	
	
	



27 June 2001

Performance Description (PD)

For

Turnkey High Technical Small Arms Range (TK/SAR) 

SECTION 1 – Scope

1.1.  Description. The United States Government (USG) has a requirement to install small arms live fire training ranges to support the Army marksmanship programs worldwide. These ranges will utilize existing equipment offered by vendors with minor modifications allowed to support the Army training requirements. The Small Arms Ranges (SAR) installed under this performance description (PD) will be used for live fire small arms training conducted both day and night and under all weather conditions. This PD is to define parameters for the complete installation of ranges to include the construction of the target pits, the burying of cables/tubing, and providing a communication link between the downrange hardware and the tower. The following range types are examples of the more common small arms range types, which may be installed with this PD.

· Combat Pistol Qualification Course (CPQC)

· Automated Record-Fire (ARF) 

· Automated Field-Fire (AFF)

· Modified Record-Fire (MRF)

· Multi-Purpose Machine Gun (MPMG) Range 

· Sniper Field-Fire Range  

1.2.  Objective. The objective of this performance description is to describe requirements for the Turnkey Small Arms Ranges (TK/SAR). The TK/SAR shall be installed on a Government selected, unprepared site, by the contractor who is fully responsible for the installation of the range equipment and provide the USG with a fully functional small arms range meeting the USG requirements. The Government will provide a climate controlled tower, firing positions, access road/parking lot, 120/240 VAC power and facilities required to conduct and evaluate live fire training.  The type of communication and power used on the range is the contractor’s responsibility, as well as preparing the range for hardware installation. The specifications in CEHND 1110-1-23, USACE Design manual for ranges shall be used as a guideline for the construction of the target positions. The contractor shall be responsible for installing berm protection at the target, trenching as required for power and data, all preparation required for the installation and protection of the hardware, installation of the targets on the target lifters, and the installation of the target system on the range. The hardware will be utilized on military training ranges and shall portray and replicate battlefield visual and audio events. This system shall be required to operate for extended time periods, 24 hours per day, seven (7) days per week.

1.3.  Scope. This Performance Description establishes the requirements for the manufacture, delivery, and installation of the hardware and software, the installation of all target positions, and the training and manual requirements for all hardware on TK/SAR.  The result of this effort shall be fully automated ranges capable of control from a Range Control Station (RCS).

SECTION 2 - APPLICABLE REFERENCE DOCUMENTS: 

2.1.  General: The documents listed in this section are referenced in Sections 3 and 4 of this PD. This section does not include documents cited in other sections of this PD or recommended for additional information or as examples. While every effort has been made to ensure the completeness of this list, document users are cautioned they must meet all specified requirements as cited in Sections 3 and 4 of this document, whether or not they are listed in Section 2.

2.2.  Government Documents:  The following specifications, drawings and standards to the revision level effected at the solicitation issue date form a part of this PD to the extent specified herein. 


Specifications: : None.

Government Publications:


CEHND 1110-1-23, USACE Design Manual for Ranges



http://www.hnd.usace.army.mil/rtlp/dsgnman/titlepge.htm 


TC 25-8, Army Training Ranges



http://www.tradoc.army.mil
SC 5180-95-B47 Tool Kit, General Mechanic’s Automotive



http://158.2.5.50/codebase/95/5180B47/5180B47_hr.html
FM 23-8 for M14 and M14A1 Rifles and Rifle Marksmanship, 15 April 94

FM 23-9 M16A1 and M16A2 Rifle Marksmanship, 3 July 89
FM 23-14 M249 Light Machine Gun in the Automatic Rifle Role, 26 July 94 

FM 23-35 Combat Training with Pistols and Revolvers, 3 Oct 88

FM 23-65 Browning Machinegun, Caliber .50 HB M2, 19 May 72

FM 23-67 Machinegun,7.72-mm, M60, 29 Feb 84


Drawings:

11829332  3-D Infantry Target Drawing, NSN 6920-01-164-9625


11829647  Half-Sized 3-D Infantry Target Drawing, NSN 6920-01-387-6397


12002898  
E Targets, NSN 6920-00-071-4780


12002899
F Targets, NSN 6920-00-071-4589

2.3.  Other Documents:


ANSI/IPC J-STD-001 – Requirements of Soldered Electrical and Electronic Assemblies


ANSI/NFPA 70-96, National Electrical Code


ANSI B93.114M Pneumatic Fluid Power-System Standards for Industry (NFPA/T2.25.1m)


ISO 9002: 2000 Series, ANSI/ISO/ASQ Q9002-2000, Quality Management Systems – Requirements, 15 December 2000. 

     (Unless otherwise indicated, copies of federal and military              specifications, standards, and handbooks are available from the Standardization Documents Order Desk, Bldg. 4D. 700 Robbins Avenue, Philadelphia, PA 19111-5094. Copies of National and International Standards are available from American National Standards Institute, ATTN: Customer Service, 11 West 42nd Street, New York, NY 10036, or http://www.ansi.org).

2.4.  Order of Precedence: In the event of conflict between the text of this document and the references cited, the text of this performance description takes precedence. Nothing in this document, however, supersedes applicable laws and regulations.
SECTION 3 - Requirements
3.1.  Item Description.  The TK/SAR contains infantry target lifting devices and simulation equipment that are controlled by a Range Control Computer (RCC). The TK/SAR may consist of any or all of the following major subsystems: Stationary Infantry Target (SIT), Double Target Lifter SIT (DSIT), and/or Moving Infantry Target (MIT), Muzzle Flash Simulator (MFS), along with a Range Control Station (RCS).  The stated requirements of this PD are for CONUS installed ranges.  For ranges installed OCONUS, the locally supplied power will be IAW local specifications, and may vary from CONUS requirements.  The hardware installed on these ranges shall be modified to meet the local voltage and cycle requirement.

3.2.  General Requirements. The application of the requirements as listed in this paragraph and succeeding subparagraphs shall be mandatory on all the subsystems of the TK/SAR, except as noted in this document.  

3.2.1.  Frequency.  If applicable, all transmitters and receivers shall be capable of operating in either the 138 to 160 MHz or the 406 to 420 MHz bands depending on the requirement of the range being installed. The setting of the desired frequency shall use selectable tuners to switch between channels within the selected band.  The RCS and all radio frequency (RF) down range receivers/transmitters shall be tunable through each band by range support personnel without changing internal components to select tunable frequency ranges. It is the contractor’s responsibility that all RF transmitters/receivers meet all Federal Communications Commission (FCC) requirements projected for the next five years. All radio transmitters and receivers shall utilize narrow bandwidth technology, and have a bandwidth of 12.5 kHz or less for all transceivers, in accordance with (IAW) the National Telecommunications and Information Administration (NTIA) requirements to be met by 1 January 2008.

3.2.2.  Communication Distance. All RCSs shall have the capability of communicating with all targets on the range.  The linear distance between the tower and the most distant target position may be as great as 1.5 KM.  If applicable, the power output of the transmitters shall be adjustable to minimize possible interference between ranges. The contractor is responsible for ensuring complete communication to all target lifters and simulation devices on the range.   The range personnel shall accomplish the adjusting of the transmitters.  

3.2.3.  Status. All down range target devices must provide operational status feedback to the RCS. The status on the RCS screen shall immediately show a target in-transit state after a command is given by any RCS. An example of a status change is when the mechanism reaches the “UP” position.  (I.e., a lifting mechanism receives an up command, and after the mechanism reaches and activates the up limit switch, a signal is received by the RCS causing the status change to appear on the screen).  The time delay requirement pertains to the entire range.  Status changes normally will be limited to targets within the active scenario, but if a target mechanism outside the scenario should undergo an unanticipated change in status; the unanticipated change shall be displayed on the RCS screen within 3 seconds HW (5 seconds RF) of the completion of the status action.  The maximum number of target status required to be updated within 3 seconds HW (5 seconds RF) shall not exceed 100.

3.2.4.  Target-single Group. For scenario recording purposes all Small Arms target lifting devices shall be designed so a designated group (a group can consist of 1-12 targets) can be assembled and act as an individual target. When the group receives the designated “N” hits (N = 1-10 selectable minimum), the group will go down and score accordingly while still maintaining the capability of acting independently IAW the scenario.

3.2.5.  Control. All down range hardware shall be controlled from the RCS.  

3.2.6.  Safety Interrupt.  Each target position shall have a mechanism to interrupt the activation of the device, stop motion, and isolate hazardous voltages.  This is to prevent accidental activation while the target device is being serviced.

3.2.7.  Install/Repair Ease. Training devices, subsystems and components shall allow for easy installation and repair and/or removal and replacement by range personnel in less than 30 minutes.

3.2.8.  Availability. The equipment shall be designed to provide 98 percent availability for continuous operation on military ranges operating 24 hours per day, seven (7) days per week.   

3.2.8.1.  Ready for Training. When, after all preventive maintenance checks and services (PMCS) have been completed, the range personnel arrive at the range for a training day, at least 98% of all the equipment on the range shall be operational for use that day. Each piece of the equipment shall be designed so that it will be operational 98% of the time it is called on to operate during the year. 

