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System Specification

For

LAV Driver Trainer and the Driver / Weapons Station Upgrade for the AAV-TT

1. SCOPE

This specification establishes the performance requirements for the fabrication, production, installation, and testing of the Light Armored Vehicle (LAV) simulation based driver’s trainer and of the Assault Amphibious Vehicle – Turret Trainer (AAV-TT) driver’s station and weapons station upgrade.  

1.1 Identification

The CVTS training devices, as referenced in this specification, provide crew training to commanders, gunners, and drivers of the LAV-25 vehicles and to the gunners and drivers of the AAV-TT in both precision gunnery and mission tactical skills.  The CVTS training devices are used to train target acquisition, identification, and engagement with the LAV-25 and AAV vehicles with the main guns using both the primary and auxiliary fire control systems and sighting equipment against mobile and stationary threats, single and multiple targets, in realistic battlefield environment during day, night, and reduced visibility conditions.    

2. APPLICABLE DOCUMENTS

2.1 General

The documents listed in this section are specified in sections 3 or 4 of this specification.  This section does not include documents cited in other sections of this specification 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 that they must meet all specified requirements of documents cited in sections 3, 4, or 5 of this specification, whether or not they are listed.

2.2 Government Documents

2.2.1 Specifications, standards, and handbooks

The following specifications, standards, and handbooks of the exact revision listed below form a part of this specification to the extent specified herein.


Department of Defense Standard Practices

	MIL-STD-130N
	-
	Identification Markings of U.S. Military Property, dated 17 Dec 2007

	MIL-HDBK-454A
	-
	General Guidelines for Electronic Equipment


2.2.2 Other Government documents, drawings, and publications

The following Government documents, drawings, and publications of the exact revision level shown form a part of this document to the extent specified herein.


Federal Regulations

	21 CFR 1040
	-
	Code of Federal Regulations, Title 21, Part 1040, Performance Standards for Light-Emitting Products

	NSTISSP No. 11
	-
	National Security Telecommunications and Information Systems Security Plan, dated 11 Oct 2002



Occupational Safety and Health Administration (OSHA) Regulations

	OSHA 1910.302 - 308
	-
	Design Safety Standards for Electrical Systems



Department of Defense (DoD) Security/Information Assurance Documents

	DODI 8500.2
	-
	Information Assurance (IA) Implementation dated 6 February 2003



Department of Defense (DoD) Technical Manuals and Documents

	FM 17-97
	-
	Cavalry Troop

	FM-3-20.98
	-
	Reconnaissance Platoon

	TM 08594C-10/2
	-
	Operator’s Manual LAV-25 Hull

	TM 08594B-10/1
	-
	Operator’s Manual LAV-25 Turret

	MCO 3501.15
	-
	LAR T&R Manual

	TI 2320-12/62
	-
	LAV Towing TI

	TM8H667-13
	-
	Driver’s Vision Enhancer Operation

	MCWP 3-14.1
	-
	Light Armored Vehicle-25 Gunnery and Employment

	TM 10004A-25&P/2D
	-
	AAV Up-Gunned Weapon Station

	TM 09674A-10/3C
	-
	Assault Amphibious Vehicle

	MCWP 3-13
	-
	Employment of Amphibious Assault Vehicles

	TM 
	-
	AAV Thermal Sight Technical Manual

	FM 17-97
	-
	Cavalry Troop

	FM 17-97
	-
	Cavalry Troop

	FM 17-97
	-
	Cavalry Troop

	MCO 8400.6 W/CH 1-3
	-
	Licensing Procedures For Ordnance Vehicle Operators

	Un-numbered document
	-
	LAR T&R Revision FY2010 (Subset LAVTC Driver Simulator Requirements) document

	Un-numbered document
	-
	USMC Systems Approach to Training (SAT), dated 4 June 2004


2.3 Non-Government publications

The following documents of the exact revision listed below form a part of this document to the extent specified herein.


American National Standards Institute (ANSI)

	ANSI Z535.1-2006
	-
	Safety Color Code

	ANSI Z535.2-2002
	-
	Environmental and Facility Safety Signs

	ANSI Z535.3-2002
	-
	Criteria for Safety Symbols

	ANSI Z535.4-2002
	-
	Product Safety Signs and Labels

	ANSI Z535.5-2002
	-
	Accident Prevention Tags

	(Copies of these documents are available from www.ansi.org or Global Engineering Documents, 15 Inverness Way, East Englewood, CO 80112.)



Electronic Industries Alliance (EIA)

	EIA RS-471
	-
	Symbol and Label for Electrostatic Sensitive Devices

	(Copies of this document are available from www.eia.org, or http://global.ihs.com/, or Global Engineering Documents, 15 Inverness Way, East Englewood, CO 80155-6800



Institute of Electrical and Electronics Engineers (IEEE)

	IEEE 200-1975, Revision 1988
	-
	Standard Reference Designations for Electrical and Electronics Parts and Equipment (ANSI/IEEE Y32.16)

	(Copies of this document are available from www.ieee.org or IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854-1331.)


2.4 Order of precedence
In the event of a conflict between the text of this specification and the references cited herein, the text of this specification takes precedence.  Nothing in this specification, however, supersedes applicable laws and regulations, unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Functional and performance requirements

3.1.1 Missions
The Combat Vehicle Training Systems (CVTS) training devices shall provide training to individual crew members (commander only, gunner only) and vehicle crews (commander, gunner and driver) in precision and degraded gunnery skills.  The training devices shall be capable of being networked to provide training skills required for combined training operations (section and platoon operations).

The training devices shall consist of a vehicle simulation and an instruction system.  The vehicle simulation function shall simulate the aural, visual, tactile, and physical cues that the crew member(s) experience when in the weapon system environment. The crew member(s) respond to these stimuli through physical and communication responses that are monitored. Their responses are used to modify the tactical environment in a manner that results in new stimuli appropriate for the action taken. The crew member(s) responses are compared to performance standards that exist for the response. A control and monitor function provides training equipment and exercise controls, and supports monitoring of the session.  A computational subsystem shall provide the data interconnection among the cue generation functions, the vehicle simulation and control functions, and the instructional system, as well as providing the interface to the trainer network.

3.1.2 LAV Driver Trainer

The LAV driver trainers shall provide the LAV-25 vehicle drivers entry level training as well as sustainment and advanced training.  The trainers shall provide the Marines the training IAW the LAR T&R Revision FY2010 (Subset LAVTC Driver Simulator Requirements) document, which includes critical driver T&R tasks that shall be trained in the simulator.  

The LAV Driver Trainer shall consist of four (4) Light Armored Vehicle (A2 variant) driver stations and one (1) Master Instructor/Operator Station (MI/OS).  The instructor shall have the ability to choose any of the following variants for training:  an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP)
 Kit A, an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kit B, an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kit C, an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kit D, an unarmored LAV-25A2, and an LAV-Recovery variant.  When the LAV-Recovery variant is selected for training, the system shall replicate the vehicle kinematics and performance of the towing of another LAV-25 A2.

The LAV driver trainer shall replicate and simulate the LAV-25 driver compartment, instrument and controls for the driver, and shall have the capability to interface with the LAV-25 AGTS training devices.  

The four (4) LAV driver trainer stations shall have the ability to be located and operate within the designated simulator areas per the Government provided floor and site plan (project PE1015R) while maintaining a two (2) feet maximum safety distance from any other structure or device and shall maintain safety distance from other training device operational motion envelopes. 

