball/M855A1 (EPR) 
d. M9, 9mm pistol/M882 Ball
e. M1911 Cal .45 Pistol/M1911 Ball
f. .38 cal pistol/M41 Type Ball 
g. 12 Gauge Shotgun/”00” 3 inch Buckshot shell
h. All .308 and .338 Ball ammunition

At no time shall tracer ammunition or automatic machineguns be used in the range. 
[bookmark: _Toc409694894]MSAR Control Room
The MSAR control room (see Drawing 1) shall be a separate area outside the Zero Surface Danger Zone with Ready Area access (see Drawing 1) .The control room shall have the following capabilities:
a. Range safety control system that shall control items to safely allow and indicate the range to go “range hot” state. Such as; proper HVAC parameters, door access security, red lights,  etc. The system shall also be connected to the panic button in the event of an emergency situation. 
b. Dimmable lighting system control
c. Monitor and control both the HVAC system operating mode as well as the heat/smoke detection system  
d. Target retrieval and position control 
e. Audio System, special considerations shall be factored into the design for the volume required for the range 
i. PA broadcast to the entire range 
ii. Two-way communication between the control room, the shooting lanes/stalls, and the ready area
f. The MSAR computers shall continue to operate for a minimum of fifteen (15) minutes after a main power failure
g. There shall be two insulated adjacent storage rooms on each side (see Drawing 1,2 and 4). These storage rooms shall be ducted for a/c and heat. 
h. The storage rooms shall have a one (1) inch marine grade plywood floor.   
i. The MSAR control system shall be capable of being powered on and fully operational within 15 minutes
j. The MSAR control system shall be capable of being powered down (controlled shutdown) within 15 minutes
k. No classified material shall be used on the range system

[bookmark: _Toc316451740][bookmark: _Toc317059187][bookmark: _Toc317062163][bookmark: _Toc319144514][bookmark: _Toc321302430][bookmark: _Toc355173006][bookmark: _Toc355505064][bookmark: _Ref364575648][bookmark: _Ref431270319][bookmark: _Toc316451741][bookmark: _Toc317059188][bookmark: _Toc317062164][bookmark: _Toc319144515][bookmark: _Toc321302431][bookmark: _Toc409694895]Operational Design 
The MSAR shall contain the following capabilities:
a. A Target Retrieval System per shooting lane (non-turning) with stop points controlled by both the control room and by the individual stall 
b. Two-way communication between the control room and the shooting lanes/stalls, and ready area 
c. One (1) Explosion Proof Vacuum System with accessories, replacement pre-filter and High-Efficiency Particulate Air (HEPA) filter
d. Inside range dimensions shall be a minimum of 7ft high by 40 ft wide
e. Each lane shall be approximately 4ft wide 
k. No vertical obstructions forward of the firing line to the target-line
l. Emergency panic (unlock) buttons at each of the two entry/exit doors. The panic button shall unlock exit doors, turn on lights, and provide a cease fire broadcast message throughout the range. 
m. Storage room(s) adjacent to the control room with lockable door (see Drawling 1)
n. Security cameras to view each exterior door
o. A buzzer (doorbell) outside each exterior door to signal the control room 
[bookmark: _Toc409694896]Environmental Conditions
The contractor shall consider the location of the MSAR in the design so that the system shall withstand (without deterioration) the typical external environmental conditions as well as environmental exposure during storage, shipping, and installation. The contractor shall design internal operation of the MSAR to utilize a environmentally controlled climate to protect the equipment from exposure. The MSAR shall not enable condensation inside the range, walls, bullet traps area and ceiling.

a. External Conditions
Operating Temperature: from 0 oF up to +150 oF
b. Internal Conditions for both control room and the range
MSAR during operation:
[bookmark: _Toc358379720][bookmark: _Toc358623319]	Temperature 60oF to 80 oF 
	Relative humidity control of 40 - 50 %
MSAR during non-operation:
	Temperature 60oF to 140 oF 
	Relative humidity up to 75 % +/- 5%, not to exceed the 80% non-condensing
c. Winds and Seismic 
The MSAR shall have ability to stay upright and intact in the original installed configuration to ASCE 7-10 and FEMA P750 for the area of installation. 