3.2.8.2. Range Start Up. After all preventive maintenance checks and services have been completed, the range operator shall require no more than 30 minutes to prepare the range for operation at the start of the day.

3.2.8.3. Range Shut Down. The range operator shall require no more than 30    minutes to shut down the range at the end of the day.  The operator shall not be required to turn off individual target devices to shut down the range at the end of the day.

3.2.9.  Durability. Down range hardware, which can be removed and transported to a repair location, shall be capable of withstanding loose transport in the rear bed of a tactical vehicle traveling at a safe speed over rough terrain without damage.  

3.2.10.  Ground. All electrical circuitry shall be installed and grounded IAW applicable local and national electrical codes. Target emplacements on ranges using buried data and/or power cables shall be installed with a ground, which measures less than 5 Ohms. If required to meet this measurement, additional grounding measures can be utilized which conform to the NEC. 

3.2.11.  Buried Cable. When applicable, all buried cables shall be designed so that there shall be no joints, splices, or other electrical connections at or below ground level and be IAW applicable local and national electrical codes.

3.2.12.  Reverse Polarity. All equipment shall be protected from damage by reverse polarity.  

3.2.13.  Weatherproof/Rustproof. TK down range equipment shall be weatherproof and rustproof. All down range equipment shall be capable of being submerged for a minimum of four (4) hours, dried off, and have a less than ten percent (10%) failure due to moisture intrusion. If the box containing the electronic components is capable of holding water after being exposed to heavy rain, the box shall be sealed watertight to prevent water intrusion. 

3.2.14.  Service Life. Each device shall be constructed to achieve a minimum service life of ten (10) years.

3.2.15.  Operability Test. A testing capability at each down range target device to check operability is required.  As a minimum the test shall raise and lower the target mechanism and move the carrier on the MIT forward and reverse.

3.2.16.  Addresses. As a minimum, the RCS shall have the capability of controlling up to 512 independently identified target mechanisms. If the targets have distinct addresses, the capability to set the address without special tools is required.

3.2.17.  Not Used.  

3.2.18.  Special Tools or Test Equipment. Any special tool(s) or test equipment required to perform maintenance or set up of the equipment shall be included as part of the range installation. A special tool is any tool not found in the General Automotive Tool Set Publication Number SC 5180-95-B47 plus a torque wrench (30-90 inch-pounds), multimeter, wire strippers, crimper tool, wire brush, rubber gloves, heater gun, grounding wrist strap and soldering/desoldering set.  

3.2.19.  Lightning Protection. All equipment shall be protected against lightning that passes over the range or strikes near the range. Power lines shall have suitable transient and surge protection devices. Data/communication cables shall be shielded. The individual data lines shall be electrically isolated from the electronic control circuitry in the equipment and have appropriate transient and surge protection.  

3.2.20. Contract Number. A plate shall be located in the tower near the computer, which minimally identifies the; 

· Type range installed

· Manufacturer Contact Information 

· Contract Number 

3.2.21.  ID Plate: Each mechanism must contain a data plate that, as a minimum, includes:

· Nomenclature

· Manufacturer

· Control/Serial Number

· Date Manufactured

· Manufacturer Part Number

3.2.22.  Natural Damage: The lifting device and all exposed cables shall be shielded and sealed to preclude damage by range wildlife and discourage pilferage and vandalism.  All equipment, conduit and enclosures shall be designed to prevent intrusion from vermin found on a range such as deer, raccoons, beaver, rodents, snakes, etc.
3.2.23.  Environmental Considerations: No components that include contaminants or toxins capable of being released into the environment shall be used. Hydraulic fluids, if used, shall be environmentally safe or contained to prevent accidental release into the environment.

3.2.24.  Synchronization of Simulators: All target lifting mechanisms shall be capable of interfacing and synchronizing all simulator within 0.5 seconds of the signal.

3.2.25.  Polarity Marking. If batteries are used, all battery connecting cables shall be permanently identified and marked as positive or negative.

3.2.26.  Low Battery Indicator.  All equipment that uses a battery shall have an indicator that alerts the operator when the battery is low and needs charging or replacement. The low battery indicator shall be activated before the battery power is so low that the mechanism ceases operation.  The low battery condition shall also be displayed at the RCS for that item.

3.2.27.  Regeneration Devices.  Any power regeneration devices needed to operate the equipment within the designated parameters, shall be considered part of the hardware, and the cost of the regeneration device and power storage unit shall be included in the cost of the individual piece of equipment. If a battery is used, a self-powered recharging unit must have features that protect against overcharging and overheating the battery. The regeneration power device shall be capable of providing adequate power to operate the range for 24 hours a day, 7 days a week without loss of training to regenerate the power.  Training does occur overnight and  into the next day. Any regeneration device must be sized to allow the range to operate from a discharged state (resulting from use the previous night) at sunrise, train all day, and be charged at the end of the day to allow for operation that night.  Requiring the range to replace the battery so it can be recharged at a remote charging station during the evening because of heavy range use is not acceptable. 

3.2.28. Maintenance Personnel. The range must be capable of being maintained by existing range maintenance personnel.  No special level of repair, shall be required which is above a journeyman maintenance skill level (Direct Support/General Support) normally found on an Army range. 

3.2.29. Power Requirements. The downrange target lifting equipment shall operate attached simulator devices described in paragraph 3.3.4. with no degradation in operational performance. 

3.3.  Target Mechanisms.

3.3.1  Stationary Infantry Target Mechanism (SIT).  

3.3.1.1.  Target Lifting.  As a minimum, the lifting device shall be capable of raising or lowering full, half sized 3-D, E, and F targets, in one (1) second or less with no wind.  When in a 35-mph wind perpendicular to the target, the mechanism shall raise or lower a target in less than two (2) seconds.  

3.3.1.2.  Target Command.  As a minimum, the SIT shall perform the following presentations (as directed by the RCS): target up on command, target down on command, target up then down when hit “N” times (N=1-10 selectable), and the target bob when hit (up, down, then up).

3.3.1.3.  Operational Status.  The SIT shall transmit operational status to the RCS.  Target status shall include, but not be limited to:

· the target is in transit (this information shall be shown, on the RCS computer, as soon as the command is sent ) 

· the target has reached the up position (target up) 

· the target has reached the down position (target down) 

· the target has failed to reach the position as commanded (target failure) 

· SIT fails to move as commanded  

This information shall be sent to the RCS and displayed on the screen within five (5) seconds for RF and three (3) seconds for HW after any status is achieved or target mechanism is activated.  The mechanism shall not respond in any manner if commanded to any position that it is already in.

3.3.1.4.  Operation Capability.  The lifting mechanism shall be designed to have a minimum mean time between failures of 100,000 cycles. The SIT shall be capable of being operated with its own power source (PS), which shall be provided with the unit (or operating from a power cable installed with the range).  The lifting mechanism shall be capable of raising and lowering the target 600 times or more in a 24-hour period without being regenerated.  When a self generating power supply is used, the target mechanism shall be capable of operating from a battery that had supported night training the previous night and from this discharged level, begin at sunrise, perform training all day and be ready to support training all night.  This cycle shall be repeatable for the next day for more than 4 consecutive days.  All SITs shall be capable of supporting day and night training with a minimum of 30 activations an hour for 20 hours and extended for a week without maintenance attention.  The lifting device shall be capable of holding the target in the up position in winds up to 35 mph. In both windy and calm conditions the lifting device shall not allow the target to creep due to the weight of the target and when there is up to 18 inches of new snow on the target.

3.3.1.5.  Interfacing.  The SIT shall be capable of registering the hit signal from a MILES system and transferring the hit signal to the RCS.  Electronic interface requirements are stated in Appendix A.  If a range is designated to use the MILES equipment, any required interface devices shall be ordered separately.

3.3.1.6.  Presentation.  The target-lifting device shall be capable of presenting 90% of a target above the berm with no part of the lifting device exposed to direct fire.

3.3.1.7.  Obstacle Encounter.  If motion is impeded, the SIT shall fail-safe with no permanent damage to the mechanism.

3.3.1.8.  Contact Hit Sensor: A sensor or set of multiple sensors, which are physically attached to any part of the physical target or target lifting device shall be provided with each target lifting mechanism.  A contact sensor usually derives its stimulus from the physical impact of the round on the target.  The contact sensor shall minimally detect and record the presence of a “hit” at the minimum rate up to 600 rounds per minute.  The SIT shall incorporate a means of detecting a hit using the Standard Army E, F, and 3-D targets .  The hit detection system will ignore hits from debris, mechanical vibration and all weather conditions including ¼ inch or smaller hail.  Every sensor system shall collect and report hits to the controller.