The training device shall incorporate an automatic emergency motion stop mechanism that shall be activated when the safety zone is breached while the device is in operation (railing provided by project PE1015R).  The training device shall also include an emergency motion stop switch for the motion platform located at the MIOS. A power interrupt switch for the entire training device shall also be located at the MIOS.
3.1.2.1 Required states and modes
LAV Driver Trainer shall be capable of operation in the following modes;

3.1.2.1.1 Independent System Mode

The LAV Driver Trainer shall operate in Independent System Mode. Independent System Mode consists of one (1) LAV Driver Trainer driver station, controlled from the MI/OS.  The system shall have the capability to operate each LAV Driver Trainer driver station independently and simultaneously.  The system shall have the capability to allow four (4) instructor/operators to instruct, monitor, and control the four (4) LAV Driver Trainer driver stations independently (one instructor/operator per station).  The system shall have the capability to allow one (1) instructor/operator to instruct, monitor, and control up to four (4) LAV Driver Trainer stations (one instructor/operator per multiple stations).  The instructors shall have the ability to choose any of the following variants for training:  an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kits A/B/C/ or D, an unarmored LAV-25A2, and an LAV-Recovery variant.

3.1.2.1.2 Multi System Mode

The LAV Driver Trainer shall operate in Multi System Mode. Multi System Mode consists of two (2), up to four (4), LAV Driver Trainer driver stations networked together for section and platoon training respectively.  While in Multi System Mode, up to four (4) LAV Driver Trainer driver stations shall have the ability to be controlled by one (1) instructor/operator.   The system shall have the capability for two (2) section training evolutions to be conducted simultaneously – controlled by two (2) instructor/operators.   If two (2) stations are training in Multi System Mode, the remaining stations shall have the ability to train in Independent System Mode or AGTS System Mode.  Each instructor shall have the ability to choose any of the following variants for training:  an armored LAV-25A2 with the Ballistic Protection Upgrade Package (BPUP) Kits A/B/C/ or D, an unarmored LAV-25A2, and an LAV-Recovery variant

3.1.2.1.3 AGTS System Mode 

The LAV Driver Trainer shall have the capability of being networked to the LAV-25 Advanced Gunnery Training System (AGTS).  In AGTS System Mode, one (1), up to two (2), LAV Driver Trainer driver stations shall be networked to one (1), up to two (2), LAV-25 AGTS respectively for AGTS crew gunnery training.  While stations are training in AGTS System Mode, the remaining stations shall have the ability to train in Independent System Mode or in Multi System Mode.  Government GFI will be provided to assist with network capabilities.
3.1.2.1.4 Maintenance Mode

The LAV Driver Trainer shall operate in Maintenance Mode.  Maintenance Mode consists of the LAV Driver Trainer System performing systems and network diagnostics on the driver stations.  Maintenance Mode shall contain a means to conduct readiness testing and system evaluation.  These functions shall facilitate determining the operating conditions, status, and calibration requirements of the training devices.  The readiness test and system evaluation functions shall be menu driven.  Maintenance Mode shall perform network diagnostics for Multi System Mode.  Driver stations not in Maintenance mode shall retain the ability to train students while the other systems are performing the maintenance procedures.

3.1.2.2 LAV Driver Trainer Functions

The LAV Driver Trainer shall train LAV Crewmen in vehicle operation, reaction to contact, formation driving, and immediate action procedures during realistic threat and emergency situations in all weather and battlefield conditions.  The LAV Driver Trainer shall allow for repetition, review, and critique of training scenarios.  LAV Driver Station shall have the capability to provide training in the critical driver tasks, as defined in the LAR T&R Revision FY2010 (Subset LAVTC Driver Simulator Requirements) document, that can be repetitively trained in the simulator.

3.1.2.2.1 LAV Driver Station Controls

The LAV Driver Trainer shall replicate the form, fit, and function of the LAV 25mm- A2 variant (LAV-25) combat vehicle’s driver compartment, instruments, controls, and gauges.  

3.1.2.2.1.1 LAV Driver Station Windshield 

The LAV Driver Trainer shall provide the ability to connect the windshield and electrical cable for the wipers for low visibility driving situations.  The windshield wipers shall be simulated in the virtual environment and provide proper vision enhancements during low visibility weather situations.  

3.1.2.2.1.2 LAV Driver Station Instruments, Controls, and Gauges 

The LAV Driver Trainer shall replicate the driver station instruments, controls, and gauges.  The instruments, controls, and gauges shall provide realistic operation in order to test the driver on the location and proper operation of LAV-25 instruments, controls, and gauges.  The driver station instrument, control, and gauge locations shall be within ¼” tolerance from the locations in the LAV-25 A2 combat vehicle.
The following items shall be replicated but shall be non-functional and for reference only:

· Heater Control Panel

· 
· 
· M3 Heaters

3.1.2.2.1.2.1 Driver Controls 

The LAV Driver Trainer shall replicate the driver’s controls per section 2-1 of the Technical Manual (TM 08594C-10/2).  The items shall function as defined in the TM except for the following, which shall be non-functional and replicated for reference only:

· Winch Controller Plug Socket

· Horn Switch 

· Slave Receptacle

3.1.2.2.1.2.2 Driver’s Seat 

The LAV Driver Trainer shall replicate the function of the driver’s seat per section 2-11 of the Technical Manual (TM 08594C-10/2).  The LAV Driver Trainer shall replicate the seat belt.
3.1.2.2.1.2.3 Instrument Panel

The LAV Driver Trainer shall replicate the instrument panel per section 2-2 of the Technical Manual (TM 08594C-10/2).  The items shall function as defined in the TM except for the following, which shall be replicated for reference only:

· Plugs (plug socket J7 for driver’s night vision periscope shall be functional as defined in the TM)

· 
· Adjustable Periscope Wiper Switch

· Periscope Washer Switch

· Windshield Washer Switch

· Windshield Heater Switch

3.1.2.2.1.2.4 Driver’s Heads-up Display (HUD)

The LAV Driver Trainer shall replicate the Drivers Heads-Up Display (HUD) per section 2-6 of the Technical Manual (TM 08594C-10/2).  The items shall function as defined in the TM.

3.1.2.2.1.2.5 Automatic Fire Suppression System (AFSS)

The LAV Driver Trainer shall simulate the vehicles Automatic Fire Suppression System (AFSS) per section 2-8 of the Technical Manual (TM 08594C-10/2).   The system shall provide the ability to train drivers on the proper use of AFSS.

3.1.2.2.1.2.6 Intercom Communication System

The LAV Driver Trainer shall replicate the C-11133 Intercom communication system for driver’s intercom and vehicle radio per section 2-13 of the Technical Manual (TM 08594C-10/2).  

3.1.2.2.2 LAV Driver Station Malfunctions 

The LAV Driver Trainer shall provide the ability to induce the following malfunctions and Alarm tests:    

· Loss of Steering

· Flat Tire

· Brake Failure

· Low Brake Air

· Low Fuel

· Hydraulic Oil Temp (High/Low) – applicable to recovery variant only

· Alarm Test

3.1.2.2.2.1 LAV Driver Station Annunciator Panel Malfunctions 

The LAV Driver Trainer shall incorporate and couple the following malfunctions/Alarm tests with the appropriate gauges, switches, and/or knobs on the driver’s annunciator panel:

· Brake Failure

· Low Brake Air

· Low Fuel

· Hydraulic Oil Temp (High/Low) – applicable to recovery variant only

· Alarm Test

3.1.2.2.3 LAV Driver Trainer LAV Vehicle Communication

The LAV Driver Trainer shall accurately reflect the C-11133 Intercom communication system characteristics to allow for crew coordination up to platoon level.  The simulated vehicle communications shall replicate the operation and limitations of the LAV-25 C-11133/VIC-2 communication system within vehicle environment.  The simulation system’s sound effects shall support all internal and external audio cues necessary for effective training of the crewmen.  The system shall have the capability to use Combat Vehicle Crewman’s (CVC) helmets at each trainee station.  