[bookmark: _Toc409694897][bookmark: _Hlt416504422][bookmark: _Toc316451747][bookmark: _Toc317059194][bookmark: _Toc317062170][bookmark: _Toc319144521][bookmark: _Toc321302437][bookmark: _Ref364579841][bookmark: _Ref431270418][bookmark: _Ref438354006][bookmark: _Ref446306896] Transportability and Deployability   
MSAR shall be designed to possess the capability to be disassembled, transported and reassembled as a complete fully operational range system using standard construction methods and commercial transportation. 
[bookmark: _Ref274648691][bookmark: _Ref274649354][bookmark: _Toc275179543][bookmark: _Toc288569226][bookmark: _Toc303857816][bookmark: _Toc409694898]Reliability
Reliability requirements stated herein shall apply to the entire MSAR configuration.
[bookmark: _Ref274648697][bookmark: _Ref274649361][bookmark: _Toc275179544][bookmark: _Toc288569227][bookmark: _Toc303857817][bookmark: _Toc409694899]Mean Time Between Failure (MTBF)
Each MSAR shall have a minimum MTBF requirement of 2000 operational hours before failing.
[bookmark: _Ref274648705][bookmark: _Ref274649366][bookmark: _Toc275179545][bookmark: _Toc288569228][bookmark: _Toc303857818][bookmark: _Toc409694900]Operational Availability
The MSAR shall have a minimum Operational Availability (Ao) of 90% during the training event.
[bookmark: _Ref274648710][bookmark: _Ref274649370][bookmark: _Toc275179546][bookmark: _Toc288569229][bookmark: _Toc303857819][bookmark: _Toc409694901]Mean Time to Repair (MTTR)
[bookmark: _Toc406744713][bookmark: _Toc406746779][bookmark: _Toc406746878][bookmark: _Toc406742355][bookmark: _Toc406744017][bookmark: _Toc394065701][bookmark: _Toc394065702][bookmark: _Toc394065703][bookmark: _Toc394065704][bookmark: _Toc394065705][bookmark: _Toc394065706][bookmark: _Toc394065707]Quantitative maintainability requirements for the entire trainer shall have a MTTR of 60 minutes, a Maximum-repair-time (MMAX) of 90 minutes to the 90th percentile for unscheduled on-site maintenance and a Mean-Preventive-Maintenance-Time (MPT) of 60 minutes per day for scheduled maintenance.  
[bookmark: _Toc409694902]Materials 
[bookmark: _Toc406744715][bookmark: _Toc406746781][bookmark: _Toc406746880]Except in the case of consumable items, materials used in the construction of the MSAR shall preclude deterioration (rust) in performance and appearance over the design service life of the equipment. When it is commercially practicable, materials selected shall allow parts to be repairable by commonly applied commercial processes. For example, where the Heating, Ventilating and Air Conditioning (HVAC) system requires a new filter the selected replacement shall be easily procured. Materials selected shall withstand, without deterioration, the effects of the environment in which the equipment will be operated. Materials selected shall preclude exposure of personnel, facilities, and the environment to toxic, explosive, and fire hazards throughout the life cycle of the equipment.  
[bookmark: _Toc316451748][bookmark: _Toc317059195][bookmark: _Toc317062171][bookmark: _Toc319144522][bookmark: _Toc321302438][bookmark: _Ref364579920][bookmark: _Ref364580139][bookmark: _Ref12336122][bookmark: _Toc358379721][bookmark: _Toc409694903] Non-Flammable Materials
[bookmark: _Toc316451750][bookmark: _Toc317059197][bookmark: _Toc317062173][bookmark: _Toc319144524][bookmark: _Toc321302440][bookmark: _Ref364580171][bookmark: _Ref364580323][bookmark: _Toc358379722]Materials shall be noncombustible or fire retardant in the most hazardous conditions of atmosphere, pressure, and temperature to be expected in their application. The contractor shall only use permanent fire retardants additives to achieve fire retardation.
[bookmark: _Toc409694904] Hazardous Materials
[bookmark: _Hlt12336454]The construction of this MSAR system shall not expose personnel or the environment to excessive levels of toxic, carcinogenic, teratogenic, and otherwise hazardous materials as defined by Occupational Safety and Health Administration (OSHA) and the Environmental Protection Agency (EPA).  If hazardous materials must be used in order to meet the performance requirements of this specification, only Government-authorized materials shall be used, the hazardous items shall be suitably marked, and all due precautions shall be taken to prevent whatever harm the hazardous material may cause.
[bookmark: _Toc316451751][bookmark: _Toc317059198][bookmark: _Toc317062174][bookmark: _Toc319144525][bookmark: _Toc321302441][bookmark: _Ref364579967][bookmark: _Ref364580398][bookmark: _Toc358379723][bookmark: _Toc358623321][bookmark: _Toc409694905] Metals 
[bookmark: _Hlt12336704][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Metals shall be coated or metallurgically processed to resist corrosion. The environmental conditions to which the equipment will be exposed shall not cause corrosion and shall not cause deterioration of metal parts. Internal circuitry and components shall be treated to resist corrosion and deterioration due to condensation. All exposed metal shall be of the quality to resist rust and corrosion. 
[bookmark: _Hlt12336775][bookmark: _Toc316451757][bookmark: _Toc317059204][bookmark: _Toc317062180][bookmark: _Toc319144531][bookmark: _Toc321302447][bookmark: _Ref364580502][bookmark: _Toc358379725][bookmark: _Toc409694906]Painting and Preparation 
If surfaces are to be painted, they shall be prepared and painted in accordance with the paint manufacturer’s recommendations. If exposed surfaces are to be painted they are to painted with a rust and corrosion resistant paint. Class I Ozone-Depleting Substances (ODS) - based solvents shall be avoided in the surface preparation process. 
[bookmark: _Toc409694907]Ozone-Depleting Substances (ODS)
The use of protective’s finishes and coating substances classified as Class I ODS, such as based primers, coatings and solvents, shall be avoided unless there is no suitable non-ODS alternative available. 
[bookmark: _Toc409694908] Wood Products
Any wood products shall be treated for preservation, fire-retardation, and termite protection, and shall conform to commercial Grade A or better.
[bookmark: _Ref364580520][bookmark: _Toc358379726][bookmark: _Toc358623323][bookmark: _Toc316451759][bookmark: _Toc317059206][bookmark: _Toc317062182][bookmark: _Toc319144533][bookmark: _Toc321302449][bookmark: _Toc409694909] Radioactive Material
Radioactive materials shall not be utilized unless specifically authorized in writing by the Government.
[bookmark: _Toc316451764][bookmark: _Toc317059211][bookmark: _Toc317062187][bookmark: _Toc319144538][bookmark: _Toc321302454][bookmark: _Toc358379730][bookmark: _Toc409694910]Non-skid Surfaces
Surfaces where personnel normally step during training use and maintenance shall be inherently non-skid surfaces, or shall be covered with non-skid paint or material.
[bookmark: _Toc358379731][bookmark: _Toc358623328][bookmark: _Toc409694911] Nameplates and product markings
[bookmark: MIL_STD_130_][bookmark: _Toc257730311]Equipment and cables of the MSAR design shall be identified and marked in accordance with the following requirements. Methods of applying, type of lettering, permanency, and legibility of markings shall be IAW MIL-STD-130N.
5. [bookmark: _Toc409694912]  MSAR nameplate
A sample MSAR nameplate with the required information is shown below in Figure 1. The MSAR nameplate shall include two, two-dimensional (2-D) Data Matrix bar codes. The first bar code shall contain the training device Item Unique Item Identification (IUID) number, contractor's CAGE code, part number, and serial number of the training device. The second 2-D Data Matrix bar code shall contain the contractor-provided Initial Support Kit IUID number.  : A sample IUID number format is: IUID = IAC + EI + PN + SN = LD61339XXXXX0001, where
a. LD is the Issuing Agency Code (IAC) for DoD
b. 900KK is the Department of Defense Activity Address Code (DoDAAC) No./Enterprise Identifier (EI)
c. XXXXX is Original Part Number  or Training Device Number
d. 0001 is the Serial Number
[bookmark: _Ref111538153][bookmark: _Toc67214846][bookmark: _Ref96847846][bookmark: _Hlt487000379][bookmark: _Ref111540645][bookmark: _Ref111540966][bookmark: _Toc118866841][bookmark: _Toc257730572][image: ]
		FIGURE 1. Sample CMS Nameplate
[bookmark: _Toc316451795][bookmark: _Toc317059242][bookmark: _Toc317062218][bookmark: _Toc319144569][bookmark: _Toc358379732][bookmark: _Toc409694913]Safety Markings
Danger, caution, and warning signs, labels, and markings shall be used to warn of specific hazards such as voltage, current, thermal, or physical.  Method, permanency, and legibility of equipment safety markings shall be as specified in ANSI Z535. Guards, barriers, and access doors, covers, or plates shall be marked to indicate the hazard which may be present upon removal of such devices. When possible, marking shall be weather resistance and located such that it is not removed when the barrier or access door is removed. Additionally, hazards internal to this range system shall be marked adjacent to hazards if they are significantly different from those surrounding items.
[bookmark: _Hlt431200734][bookmark: ANSIZ531]a. Physical hazards shall be marked in accordance with ANSI Z535.1, ANSI Z535.2
[bookmark: ANSIZ351][bookmark: _Hlt431200230][bookmark: ANSIZ354]b. Voltage hazards shall be marked in accordance with ANSI Z535.2, ANSI Z535.3, and ANSI Z535.4
c. Laser labels shall be in accordance with 21- CFR 1040
[bookmark: _Toc316451797][bookmark: _Toc317059244][bookmark: _Toc317062220][bookmark: _Toc319144571][bookmark: _Toc358379737][bookmark: _Toc358623332][bookmark: _Toc409694914]Cleaning
After installation, parts and assembled equipment shall be clean of smudges, debris, excess solder/ weld metal, metal chips, wood scraps, mold release agents, or any other foreign material not required for the intended operation, function, or appearance of the range system.
[bookmark: _Toc316451798][bookmark: _Toc317059245][bookmark: _Toc317062221][bookmark: _Toc319144572][bookmark: _Toc358379738][bookmark: _Toc409694915]Threaded Fasteners
[bookmark: _Toc316451799][bookmark: _Toc317059246][bookmark: _Toc317062222][bookmark: _Toc319144573][bookmark: _Toc358379739]Screws, nuts, and bolts shall show no evidence of cross threading, mutilation, sharp edges, or burrs, and shall be firmly secured. All fasteners in the live fire area shall be hidden and covered by ballistic protection.  
[bookmark: _Toc409694916]Range Ballistic Durability and Containment
The contractor shall ensure the MSAR is designed and capable to retain structural 
integrity and 100% ballistic (projectile) containment. The MSAR shall maintain ballistic integrity to floors, walls, ceiling, and across all joints. Containment integrity shall be coordinated with the design and installation of the ventilation system, ballistic criteria, and general construction. This range set must have a Zero Surface Danger Zone. See Appendix B for safety testing considerations. The durability and containment shall meet or exceed the following before any replacement of the ballistic panels is needed:

a. M14 7.62mm rifle/M80 Ball and M80A1 (EPR) —2500 rounds per square foot at 25 meters 
b. M16A2 5.56mm rifle/M855 Ball/M193 Ball/M855A1 (EPR) - 2500 round per square foot at 25 meters
c. 12 gauge shotgun up to 3 inch shell “00” buckshot - 100 rounds per square foot from 25 meters
d. M9, 9mm pistol/M882 Ball - 500 rounds per square foot at 25 meters
e. M1911 cal .45 automatic M1911 Ball - 500 rounds per square foot at 25 meters
f. 38 cal pistol/M41 Type Ball - 500 rounds per square foot at 25 meters

[bookmark: _Toc409694917]Range Ricochet Containment
In addition to ballistic containment, the contractor shall ensure the MSAR is designed to minimize  the possibility of ricochet of ballistics (projectiles) in all tactical shooting areas. Ricochet containment shall be done both by the design of the MSAR and by the use of materials (such as ballistic rubber). Considerations for range sustainment and maintenance shall also be made.
[bookmark: _Toc409694918]Walls, Floors, Ceiling and Roof
The contractor shall ensure all of the MSAR walls, ceiling, floor, and bullet trap within the live fire range area are manufactured or lined with a bullet resistant material that meets or exceeds the Underwriters Laboratory (UL) 752 Level 5 and the National Institute of Justice (NIJ) Level III standards for bullet resistance and containment. If the UL & NIJ standards of bullet resistance and containment do not meet or exceed a standard of bullet resistance and containment for the new 7.62mm EPR Round (M80A1) requirement then that standard shall be increased to a level that shall. The ballistic protected areas shall be fabricated with material containing an Abrasion Resistant (AR) Brinell hardness to withstand and contain all calibers listed in this document. The external walls of the range shall covered with a smooth siding material. All boundaries (doors, walls, roof/ceiling, floors) between the climate controlled range and external conditions shall be insulated to prevent condensation buildup from temperature and humidity differences.     
[bookmark: _Toc409694919]Noise Mitigation
The acoustical impact of the control room, inside the range and outside the range shall be considered in the analysis of the system. Design considerations shall be made to exceed the regulations and standards in order for better communication between the shooters and range personnel for improved safety. These acoustical evaluation and design shall ensure the construction material and placement is considered when designing the MSAR system IAW UFC 3-450-01. 