3.3.1.9.  Target Hit Response:  The SIT shall respond to both subsonic and supersonic bullet strikes (as a minimum between 5.56mm and 50 caliber rounds).  The RCS scenario shall determine the number of hits to kill the target and the SIT shall be capable of responding to the requirements of the scenario.  The SIT shall discriminate between bullet strikes and debris hits and report only bullet strikes as hits.  Hit detection shall be scored so that 97% or more of the rounds that penetrate the target will be scored as a hit.  The hit detection system shall be insensitive to precipitation and other weather phenomena.  If hit detection sensitivity adjustment is required on the range, this must be addressed as a PMCS requirement.  The range target mechanisms must be able to receive a hit from any type small arms ammunition and score hits from all calibers of ammunition without requiring that the sensitivity be preset to a specific caliber of ammunition.  The hit detection system shall be capable of sensing and recording hits from varied sizes of small caliber rounds fired at a target during a single training exercise.

3.3.1.10.  Duty Cycle:  The lifting mechanism shall be capable of operating for 24 hours per day and 7 days a week.  

3.3.2.  Double Target Lifter SIT (DSIT).  The DSIT shall operate identically to the SIT except it shall present two targets simultaneously, and a hit on one target shall cause both targets to go to the down position.

3.3.3.  Moving Infantry Target Mechanism (MIT).  The MIT shall come complete with all necessary cables and/or interfacing devices to be compatible with the installed power and signal capabilities of the target mechanism and the RCS. The MIT shall provide the means to raise, lower and move forward and reverse, a 3-D , E and F silhouette.  The MIT shall have all the characteristics of the SIT .  In addition to the SIT characteristics, the MIT shall meet the following requirements.

3.3.3.1.  Movement The MIT shall come in incremental lengths between 10 M and 50 M. One of the increments shall fit in the 15 M length course as stipulated in the CEHND 1110-1-23. The MIT shall travel in both the "attack" and "retreat" directions depending on the range configuration.

3.3.3.2.  Target Command.  As a minimum, the target shall perform the following presentations:  target up on command, target down on command, target up then down when hit “N” times (N=1-10 selectable minimum), the target  bob when hit (up, down, then up), target move forward, target move backward,  and target stop. 

3.3.3.3.  Speeds.  The MIT shall attain a minimum of three distinct speeds that replicate an individual walking, jogging, and running on flat terrain.  (As an example, an average man walks at approximately 3 MPH, Jogs at 5 MPH, and Runs at 8 MPH.)

3.3.3.4.  Starting/Stopping.  The MIT shall be capable of reaching these speeds within two (2) meters and stopping within two (2) meters after receiving a command from the RCS signal or the end of the track  sensor.


3.3.3.5.  End of Track.   The MIT shall automatically stop moving as it approaches the end of the track, but shall not be permanently damaged should it fail and exceed the end of the track.

3.3.3.6.  Control.  Selection of speed and direction of the MIT shall be controlled by the RCS.  

3.3.3.7.  Movement Layout.  The target shall minimally be installed facing the direction of forward travel.  The target mannequin shall also be capable of being installed rotated 90 degrees left or right of the direction of travel, so that the target can best fit the range when the MIT is installed so it moves laterally across the lane.   

3.3.3.8. Presentation.  Target lifting device shall be capable of presenting 90% of a target above the installed berm with no part of the MIT exposed to live fire.

3.3.3.9.  Operational Status.  The MIT shall transmit operational status to the RCS.  Target status shall include, but not be limited to:

· the target is in transit (this information shall be shown, on the RCS computer, as soon as the command is sent ) 

· the target has reached the up position (target up) 

· the target has reached the down position (target down) 

· the target has failed to reach the position as commanded (target failure) 

· target moving forward, target moving backward 

·  Target has  reached the reverse end of the track 

· target has reached the forward end of the track 

· target stopped

· MIT fails to move as commanded  

This information shall be sent to the RCS and displayed on the screen within five (5) seconds for RF and three (3) seconds after the status is achieved or activated.  The mechanism shall not respond in any manner if commanded to any position that it is already in.

3.3.3.10.  Obstacle Encounters.  If motion is impeded, the MIT shall fail safe with no permanent damage.

3.3.3.11.  Operational Capability.   The MIT shall be provided with all equipment, cables, etc, to perform all required actions. The MIT shall be capable of, starting with a fully charged battery, moving the carrier and raising and lowering the target 100 times or more in a 24-hour period without regenerating the power supply. When a self generating power supply is used, the power unit shall be capable of operating from a discharged battery state (after operation the previous night) at sunrise, perform training all day and be ready to support training all night. This cycle shall be able to be repeated the next day for more than 4 consecutive days.  All MITs shall be capable of supporting day and night training with up to 30 activations an hour over a 20-hour active operational day and extended for a week without maintenance action. The MIT shall hold the target in the up position and remain stable in winds up to 35 mph, and when the target is in the down position the lifter and mover shall not creep due to the weight of the target, or wind load.

3.3.4.  Muzzle Flash Simulator (MFS).  The MFS shall be capable of being added to the MIT, DSIT, and SIT, with no modifications to either mechanism.  The MFS shall simulate the night muzzle flash of small arms weapons.  The MFS shall operate in both a single shot and a multiple shot (controlled by the RCS through the scenario) with a simulated rate of automatic weapon fire.  The MFS shall receive commands from the MIT, DSIT, SIT or directly from the RCS.  The night muzzle flash simulation shall realistically provide a simulation of a threat weapon muzzle flash controlled by the scenario entered on the RCS.  The flash must be randomly activated for a designated period of time controlled by the scenario, and activated only when the target is in the up position.  The minimum flash repetition shall be once (either in the automatic or the single shot mode designated by the scenario) every 5 seconds while the target is in the up position and addressed in the scenario to activate the flash. There shall be a distinct on-off visual separation detected between each flash.  The multiple shot mode shall be set at a three to five round burst.  The night muzzle flash simulation shall realistically provide a simulation of the threat weapon muzzle flash in both the single shot and multiple shot mode.

3.4.  Range Control Station (RCS).  The RCS shall be capable of operating target mechanisms at a linear distance of up to 1.5 Km. The RCS shall be located in the USG furnished tower. All hardware and software included in the RCS shall utilize an open system architecture type design that employs commercial systems and standards, which support compatibility and interoperability at the interface, and maximize the use of standard parts or subassemblies to allow for the use of commercial replacement parts. Equipment installed in the tower shall be designed to operate a year or more without downtime due to equipment failure.  The RCS shall include, but not be limited to:

· A Range Control Computer

· Software

· Printer

· An uninterrupted power supply (UPS)

· Microsoft Windows based target application software (see paragraph 3.4.5.)   

3.4.1.  Range Control Computer (RCC).  As a minimum the RCS computer shall contain an IBM compatible 400 MHZ or better PENTIUM computer with the most current version of Microsoft Windows, a 3 ½ inch floppy disk drive, a CD ROM Drive, a hard drive, a 56 KB internal FAX/MODEM with communication software, 102 button keyboard, a Pointing device and pad, a 17 inch or larger SVGA minimum color monitor capable of at least 256 colors.  A cover shall be provided to protect the computer and keyboard from dusty environment when the range is idle.

3.4.1.1.  RCC Storage Capacity.  The RCC shall store a minimum of 20 scenarios of at least 250 lines each; store at least one year’s scoring record - (based on 40 scenarios per day and 240 days per year); and have sufficient storage capacity so that all required software plus the scoring records shall occupy less than 30% of the total capacity.  Removal of scoring records shall require a positive action by the range operator.

3.4.1.2.  Memory.  The RCC shall possess non-volatile memory so as to retain and recall all program data and operational settings for six (6) months after primary power source is turned off or interrupted.

3.4.1.3.  Operating Temperature.  The RCC shall be able to operate in a controlled temperature range of 35 F to 100 F and be able to be stored in a control tower with all climate controls off and all power off, without damage caused by cold or heat due to weather conditions outside the tower.

3.4.1.4.  Operating Screen.  The computer screen shall depict a range by lane and row of all target positions, a total score per firing lane, and total score per target.  This shall remain on the screen all the time.  Firing lane totals shall be cumulative for the entire scenario being run.

3.4.1.5.  Computer Grounding.  The computer shall be grounded and shielded so that the operations shall not be hindered by or interfere with the use of radio equipment in the RCS (similar to the transmissions from single channel ground and airborne radio systems (SINCGARS), hand held radios as used by range personnel) and electronic equipment/generators.

3.4.2.  Software.  All software supplied with the range computer and any applicable disks and licenses shall be provided to the range after installation is completed.

3.4.3.  Printer.  As a minimum, the printer shall be capable of printing ten (10) sheets of 8-1/2 x 11 inch paper of scoring data per minute.  The printer shall be suitable for operation in dusty and humid environments.  A cover shall be provided to protect the printer from dust and debris when the range is idle.  The capacity of the printer shall be such that the range computer does not have to remain idle for more than two (2) minutes between the execution of each scenario.

3.4.4.  Backup Computer Power.  The RCC shall have an uninterrupted power source (UPS) capable of sustaining operations after loss of power for a minimum of ten (10) minutes.  The capacity of the UPS shall provide sufficient RCC running time for range personnel to save data and shut down the computer with no information loss. The UPS shall also have a failure warning to indicate when the storage battery is unable to provide back up capabilities.