3.1.2.2.4 LAV Driver Trainer Steering

The LAV Driver Trainer shall provide active force feedback steering for the LAV.  The steering system shall automatically adjust the force feedback conditions and performance based on the selected variant selected during training.  

3.1.2.2.5 LAV Driver Trainer Brake System

The LAV Driver Trainer shall provide a brake system that simulates the brake performance characteristics based on the selected variant used during training.   The brake system shall automatically adjust to the conditions and performance based on the simulated vehicle selected during training.

3.1.2.3 LAV Driver Trainer Software, Models, and Vehicle Dynamics

The LAV Driver Trainer shall provide the capability to allow the simulated vehicle to perform the tasks listed in the LAR T&R Revision FY2010 (Subset LAVTC Driver Simulator Requirements) document.  The LAV Driver Trainer shall simulate the vehicle dynamic and kinematic handling characteristics of an LAV-25 A2 to include the vehicle load and center of gravity for the LAV-25A2.  The LAV Driver Trainer shall simulate the vehicle dynamic and kinematic handling characteristics of: an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kit A, an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kit B, an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kit C, an armored LAV-25A2 with Ballistic Protection Upgrade Package (BPUP) Kit D, an unarmored LAV-25A2, and an LAV-Recovery variant.  The towing characteristics of the LAV Recovery variant shall also be accurately replicated and simulated in the system.  The towing characteristics shall be based on the towing of another LAV-25A2.  

3.1.2.3.1 LAV Driver Trainer Software, Models, and Vehicle Dynamics – Swimming the Vehicle

The LAV Driver Trainer shall simulate “swim” form, fit, function, and transition from land-to-swim-to-land dynamics for the variants listed in section 3.1.2.3 except for the LAV-Recovery variant and the armored LAV-25A2 with BPUP Kit D (these two (2) variants shall not be selectable during swimming exercises).  The LAV Driver Trainer shall simulate swimming the vehicle and the tasks associated with “swimming” as defined in Technical Manual (TM 08594C-10/2).  Driver preparations, after swim checks, and operations that take place outside the vehicle shall not be included.  

3.1.2.3.2 LAV Driver Trainer Software Data Collection.

The LAV Driver Trainer computational subsystem shall ensure that data usage is captured, recorded and stored. Trainer Usage information shall include device number, device serial number, trainer scenarios and/or exercises run per trainer for each training session.  Trainer Usage Data shall also capture the following information during a user specified reporting period per training device: number of students trained, trainer utilization hours, training exercises run, trainer downtime and trainer malfunctions or deficiencies (which result in trainer's inability to complete training exercises or scenarios). Usage data shall have capability to transfer to removable media, to include CD-ROM, in adobe PDF
3.1.2.4 LAV Driver Trainer Visuals

The LAV Driver Trainer shall provide the ability for the driver to drive “Out-of-The-Hatch” (OTH) with the hatch in the ninety degree (90°) position, drive with the hatch in “combat lock”, and also the driver must be able to drive "buttoned-up" using the M17 Drivers Periscopes (hatch closed).  While in NVG mode, the system shall simulate the performance of the baseline AN PVS-14 NVG 40 degree field of view with 1X magnification.  The driver station shall incorporate the Driver View Enhanced capability for reduced visibility and night scenarios.  The LAV Driver Trainer shall provide the visual effects of the trim vane operation.  The LAV Driver Trainer shall provide the visual obstructions caused by vehicle equipment.  The visual requirements for the LAV Driver Trainer are described in Appendix A, section 3.2.1.6.1.  
3.1.2.4.1 Drivers Vision Enhancer (DVE)

The LAV Driver Trainer shall incorporate the Driver’s Vision Enhancer (DVE) for reduced visibility and night scenarios.  The DVE shall have the ability to be removed and installed in the tactical operating location within the driver’s compartment.  The DVE shall function as defined in TM 08594C-10/2 and TM8H667-13.  

3.1.2.4.2 Night Vision Goggles (NVGs)

The LAV Driver Trainer shall provide the capability to drive with simulated NVGs in the event of DVE malfunctions.

3.1.2.5 LAV Driver Trainer Exercises
No more than thirty exercise scenarios shall be built to incorporate the 1000 and 2000 Individual Events LAV Crewman Training and Readiness (T&R) Tasks associated with the LAV Driver, as defined in the Government provided LAR T&R Revision FY2010 (Subset LAVTC Driver Simulator Requirements) document.  The exercises shall incorporate the LAV driver licensing criteria IAW MCO 8400.6 W/CH 1-3 – Licensing Procedures For Ordnance Vehicle Operators.  Collective Training (3000 thru 5000 T&R Tasks) associated with the LAV Driver, as defined in the Government provided LAR T&R Revision FY2010 (Subset LAVTC Driver Simulator Requirements) document, shall have the capability of being performed when operating in AGTS System Mode.  The exercises shall include the T&R events associated with the exercise’s mission.     

3.1.2.5.1 LAV Driver Trainer Exercises 
The LAV Driver Trainer shall provide Crew, Section, and Platoon scenario exercises that include but are not limited to the items contained in items 1) through 7) herein below, and the conditions defined in the LAV T&R Tasks, LAV Crewmen Drivers Skills Test, Program of Instruction, and Technical Manual; 

1) Drivers skills test

a) Ascend/descend steep grades

b) Narrow ridge or knife edge crossing

c) Trench crossing

d) Vertical step

e) Track ruts

f) Obstacle avoidance (barbed wire, rocks, logs, curbs, rock walls, trees, banks, standing water).  

2) Driving in off road conditions, hard surface road conditions to include highways, and restrictive areas.

3) Driving in the following environmental conditions: snow, ice, rain, mud, rocky terrain, and sand.

4) Driving in mildly aggressive and aggressive civilian traffic conditions.

5) Driving while conducting ford and swim operations 

a) Simulated up to maximum sea state – 2.5ft waves and 3.25mph water currents.

b) Combat, steep, and shallow water entries.

6) Immediate actions to emergency situation caused by equipment malfunctions.

7) Towing of an LAV (Recovery Variant only)

3.1.2.6 Master Instructor/Operator Station (MI/OS)

The MI/OS shall provide the access to all the control and monitoring functions of the LAV Driver Trainer.  The MI/OS shall have the capability to control and monitor up to four (4) driver stations independently and simultaneously.  In addition, the MI/OS shall be able to network up to four (4) driver stations to allow the trainers to interact in the same scenarios and allow for convoy and collective training tasks.  The MI/OS shall provide the instructor/operator the ability to select malfunctions prior to the start of an exercise as well as any time during the exercise.  The MI/OS shall provide the instructor/operator the ability to select environmental conditions prior to the start of an exercise as well as vary the conditions any time during the exercise. The MI/OS shall provide the ability to monitor the switch positions inside the drivers cab.  The MI/OS shall provide the ability to link the driver stations to the LAV-25 AGTS.  