a. The MSAR shall be constructed to at least meet the OSHA and NIOSH standards for exposure to noise in the workplace IAW 29 Code Federal Regulation 1910.95
b. This Time Weighted Average (TWA) of the MSAR shall consider to be 8-hours 
c. Conventional sound deadening material can be installed behind the firing line, the ready area, the control room, and no more than 10 ft forward of the firing line. These sound deadening panels shall not take the place of ballistic and ricochet containment are in addition to.   
[bookmark: _Toc409694920]Overhead Baffles
The contractors design shall ensure all overhead items (lights, cables, etc.) be protected by overhead baffles consisting of ballistic protection baffles angled at a maximum of a 30 degree angle from horizontal (i.e. flatter angle is acceptable). The contractor shall provide ricochet protection on all baffles in the tactical shooting areas.
[bookmark: _Toc409694921]Doors and Entryways 
There shall be one external door at the rear of the control room and two external doors for the range (Appendix A, drawing 1 & 4). There shall also be external doors to access the rear of the bullet trap. Each external door shall have a heavy duty cipher lock, a heavy duty tumbler key lock, and shall have steps with heavy duty railings leading to the doors. The range shall have internal doors for access to the storage areas, the vestibule, and the control room (Appendix A drawing 2 & 3). The doors within the life fire range area and the bullet trap access shall be constructed with ballistic protection, have electromagnetic door locks (controlled by control room), and have industrial rated lever openers. All doors shall have an “open door” alarm to notify the control room. There shall be no openings in the building structure between the firing line and the bullet trap area. The external entry doors to the MSAR (two range doors and the control room) shall have a buzzer that will signal the control room and a CCTV (security type) non-recording external camera to be viewed in the control room.   
[bookmark: _Toc409694922]Shooting Lanes and Stalls
Each shooting lane shall be separated with a framed 7’ high and 4’ wide transparent ballistic protection (7.62mm EPR) wall divider between shooting stalls at the firing line. The stall shall have a foldable and height adjustable shooting tray that will allow any shooter to move down range if required (Appendix A Drawings 2 and 4). All shooting stalls shall have 360 degree non-reflective surfaces (floor, ceiling and both sides) to mitigate light reflection that distracts the shooters.   

[bookmark: _Toc409694923]Bullet Trap  
The MSAR shall have bullet trapping for bullet containment with an associated system for lead collection. The trap system shall span the entire width of the range. The trap shall be designed for direct lane and cross lane shooting so that no ricochet hazard occurs. The trap shall be designed to direct rounds into a deceleration chamber where they will lose energy and be carried automatically  to a bulk container for easy periodic recycling in order to provide long-term maintenance-free operation consistent with the anticipated usage. The main impact plates shall have a slope no greater than 15 degrees from horizontal. The plate thickness shall be designed to withstand impacts from the highest energy authorized projectile (7.62mm EPR rounds). The system shall consist of a Dust Collection Unit (DCU) that shall filters and collect lead and other particles from the air as rounds impact the trap. The DCU shall direct the particles through HEPA filters which can be easily removed and replaced with commercially available HEPA filters. The bullet trap shall be easily accessible for maintenance and repair. The walls, floors, and ceiling extending to the bullet trap shall be constructed with ballistic protection and acoustic mitigation. The sidewalls around the bullet trap shall also be constructed of bullet resistance material. All metal to metal joints in fabrication and installation shall have a seal inserted between the metal joints to insure an airtight evacuation of air with no leaks, thus capturing all hazardous waste products (particles, fumes, dust, lead). The rear access area of the bullet trap shall be climatically controlled to prevent condensation from a temperature and humidity differential. 

[bookmark: _Toc409694924]Target Retrieval System
The contractor shall provide a ceiling mounted overhead monorail target retrieval system for each lane that allows an alternate C type target to be attached to a adjustable height target carrier  and be able to be positioned at 0, 3, 7, 10, 12, 15, 17, 20, 25 meters from the firing line by the shooter and the control room operator. The target retrieval system shall be horizontally leveled and not interfere with the firing lane line of sight.  
[bookmark: _Toc409694925]Fire Suppression System
The fire protection system requirements are covered under Unified Facility Criteria (UFC) 3-600-01, Fire Protection Engineering for Facilities where applicable to shooting ranges as guidance. The range shall be equipped with both audible and visual fire alarms and fire extinguishers. The suppression system shall be connected to the range control system to enable evacuation in the event of an emergency. 
[bookmark: _Toc409694926]HVAC Ventilation System
The MSAR HVAC system design shall include all areas; the control room, vestibule, storage area, bullet trap/access and the firing range itself. The system shall be of sufficient strength and specifically designed to circulate and filter enough air to meet UFC 3-410-01, 29 Code Federal Regulation 1910.94, and the NAFA recommended practice for firing ranges. The HVAC system shall control exposure to lead in accordance with 29 CFR 1910.1025. The design and construction must incorporate proven, environmentally safe provisions to ensure adequate airtight ventilation of potentially harmful fumes, gases and particulate matter. The main unit shall be installed on a ground level concrete pad adjacent to the MSAR for ease of access and reducing the safety issues of climbing on roofs to service. Additionally, the design and placement of the HVAC equipment shall enable the operators the ability to clean (provide easy access to the filter bank for filter removal and replacement) and properly contain and dispose of potentially toxic contaminants. The HVAC system shall have a digital control located in the control room.

a. High-efficiency particulate arrestor [99.97% High Efficiency Particulate Air (HEPA)] filter for final filtration
b. Isolate the supply intake from the exhaust outlet
c. Average air flow of 75 feet per minute (fpm) with no less than 50 fpm at each firing line
d. The inside air shall be continually refreshed with outside air in  a thermostatically controlled environment for control of temperature and humidity 	Comment by michael.a.craven: Do we need this? If you read the NAFA guide they list both kinds as viable options. I think as long as we have the filtering properly defined we don’t have to do a 100% supply.	Comment by frank.bush: ????
e. 100% exhaust purge with a multi stage filter bank on the exhaust

[bookmark: _Toc409694927]Electrical 
The design of the MSAR shall support the standardized electrical power requirements of the United States of America. The contractor shall provide the necessary electrical components to connect with the site’s power source. The electrical system shall contain a  main breaker to support the incoming volts/amps power supply. The electrical system design shall be of sufficient amperage and voltage to support all electrical components described in this specification. In addition the system shall contain duplex electrical GFI outlets with 110 volts and sufficient amperage for each outlet in the control room and any behind the firing line. There shall be two outlets installed on opposite sides of the range approximately 10 feet in front of the bullet traps. These shall facilitate easy electrical usage for the vacuum and any other devices forward of the firing line. These outlets shall also have ballistic and ricochet protection/containment. 

a. All MSAR installed electrical infrastructure shall be in compliance with the latest version of ANSI/NFPA 70
b. All MSAR instrumentation shall be grounded IAW the requirements defined in ANSI/NFPA 70-11
c. All MSAR instrumentation shall be protected from lightning/surge protection IAW the requirements defined in NFPA 780
d. All MSAR conduit, raceway, boxes, cabinets, cabling and components shall be in accordance with ANSI/NFPA 70-11
e. The MSAR have an emergency lighting system to insure an orderly exit for a power failure situation. 

[bookmark: _Toc409694928]Range Electrical Power
The site shall provide electrical power within the facility through a single point of connection for the entire MSAR. The contractor shall provide  all the power cables, power charges, power adapters needed to connect the system to the site’s power source. The service entrance connections (terminations) are to be provided by the gaining organization. The load side connections shall be provided by the contractor and connected by the contractor. In order to support the requirements of the range installation, the contractor shall coordinate with the site personnel and the local Director of Public Works operations engineering personnel as to the best method to coordinate the installation of the MSAR as it pertains to the electrical system. The contractor shall provide the interface documentation required for the site to connect the power as part of the installation. The Contractor shall design the modular range to include proper grounding for the facility, static electricity protection, and a lightning protection systems IAW UFC 3-575-01.
[bookmark: _Toc409694929]Lights
The MSAR design shall have adequate lighting to illuminate all areas (control room, shooting lanes, bullet traps area, etc.) of the system without interfering with the shooters line of sight. The lighting in the live fire area shall be protected from bullets and or fragments/ricochets. The lighting should be capable of being adjustable in order to conduct low-light (approximately 5-20 lux) training without flickering. The lighting shall be bright enough (approximately 500 lux) to facilitate safety procedures and a thorough cleanup process. Adjustable red lighting shall be provided at each firing stall for low light firing. The MSAR shall have emergency lighting with independent power supply in the event power failure. The contractor shall install a red (range hot)  light above each of the external/exit doors (2 per door). The light is on when the range is “hot” and the light is off when weapons are safe. All lighting shall be controlled by the lighting control system in the control room. The lighting shall also be connected to the safety system in the event of an emergency (or a panic button is pulled).
[bookmark: _Toc409694930]Wiring  
The system wiring shall accommodate the facility’s power supply. All electrical wiring and cabling shall be enclosed in a metal conduit from the central electrical box and or control box to each electrical outlet and/ or light. 
[bookmark: _Toc409694931]Electrical Safety
Electrical circuitry and installation shall comply with the requirements of the National Electric Code (ANSI/NFPA 70‑11). Danger, caution, and warning signs shall be designed and used IAW MIL-STD-130N and ANSI/NEMA Z535.3-98 and ANSI/NEMA Z535.4-98 to warn user personnel of specific hazards such as voltage, current, and thermal. Batteries shall be sufficiently separated from electronic components to prevent damage from corrosion. The MSAR shall provide over-current protection to prevent damage to internal and external components in the event of a short circuit. See Appendix B, Section1 for other system safety considerations.
[bookmark: _Toc409694932]Electrical Switches
All electrical switches shall be classified as heavy-duty momentary contact switches. Indicator lights and jacks shall be of industry standard quality and style compatible with the switches. 
  