3.4.5.  Target Application Software.  A complete set of application software including disks shall be provided with each range installation.  This software shall contain range specific software, and it shall be used  to reload the computer (in the event of a software failure).  The software shall support all small arms qualification and familiarization tables for all small arms ranges described in TC 25-8.  All software shall be compatible with windows, contain point and click capability, be user friendly, and contain drop down menus with help available.  In the following paragraphs, a single keystroke can be interpreted to be a key on a computer keyboard, a button on a keypad, or a click with a pointing device on an icon.  The general software requirements are as follows:  

3.4.5.1.  Automatic Mode. Software shall operate in an automatic mode and run a preprogrammed, time-driven scenario. A scenario is a sequence of target presentations and simulator effects synchronized to achieve specific training objectives that are defined by the weapon system operator qualification requirements and the user. The scenario gives commands to the targetry mechanisms, exposure time of targets, number of hits to kill a target, and how the target is to react when hit.  Software shall direct targets to perform sequential time driven actions required in the scenario.  The software shall be designed to run a preprogrammed scenario with a group of targets and/or a single target to be raised and have no more than 3 seconds required between the next step to raise another target, or another group, or the same group of targets.  The scenario shall have the ability to run from start to finish without operator intervention and also have the ability to add pauses/holds when necessary to facilitate training.

3.4.5.2.  Not Used.
3.4.5.3.  Not Used
3.4.5.4.  Scenario Storage.  The scenarios shall be stored in the RCC’s hard drive and be capable of transfer to a disk at a later time.

3.4.5.5.  Operating Commands.  All target application software on the RCC shall be menu driven and pointing device activated.

3.4.5.6.  Not Used.
3.4.5.7.  Scenario Writing. Range operators shall be able to write different scenarios and edit them as required. Scenarios shall be written as actions separated into tasks or groups of tasks. Scenarios shall be written to have an option for the operator to place a HOLD statement between each task or to have the scenario continue running until all tasks have been completed.

3.4.5.8.  Attrition Capability.  When writing a scenario an attrition option shall be available to show attacking and retreating of forces. A group or set of targets shall be designated as an attrition group along with the number of hits the attrition group must take to be killed. This allows a set(s) of targets to be scored with the predetermined number of hits to kill in each lane or designated set/group.  Multiple attrition groups shall be allowed.  This set/group will then begin either at the front or rear of the range and advance/retreat down the range scoring hits within each set and raising and lowering the targets to simulate an advancing or retreating force.  The advance shall continue until the predetermined number of hits to kill is reached within each set.  After that time no additional targets within the set/group shall be raised and the set will be scored as a kill.  

3.4.5.9.  Trigger Capability.  When writing a scenario, a timed triggered option shall allow for the automatic activation of another task if the defined stimulus occurs in the scenario and within a specific time period.  The stimulus can be hits, up position(s), down position(s), forward position(s) or reverse position(s). 

3.4.5.10.  RCC Display.  The RCC display shall show the name of the current scenario being run, the scenario task or tasks that are active, the date, current time, and the elapsed time in the current scenario.  Each task shall show a time that it shall last, start to finish, and count (up or down) as the task is being activated.

3.4.5.11.  Hit Status.  The RCC display shall automatically show target hit count.

3.4.5.12.  Target Display.  No action will be required by range operator to differentiate the active from the inactive targets on the range.  All targets (active and inactive)on the range shall be capable of being displayed on one screen.

3.4.5.13.  Scenario Pause.  With a single keystroke the range operator shall be able to pause a scenario and maintain the current target position and time in the scenario, then resume the scenario at the exact place that the pause occurred.

3.4.5.14.  Hit Mode.  The software shall be able to tell the target, which hit mode shall be provided to the target mechanism either single shot or burst.  Single shot counts every hit on the target.  Burst mode hit within a fixed amount of time shall count as only one hit. 

3.4.5.15.  Emergency Stop.  Range operator shall be able to perform an emergency stop that returns all targets to a down position without affecting scores. The operator shall then have the option to start anywhere in the scenario required.

3.4.5.16.  Score sheet Data Saving.  Score sheets and the scoring data shall be saved to the hard drive in a date-time labeled file in ASCII format when printed. Scoring data must have the option to save to a portable storage disk in a delimited ASCII format. A positive action by the operator shall be required for deletion. If a deletion command occurs, the computer shall query the operator as to whether the operator really intends to delete the scoring data file.  

3.4.5.17.  Printing Scores.  A score sheet style shall be manually selectable from a menu either before or after a scenario has been completed.    This information shall be able to be printed to a printer and contain the information from paragraph 3.4.5.19.  The score sheet shall provide all information in 3.4.5.19. and totals by lane of all firers.

3.4.5.18.  Target Malfunction.  A target malfunction shall be displayed on the RCC screen.  The indication shall be such that the operator readily notices the malfunction.  The range operator shall be able to obtain a printed report of the malfunction and clear it from the RCC.  A malfunction occurs when a target is not responding to commands received from the RCS.

3.4.5.19.  Data Recall.  The RCC shall have adequate capability to allow range personnel to collect data from the hit detection system for the development of after action reviews for the individuals or crews using the range.  All data collected for each firing exercise shall be available for the after action review immediately after the completion of the exercise. The data shall be capable of being stored for transfer to an after action computer or a portable storage medium.  The minimum data to be collected for the Small Arms after action review shall include:

· Number of hits on the target

· Firing order

· Time of day the scenario started and date

· Target address

· Crew identifier

· Time of kill after target exposure

·  Time simulators activated

This data collection shall not interfere with or delay the training.  The capability shall also be provided to allow for a daily print out of the total target activations each day at each target, and the total number of hits taken by that target that day.

3.4.5.20.  Not Used
3.4.5.21.  Alibi Firing.  The software must include the ability for the soldier to alibi fire.  Alibi fire is when a target malfunction occurs. The score sheets shall be saved up to this point in such event the weapon operator shall be able to return and complete the score sheet at the point where the malfunction occurred.

3.4.5.22.  Target Control.  The software must be able to control all targets, individually, by lane, by row, and collectively.  When targets are controlled by row, all targets must be synchronized with each other.

3.4.5.23.  Software Commands.  The software shall provide control commands to the SIT, DSIT and MIT to include up, down, down when hit (variable from 1-10 times), bob (down when hit then back up),forward with speed (variable), Reverse with speed (variable).

3.4.5.24.  Time Between Firing Scenarios.  There shall be no more than 2 minutes delay required between one scenario and the next scenario to be activated. 

3.4.5.25.  Target Exposure.  The software shall provide a minimum target exposure time of 1 second, with the capability of setting the duration in the scenario in time increments of 1-second intervals. The exposure time is to be defined in the scenario.

3.4.5.26.  Hit Count.  The software must allow for the registering of hits immediately after the target begins to be exposed or raised. False hits due to target bounce will not be registered while using the standard 3-D, E, or F infantry targets. Target bounce is experienced when the target is suddenly started from a dead stop or comes to a sudden stop. 

3.4.5.27.  MFS Activation.  Software shall provide an adjustable night muzzle flash simulation signal to the target mechanism that will activate a night muzzle flash simulator in the single and burst modes as described in paragraph 3.3.4. 

3.4.5.28. Scenario Changing.  Software shall be capable of changing from one scenario to another using the same range database. 

3.4.5.29.  Software Ability.  The software must have the ability to present or expose targets coming into and out of the training units field of view; moving or appearing to move toward the training unit; moving or appearing to move away from the training unit.

3.4.5.30.  Data Analysis.   In accordance with the weapon system scorecard for individual and collective training events, data analysis shall  include the applicable FM as presented in TC 25-8, for the weapon system that will be firing on the ranges.  

FM 23-8 for M14 and M14A1 Rifles and Rifle Marksmanship,  FM 23-9 M16A1 and M16A2 Rifle Marksmanship, FM 23-14 M249 Light Machine Gun in the Automatic Rifle Role, FM 23-35 Combat Training with Pistols and Revolvers, FM 23-65 Browning Machinegun, Caliber .50 HB M2, FM 23-67 Machinegun,7.72-mm, M60.

. Data must be collected and summarized for each firer, and must include total hit count and actual marksmanship qualification levels, i.e. sharp shooter, marksman, etc
3.4.5.31.  Printout Score sheet.  A group of base score sheets shall be available in the program for ease of use by the operator. There shall be at least three base score sheets, which shall have a minimum of the following information:

· The name of the scenario program, the firing order number and identification of the using unit, the date and time the scenario was operated, number of exposures per target, and hit count per target.  The total scores shall be provided by lane.  The names and social security number of each weapon operator shall be able to be input to this score sheet by the operator.   Scores shall be shown for all active lanes.

· The name of the scenario program, the firing order number, identification of the using unit, the date and time the scenario was operated.  This score sheet shall print subtotaled scores for each section and a total of all tasks.  The score sheet shall show every target that came up in chronological order by lane and a hit count of each target.  The names and social security number of each weapon operator shall be able to be input to this score sheet by the operator.