The MI/OS shall allow system start up and initialization; allow the system Administrators to create, maintain and access student and class records; allow the Instructors to control training scenarios and monitor the student’s performance in real time; allow communications with students and allow maintenance personnel to access diagnostic and maintenance software.  The MI/OS shall contain hardware and software for system start-up and initialization and shall allow the system operators (Administrators, Instructors and maintenance personnel) to perform their respective functions on the LAV Driver Trainer.  The MI/OS shall be configured with a large flat work surface, communications controls, LAV Driver Trainer power controls, accommodations for the mouse and keyboard, printer and an array of color monitors to control and monitor LAV Driver Trainer operation. 

The MI/OS shall have the capability to power-on the LAV Driver Trainer and initialize the system to a state where all systems are powered up and ready to operate.  The LAV Driver Trainer shall be initialized and ready to operate within five (5) minutes of initial power-on.  From the initialized, ready to operate state, operators shall be able to initiate Administrator, Instructor or maintenance personnel functions.  The MI/OS shall also have the capability to power-down the LAV Driver Trainer in a controlled, safe manner consistent with the trainer hardware and software (both application and operating system) requirements.

3.1.2.6.1 MI/OS Scoring

The LAV Driver Trainer shall provide an MI/OS that will score driver related tasks as defined in the LAV Crewman T&R tasks, LAV Crewman Drivers Skills Test, and Program of Instruction IAW LAR T&R standards.  The scoring shall provide measures of task and mission success/failures of LAV driver’s skills in any/all simulated environments and conditions IAW LAR T&R standards.  Scoring of the driver trainer scenarios are accomplished by the system so that training evaluation is consistent among all the students.
3.1.2.6.2 MI/OS Communication

The MI/OS shall provide a communication system that allows communication to each driver station and to the LAV-25 AGTS when in AGTS System Mode.  The LAV Driver Trainer shall provide a communication system that includes the capability to monitor and control individual vehicle radio traffic from any instructor/operator.  The system shall include the capability to use either commercial headsets or an external speaker set.  The MI/OS headset shall be adjustable for head size with cushioned, closed ear (completely surrounds the ear) headset speaker enclosures with noise canceling speakers and adjustable, noise canceling microphones.  The MI/OS shall have controls to adjust the volume levels of the Instructor and observer headset audio individually.  Communications from the student to the instructor shall always be active.  MI/OS communications shall be active anytime the MI/OS is powered-up.

3.1.2.6.3 MI/OS After Action Review (AAR)

An After Action Review (AAR) system shall be provided to allow off-line review of training results. The AAR system shall record and playback the entire scenario and include the capability to pause, rewind, and fast forward (2x, 4x and 8x) the playback scenario.  The AAR shall be functionally available at any time after the completion of a scenario and shall not preclude the concurrent use of any other LAV Driver Station modules (i.e., MI/OS and Driver Station) for training purposes. The playback of a training scenario, either pre-programmed or free run, shall recreate the visual, aural and instrumentation cues of the original execution. The AAR shall be designed to allow the recorded footage to be archived on CD-R disks that can be played on standard PC workstations and DVD players. 
3.1.2.7 Advanced Gunnery Training Systems (AGTS) Integration

The LAV Driver Trainer shall integrate with the two (2) permanent USMC LAV-25 AGTS driver stations at the School of Infantry (SOI) West, Camp Pendleton, CA to allow for crew coordination during crew gunnery, section, and platoon training.  When operating in the LAV-25 AGTS System Mode, the LAV Driver Trainer shall couple the control, gauge, and system functions to the respective functions of the AGTS it is networked with.

3.1.3 Amphibious Assault Vehicle – Turret Trainer (AAV-TT) Driver & Weapons Station Upgrade
3.1.3.1 Amphibious Assault Vehicle – Turret Trainer (AAV-TT) Driver & Weapons Station Upgrade Requirements

The AAV-TT Driver & Weapons Station Upgrade must fit within the footprint of the existing layout of the sixteen (16) fielded trainers.

3.1.3.1.1 AAV-TT Driver Station

3.1.3.1.1.1 Instruments, Controls, and Gauges

The following instruments, controls, and gauges shall be simulated and shall provide correct and realistic representation and operation to support driver training during a gunnery training exercise:

· Tachometer

· Speedometer

· Panel Reading Lights

· Steering Wheel

· Transmission Gear Selector

· Hand Throttle

· Mode Selector Switch

· Fuel Control Lever

· Parking Brake Handle

· Accelerator Pedal

· Brake Pedal

· Bow Plane Controls

The driver’s seat shall function as defined in TM 09674A-10/3C.  All other driver station panels, controls, and gauges (as referenced in Figure 2-1 Driver’s Station of TM 09674A-10/3C) shall be included and shall be non functional for reference only.

3.1.3.1.1.1.1 Smoke Generation System

The smoke generation system shall be simulated and shall provide correct and realistic representation and operation to support gunnery training exercises.  The smoke generation system shall function as defined in TM 09674A-10/3C.

3.1.3.1.1.2 Steering Feedback and Brake Performance

The driver compartment steering wheel shall provide active force feedback to the trainee.  The steering system shall automatically adjust the force feedback conditions and performance based on the AAV combat vehicle.  The brake system shall simulate the brake performance characteristics of an AAVP7A1.  The brake system shall automatically adjust the conditions and performance based on the AAV combat vehicle.

3.1.3.1.1.3 AAV-TT Driver Visuals

The driver station visual system shall support operation in 1) an “Out-of-The-Hatch” (OTH) position with the hatch at the ninety degree (90°), 2) the “combat lock” position, and 3) the "buttoned-up" position using the direct vision blocks (hatch closed).  While in NVG mode, the system shall simulate the performance of the baseline AN PVS-14 NVG 40 degree field of view with 1X magnification.  The driver station shall incorporate the Driver View Enhanced capability for reduced visibility and night scenarios.  The visual requirements for the AAV-TT Driver & Weapons Station Upgrade are described in appendix A, section 3.2.1.6.3.

3.1.3.1.1.4 AAV-TT Gunner Visuals

The gunner station visual system shall support operation in 1) an “Out-of-The-Hatch” (OTH) position with the hatch at the ninety degree (90°), 2) the “combat lock” position, and 3) the "buttoned-up" position using the direct vision blocks and the M36E3 with Thermal Sighting System.  The out-of-the-hatch scene shall simulate unaided and Night Vision Goggles (NVG) views.  While in NVG mode, the system shall simulate the performance of the baseline AN PVS-14 NVG 40 degree field of view with 1X magnification.  The gunner station upgrade shall maintain the baseline capability to train using the M36E3 with Thermal Sight supporting the thermal visual, the day sight visual, the unity window visual and the effects of thumb slide manipulation. The visual requirements for the AAV-TT Driver & Weapons Station Upgrade are described in Appendix A, section 3.2.1.6.3.

3.1.3.1.1.5 Weapon Simulation

The AAV-TT Driver & Weapons Station Upgrade shall maintain, at a minimum, the current weapon fidelity with respect to weapon movement, recoil, and trigger manipulation.  The AAV-TT Driver & Weapons Station Upgrade shall incorporate the use of the Smoke Grenade Launchers into the visual simulation.  Simulation of the felt weapon recoil shall not require use of bottle CO2.

NOTE:  The baseline ISMT M2 weapon has been modified to support the AAV-TT simulation. The ammunition trays, and associated sensors, have been removed from the baseline weapons.  The sensors removed include the ammunition detection sensor and the ammunition feed cover position sensor. 

3.1.3.1.1.5.1 Improved Weapon Simulation (OPTION)

The weapons simulation shall include the loading/unloading of the weapons ammunition and immediate action procedures during gun malfunctions.  