[bookmark: _Toc406066494][bookmark: _Toc409694933]Information Assurance
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]The system design shall protect against unauthorized access to or modification of information, whether in storage, processing or transit, and against denial of service to authorized users or the provision of service to unauthorized users, including those measures necessary to detect, document and counter such threats. Commercial items shall be limited only to those that have been evaluated and validated in accordance with the criteria, schemes, or programs specified by the National Security Telecommunications and Information Systems Security Policy (NSTISSP) The system shall be designed to be Information Assurance compliant, in accordance with  DoDD8500, DODI 8510, AR 25-2, and the PEO STRI Basic Accreditation Manual (BAM). The contractor shall support and provide documentation for a certification/accreditation test of the system, in which an independent evaluator shall test to ensure that all the IA security controls are properly implemented and in accordance with the DISA Security Technical Implementation Guidance (STIG). This includes but is not limited to:
a. Usage of approved products IAW with DoDI 8510.01 for all IA and IA enabled computing devices and configured IAW all applicable DISA STIGs.
b. Approved Anti-virus on IA and IA enabled computing devices, configured IAW DISA STIGs
c. Approved software used for Databases, configured IAW DISA STIGs
d. Information Assurance Vulnerability Management (IAVM) Plan for testing and delivery of DISA Information Assurance Vulnerability Alerts (Patches) and STIG changes.
e. Implementation of their Configuration Management Plan (CPM)
[bookmark: _Ref274649145][bookmark: _Ref274649687][bookmark: _Toc275179607][bookmark: _Toc288569267][bookmark: _Toc303857858][bookmark: _Toc409694934]Human Engineering
The detail design and functionality of the MSAR system shall be IAW the following sections of MIL-STD-1470G: 5.1 (Control); 5.1.2 (Control/Display Integration); 5.2 (Visual displays); 5.3.1 (Audio displays); 5.4 (Labeling); 5.5 (Environment); 5.7 (Warning, Hazards and Safety); 5.8.3 (Design Limits); 5.8.4 (Anthropometric); 5.9 (Maintenance Accessibility); 5.10 (Workspace design); 5.11 (Physical Environment Design). 

[bookmark: _Ref61050912][bookmark: _Toc69532435][bookmark: _Toc275179564][bookmark: _Toc288569240][bookmark: _Toc303857831][bookmark: _Toc409694935] Electromagnetic Environmental Effects (E3)
The contractor shall determine the criteria and verification method to ensure that the system electronic or electrical hardware configuration is not a source of electromagnetic interference (EMI) or a victim of E3 in the intended operational environment in which it is installed or at its operational locations.  The contractor shall establish and maintain a process to verify and assure that the system operations functionality is not affected by E3. The equipment shall be electromagnetically compatible with itself such that system operational performance requirements can be met. All hardware intended for field use shall be Electromagnetic Compatible (EMC) with all other adjacent operating systems intended for field use. The equipment shall be electromagnetically compatible with the defined external EME such that system operational performance requirements can be met. Inter-system EMC covers compatibility with, but is not limited to, the installation site EME, adjacent facilities and friendly emitters (all  equipment, CB, UHF, VHF, cellular, etc.). 
	Interior & Exterior
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Electrostatic Discharge EME
[bookmark: _Toc409694936]Electrostatic Discharge Control 
The MSAR electronic equipment and controls that are operator accessible shall be designed to minimize degradation of performance when subjected to ESD. The contractor shall ensure that Electrostatic Discharge (ESD) sensitive electrical and electronic parts, assemblies, and equipment are protected from damage due to ESD.  Applicable functions where ESD control elements are to be applied are design, production, inspection and test, storage and shipment, installation, maintenance, and repair.  The ESD control elements to be considered are classification, design protection, protected areas, handling procedures, protective coverings, training, marking of hardware, documentation, packaging, audits and reviews, and failure analyses.

[bookmark: _Toc409694937]Mounting and Anchoring System	Comment by frank.bush: Should we add “the contractor shall take all means possible to mitigate any potential settling effects of the soil”? 
The contractor shall install a mounting support system for the re-locatable MSAR and the accompanying ground installed HVAC systems. The mounting system shall be designed to structurally support the MSAR and be level with an apron of at least two (2) feet around the entire MSAR structure. The anchoring system shall anchor the MSAR to the mounting system   in a way that allows for disconnecting of the MSAR from the concrete foundation. The support shall satisfy the American Society of Civil Engineer Standards ASCE Section 7 on Wind Load Design.        
[bookmark: _Toc360616044][bookmark: _Toc263173826][bookmark: _Toc279137421][bookmark: _Toc321989556][bookmark: _Toc335397315][bookmark: _Toc409694938]Logistics
A unified and iterative integrated logistics process shall be used to develop the best support requirements for MSAR system design.  The logistics support approach shall be designed to maximize the cost effective life cycle operations and maintenance support. Tradeoffs may be required in order to provide a MSAR that minimizes life cycle, operation, support, and sustainment cost.
[bookmark: _Toc321989557][bookmark: _Toc335397316][bookmark: _Toc409694939]Maintenance
The system shall be designed to employ a maintenance program that minimizes MSAR ownership costs and allows for ease of maintenance and servicing with minimum personnel, materiel, parts, special tools, and equipment while remaining environmentally sound. The MSAR system shall be supportable with a two tier maintenance system; Field Maintenance and Sustainment Maintenance.
[bookmark: _Toc409694940]Operator/Crew Level Maintenance
Operator/Crew level maintenance is the most critical element to field maintenance. Its intent is to perform Preventative Maintenance Checks and Services (PMCS) from the applicable Technical Manuals (TM). This insures that equipment is fully mission capable and in most cases is the first source of identifying equipment problems. It is also preventative and corrective in nature as the level of maintenance normally entails inventory, cleaning, inspecting, preserving, lubricating, adjusting and testing as well as replacing parts and components with common shop tools. This may include limited diagnosis, fault isolation and repair/replacement authorized by applicable manuals. No special purpose tools or test equipment shall be required at the operator/crew maintenance level. Operator/Crew level maintenance shall consist of the following:

a.    Preventive maintenance includes visual inspection, testing, cleaning, tightening, and other minor adjustments, making external adjustments on equipment and performing operational checks using authorized tools, manuals and test equipment. 
b.    Corrective maintenance includes the performance of minor cable and cable connector repair, isolating the cause of equipment malfunction to the defective Line Replaceable Unit (LRU) by the use of Built-in test (BIT), removing and replacing LRUs, and returning equipment to full operational capability with minimum downtime.
[bookmark: _Toc263173828][bookmark: _Toc279137423][bookmark: _Toc321989558][bookmark: _Toc335397317][bookmark: _Toc409694941]Maintenance concept
[bookmark: _Toc319144585][bookmark: _Toc360616047][bookmark: _Hlt13297373][bookmark: _Toc316451812][bookmark: _Toc317059259][bookmark: _Toc317062235][bookmark: _Ref13296371][bookmark: _Toc263173831][bookmark: _Toc279137426][bookmark: _Toc321989561][bookmark: _Toc335397320]The LCCS maintenance concept consists of two levels; Field and Sustainment. Field maintenance, also known as Unit and Direct Support (DS), consists of onsite preventative maintenance, daily readiness check and services, adjustments to controls and other maintenance that can be accomplished by the operator or trained technician without the aid of special tools, support equipment, additional training knowledge or skills. It includes system activation, adjusting and aligning to specific parameters, troubleshooting, removal and replacement of failed components. Sustainment maintenance, also known as General Support (GS) and depot levels, consists of off-site maintenance capabilities conducted at the LCCS contractor or a designated contractor facility. It includes the use of designated repair points operated by the LCCS contractor, original manufactures and vendors, in order to overhaul, rebuild, replace or calibrate failed equipment. 
[bookmark: _Toc409694942] Tools 
[bookmark: _Hlt13296447]The contractor shall supply all tools required to perform maintenance on the hazardous material collected and the bullet traps  There shall be no need to use special tools for equipment maintenance unless common tools are inadequate.  If special tools are required the contractor shall identify/propose the special tools during the first design review for Government approval.
[bookmark: _Toc316451813][bookmark: _Toc317059260][bookmark: _Toc317062236][bookmark: _Toc263173832][bookmark: _Toc279137427][bookmark: _Toc321989562][bookmark: _Toc335397321][bookmark: _Toc409694943]Built-In-Test (BIT)
The training equipment design shall include built-in, non continuous, fault detection and isolation test to detect performance degradation and failures for all equipment (Commercial Items, Government Furnish Property (GFP), Contractor Acquired Operating Equipment (CAOE), Trainer Peculiar Equipment (TPE), etc.)  The Built-In-Test (BIT) shall be manually invoked and shall furnish the means of determining the functional status of the MSAR and subsystems down to the individual Line Replaceable Unit (LRU).
[bookmark: _Toc409694944]USAR Additional requirements
The following requirements are applicable for the Army Reserve ranges. The requirements for this section are in addition to the all other requirements of this specification. 
[bookmark: _Toc409694945] Live-Fire Virtual Target System
The contractor shall provide a continuous 40’ wide by minimum 6’ high video projection wall for use with the live-fire, virtual, immersive, interactive video and Computer Generated Images graphical target presentations and scenarios. The live-fire system must allow for seamless video projection across the entire 40’.  This system shall support and react to live bullet strikes, such that a projectile shall cause the representative image to react onscreen in a similar manner as its authentic counterpart could be expected to react when subjected to live-fire strikes. The entire video system including screens, projectors, cameras, etc, shall be easily and completely retractable, stow-able and/or removable from the live-fire area when virtual training is not taking place. Transition period for removal shall be less then fifteen (15) minutes.  
a. As part of a disaster recovery scenario, the range simulation control system software shall be capable of saving any scenarios currently in use.
b. The MSAR system shall be capable of record, playback, and AAR functions of the projected scenario on demand for any and all of the shooting lanes and the simulation scenarios for 24 hours per day
c. The MSAR system shall provide a minimum storage capability of recording 1000 individual weapons qualification firing results as well as 25 unit created simulation scenarios’ results and 25 software included scenarios’ results.
a.  This MSAR system shall have the capability to print all weapons qualification results for individuals as well as the entire units. 
b.  This Virtual Live-Fire Simulation System shall have at least 80 Military Type and 25 police type scenario’s pre-loaded and ready for use upon delivery. 
d. The MSAR Virtual Live-Fire Simulation System video and audio storage capability shall have the ability to automatically and manually purge data; automatic data purging shall be based on age and/or capacity (i.e. 14 days and/or 80% capacity)
e. The software for the system shall be compatible with the current version of the Virtual Battlespace (VBS) system.
f. The video projection wall shall not disrupt ventilation air flow on the range in a manner that limits the removal of lead dust or propellant gases.  Deployment of the projection wall shall not result in the formation of dust clouds between it and the firing line nor shall it result in the creation of turbulent flow or reduced air flow at the firing line.
5. [bookmark: _Toc409694946]Additional Weapons and Ammunition
            The range shall be capable of using a 50 caliber (single shot--no M2 MG), M33 Ball and  
            M1022 Ball. The contractor shall ensure the MSAR is designed and capable to retain  
            structural integrity and 100% ballistic (projectile) containment.  The MSAR’s highest 
            ballistic capability shall be 50 caliber single shot/semi-automatic weapon system   
            M33/M1022 Ball -100 rounds per square foot from 25 meters. 
[bookmark: _Toc316451841][bookmark: _Toc317059288][bookmark: _Toc317062264][bookmark: _Toc319144615][bookmark: _Toc358379740][bookmark: _Toc358623335][bookmark: _Toc409694947]VERIFICATION
[bookmark: _Toc316451842][bookmark: _Toc317059289][bookmark: _Toc317062265][bookmark: _Toc319144616][bookmark: _Toc355173100][bookmark: _Toc355505158][bookmark: _Toc358379741][bookmark: _Toc316451846][bookmark: _Toc317059293][bookmark: _Toc317062269][bookmark: _Toc319144620][bookmark: _Toc409694948]Methods of verification
The following methods will be utilized to accomplish the verification of requirements:
a. Analysis: Analysis shall be performed through the review of applicable and adequate documentation to verify that the specified requirements have been met.  Verification shall be by mathematical analysis, statistical analysis, sampling the correlation of measured data, and observing test results with calculated expected values, conformance of end items with Contractor-generated specifications and documentation from lower tier supplies, as well as Government-approved configuration item specifications and documentation. A successful review of architectural drawings, electrical circuit diagrams and  any other pertinent documents of the range system.
b. Examination: . Examination is an element of inspection consisting of investigation, without the use of special laboratory appliances or procedures, of supplies and services to determine conformance to those specified requirements that can be determined by such investigations.  Examination is generally nondestructive and includes, but is not limited to, the use of sight, hearing, smell, touch, and taste; simple physical manipulation; mechanical and electrical gauging and measurement; and other forms of investigation.
c. Demonstration: Demonstrations shall be performed through actual exercise of the item to verify that the specified requirements have been met. During the  NET event the contractor shall assist the Government on the Range operation process and procedures of all equipment and training of the selected operators from the customer. 
d. Test:  Testing is an element of inspection and generally denotes the determination, by technical means, of the properties or elements of supplies, or components thereof, including functional operation, and involves the application of established scientific principles and procedures.  Test shall consist of measurement, calculation, and other accepted scientific means to establish that the performance requirements of this Specification are met.
e. Certification:  Certification is an element of inspection to verify that the requirement has been met. Certifications must include documented test results, performance data, analytical data, or vender documentation. The certifications must be made available to Government representatives immediately during the inspections and tests events.
[bookmark: _Toc409694949]Verification Class
a. Qualification Test: The ATEC/AEC test event to ensure the component meets the specification ballistic requirements. 
b. Test During Installation: The Contractor’s On site test during the installation process.
c. Contractor Testing is the Original Equipment Manufacturer (OEM) test to verify that the system meets the specification. This event is conducted prior the Government Acceptance Test (GAT). 
d. Government Acceptance Test: The event where the Government representatives perform an operational test to validate the expected system’s requirements against the specification. 
e. Documentation: The Contractor shall provide detail system’s information, such as, analysis, system’s descriptions, certifications, specifications, etc., in compliance to a CDRL delivery and/or as part of the system’s validation.
[bookmark: _Toc358379742][bookmark: _Toc358623337][bookmark: _Toc359732381][bookmark: _Toc409694950]Inspections and tests
The entire MSAR set may be examined and or inspected during or after fabrication and/or during or after the installation is being conducted.
[bookmark: _Toc409694951]Visual Inspections
The visual inspection shall consist of verification of the availability of range system documentation relative to testing requirements, a walk through inspection to determine compliance with safety requirements, and familiarization with emergency power-off procedures. 
[bookmark: _Toc359732382][bookmark: _Toc358379743][bookmark: _Toc358623338][bookmark: _Toc409694952]Functional tests
[bookmark: _Toc318861398][bookmark: _Toc320686973][bookmark: _Toc359732383][bookmark: _Toc385239313][bookmark: _Toc409694953]System tests
[bookmark: _Toc385239314]Systems tests shall consist of the power-up sequencing (cold start) of the entire range system as well as the Virtual Live-Fire Training System, on-line readiness, verification of commercial computer vendor documentation including the MSAR systems operator’s manual.
[bookmark: _Toc409694954]Computer system software tests  
The Virtual Live-Fire Training System software tests shall demonstrate and substantiate the ability to meet the total software program requirements.
[bookmark: _Hlt448805643][bookmark: _Toc318861399][bookmark: _Toc320686974][bookmark: _Toc359732384][bookmark: _Ref448805323][bookmark: _Ref476994423][bookmark: _Toc385239315][bookmark: _Toc409694955]Virtual Live-Fire Training System Software Initialization Test
Virtual Live-Fire Training System Testing shall include all databases with all trainer power removed and all main memory and on-line storage media formatted, but otherwise blank. 
[bookmark: _Hlt481392200]Virtual Live-Fire Training System shall be energized and the systems’ software initialized in accordance with the detailed step-by-step procedures in the GAT test procedures defined in the contract. The initialization process shall include a complete system generation using only deliverable hardware, software, and documentation. All executable code shall be created from the source programs and command or job control language and database source data if so stated in the manuals. The initialization process shall be considered as software. The initialization process shall not suppress the generation of any error messages or warnings that occur from the library, assembly, compile, or link processes. There shall be no errors or abnormal conditions of any kind, including warnings, in either the source or resultant executable or database code prior to the start of testing (e.g., no error indications of any degree from the library, assembly, compile, or link processes).  Should compiler or linker warnings be generated, they shall be documented and justified in the initialization procedure. All performance tests during Government verifications shall utilize the executable and database code resulting from the cold start.
Virtual Live-Fire Training System Software Malfunction Tests
Malfunction tests shall consist of operator initiated Virtual Live-Fire Training System scenario generated malfunctions. The Virtual Live-Fire Training System indications and resultant system responses shall replicate the design basis platform response to the same malfunctions.
Virtual Live-Fire Training System Scenarios Creation Test
The Virtual Firearms Training System training scenarios shall be created and used from the library to conduct and demonstrate that the training system performance satisfies the specified training requirements under mission oriented conditions. The newly created user training scenarios shall be defined by the Government, provided to the contractor, and identified prior to the start of testing for incorporation into the testing.
Virtual Live-Fire On-the-fly Scenario Creation Test
There shall be a government user present at the GAT to demonstrate the on-the-fly ability of the simulation software to create a mission based scenario from scratch and then test it with an actual government shooter. 
[bookmark: _Toc409694956]Fabrication/Construction/Functionality Testing 
The performance and construction requirements of this range set shall be documented by the contractor, submitted for approval and tested by ATEC prior to being constructed and installed. If requirements are not met, the contractor shall make all appropriate adjustments before shipment for installation will be approved by PEO-STRI. Fabrication/Construction/Functionality tests shall include but not limited to the verification and validation of each container design and the functionality of each door, bullet trapping material, AR platting, ballistic shields/panels, lighting, electrical outlets, target mechanisms, any and all range mechanisms, the HVAC system, fire suppression system, emergency lighting, hazard signs and exits. The contractor and or fabricator as well as the PEO-STRI representatives  shall participate in and or monitor all operational testing. The NET for the future operators shall be part of the overall operational testing and inspection—onsite at each location. 
[bookmark: _Toc358623339][bookmark: _Toc358379744][bookmark: _Toc409694957]Operational Design 
This requirement shall be inspected and tested during the Qualification testing and GAT events.