· This printout shall include all information in the above paragraph and also shall include weapon operator’s qualifications for M16 Record fire qualification.  A copy of the record fire scorecard is found in FM 23-9.  The qualifications shall be able to be changed by the operator to create other score sheets.

3.4.5. 32.  Application Software.  After the application software has been successfully tested, a copy of the executable disks shall be delivered to the contracting officer.  A copy of all upgrades to the software during the life of the contract shall be provided in executable disk format to the contracting officer.

3.5.  Environmental Requirements. All exposed surfaces shall be constructed of or surface treated with a corrosion resistant material. Each mechanism shall operate under the following minimum environmental conditions without damage or loss of performance:

3.5.1.  Storage.  After storage at -40 to 140 degrees Fahrenheit.  

3.5.2.  Operating Temperature. At ambient temperatures between -20 and 120 degrees Fahrenheit.

3.5.3.  Humidity.  In humid conditions up to 100%, 120 degrees Fahrenheit.

3.5.4.  Sea Coast.  In seacoast meteorological (salt atmospheric) conditions.

3.5.5.  Fungus, Rot, or Mildew.  Conditions that expose it to tropical fungus, rot, or mildew.

3.5.6.  Desert Conditions.  After exposure to dusty desert conditions.

3.5.7.  Snow and Ice.  After exposure to snow and ice.

3.5.8.  Sunlight.  When exposed to direct sunlight, up to 365 days per year.

3.5.9.  Wind.  During exposure to constant or varying winds with speeds throughout the range of 0-35 mph.
3.6.   Training and Manuals.  
3.6.1.  Training Requirements.  Training shall be provided for each range installation.  Classes shall be tailored to the equipment on each specific range.  Each course shall include all applicable manual(s), materials, and training as described in paragraph 3.6.1.1, 3.6.1.2, 3.6.1.3. and 3.6.1.4.  A training plan shall be provided to the contracting officer 30 days prior to each range completion.  This training plan shall include, but is not limited to, the length of course, time of each segment within each course and what shall be taught in each segment.

3.6.1.1.  Operator Training.  The contractor shall provide New Equipment Training (NET), for up to ten (10) personnel.  This training shall include classroom instruction and a functional walk-through of the site.  The duration shall be sufficient to allow the students to effectively operate all aspects of the range being trained upon. This shall include all aspects of the Hand Held Controller if applicable. The students shall also be trained on running a self-test on the entire range to check for any malfunctions.  The contractor shall design and develop a training course to train operators.  The course shall consist of a detailed set of courseware.  Testing shall be conducted to insure students have a good understanding of all required concepts. Lack of understanding of the material, as evidenced by the testing, shall be re-addressed by the contractor.  

3.6.1.2.  Scenario Training.  The contractor shall provide the New Equipment Training (NET), for up to ten (10) personnel.  This training shall include classroom instruction and RCS operation orientation.  The duration shall be sufficient to allow the students to effectively write, edit, print, download to disk, test, troubleshoot for scenario errors, and input a scenario into the RCS. The contractor shall design and develop a training course to train operators in writing and troubleshooting scenarios.  The course shall consist of a detailed set of courseware. Testing shall be conducted to insure students have a good understanding of all required concepts. Lack of understanding of the material, as evidenced by the testing shall be re-addressed by the contractor.  

3.6.1.3.  Maintenance Training:  The contractor shall provide one maintenance training session as part of the new equipment training (NET).  This training shall consist of preventive maintenance training, maintenance repair training, and complete training on set-up, alignment, troubleshooting, testing, and repairing of equipment. All of this shall be provided for up to 20 personnel.    Training shall include schematic diagram exposure, fault isolation, troubleshooting to the lowest repairable assembly, parts identification, details on parts requisitioned, procedures for warranty claim submission, and theory of operation to include individual equipment relationships and interoperability. The duration of this training shall be sufficient to ensure all maintenance personnel are capable of full repair of all equipment on the range. The course shall include the provision of a detailed set of courseware. Testing shall be conducted to insure students have a good understanding of all required concepts. Lack of understanding of the material, as evidenced by the testing shall be re-addressed by the contractor. 

3.6.1.4.  Continuation Training. The contractor shall provide a continuation training package to the PCO within 90 days after date of delivery order award. This shall  include video aids and courseware  for use by each range to train additional operator and maintenance personnel.  The continuation training course must be delivered to each range official at the time of NET training and is subject to Government approval before training is accepted as complete.  A copy of the final courseware for operator, scenario and maintenance training classes shall be provided to the range POC  after the range personnel are trained and the range is accepted so that the range personnel can train new operation and maintenance personnel.

3.6.2.  Technical Manual Content Requirements:  A set of manuals shall be provided for each member of the training class. A set of manuals shall also be provided to the range POC.  A set of the final edition of manuals after the installation of the first range shall be provided to the PCO.  The contractor shall be responsible for notifying the contracting officer of all changes to the manuals and provide a reproducible set of change pages.  The following manual requirements shall be incorporated into all the manuals provided to the Government and acceptable manuals shall contain, but shall not be limited to the following:

3.6.2.1.  Cover or Title Page: The manual shall have a cover, title page, or first page showing the date the manual was issued, revision designator (if applicable), the manufacturer's identification name and address, the equipment name, the manufacturer's model designation, and serial or identification numbers for the equipment covered (as applicable).

3.6.2.2.  Table of Contents:  The manual shall include a table of contents.  It shall list all parts, chapters, sections, and paragraphs in the order of presentation and with the same title used in the text.  In addition, it shall include a list of illustrations and a list of tables.  

3.6.2.3.  Safety Precautions:  The manual shall contain safety precautions where hazards, ( i.e. high voltage, may be present during installation, operation, or maintenance of the equipment.  Health hazards, such as electrostatic discharge, radio frequency, radiation, radioactive materials, the presence of poisonous fumes or explosive gases, and the depletion of oxygen from the air in a closed environment, etc)   should be preceded by a warning or caution at the point in the procedure where the hazard is likely to be encountered.

3.6.2.4.  Introduction: The manual shall contain an introduction or introductory material, containing the purpose and function, capabilities, performance characteristics, description (equipment model, dimensions, weight, volume), power and utility information, environmental information, list of items furnished, list of additional items required for operation and maintenance (not supplied with equipment), tools and test equipment, warranty information, shipping and handling precautions, and storage data.

3.6.2.5.  Preparation for Use and Installation Instructions:  The manual shall contain unpacking and preparation for use instructions.  Inspection for in-shipment damage and instructions on how to handle damaged equipment shall be included. 

3.6.2.6.  Principles of Operation:  The manual shall contain principles of operation information at the technical level necessary for the intended user.

3.6.2.7. Operating Instructions:  Operating instructions, to include illustrations and explanations of the uses and functions of all controls and indicators, initial adjustments and control settings, start up procedures, normal operation, operation under emergency or abnormal conditions, shutdown procedures, emergency shutdowns, and the operational procedures shall be sequential and contain complete information for the successful operation and maintenance of the unit. 

3.6.2.8. Maintenance and Servicing Instructions (Preventive and Corrective):  Maintenance and servicing instructions shall be sequential and contain complete information for the successful maintenance and servicing of the equipment.  For every probable failure identified in the troubleshooting section, there shall be a maintenance procedure supporting the removal, replacement, repair, etc. for that item.  Instructions shall include a list of test equipment, special tools, and materials needed for maintenance and service.  This list shall include nomenclature, part/model number, and application.  Instructions and/or illustrations shall explain or show how test connections are made.  Actions and normal indications shall be defined for each test.

3.6.2.8.1. Cleaning and Lubrication:  Periodic cleaning and lubrication information, covering types of cleaning agents or lubricants shall be included.  Frequency of lubrications and intervals (daily, weekly, hours of operation, etc.) shall be presented.  Lubrication points and required amounts shall be identified.  When applicable, pictorial format for lubrication instructions shall be included to clearly illustrate location of each lubrication point.  Cleaning and lubrication during repair, replacement, or reassemble shall be included in the instructions covering those actions.

3.6.2.8.2. Inspection:  Instructions, including scheduling, for inspection of equipment for damage and wear shall be provided with emphasis on allowable service limits such as wear, backlash, end play, balance, and length and depth of scoring.

3.6.2.8.3. Troubleshooting:  Malfunctions that might occur during operation of the equipment shall be identified.  Troubleshooting data, and fault isolation techniques shall be in a logical step-by-step sequence and include the indication or symptom of trouble, the instructions necessary to determine the cause (to include test hookups), and action or reference to action to restore the equipment to operating conditions.  Applicable information shall be in chart form, logic tree form, tabular format with appropriate headings, or logic block or schematic diagrams.  The established maintenance theory for the associated equipment shall dictate the depth of the troubleshooting such as, localizing a defective circuit card assembly (CCA) and ending the action by removing and replacing the CCA as contrasted with carrying out the troubleshooting process on the defective CCA to determine the specific piece part that is defective.  For every probable failure identified in the troubleshooting section, there shall be a maintenance procedure supporting the removal, replacement, repair, etc., for that item.