3.1.3.1.1.5.2 Consumable Ammunition (OPTION)

The weapons simulation shall include the use of consumable training ammunition.
3.1.3.1.1.6 Trainee Video Monitor

The AAV-TT Driver & Weapons Station Upgrade shall integrate a video-based monitoring capability that will enable the instructor seated at the Instructor/Operator station to monitor the gunner and driver’s activities taking place within the trainee’s stations.

3.1.3.1.2 Vehicle Communications

The simulated vehicle communications shall replicate the operation and limitations of the AAV C-11133/VIC-2 communication system within vehicle environment.  The update shall maintain the existing system's capability to use either the Combat Vehicle Crewman's (CVC) helmet or a commercial headset at each of the trainee stations.  The updated system shall maintain the existing system's Instructor/Operator's capabilities to monitor and control individual vehicle or radio traffic from any instructor/operator station.  The simulation system's sound effects shall be updated to realistically replicate vehicle and weapons sound effects and support all internal and external audio cues necessary for effective training of the crewmen.  

3.1.3.1.2.1 Vehicle Communications Effects (OPTION)

The simulated vehicle communications shall replicate effects of interference, terrain obstructions, and distance on radio communications

3.1.3.1.3 Simulation System

The capabilities of the current AAV-TT v2.0 software documented in the AAV-TT System Interface Manual v1.7 and Instructor Operator Manual v1.5 shall be considered the minimum baseline functionality for instructor control, scenario authoring, Semi Automated Force (SAF) integration, gunnery table metrics, weapon and vehicle malfunctions, and HLA compliant trainer networking required of any upgrade or replacement software system.  The simulation system shall support the ability to field modify and add sound cues that are appropriately mapped to the virtual environment.  The simulation system shall include an instructor led After Action Review capability that can be concurrently presented to crews seated within the trainer crew stations and those located within the training room.

3.1.3.1.4 Terrain Databases

The AAV-TT Driver & Weapons Station Upgrade shall provide geo-typical terrains for use in the Simulation System to include at a minimum a 1) open desert terrain, 2) mountainous terrain, 3) wooded terrain, 4) jungle terrain, 5) beachhead with inland movement, and 6) an urban terrain appropriate for Military Operations in Urban Terrain (MOUT).    

3.1.3.1.5 Scenario Exercises

The Simulation System of Section 3.1.3.1.3 shall be capable of presenting both Gunnery Table exercises and scenario exercises.  The system shall provide the operator an authoring and modification capability including tasking of computer generated forces (CGF) that is at a minimum equivalent to the authoring provided by the current AAV-TT v2.0 software.    Exercise scenarios shall be built to incorporate the AAV Crewman Training and Readiness (T&R) Tasks associated with the AAV Crewmen, as defined in the provided AAV Capabilities Matrix.  The exercises shall include the T&R events associated with the exercise’s mission.     

The Gunnery Table exercises shall be in accordance with AAV Gunnery Manual MCWP 3-13, Employment of Amphibious Assault Vehicles and Subject Matter Experts (SME) requirements to reflect the most current standards and Fleet requirements.  Scoring nomenclature shall be in accordance with Transient Personnel Unit (TPU) evaluation guidelines and procedures in the AAV Gunnery Manual

Ten (10) practice gunnery exercises shall be created based on the formal Gunnery Table Exercises.  Each practice exercise shall contain six (6) unique scenarios that are a rehearsal of the exercise’s particular gunnery technique being evaluated.

The AAV-TT Driver & Weapons Station Upgrade shall provide ten (10) AAV Combined Arm Exercises (CAX) exercises utilizing an open dessert and mountainous geo-typical area (similar to 29 Palms), four (4) AAV section exercises utilizing Military Operations in Urban Terrain (MOUT), and four (4) section exercises utilizing wooded geo-typical area (jungle terrain).  All exercises shall be in accordance with SMEs inputs to meet the Fleet training requirements for Combined Arm Exercises (CAX).   The contractor shall provide two (2) Gunnery exercises that include ship-to-shore movement (to include transition sea-to-land and land-to-sea dynamics) as defined by the gunnery manual and SME requirements.  

3.1.3.1.6 AAV-TT Software Data Collection.

The AAV-TT computational subsystem shall ensure that data usage is captured, recorded and stored. Trainer Usage information shall include device number, device serial number, trainer scenarios and/or exercises run per trainer for each training session.  Trainer Usage Data shall also capture the following information during a user specified reporting period per training device: number of students trained, trainer utilization hours, training exercises run, trainer downtime and trainer malfunctions or deficiencies (which result in trainer's inability to complete training exercises or scenarios). Usage data shall have capability to transfer to removable media, to include CD-ROM, in adobe PDF
3.1.4 Reliability
The minimum acceptable Mean-Time-Between-Failures (MTBF) for the LAV Driver Trainer and the AAV-TT Driver & Weapons Station Upgrade shall be 500hours.  GFE and NSN items are exempt from this requirement.

3.1.5 Power supply reliability
Stand-alone power supplies shall be rated by the manufacturer at no less than 80,000 hours MTBF.  Power supplies that are an integral part of GFE, commercial items, and NDI are exempt from this requirement.

Note:  Commercial Items and NDI are not equivalent terms.  Only when the specified requirements apply equally to both types of equipment, they are collectively referred to as CaNDI.
3.1.6 Maintainability
Quantitative maintainability requirements for the LAV Driver Trainer and the AAV-TT Driver & Weapons Station Upgrade shall be a Mean-Time-To-Repair (MTTR) of 30 minutes, a Maximum-repair-time (MMAX) of 60 minutes to the 90th percentile for unscheduled onsite maintenance. 

3.1.7 Environmental conditions
The LAV Driver Trainer and the AAV-TT Driver & Weapons Station Upgrade equipment shall withstand the following environmental conditions without deterioration:

a. Temperature:

(1) Operating:  +61 degrees Fahrenheit (deg. F) to +90 deg. F 

(2) Non-operating: -40 deg. F to +145 deg. F

b. Relative humidity:

(1) Operating:  50 percent +/- 20 percent nominal, not to exceed 80 percent, non-condensing

(2) Non-operating:  Up to 95 percent, non-condensing

3.1.8 Transportability
The training systems described herein shall be transportable (air, ground and sea) by standard commercial transportation.  The training systems shall be of adequate strength to withstand, without damage, normal stresses incident to movement, handling in transit, hoisting, and tie-down aboard transporting vehicles.  The training systems shall be constructed such that installation, assembly, and disassembly can be accomplished with no special equipment or tools and without the necessity of soldering, cutting, welding or other destruction of material.  

The LAV Driver Trainers shall have provision for movement by forklifts. 

3.1.9 Materials and processes
Materials and processes shall be in accordance with the following requirements.  CaNDI and GFE are exempt from these requirements, unless otherwise specified in this section.  CaNDI shall comply with the Government’s definitions in order to be exempt.
3.1.9.1 Parts
The trainer hardware shall be comprised of CaNDI to the maximum extent practicable.  Trainer Particular equipment shall be kept to a minimum.

3.1.9.1.1 Custom designed microelectronic devices
The use of custom designed microelectronic devices shall be avoided unless no reasonable alternative exists.

3.1.9.1.2 Power supplies
All power supplies to be used in the trainer shall be Commercial Items to the maximum extent practicable.