[bookmark: _Toc409694958]Environmental Conditions
The environmental requirements shall be verified by using the vendor(s) specifications and certifications.
[bookmark: _Toc409694959]Transportability and Deployability
The contractor shall verify through analysis, certification, or test the capability to be transported using standard construction methods and commercial transportation.  
[bookmark: _Toc409694960]Reliability
The reliability requirements shall be verified by the contractors analysis, specifications, and certifications.
[bookmark: _Ref274649986][bookmark: _Toc275179650]Mean Time Between Failure (MTBF)
The contractor shall provide a reliability prediction for the MSAR. The requirement shall be verified  based analysis and documentation on the reliability of the MSAR to meet or exceed requirements .
[bookmark: _Ref274650076][bookmark: _Toc275179651]Operational Availability
The contractor shall provide an initial analysis during the contractor’s test on pre-production equipment to demonstrate that the MSAR meets or exceeds Ao requirements. The contractor shall follow on with a data collection during GAT and actual operational use of the system to validate the initial analysis, this data shall be presented to the Government after the IOC.   
Mean Time To Repair (MTTR)
A MTTR of 60 minutes or less for each LRU within the MSAR system shall be verified by demonstration.
[bookmark: _Toc289158915][bookmark: _Toc289159035][bookmark: _Toc289159154][bookmark: _Toc289159272][bookmark: _Toc289159386][bookmark: _Toc289159500][bookmark: _Toc394065759][bookmark: _Toc394065760][bookmark: _Toc394065761][bookmark: _Toc394065762][bookmark: _Toc409694961]Materials
The contractor shall certify the use of best commercial practices when selecting materials, parts and non-developmental products is maximized. 
Hazardous Materials
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The contractor shall certify that the system complies with OSHA and EPA regulations and any known risk was eliminated or mitigated.
Metals
The contractor shall certify that the system was treated to resist corrosion.
Painting and Preparation
The contractor shall certify that painting and preparation process was completed IAW the manufacturer’s recommendation and no substance with Class I ODS was used.
ODS
The contractor shall certify that Class I ODS was not used unless other arrangement were made and authorize in writing by the Government.
Wood Products
The contractor shall certify that all wood products were treated for preservation, fire-retardation and termite protection. 
Radioactive Material
The contractor shall certify that radioactive material was not used unless other arrangement were made and authorize in writing by the Government.
Non-skid Surfaces
The contractor shall certify that all floors and stairs were treated to prevent the personnel from slipping.
[bookmark: _Toc409694962]Nameplates and production markings
This requirement shall be verified by inspection during the Qualification test.
MSAR nameplate
This requirement shall be verified by inspection during the Qualification test.
[bookmark: _Toc409694963]Safety Markings
This requirement shall be verified by inspection during the Qualification test and explain on the operators and maintenance manuals.
[bookmark: _Toc394065766][bookmark: _Toc394065767][bookmark: _Toc394065768][bookmark: _Toc394065769][bookmark: _Toc409694964]Cleaning
This requirement shall be demonstrated during the Qualification test.
[bookmark: _Toc409694965]Threaded Fasteners
This requirement shall be demonstrated during the Qualification test.

[bookmark: _Toc409694966]Range Ballistic Durability and Containment
The contractor shall be able to comply with OSHA and EPA requirements and coordinate the  test and support the Government tests in the validation of the requirements in support of the Safety Release/Confirmation of the system.  :
a. Integrity and 100% full ballistic (projectile) containment
b. Ballistic integrity of floors and walls; walls and ceiling, and across all joints
c. Zero Surface Danger Zone 
d. Ballistic and containment requirements
e. Durability and containment of the ballistic panels while using the weapons and ammunitions listed above
f. Other Government Tests in support of the SR/SC requirements

The minimum weapons firing specification test for this MSAR is as follows: 
a. Shot patterns shall be a 12-inch square
b. The distance of the weapon to the trap is 25 meters with an incident angle of fire of 90 degrees
c. The ammunition is fired starting in the top left corner of the 12-inch square, traversing the weapon in a manner that provides an even distribution of rounds incident upon the full surface area of the 12 inch square
d. All plates and joints are to be inspected every 100 rounds. No more than 500 rounds are to be fired at any single bullet trap on test day
e. Significant test efforts shall be given to the affects of the new 5.56mm (M855A1--EPR) and 7.62 MM (M80A1 EPR) rounds for penetrations and or ricochets.

Minimum Failure criteria
a. Any exposed metal in the 12-inch square or other condition that presents a potential personnel safety hazard 
b. Any failure of any joint to maintain a tight, flush fit with the frame or back plates that could conceivably allow a round to exit the bullet trap through the bullet trap area, walls, ceiling or floor of the MSAR. 
c. Any structural condition found relative to any of the integral parts that indicated a possible compromise of the MSAR integrity or safety.
d. Any rounds exiting the MSAR.  

Measurement procedures 
a. Any visual structural condition found that indicated a possible compromise of the system integrity or safety
b. Any penetrations to witness screen plates, which were custom fabricated for each bullet trap allowing for visual light to be observed passing through it to determine whether any splatter or fragmentation had taken place during the course of testing
[bookmark: _Toc409694967]Range Ricochet Containment.
This requirement shall be inspected and tested during the Qualification and GAT.
[bookmark: _Toc409694968]Walls, Floors, and Ceilings 
This requirement shall be inspected and tested during the Qualification test.
[bookmark: _Toc409694969]Noise Mitigation
This requirement shall be verified by test during the Qualification test and be demonstrated and tested during the Qualification and GAT.
[bookmark: _Toc409694970]Overhead Baffles 
This requirement shall be inspected and tested during the Qualification Test.
[bookmark: _Toc409694971]Doors and Entryways
This requirement shall be inspected and tested during the Contractor Test and GAT.
[bookmark: _Toc409694972]Shooting Lanes
This requirement shall be inspected and tested during the Qualification Testing and GAT events.
[bookmark: _Toc409694973]Bullet Traps
This requirement shall be tested during the Qualification Testing and GAT events.
[bookmark: _Toc409694974]Target Retrieval System
This requirement shall be tested during the Qualification Testing and GAT events.
[bookmark: _Toc409694975]  Live-Fire Virtual Target System 
This requirement shall be tested during the Qualification Testing and GAT events.
[bookmark: _Toc409694976]Fire Suppression System 
This requirement shall be analyzed, demonstrated, examined and tested during the Qualification Testing and GAT events, to include the contractor’s certification that the system meets the UFC 3-600-01 requirements.
[bookmark: _Toc409694977]HVAC Ventilation System
This requirement shall be inspected and tested during the Qualification testing and GAT events, to include a contractor’s certification that the system meets the NIOSH, OSHA and EPA standards to include an HEPA analysis of the filter efficiency. 
[bookmark: _Toc409694978]Electrical 
This requirement shall be verified by inspection during the Qualification test/GAT.
[bookmark: _Toc409694979]Range Electrical Power
This requirement shall be inspected and tested during the Qualification testing and GAT events.
Lights
This requirement shall be verified by inspection during the Qualification test.