3.6.2.8.4.  Disassembly, Repair, Replacement, Realignment, and Reassemble:  Sequential instructions for disassembly, repairing, replacing, realignment, and reassembling the equipment shall be provided.  The steps will be logically numbered and follow the method of maintenance defined for the equipment.  References between task procedures shall be minimized.  Test adjustment and checkout data after reassemble shall be provided.  Illustrations including exploded views shall be used as necessary to support each of these functions.

3.6.2.9.  Electrostatic Discharge (ESD) Sensitive Marking: All paragraphs addressing handling or maintenance, the acronym ESD (or other standard marking) shall identify actions which could damage ESD sensitive parts.  Handling or maintenance actions which could damage ESD sensitive parts, but which are not directly related to handling or maintenance of ESD sensitive parts, shall not be annotated with the acronym ESD, but shall be preceded by a caution.

3.6.2.10.  Reprogramming:  A description of reprogrammable memory, reprogramming theory, program setup, program confidence check-out, program loading and programming procedures shall be provided for equipment having a reprogrammable memory.  These instructions shall be sequential and contain complete information for the successful programming/reprogramming of the item.

3.6.2.11.  Parts List:  The manual shall include a parts list containing positive identification of parts for support of the equipment and shall include actual manufacturer or vendor part numbers or generic description necessary to obtain replacement parts.  When applicable the parts list shall indicate alternate vendors other than the manufacturer for parts that are commercially common, to include an alternate manufacturer, the manufacturer’s part number and adequate information to allow personnel to order the part directly for the manufacturer or a vendor.

3.6.2.11.1.  Parts List Illustrations:  Clear and legible illustrations shall identify component parts and parts relationships.

3.6.2.11.2.  Parts Listings:  Part numbers and part names shall be shown on illustrations or separately listed.  When the illustrations do not contain part numbers and part names, both the illustrations and separate listings shall show either index, reference, or key numbers which will cross-reference illustrated parts to listed parts.  The parts list shall cite the actual manufacturer/vendor and their part number or generic description.  Parts in the listing shall be grouped by assemblies, subassemblies, and modules with the parts identified to the assembly from which they are components.  Common commercial hardware and items that are not of special design such as bolts, washers, nuts, screws, fittings, keys, etc. and which are obtainable from a wide range of sources shall be identified by part number or the notation "Commercial" instead of a part number.  The part name (nomenclature or description) shall be complete enough to facilitate substitution of equivalent part from other sources.

3.6.2.12.  Operational and Maintenance Illustrations and Diagrams:  Manuals shall contain illustrations (line drawings, photographs, or halftones) for locating and identifying all components significant to operation and maintenance and to show configuration and parts relationship for removal and disassembly procedures.  Photographs shall be detailed and sharp, free of heavy shadows, distorted objects, cluttered foregrounds or backgrounds and give good contrast from white, middle tones, and black.  Free-hand sketches shall not be acceptable.

3.6.2.13.  Diagrams:    The following diagrams shall be included in the manual; simplified functional block, locator, schematic, electrical, digital, and others as necessary to adequately explain the concepts presented.

3.6.2.14.  Symbols:  Symbols used on illustrations and diagrams shall be standard or common to the trade or commodity.  Where nonstandard symbols are used explanations shall be provided.

3.6.2.15.  Overhaul Instructions:  When applicable the manual shall include overhaul instructions to return the equipment to mission capable condition.  As a minimum, the instructions shall include the following:

· List of support equipment, special tools, and facilities required

· List of mandatory parts

· Step by step procedures for performing all functions, including disassembly, removing, replacing, diagnosing, installing repairing assembly, in process testing, adjusting and inspection.

· Final test to assure satisfactory performance of the equipment or system overhauled  
3.6.2.16. Index.  Manuals shall include an index.

3.7.  Workmanship and Materials.  
3.7.1.  Workmanship.  Workmanship shall be of a quality consistent with the operational and environmental requirements in this document.  All surfaces, including threads, shall be free of burrs and sharp edges.  All material shall be sound, of uniform quality and condition, and free from seams, cracks, and other defects that may adversely affect the strength, endurance, wear and corrosion resistance of the part.  Adhesives shall be carefully applied where required to assure proper sealing and bonding and shall meet commercial standards for use outdoors.  Material shall not be treated in any manner to conceal defects.  Wires and cables shall be positioned or protected to avoid contact with rough or irregular surfaces and sharp edges to avoid damage to conductors.  All interior parts and surfaces shall be thoroughly cleaned and dried, and shall be free of dust, burrs, chips, grinding compound, mold release agents, or other debris.  Grinding compounds that may impregnate or adversely affect the specified finish shall not be used.  Parts shall be cleaned after fabrication and assembly IAW good commercial practice.  Corrosion shall be removed completely before parts are finished (including new undercoat) or assembled.  Electronic and electrical assemblies shall be free from solder particles, residual flux and other foreign material.

3.7.2.  Materials/Commercial Components.  The materials of construction shall use commercial or military standard components, parts, and assemblies of reliable construction.  Every attempt shall be made to use components which have a long term commercial availability and, whenever possible, multiple commercial supply sources.  Commercial products, processes, and practices shall be used to the maximum extent possible to reduce development, production, and operational support costs.

3.7.3.  Attachment Hardware.  Where practical, all removable covers shall use easily released latches requiring no tools to remove.


3.7.4.  System Engineering.  The contractor shall ensure human factors engineering, safety and health hazards are to commercial standards.  The components shall meet Occupational Safety and Health Agency (OSHA) safety standards.  The health hazard statement shall cover hazards to users, operators, maintenance personnel and personnel adjacent to equipment.

3.8.  PRODUCT SUPPORT:
3.8.1.  Not Used.
3.8.2.  Configuration Control:  The contractor will maintain configuration control and documentation of all design and design changes as pertain to the Performance Documents.  

3.8.3.  Future Design changes:  The contractor shall be responsible for notifying the Government of all design changes made after the base line established with the installation of the first range.  This notification shall be done before the design is changed so the Government will have the capability of requesting a modification of the change should it affect the lifecycle cost and operation of the range.  This base line is established (by this Performance Document and the installation of the first range) for the replacement assemblies and spare parts, parts lists, manuals, and software.  

3.8.4.  Baseline Documentation:  The contractor shall maintain documentation of this baseline for the duration of this contract. 

3.8.5.  Compatibility:  The contractor shall make every effort to provide for supply of repair and replacement parts to support the range for a minimum of 10 years after the termination of this contract.  During the 10-year life of the ranges, the contractor should insure that all future product improvements are downward compatible with the ranges installed under this Performance Document, or that adequate system unique replacement parts are available to support the ranges for 10 years. 

3.8.6.  Contractor Support.  The contractor shall provide support for all system-unique repair parts for a minimum of 10 years.  System-unique repair parts are manufactured specifically for the items installed on this type of range, and do not have application or use on similar systems manufactured by others.  This normally consists of parts manufactured from drawings controlled by the contractor, or items procured for use on the range that only have application to similar ranges.

3.9.  Not Used.
3.10.  Range Installation.  The layout of the range will be determined by the range control officer or designated personnel, who will locate and identify each target position for the contractor. This can be accomplished by marking the actual location on the range, or by providing a scale drawing of the range showing target locations. The contractor shall be responsible for the installation of all required power and communication lines.  The data and power lines shall be installed so that the failure of data or power on one position or lane will not stop training and operation on more than the lane affected by the failure.   The range installation shall minimally meet the following requirements.

3.10.1.   Range Access.  The contractor will be allowed access to the range for a 30 calendar day period to conduct installation of all the equipment.  This is to include the completion of contractor testing.  The clock for calculating the installation period shall begin on a date, which is mutually established between the contractor and contracting officer.   At the completion of the installation and before notifying the PCO that the range is complete, the contractor shall run his own test of the hardware to determine that it meets the requirements of the PD. When it is determined that the range operates correctly, the contractor will notify the PCO to schedule and/or confirm the acceptance inspection.

3.10.2.  Track Bed.  For the MIT, the contractor shall install the basic track bed.  

3.10.3.  Target Position.  For all target mechanisms, the hardware shall be installed so that at least 90% of the target is exposed above the berm when the target is in the raised position.

3.10.4.  Duties.   The Government will provide the range control tower and firing points.   The contractor shall install the RCS in the tower, using the power supplied as described in CEHND 1110-1-23.   The contractor shall supply hardware and any other equipment required to make an operational range.  The contractor is also responsible for any trenching required when installing the hardware and any berm installation to protect the down range hardware.  The contractor is responsible for restoring the range to an operational condition and repairing areas damaged during the installation to include the removal of all debris generated during the installation.  The contractor shall supply and install 3-D targets on all down range infantry target lifting devices.  The infantry targets to be installed on the ranges shall be manufactured IAW the 3-D target found in drawing 11829332.  The USG will provide the soil required to construct the berms on the range.  The soil will be located at the range.  The quaintly of the soil to be provided will be determined by the contractor and provided to the government during the site visit prior to the start of construction. 