3.1.9.1.3 Electrostatic Discharge (ESD) sensitive assemblies and equipment
The minimum requirements for ESD hardening of TPE, at the assembly or equipment inputs, outputs, and interface connection points shall be:

a. Assemblies:  +/- 2,000 volts

b. Equipment:  +/- 4,000 volts

3.1.9.2 Materials
Materials selected for the trainer hardware shall meet the primary design requirements of their application and the following additional performance requirements:

a. Except in the case of consumable items, materials used in the construction of nonexempt equipment shall preclude deterioration in performance and appearance over the design service life of the equipment.

b. When it is commercially practicable, materials selected shall allow trainer-peculiar parts to be repairable by commonly applied commercial processes.  For example, where a weldable metal will perform as well as a non-weldable metal in a part that could be repairable by welding, the selected material shall be the weldable metal.

c. Materials selected shall withstand, without deterioration, the effects of the environment in which the equipment will be operated, stored, and transported.

d. Materials selected shall preclude exposure of personnel, facilities, and the environment to toxic, explosive, and fire hazards throughout the life cycle of the equipment and thereafter.

e. Materials selected shall conform to restrictions peculiar to the installation site.

3.1.9.2.1 Flammable materials
Materials shall be noncombustible or fire retardant in the most hazardous conditions of atmosphere, pressure, and temperature to be expected in their application.  Non-permanent fire retardant additives shall not be used to achieve fire retardance.

3.1.9.2.2 Fungus-inert materials
When the specified environment is conducive to fungus growth, the equipment shall be fabricated using fungus-inert materials.

3.1.9.2.3 Hazardous materials
The equipment shall not expose personnel or the environment to excessive levels of toxic, carcinogenic, teratogenic, and otherwise hazardous materials as defined by OSHA and the Environmental Protection Agency (EPA).  If hazardous materials must be used in order to meet the performance requirements of this specification, only Government-authorized materials shall be used, the hazardous items shall be suitably marked, and all due precautions shall be taken to prevent whatever harm the hazardous material may cause.

3.1.9.2.4 Metals
Metals shall be corrosion-resistant, or shall be coated or metallurgically processed to resist corrosion.  The environmental conditions to which the equipment will be exposed shall not cause corrosion and shall not cause deterioration of metal parts.

3.1.9.2.5 Wood products
Wood products shall be treated for preservation, fire-retardance, and termite protection, and shall conform to commercial Grade B or better.

3.1.9.2.6 Radioactive material
Radioactive materials shall not be utilized.

3.1.9.3 Processes
Processes shall be in accordance with established industry standards (e.g., American Society for Testing and Materials (ASTM), ANSI, IEEE).  The following additional requirements shall apply to the fabrication of TPE, unless otherwise specified.

3.1.9.3.1 Painting, and preparation for painting
Surfaces to be painted shall be prepared and painted in accordance with the paint manufacturer’s recommendations.

3.1.9.3.2 Nonskid surfaces
Surfaces where personnel normally step during equipment use and maintenance shall be inherently nonskid surfaces, or shall be covered with nonskid paint or material.

3.1.9.3.3 Corrosion prevention
The trainer hardware shall not be subject to corrosion and shall not be subject to other forms of physical deterioration in its intended use.  The following is a list of characteristics that may contribute to such corrosion and deterioration, and shall be avoided:

a. Crevices susceptible to moisture collection

b. Galvanic metal couples over 100 mV potential difference

c. Moisture-tight designs without proper seals

d. Unprotected bearings

e. Untested adhesively bonded designs (stress and humidity tests)

f. Metallic construction where nonmetallic is suitable

g. Hardware requiring field maintenance for corrosion control

3.1.10 Nameplates and product markings
Trainer equipment and cables shall be identified and marked in accordance with the following requirements.  Methods of applying, type of lettering, permanency, and legibility of markings shall be IAW MIL-STD-130.
3.1.10.1.1 Trainer nameplate
A nameplate shall be permanently affixed to the trainer in a prominent location to be designated by the contracting officer.  The trainer nameplate shall include a two-dimensional (2-D) Data Matrix bar code and shall be IAW FIGURE 1.  The bar code shall contain the training device IUID number, contractor's CAGE code, part number, and serial number of the training device.  All 2D data matrix shall be permanently affixed and have the ability to withstand and perform within the same environmental conditions as the training systems Instructions in obtaining the IUID and other information can be found at http://www.acq.osd.mil/dpap/pdi/uid/index.html.  A sample IUID number format is: IUID = Manufacturer Cage Code + Training Device No. + Device Serial Number = 123A5-DVXXXXXX-0001. 
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FIGURE 1.      TRAINER NAMEPLATE
3.1.10.1.2 Marking of units, assemblies, subassemblies and parts
Contractor shall use MIL-STD-130N, as a guide, when developing tags.  The contractor shall apply Unique Item Identifiers (UII) data tags in the vicinity of existing data plates with a priority of Below, Above, Left and Right, in relation to existing data plate.  UII marks will not change the form, fit or function of the item marked.  The vicinity application of tags does not include items with previously etched serial number, to include weapons.  Tags shall be applied with an adhesive solution per the manufacturer’s application requirements. The location of marking on the item shall ensure its readability during normal operational use and shall be installed so that they are not obscured by other parts.  Information on the ID plates shall include the unit reference designator (assigned in accordance with paragraph 3.1.10.2 below), manufacturer cage code, manufacturer part number, and manufacturer serial number (as shown below in Figure 2).  Unmodified GFE is exempt from the marking requirements of this paragraph. 
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FIGURE 2.
Unit IUID Plate
3.1.10.1.3 Plug-in assemblies
Plug-in assemblies and subassemblies shall be keyed or permanently color-coded to minimize the probability of incorrect connection and insertion.  Where keying or color-coding is impractical, a permanent, legible directory or chart shall be posted conspicuously on or adjacent to the equipment, showing location and orientation of such assemblies and subassemblies.

3.1.10.1.4 Fuse holders
The current rating of fuses shall be marked adjacent to the fuse holder.  In addition, “SPARE” shall be marked adjacent to each spare fuse holder.  This requirement shall apply to TPE and CaNDI.  Unmodified Commercial Items, GFE, and Contractor-Acquired Operational Equipment (CAOE) are exempt.

3.1.10.1.5 Controls and indicating devices
Markings shall be provided on the front of each exterior and interior panel, panel door, control mounting surfaces of each chassis, sub-panel, etc., to clearly (though necessarily briefly) designate the functions and operations of all controls, fuses, and indicating devices mounted thereon, protruding through, or available through access holes therein.  All markings shall be located on the panel or chassis in correct relationship to the respective designated items.  The requirements of this paragraph shall apply to TPE and CaNDI that are procured using CDs.  Unmodified Commercial Items, GFE, and CAOE are exempt from the requirements of this paragraph.

3.1.10.1.6 Sockets
The chassis shall be marked to identify sockets and parts, modules or assemblies to be plugged into the sockets.  The side of the chassis upon which items are plugged into sockets shall be marked, adjacent to each socket, with the reference designation for the item.  The reverse side of the chassis shall be marked, adjacent to each socket, with the reference designation used in the circuit diagram and table of parts to identify the socket itself.  If space does not permit marking of reference designations for sockets and parts, modules, or assemblies mounted in sockets, a location chart shall be placed where it is visible when viewing the chassis, and shall display the markings described herein.  The requirements of this paragraph shall apply to TPE and CaNDI that are procured using CDs.  Unmodified Commercial Items, GFE, and CAOE are exempt from the requirements of this paragraph.