Wiring
This requirement shall be verified by inspection and tested during the Qualification test.
Electrical Safety
This requirement shall be inspected and documented with further explanation on the operators and maintenance manuals during the Qualification testing and GAT events.
Electrical Switches
This requirement shall be verified by inspection during the Qualification testing and GAT events.
[bookmark: _Toc394065786][bookmark: _Toc394065787][bookmark: _Toc409694980]Information Assurance 
This requirement shall be tested for compliance during the Qualification testing and GAT events.
[bookmark: _Toc409694981]Human Engineering
This requirement shall be verified by inspection, analysis and test during the Qualification testing and GAT events. All test results shall be documented and IAW MIL-STD-1472G.
[bookmark: _Toc409694982]Electromagnetic Environment Effects (E3)
Electrostatic Discharge Control 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]This requirement shall be tested during the Contractor’s test.
Electrostatic Discharge (ESD) Effects
This requirement shall be tested during the Contractor’s test.
[bookmark: _Toc409694983]Concrete Foundation and Anchoring System
This requirement shall be verified by inspection, and tested during the Qualification testing and GAT events.
[bookmark: _Toc409694984]Logistics
This requirement shall be verified by analysis, demonstration and documentation during GAT.
[bookmark: _Toc409694985]Maintenance 
The contractor shall demonstrate that the MSAR is supportable with minimum personnel from the Field Maintenance and the Sustainment Maintenance.
Operator/Crew Level Maintenance
The contractor shall verify through demonstration by the operator.
[bookmark: _Toc394065793]


















APPENDIX A – MSAR LAYOUT Drawings


Drawing 1 MSAR Top-front Cutaway View with Control Room and Storage Room

[image: C:\Users\frank.bush\Documents\MSAR Modular Range project\Google Drawings\Jan 2015\MSAR Range from front--Top center Cutaway View--Closeup Jan-2015.jpg]


Drawing 2---- MSAR Left Front View
[image: C:\Users\frank.bush\Documents\MSAR Modular Range project\Google Drawings\Jan 2015\MSAR Range from front--Top Center Cutaway View--Jan-2015.jpg]



Drawing 3--- MSAR Left Side View with HVAC  

[image: C:\Users\frank.bush\Documents\MSAR Modular Range project\Google Drawings\Jan 2015\MSAR Range from front--Top Left Cutaway View with HVAC --Jan-2015.jpg]


Drawing 4 MSAR Right Front View
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Drawing 5 MSAR Top Rear View

[image: C:\Users\frank.bush\Documents\MSAR Modular Range project\Google Drawings\Jan 2015\MSAR Range from front--Top Rear Cutaway View--Jan-2015.jpg]

               APPENDIX B  SYSTEM REQUIREMENTS VERIFICATION MATRIX

Applicability
This (matrix)  is provided as guidance for testing and evaluation requirements for the system. It is intended for use in contractor's concurrent engineering process and during Government testing and evaluation. 

Instructions
(1)  The Matrix identifies the verification methods and verification classes for evaluation of the system being delivered.

(2)  Evaluate each applicable entry and record conformance or non-conformance by a Y (Yes) or N (No), respectively.

(3)  Remarks should include a discussion on how it is in conformance or non-conformance.







	SYSTEM REQUIREMENTS/ VERIFICATION CROSS-REFERENCE MATRIX

	VERIFICATION METHOD
A – ANALYSIS
D – DEMONSTRATION
E – EXAMINATION
T – TEST
C - CERTIFICATION
	VERIFICATION CLASS
1 – QUALIFICATION TESTING (In-plant test)
2 – TEST DURING INSTALLATION (Onsite)
3 – CONTRACTOR TESTING
4 – GOVERNMENT ACCEPTANCE TEST
5 - DOCUMENTATION

	Para.
	Title
	Verification Method
	Verification Class
	Test Paragraph
	Notes

	
	
	A
	D
	E
	T
	C
	1
	2
	3
	4
	5
	
	

	3.0
	Requirements
	
	
	
	
	
	
	
	
	
	
	
	

	3.1
	General System Requirements
	X
	X
	X
	X
	X
	X
	
	X
	X
	X
	4.3.2.7
	

	3.1.3
	Operational Design
	
	
	X
	X
	
	
	X
	
	X
	
	4.3.2.8
	

	3.2
	Safety Systems
	
	X
	
	X
	
	
	
	X
	X
	
	
	

	3.3
	Transportability and Deployability
	X
	
	
	X
	X
	
	X
	
	
	
	4.2.4
	

	3.4
	Environmental Conditions
	
	
	
	X
	
	X
	
	
	
	
	4.2.3
	

	3.6
	Reliability
	
	
	
	
	
	
	
	
	
	
	4.2.5
	

	3.6.1
	Mean Time Between Failure (MTBF)
	X
	
	
	
	
	
	
	
	
	X
	4.2.5.1
	

	3.6.2
	Operational Availability
	X
	
	
	
	
	
	
	
	
	X
	4.2.5.2
	

	3.6.3
	Mean Time To Repair (MTTR)
	X
	
	
	
	
	
	
	
	
	X
	4.2.5.3
	

	3.7
	Materials
	X
	
	
	
	X
	
	
	
	
	X
	4.2.6
	

	3.9
	Hazardous Materials
	X
	
	X
	
	X
	
	
	
	
	X
	4.2.6.1
	

	3.9.1
	Metals
	X
	
	X
	
	X
	X
	
	
	
	
	4.2.6.2
	

	3.9.2
	Painting and Preparation
	
	
	
	
	X
	
	
	
	
	X
	4.2.6.3
	

	3.9.3
	Ozone-Depleting Substances (ODS)
	
	
	
	
	X
	
	
	
	
	X
	4.2.6.3.1
	

	3.9.4
	Wood Products
	X
	
	X
	
	X
	X
	
	
	
	X
	4.2.6.4
	

	3.9.5
	Radioactive Material
	
	
	
	
	X
	
	
	
	
	X
	4.2.6.5
	

	3.10
	Non-skid Surfaces
	
	
	X
	
	
	
	
	
	X
	
	4.2.6.6
	

	3.11
	Nameplates and Product Markings
	
	
	X
	
	
	
	
	
	X
	
	4.2.7
	

	3.11.1
	MSAR Nameplate
	
	
	X
	
	
	
	
	
	X
	
	4.2.7.1
	

	3.12
	Safety Marking
	
	
	X
	
	
	
	
	
	X
	X
	4.2.8
	

	3.13
	Cleaning
	
	
	X
	
	
	
	
	X
	X
	
	4.2.9
	

	3.114
	Threaded Fasteners
	
	
	X
	
	
	
	
	X
	X
	
	4.3.10
	

	3.15
	Range Ballistic Durability and Containment
	X
	
	X
	X
	X
	X
	
	X
	X
	
	4.2.11
	

	3.15.1
	Range Ricochet Containment
	X
	
	X
	
	X
	X
	
	X
	X
	
	4.2.12
	

	3.15.2
	Walls, Floors, Ceiling and Roof
	X
	
	X
	
	X
	X
	
	X
	X
	
	4.2.13
	

	3.16 
	Noise Mitigation
	
	X
	
	X
	
	
	X
	X
	X
	
	4.2.14
	

	3.17
	Overhead Baffles
	
	
	X
	X
	
	
	X
	
	X
	
	4.3.15
	

	3.18
	Doors and Entryways
	
	
	X
	X
	X
	
	X
	
	X
	X
	4.2.16
	

	3.18
	Door Locks
	
	X
	
	X
	
	
	
	X
	X
	
	4.2.16
	

	3.18
	Door Camera’s and buzzers
	
	X
	
	X
	
	
	
	X
	X
	
	4.2.16
	

	3.19
	Shooting Lanes and Stalls
	
	
	X
	X
	
	
	
	X
	X
	
	4.2.17
	

	3.20
	Bullet Traps
	
	X
	X
	X
	
	
	
	X
	X
	X
	4.2.18
	

	3.21
	Target Retrieval System
	
	X
	X
	X
	
	
	
	X
	X
	
	4.2.19
	

	3.22
	Fire Suppression System
	X
	X
	X
	
	
	
	
	X
	X
	
	4.2.21
	

	3.23
	HVAC Ventilation System
	X
	X
	X
	X
	
	
	
	X
	X
	
	4.2.22
	

	3.23
	Lead Waste Removal
	
	X
	
	
	
	
	
	X
	X
	X
	4.2.22
	

	3.24
	Electrical
	X
	X
	X
	X
	X
	
	
	X
	X
	
	4.2.23
	

	3.25
	Range Electrical Power
	X
	
	X
	X
	X
	
	
	X
	X
	
	4.2.24
	

	3.25.1
	Lights
	
	
	X
	X
	
	
	