3.10.5.  Information.  The Government will be responsible for insuring that the range personnel are properly informed and the range is ready for the installation.  After receipt of a Delivery Order, the USG will schedule a Target Interface (TI) inspection with the range far enough in advance of the start of installation to allow both parties to correct any deficiencies.  At the TI inspection the contractor and the Government will identify needed interfaces and corrections and identify the inspection discrepancies. Assignments will be made to correct the discrepancies, and prepare the range area to assure it is ready for the installation.

3.10.6.  Not Used
3.10.7.  Layout.  Upon completion of the range the contractor shall supply the range with a layout identifying the target address of each position, and include wiring diagrams showing how the power and data cables are wired to the installed hardware.

3.10.8.  Scenario.  Installation shall include a contractor-developed scenario loaded on the computer that addresses and tests all hardware.

3.10.9.  Electrical:

3.10.9.1.  Provided Power.  The contractor shall provide connection for all devices from commercial electrical distribution boxes.  The Government will be responsible for providing 240/120 VAC, 60 cycles, single-phase electrical service to the range, which will be terminated at a breakout box with a single throw lock out breaker.  This box will be within 20 feet of the control Tower.  The Government will provide a 120-volt outlet in the tower, a desk for installing the RCS hardware, and climate control for the tower.

3.10.9.2.  Lightning Protection.  The electrical system shall be protected from damage from lightning that passes over or strikes near the range.  The protection provided shall be designed for ease of failure detection, diagnostics, and repair.  If circuit isolation is required to provide lighting protection, no tools shall be required for the isolation.  Any disconnection hardware required to isolate the equipment, shall not result in more than minimal degradation of the cables, wires and connectors.  One man shall accomplish the isolation of the entire range in less than 5 minutes.  All electrical connectors which require frequent disconnect and reconnect action shall be constructed of a material which will resist daily use and last more than one year without a failure.  Metal connectors are preferred.

3.10.9.3.  Codes.  Electrical components shall be installed in accordance with all applicable national, state and local codes.    

3.10.9.4.  Spare Data.  Each target position shall have at least one spare data pair (wires), running from the power distribution center to the individual target position.

3.10.9.5.  Conduit.  All buried communication and power cables shall be inside conduit sized to be large enough to allow for the pulling of 20% additional wires and the possible removal of existing wires and pulling new wires at a later date.  All buried electrical conduit shall be at a depth to insure that it is not damaged by vehicles traveling over it or short rounds hitting the ground. Data cables shall be adequately isolated to protect them from interference from AC power cables.  

3.10.9.6.  Electrical power for Thermals. 

3.10.9.6.1.  Connectors. When required by the delivery order, the contractor shall provide a 120 VAC, 15 amp, standard 3 prong, weather proof, ground fault interrupter connector, which is grounded to a common neutral ground at each target position. 

3.10.9.6.2.  Isolation.  All buried electrical power cables, which can interfere with data communication on the range, shall be electrically isolated to prevent interference with the data transmission for the target positions.  This separation shall be greater than the recommended standard minimum for the type power and data cable placed in the ground for interference free operation.

3.10.9.6.3.  Codes.  Be installed in accordance with all applicable national, state and local electrical and ASME pneumatic pressure codes.  

3.10.10.  Air compressor (If applicable) 
3.10.10.1.  Size.  All compressors shall be commercially available, with sufficient Standard Cubic Feet per Minute (SCFM) capacity to simultaneously raise and lower all targets on the small arms range at a rate of 5 cycles or more per minute for a minimum of 15 cycles. All targets shall be raised simultaneously in less than 1 second and installed with the standard Army 3-D target.

3.10.10.2.  Power.  All compressors shall be capable of using 240 VAC, 60 cycle, single-phase range power.

3.10.10.3.  Moisture.  Drying capability shall be equipped to automatically remove moisture from air being supplied to the target devices. Adequate air drying capacity shall be supplied to insure reliable range operation under environmentally humid conditions up to 100%, and during adverse winter conditions that are normally experienced at the site where the range is installed. As required, the air dryers shall be capable of being regenerated, while on line, without removal of the dryer or a drying element during the regeneration cycle.  The purging of the air storage tank shall be automatic and frequent enough to eliminate freezing under winter conditions.  

3.10.10.4.  Life.  The compressor and air dryer shall be capable of operation for a minimum of 10 years with normal maintenance and repairs, and under all temperature and humidity conditions found on US military installations.  The repair and maintenance frequency should permit continuous operation of the compressor for a minimum of 3 months without requiring maintenance or repair other than normal PMCS.  Any required maintenance or replacement parts needed to keep the air dryers operating at peak efficiency shall be specifically addressed in the manuals and demonstrated during the training of the operators.

3.10.10.5.  Location.  The compressor shall be located in a power distribution center building to be installed by the contractor.  The contractor will provide any pad or hardware needed for installation of their equipment.  The building shall be located behind the firing line, and when possible, near the tower. 

3.10.11.  Pneumatic lines (If applicable) 

3.10.11.1.  Life.  Standard commercial quality tubing with a minimum 10 year expected life in pneumatic service shall be installed.

3.10.11.2.  Operating Temperature/Pressure.  Tubing capable of withstanding operating temperatures between -40 and +120 degrees Fahrenheit and system pressures up to 175 psi or a minimum of 25% above the maximum operating pressure of the compressor without damage or catastrophic failure.  

3.10.11.3.  Exposure Protection/Identification.  A conduit or covering shall protect all tubing from exposure to damaging effects caused by the atmosphere, sunlight and being buried.  All tubing ends in the power distribution center shall be equipped with a permanent tag identifying its connection by lane and row.  No air lines are to be exposed to the environment except when making a connection to hardware.

3.10.11.4.  Isolation.  Isolation/shut-off valves shall be installed that allows each lane to be isolated for repair without affecting the operation of the remaining lanes. Valves shall be of a construction that will last a minimum of 5 years without repair or replacement. 

3.10.11.5.  Blow down Valves.  Blow down valves shall be installed at any low points in the air header where moisture in the line may buildup and restrict airflow and/or freeze, and at the end of each air header in each lane to allow for the expulsion of moisture that might be collected in the header.  The blow down procedures shall be part of the operators and maintenance manual.  Each blow down valve shall be installed to prevent rain or moisture from entering the blow down section of header.

3.10.11.6.  Burial.  Air lines shall be buried to a depth below the frost line for the area or a minimum of thirty-six inches below the surface whichever is deeper.  Steps shall be taken to protect the buried lines from damage by shifting or settling earth, and from traffic traveling across the line. If the air line conduit is common to the electrical conduit, adequate capacity shall be provided to install 20% more electrical/data cabling. 

3.10.11.7.  Connections.  Quick-connect type connectors for pneumatic connections at the target positions, and where practical, in the power distribution center shall be installed at all air connections.  The quick-connect connectors shall be designed to provide a positive connect/disconnect junction, which is easy enough to use to preclude  inadvertent disconnects.

3.10.11.8.  Code.  The range shall be installed under the ASME pneumatic pressure requirements of ANSI B93.114M plus local and state ASME pneumatic pressure codes unless stated otherwise.     

3.10.12.  Target Pit and Berms. 

3.10.12.1.  Target Pit.  The pit shall be of sufficient size and density to support, enclose and protect the target mechanism and the target when in the down position.  The protection for the target mechanism shall be designed to prevent damage to the target and target lifter resultant from rounds being fired down range during training, and provide adequate interior clearance for maintaining the target lifting mechanism

3.10.12.2.  Protection.  The pit shall provide protections for the target mechanism from rounds fired at angles up to 60 degrees to the right or left of the target position, and from personnel firing at the target from a standing position 30 feet from the target.  All exposed metal or concrete surfaces shall be protected from live rounds striking the solid surface by an energy absorbing material. 

3.10.12.3.  Concealment.  The pit shall not conceal more than 10% of the base of the target when in the up position while insuring that the mechanism is still protected and the target concealed from view by firing personnel 30 feet away when in the concealed position.

3.10.12.4.  Pit Protection.  A new oak or similar density material that absorbs rounds without deflection and does not contain creosote preservative, shall be installed across the top and extend to protect exposed sides of each pit to eliminate damage to the pit and target from low shots and prevent possible ricochets.  This protection shall also sufficiently isolate the target mechanism so that vibrations from low shots shall not be detected as a hit by the target hit sensor.  The material shall be at least 8¾ by 6¾ inches and extend far enough to prevent rounds from striking the solid surface of the target pit.

3.10.12.5.  Berm Density.  All berms shall be of adequate density to protect the pit from short rounds.  The multipurpose machine gun ranges shall have berms adequate to protect the target mechanism from rounds up to 50 caliber.  The berm construction will be determined by the range design and weapons fired on that range.  Informational designs for berms and acceptable berm density can be found in CEHND 1110-1-23.
3.10.13. Clean Up. Upon completion of the range installation, the contractor will be responsible for the clean up of the range. This shall include, but not be limited to:

· the removal of debris from inside the installed hardware,

· the removal of installation debris in and around each target position and the tower,

· the removal from the range of excess equipment/hardware and the arrangement for disposition of said equipment/hardware,

· filling in of all trenches, which may have been created by the installation of the range,

· re-seeding to return the range to the original condition of all trenches and berms, which may have been created by the installation of the range.