3.1.10.1.7 Printed wiring boards
Markings on printed wiring boards shall not interfere with electrical operation.  When ink is used, it shall be non-conductive.  Markings shall be considered when leakage (creepage) distances are determined.  This requirement shall apply to TPE.  CaNDI, unmodified GFE, and CAOE are exempt from the requirements of this paragraph.

3.1.10.1.8 Terminals, terminal blocks and strips
All terminals, terminal blocks, and terminal strips shall be identified and marked in a clear and permanent manner to facilitate replacement of connections.  Where space limitations prohibit marking on the terminal, terminal block, or terminal strip, the marking shall be on the chassis adjacent to the terminal, terminal block, or terminal strip.  The requirements of this paragraph shall apply to TPE and CaNDI that are procured using CDs.  Unmodified Commercial items, GFE, and CAOE are exempt from the requirements of this paragraph.

3.1.10.1.9 ESD marking
Unless otherwise specified herein, ESD sensitive assemblies and equipment shall be marked as follows.

3.1.10.1.9.1 ESD sensitive assemblies
ESD sensitive assemblies shall be marked with the EIA RS-471 or the military symbol as illustrated below in FIGURE 3.  The symbol shall be located in a position readily visible to personnel when the assembly is incorporated in its next higher assembly.  The requirements of this paragraph shall apply to TPE and CaNDI.  Unmodified GFE is exempt from the requirements of this paragraph.
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FIGURE 3.
ESD Symbols
3.1.10.1.9.2 ESD sensitive equipment
Equipment containing ESD sensitive parts and assemblies shall be marked with the EIA RS-471 or military symbol.  The symbol shall be located on the exterior surface of the equipment and readily visible to personnel prior to gaining access to ESD sensitive parts and assemblies within the equipment.  The ESD caution statement shown below in FIGURE 4 shall be placed adjacent to the ESD sensitive symbol:
	CAUTION:

CONTAINS PARTS AND ASSEMBLIES SUSCEPTIBLE TO DAMAGE BY ELECTROSTATIC DISCHARGE


	


FIGURE 4.
ESD Caution Label
3.1.10.1.9.3 External equipment terminals
The EIA RS-471 or military symbol shall be applied on the exterior of the equipment cabinet adjacent to external terminals connected internally to ESD sensitive parts and assemblies.

3.1.10.1.10 Fluid and gaseous lines
Fluid lines shall be marked with the type of line; e.g., Supply, Return, Drain, Vent.  All pressurized lines shall be marked with the direction of flow.  Where hazardous fluids or dangerous gases are utilized or where inadvertent cross connection of lines could result in a dangerous mixture, the name of the material conducted by the lines shall be part of the line markings.  Marking shall be legible, permanent, and shall be on bands of material suitable for the environment, affixed with adhesive or other means which shall ensure permanency of attachment for the life of the trainer without damage to the line.  Location of markers shall be within one foot of line connection points, oriented for readability by maintenance personnel.

3.1.10.2 Reference designators
Reference designators in accordance with IEEE 200-1975 (Unit Numbering Method) shall be employed to identify and mark the location of electrical and electronic parts and equipment in the entire trainer.  The assignment of reference designators shall begin at the unit level of assembly and shall continue down to the basic part level of assembly as defined in IEEE 200-1975.  All unmodified GFE shall be identified on related system or assembly drawings and schematics with assigned unit or assembly level reference designators.  Marking and location of reference designators shall be in accordance with paragraphs 8.2 and 8.2.1 of IEEE 200-1975.  Cables and wires are exempt from the requirements of IEEE 200-1975, paragraphs 4.1.5.5 (Intersubassembly and Interunit Cable Connections) and 8.2.3 (Cable Assemblies); but shall be subject to the identification and marking requirements of 3.1.10.3 below.

3.1.10.3 Cable and wire markings
Disconnectable cables and wires shall be permanently and legibly marked in accordance with the following requirements, which shall apply to all equipment categories (i.e., TPE, CaNDI, GFE, CAOE).  Types of disconnectables include plugs, jacks, lugged terminals, and push-on captivated wires.  Jumpers or links located on terminal boards, jacks, or plugs are exempt from such marking.  Soldered or wire wrap connections are also exempt from such marking.  Markings shall not damage the wires or cables attached to and shall be located within approximately eight cm from the back of the connector, terminal, or plug, oriented in such a manner as to be readable without removal of the wire or cable or support clamps.

3.1.10.3.1 Cable marking method
The following methods shall be used to mark cables and wires:

a. Molded on the cable

b. Stamped on the cable

c. Securely attached, appropriately marked plastic bands (No less than .25 mm thickness)

d. Bands of appropriately marked heat shrinkable tubing

3.1.10.3.2 Cable marking information
The following information shall be marked on all disconnectable cables.

3.1.10.3.2.1 “W” and “P” cable designations
A “W” designation (W1, W2, etc.) shall be assigned to uniquely identify cables and wires.  The numerical portion of the “W” designations shall be consecutive throughout the trainer.  In addition, each connector within the same cable shall be identified with a “P” designation (P1, P2, etc).  The numerical portion of the “P” designations shall be consecutive for a given cable.  The “W” and “P” designations shall be marked on cables in accordance with FIGURE 5.

3.1.10.3.2.2 To-from designators
In addition to the “W” and “P” designations, cable and wire markings shall also include “to-from” reference designators to identify the locations where they are connected.  Cables and wires internal to subassemblies are not required to be marked with the “from” designator.  The “to-from” designators shall be marked on cables in accordance with FIGURE 5.
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FIGURE 5.
Examples of Cable Markings

3.1.10.3.2.3 Assembly/part number
Trainer-peculiar wires, cables, and harnesses shall be identified and marked with the applicable assembly or part number.  The number may be included with other required cable markings where space permits.  Otherwise, a separate marking shall be made adjacent to the “W”, “P”, and “to-from” designator markings.

3.1.10.4 CaNDI marking
Where CaNDI equipment external marking or identification of controls, fuses, or connectors is absent, such equipment shall be marked with function or rating.  Where the equipment contains plug-in modules that are not keyed to prevent incorrect connection or insertion, a permanent legible directory or chart showing identification number, location, or orientation of such modules, shall be provided and posted conspicuously on or adjacent to the equipment.

3.1.10.4.1 CaNDI identification, nameplates, and labels
All nameplates, instruction labels, and equipment identification furnished with CaNDI shall be written in the English language and numbering system.

3.1.10.5 Warning marking for simulated and modified equipment
The following types of trainer equipment shall be identified and marked in accordance with 3.1.10.5.1:

a. GFE or CAOE that has been modified for use in the trainer

b. Unmodified CAOE that has not been fully tested and certified for military use

c. Simulated equipment which has overall outward appearance which is substantially identical to the operational/tactical equipment for which it could be mistaken

3.1.10.5.1 Trainer-use-only identification
The trainer-use-only identification shall consist of a sticker or nameplate with yellow background and the legend shown below in FIGURE 6 in black.  The sticker or nameplate shall not obscure other identification or labeling.

	WARNING: FOR GROUND TRAINER USE ONLY



	


FIGURE 6.
Trainer Use Only Identification
3.1.10.6 Safety markings
Danger, caution, and warning signs, labels, and markings shall be used to warn of specific hazards such as voltage, current, thermal, or physical.  Guards, barriers, and access doors, covers, or plates shall be marked to indicate the hazard that may be present upon removal of such devices.  When practicable, marking shall be located such that it is not removed when the barrier or access door is removed.  Additionally, hazards internal to units shall be marked adjacent to hazards if they are significantly different from those surrounding items.  Hazards shall be marked in accordance with ANSI Z535.1-2006, ANSI Z535.2-2002, ANSI Z535.3-2002, ANSI Z535.4-2002, and ANSI Z535.5-2002.  