	X
	X
	
	4.3.24.1
	

	3.25.2
	Wiring
	
	
	X
	
	X
	
	
	
	
	X
	4.2.24.2
	

	3.25.3
	Electrical Safety
	
	
	X
	
	X
	
	
	
	
	X
	4.2.24.3
	

	3.25.4
	Electrical Switches
	
	
	X
	
	X
	
	
	X
	X
	X
	4.2.24.4
	

	3.26
	Information Assurance
	
	
	
	X
	X
	
	
	X
	X
	
	4.2.25
	

	3.27
	Human Engineering
	X
	
	X
	X
	
	
	
	X
	X
	X
	4.2.26
	

	3.28
	Electromagnetic Environment Effects (E3)
	X
	
	
	
	X
	X
	
	
	
	X
	4.2.27
	

	3.28.1
	Electrostatic Discharge Control
	X
	
	
	
	X
	X
	
	
	
	X
	4.2.27.1
	

	3.29
	Mounting and Anchoring System
	X
	X
	
	
	X
	
	
	
	X
	X
	4.2.28
	

	3.30
	Logistics
	X
	X
	
	
	
	
	
	
	
	X
	4.3
	

	3.30.1 
	Maintenance
	X
	X
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	X
	X
	X
	4.3.1
	

	3.30.2
	Operator/Crew Level Maintenance
	X
	X
	
	
	X
	
	
	X
	X
	X
	4.3.1.1
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Appendix-C  SYSTEM SAFETY DESIGN VERIFICATION CHECKLIST

Applicability

This checklist is provided as guidance for design safety requirements for the system and the associated weapons, short range training ammunition and live fire ammunitions configurations used during this procurement action.   It is intended for use in contractor's concurrent engineering process and during Government safety inspections.

Instructions

(1)  Select the sections of this checklist that apply to the item to be inspected.

(2)  Review each question.   Eliminate those that do not apply by marking NA (not applicable) or add any applicable questions that were not included.
 
(3)  Evaluate each applicable question and record conformance or non-conformance by a Y (Yes) or N (No), respectively.

(4)  Remarks should include a discussion on how it is in conformance or non-conformance.

SECTION 1:  EL                                                      ELECTRICIAL SAFETY CHECKLIST

1.1 Are operating personnel protected from accidental contact with voltages in excess of 30 volts?

1.2 Does each contact, terminal or like device, having voltages between 70 and 500 volts, RMS or DC, with respect to ground, have barriers or guards to minimize accidental contact by operating or maintenance personnel?

1.3 Are barriers or guards that protect terminals or like devices exhibiting 70‑500 volts, clearly marked to indicate highest voltage encountered upon its removal?

1.4 Are portions of assemblies operating at potentials above 500 volts, RAMS or DC, completely enclosed from the remainder of the assembly, and is the enclosure provided with non‑by passable interlocks?

1.5 Are enclosures for potentials, which exceed 500 volts, marked "DANGER, HIGH VOLTAGE, XXX VOLTS", in black on a yellow background?

1.6 Do all circuits and capacitors discharge to 30 volts or less within no more than two seconds after power is removed?

1.7 If the answer to question 1.6 is no, are the high‑voltage capacitors or circuits automatically discharged when the case or rack is opened?

1.8 Are test points provided in equipment where measurement of potentials in excess of 300 volts is required?

1.9 Are test points designed to require plug‑in, not clamp on, test instruments?

1.10 Are green indicator lamps provided to indicate "power on"?

1.11 Is sufficient space provided between shield endings and exposed conductors to prevent shorting or arcing?

1.12 Are electrical conductors designed to prevent insertion of the wrong plug into a receptacle or other mating unit?

1.13 Are plugs and receptacles coded and marked to clearly indicate mating connectors, where those of similar configuration are in close proximity?

1.14 Are plugs and receptacles designed to preclude electrical shock and burns while being disconnected?

1.15 Are male plugs de‑energized when disconnected?

1.16 Are dissimilar plug/receptacle pairs used in units containing explosives?

1.17 When equipment is designed to operate on more than one type of input power, does the connector design prevent connection or use of improper power?

1.18 Are single‑phase power cables properly color coded:
Black: hot;   White: neutral;   Green: ground?

1.19 Are three phase power cables coded as in Question 1.18, above, with the second and third phases in red and blue, respectively?

1.20 Are meter terminals protected from voltages of 70 volts or more?

1.21  Do probes that are part of or accessories to the equipment contain safety guards that prevent contact with the tip and is the length of the exposed portion of the tip not more than 0.75 inches?   (This question does not apply if the voltages to be measured are less than (a) 30 volts rams, (b) 60 volts DC or (c) 24.8 volts DC interrupted at a rate of 10 Hz to 200 Hz.)

1.22 Are current and voltage overload protection devices provided?

1.23 Except for antennas and transmission line terminals, are all external parts, surfaces, and shields at ground potential at all times?

1.24 Is the path from the equipment to ground continuous and permanent?

1.25 Is the ground wire color coded green or green with yellow stripes?

1.26 Does the ground have capacity to safely conduct any currents that might be imposed thereon?

1.27 Is the ground wire separate from electrical circuits, i.e., not tied to neutral?

1.28 Has a test been conducted to determine the amount of leakage current on the grounding conductor?  If YES, indicate the amount of current, in milliamperes, that was measured.

1.29 Is the impedance of the path from the equipment tie point to ground sufficiently low to limit the potential drop and to allow the operation of over‑ current devices in the circuits?

1.30 Does the path from the equipment tie point to ground have sufficient mechanical strength to minimize accidental ground disconnection?

1.31 Is the ground connection to the chassis or frame secured by one of the following:   Spot welded terminal lug, Soldering lug, Screw, nut, and lock washer?

1.32 Are both the phase and neutral supply voltage lines not connected to the chassis?

1.33 Are wires and cables supported and terminated to prevent shock and fire?

1.34 Are the DC power connections color coded and marked for polarity?

1.35 Does the main power switch cut off all power to the complete equipment?

1.36 Is the main power switch clearly identified?

1.40 Is the main power switch located on the front panel?

1.37 Is physical protection provided from accidental contact with the power input side of the main power switch and the incoming power line connections?

1.38 Are power switches located such that they cannot be operated by accidental contact?

1.39 Are switches provided to deactivate mechanical drive units without disconnecting other parts of the equipment?

1.40 Are means provided to cut off power while installing or replacing an item of equipment or an assembly or part thereof?

1.41 Are emergency controls readily accessible and clearly identified?

1.42 Does the equipment use batteries?  If yes, indicate whether batteries are the primary or backup power source.

1.43 Is the battery in the Government inventory?  If yes, indicate the battery's nomenclature, e.g., BA‑xxx, BB‑xxx, etc.

1.44 Has U.S. Army Communications and Electronics Command (CECOM) approved the battery assignment?

1.45 Can the battery enclosure or box prevent injury or damage in the event of a violent gas venting or rupture of the battery cells?

1.46 Are battery compartments vented?



SECTION 2:  MECHANICAL SAFETY

2.1   Are safety covers provided for exposed gears, cams, levers, fans, and belts?

2.2   Are positive means provided to prevent mis-mating of fittings?

2.3   Are doors and drawers and associated catches, hinges, supports, fasteners, and stops designed to prevent accidental injury?

2.4   Is the installed equipment free of overhanging edges and corners that may cause injuries?

2.5   Is the equipment likely to remain upright under normal use and in strong wind, considering its means of support and center of gravity?

2.6   Does the weight of equipment that is designed to be carried by a single soldier not exceed the following limits? (Maximum values in determining the design weight of items requiring one person lifting with one or two hands is identify in the “Male Only” column. If the items requiring two-person lifting, the maximum values (per person) for a load uniformly distributed between the two lifters are identify in the “Male & Female” column.)

                                       		 Weight (lbs)
Handling Function             Male & Female       Male Only
Equipment designed                 37                		56
to be lifted from
the floor to five feet
or less above the floor

Equipment designed                 44               		 87
to be lifted from
the floor to three feet
or less above the floor

Equipment designed                 42                		82
to be carried 33 feet
or less
 
2.7   Does the weight distribution allow easy handling, moving, and positioning?

2.8   Are suitable carrying handles provided?

2.9 Are lifting requirements labeled on equipment weighing over 37 lbs?

2.10 Are safety relief valves provided for pressurized systems or components?

2.11 Is all glass of the shatter-proof type?


SECTION 3:  ENVIRONMENTAL SAFETY

3.1   Is the temperature of all exposed parts less than 60oC, when the ambient temperature is 25oC, regardless of the condition of operation?

3.2   Is the temperature of front panels and operating controls less than 49oC, when the ambient temperature is 25oC, regardless of the condition of operation?

3.3   Is the release of toxic, corrosive, or explosive fumes or vapors prevented?

3.4   Are the outer coverings of cables, wires, and other components free of glass fiber materials?
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