SECTION 4 - Quality Assurance Requirements 

4.1.  General:   This section will specify acceptance criteria for Small Arms Ranges (SAR).  Acceptance will be based upon meeting the applicable requirements listed in Section 3 and Section 4 of the Performance Descriptions (PDs), the contract and any Scope of Work (SOW) for the SAR. The contractor must develop a test plan explaining how he will meet these requirements during Qualification and Range Acceptance Testing. This test plan shall be submitted to the Contracting Officer at least 30 days prior to any scheduled testing or inspection. Testing will not begin until the Government has approved the contractor’s test plan.  The Product Acceptance Test (PAT) attached provides examples of some of the testing the Government intends to perform. The Government reserves the right to test for any requirement at any time to verify contractual requirements are met and especially after design changes have occurred.

Requirements shall be validated in at least one of the following ways:

a.  Contractor Certification – Contractor shall certify the requirement has been met and is supported by test data. These certifications (with applicable test data) shall be delivered to the Contracting Officer at least 30 days prior to any Qualification or Range Acceptance.

b.  Qualification Requirements – Testing, demonstrations or inspections to be performed by the contractor and witnessed by the Government at the first installation of each type of range.

c.  Range Acceptance – Testing, demonstrations, or inspections to be performed by the contractor and witnessed by the Government at every additional range once qualification requirements have been met for that same type of range.

4.1.1.  Qualification Requirements:  Qualification testing shall be completed to demonstrate the manufacture’s ability to assemble, install and perform IAW requirements of this contract.  Equipment and materials used during qualification testing shall be representative of what will be installed on all future ranges.  The qualification requirements are specified in Table I below. Qualification testing will be conducted at a range as designated in the contract.  
4.1.2.  Range Acceptance:  Upon successfully meeting qualification requirements, acceptance of all future ranges (same type), will be IAW the contractor developed/Government approved test plan and the Range Acceptance criteria of Table I.  

4.1.3.  Alternate Test Methods:  The contractor may propose a different method to verify that a requirement has been met.  Any suggested changes to Table I or the contractor’s test plan shall be submitted to the Procuring Contracting Officer (PCO) at least 30 days prior to any Qualification or Range Acceptance testing to allow for review and approval by the Government.   
4.1.4.  Contractor Final Inspection:  After delivery and installation of the hardware, the contractor shall perform his own inspection and tests as necessary to assure that all contract requirements have been met. These inspections shall apply when Qualification or Range Acceptance Testing is being performed.  When all deficiencies found during the contractor’s inspections have been corrected, the contractor will notify the PCO in writing that the contractor hardware installation is complete and ready for final inspection by the Government. This notification shall be provided at least five working days prior to the date scheduled for initiation of range inspection. Adjustments/modifications to the inspection schedule may be made by telephonic notification to AMSTA-AR-QAW-C, provided such notification is made at least one day prior to departure of the Government Quality Representative for the designated range. The contractor is required to develop and submit to the PCO for review, (15 days prior to Government inspection), a basic generic, 50 cycle Hardwire and/or a 20 cycle radio frequency software scenario test package (which every is applicable), that will be able to run all targetry hardware on the range, and shall be utilized for all range inspections.  The Contractor inspections and tests shall include as a minimum the completion of a 20-cycle test for radio ranges and/or a 50-cycle test for hardwired ranges utilizing the contractor developed software scenario(s). 

4.1.5.  Government Final Inspection: 
4.1.5.1.  The Government final inspection will be IAW the contractor developed/Government approved test plan, PAT, paragraph 4.1, and Table I.   The Government reserves the right to have the contractor perform any tests or inspections as deemed necessary to assure compliance with all contract and specification requirements.  As a minimum, range inspections will be conducted in accordance with the following requirements and instructions, utilizing the same contractor developed software scenarios as required above:

4.1.5.2.   A failure free applicable operational “duty cycle” test(s), 50 cycle’s hardwired and/or 20 cycle radio frequency must be completed on the installed range. The Government may stop range acceptance, request corrective action, and continue acceptance at a later date if this test fails more than 3 times.

4.1.5.3.   A visual inspection and functional test of the installed items (and associated equipment) will be conducted.   The inspections shall include, but are not limited to, workmanship, loose cables or fittings, housekeeping (cleanup of the installed items and removal of residue/debris remaining from installation) and function.  These inspections and tests will be to the following:

Installed targetry/hardware will be sampled per the sampling plan provided below for each target type: 

*All sample sizes will reject on one deficiency.

TOTAL TARGETS       

SAMPLE SIZE

      ON THE RANGE


  2-8                               2


  9-15                             
3


 16-25                            
5


 26-50                            
8


 51-90                          
13


 91-150                        
20

     
 151 and above                    
32

4.1.5.4.   Acceptance of the range will require acceptance of all targetry hardware groups/target types that are installed on that range.

4.1.5.5.    The contractor shall not knowingly present any nonconforming items to the Government.  Accordingly, the contractor prior to Government acceptance of the range shall correct all defects observed during the inspection of the range.

4.1.5.6.    If a defect is found, the Government reserves the right to either stop inspection at that point and reject the range, or to complete inspection of the designated sample before cessation of inspection.

4.1.5.7.     If the range is rejected during initial and/or any follow on inspection, the contractor shall be required to take corrective action and resubmit the range for inspection in accordance with the timeframes listed in paragraph 4.1.5.  A written report of the corrective action(s) taken to include action to prevent such recurrence shall be prepared and submitted to the PCO.   The Government reserves the right to require submission and approval of the corrective action report prior to conducting the re-inspection.

 4.1.5.8.   If the range is rejected by the Government after the time of the initial inspection, or if the range is not ready for Government inspection at the time specified in the initial notification, the contractor may be held responsible for any and all additional costs incurred by the Government for re-inspection. These costs shall include, but not be limited to, any TDY charges, airfare, daily per diem and or salaries for Government personnel, which are related to the requirement for additional inspection(s).
4.1.5.9.    If a range is rejected by the Government, and is further rejected upon follow on inspection(s), the Government reserves the right to suspend all further inspection or to institute 100% inspection, on that and all subsequent ranges presented to the Government. Such action may remain in effect until the contractor has adequately demonstrated the effective corrective action has been taken to correct the problem and prevent recurrence.  Further, the contractor may be held responsible and charged for any and all costs incurred by the Government in performing 100% inspection.
4.1.5.10.   If a range is rejected by the Government, the contractor shall remain responsible for the maintenance and satisfactory operation of any already installed items/equipment on the range.  This includes any items, which had previously met the acceptance requirements during initial sampling inspection, until such time that the complete test range is accepted by the Government.  As a part of re-inspection, the contractor may be required to demonstrate satisfactory operation of the complete range.

4.1.5.11.   Government Acceptance: Acceptance of the installed system shall occur when the PCO or authorized representative of the PCO has been assured that all contract, SOW and PDs requirements have been met and so indicated by the affixed signature on the applicable DD Form 250.   

TABLE I.  REQUIREMENTS/VERIFICATION CROSS REFERENCE MATRIX

TURNKEY HIGH TECHNICAL SMALL ARMS RANGE

ABBREVIATIONS:
CC = Contractor Certification   
QR = Qualification Requirement

RA = Range Acceptance

SECTION 3




     SECTION 4  VERIFICATION

	REQUIREMENT


	TITLE
	
	CC
	QR
	RA

	3.1.
	Item Description
	
	
	
	

	3.2.
	General Requirements
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	3.2.2.
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	3.2.3.
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	X
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	3.2.6.
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	X
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	3.4.5.4.
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	X
	X
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	X
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	Attrition Capability
	
	X
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	3.4.5.9.
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	X
	X
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	X
	X
	X
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	X
	X
	X
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	X
	X

	3.4.5.13.
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	X
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	X
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	X
	

	3.4.5.16.
	Score Sheet Data Saving
	
	
	X
	

	3.4.5.17.
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	X
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	X
	X
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	X
	

	3.4.5.20.
	Not Used
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	Alibi Firing
	
	
	X
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	Target Control
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	3.4.5.24.
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	3.4.5.25.
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	X
	X
	

	3.4.5.26.
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	X
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	MFS Activation
	
	X
	X
	

	3.4.5.28.
	Scenario Changing
	
	X
	X
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	Software Ability
	
	X
	X
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	X
	X
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	3.5.3.
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	3.5.4.
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	3.5.5.
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	X
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	Snow and Ice
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	3.5.8.
	Sunlight
	
	X
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	X
	
	

	3.6.
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	X
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	X
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	X
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	X
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	X
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	X

	3.6.2.
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	Table of Contents
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	X
	X
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	X
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	X
	X
	

	3.7.
	Workmanship and Materials
	
	
	
	

	3.7.1.
	Workmanship 
	
	X
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	Future Design Changes
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	Compatibility
	
	X
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	Not Used
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	Track Bed
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	X
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	X
	X

	3.10.11.6.
	Burial
	
	X
	
	

	3.10.11.7.
	Connections
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