3.1.10.6.1 Equipment energized from multiple power sources
A warning label in accordance with FIGURE 7 shall be securely affixed to electrical and electronic units that have more than one source of electrical power.  The warning label shall be affixed in a location that allows operation and maintenance personnel to identify all of the circuits providing electrical power, and the location and designation of the de-energizing switches.
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FIGURE 7.
Multiple Power Source Label
3.1.11 Interchangeability
Where practicable, TPE parts shall be made identical and interchangeable.  For example, circuit card types shall be kept to as few as practicable so that a large inventory of spare circuit cards is unnecessary.

3.1.12 Safety
3.1.12.1.1 Emergency equipment power disconnect
The trainer power distribution system shall include the power disconnects required by OSHA 1910.302 - 308.  In addition, Emergency Power Off (EPO) control devices shall be provided at the MI/OS(s), trainee station(s), and other locations designated by the Government.  When an EPO control device is activated, all power to the training equipment, including utility power, shall be automatically removed.  The size, color, brightness, and contrast of the EPO control device shall be sufficient to make the device identifiable under all projected illumination conditions; however, the size of the device shall be no less than one inch in diameter.  Each EPO control device shall be marked legibly and permanently to indicate its purpose and operating instructions.

3.1.12.1.2 Temperature sensing alarms
All heat producing equipment cabinets shall be equipped with temperature sensing devices, which shall be integrated into an over-temperature alarm system.

3.1.13 Human engineering
Except where operational systems are being replicated, the design, selection, and arrangement of trainer equipment shall be IAW commercial ergonomic guidelines and shall ensure ease, efficiency, and safety of operation in the performance of all necessary functions by instructional, maintenance, and trainee personnel in fulfilling the intended use of the trainer.  The trainee station Human/Machine Interface (HMI) shall appear identical to that of the combat vehicle system HMI.

3.1.14 Computational system requirements

All computational system hardware and software shall be designed to satisfy the functional performance requirements specified in this document.  The system shall be supportable and have a robust capability for future modification and expansion. 

3.1.14.1.1 Open Systems Architecture

The computational system shall implement High Level Architecture (HLA) for interfaces, services, and supporting formats to enable components to be utilized across a wide range of systems with minimal change, to interoperate with other components, and to interact with users in a style which facilitates portability.  The system shall utilize well defined, widely used non-proprietary interfaces/protocols and standards developed or adopted by industry recognized standards bodies.  All aspects of system interfaces will be defined to facilitate new or additional systems capabilities for a wide range of applications.  

3.1.14.1.2 Hardware Requirements

Commercial and non-developmental components shall be used wherever practicable and selected in a manner that minimizes the number of different types of spare parts and minimizes associated logistics costs.  Common computer configurations shall be used for the training devices processors to the greatest extent possible. 

3.1.14.1.3 Software Requirements

Commercial and non-developmental software components shall be used wherever practicable and selected in a manner that provides flexibility, maintainability, and reusability while minimizing life-cycle support costs

3.1.15 Logistics
3.1.15.1.1 Maintenance
3.1.15.1.2 Qualitative maintainability requirements
General maintainability characteristics of the trainer equipment shall be as specified in the following paragraphs.

3.1.15.1.2.1 Special tools
There shall be no need to use special tools for equipment maintenance unless common tools are inadequate.  Special tools shall be retained in holders provided inside of the equipment near where the tools are normally used.

3.1.15.1.2.2 Built-In Test (BIT)

A built-in, non-continuous, manually initiated fault detection and locating system shall be provided to support detection of performance degradation and failures. Maximum use of the computational resources will be made to evaluate the system performance.  The circuits and devices which provide BIT and fault isolation functions shall be designed in such a manner that failure of these circuits or devices shall not cause failure of the training device (COTS and NDI equipment are exempt from this requirement).  Switches shall not be placed in series paths for purposes of introducing stimuli, diverting normal signals, or measuring trainer performance (COTS and NDI equipment are exempt from this requirement).  Upon indication of failures, diagnostic routines, procedures, and test units shall be used to isolate the faulty hardware.  In cases where computer-based diagnostic routines are not available for off-the-shelf equipment, manual fault isolation routines shall be developed to assure the device quantitative maintainability requirements are met.

3.1.15.1.2.3 Lamps
All lamps used in TPE shall be replaceable from the front.  CaNDI, GFE, and CAOE are exempt from this requirement.

3.1.15.1.2.4 Blown fuse indicator lights
Blown fuse indicator lights shall be provided and shall be visible on the outside of the equipment racks when all doors are closed and when standing in front of the racks.  CaNDI, GFE, and CAOE are exempt from this requirement; however, CaNDI and GFE having blown fuse indicator lights shall be installed so that the indicator lights are not hidden by other equipment installed in the same area.

3.1.15.1.2.5 Utility receptacles
To facilitate maintenance and to ensure maintenance personnel safety, 60 Hz, 120-Volt, grounding type utility duplex receptacles with ground fault circuit interrupting shall be installed at the bottom of every other equipment rack positioned in row configurations and within 6 feet of any area where maintenance is to be performed.  Each individually located equipment rack shall also be provided with externally mounted outlets at the bottom.  One duplex outlet shall be provided on each side of the selected equipment racks where access doors or panels are provided, and at convenient locations at other maintenance areas such as outside each cockpit, hydraulic and pneumatic equipment, and pump facilities, and elsewhere where electrical tools, utility lamps, or test equipment will be required for servicing and repair work.

3.1.15.1.2.6 Maintenance intercommunications system
The trainer shall be equipped with an independent maintenance intercommunication system (ICS) that provides communications between all equipment areas of the trainer.  The maintenance ICS shall provide communications at any time without interference with the operation of the trainer, without the need for the trainer to be operating, and when the main power input to the trainer is Off or interrupted.  Each maintenance ICS station shall be equipped with volume controls.

3.1.15.1.2.7 Accessibility
Trainer equipment shall provide the means to access internal parts, terminals, and wiring, for adjustments, required circuit checking, and the removal and replacement of maintenance parts.  Accessibility for testing shall not apply to parts located in non-repairable assemblies.  For routine servicing and maintenance, unsoldering of wires, wire harnesses, parts, or subassemblies shall not be required in order to gain access to terminals, soldered connections, mounting screws, and the like.  The following additional requirements shall also apply.

3.1.15.1.2.7.1 Cable slack
The trainer equipment shall have sufficient cable slack and cable-bending features to assure full extension access to multiple equipment extensions during maintenance without stressing the cables and associated connectors.  The trainer shall provide sufficient slack in the cables behind equipment panels to permit removal of each instrument, display, or control panel and disconnection from associated cables in one maintenance operation from the front of the equipment without stressing the cables and associated connectors.  The need for rear access to disconnect or reconnect the equipment from associated mounting shall be prevented.

3.1.15.1.2.7.2 Parts
Replaceable parts shall be readily removable.  For example, replaceable parts shall not be permanently mounted by means such as rivets, spot welding, or hard curing compounds.  No unsoldering of connections shall be necessary in order to remove front panels or sub-chassis for maintenance purposes.

3.1.15.1.2.7.3 Assemblies
All parts shall be readily accessible for maintenance.  Tracks, rollers, hinges, pivots, or a combination thereof shall be installed for providing accessibility to units, assemblies, subassemblies, and parts.  Locking devices shall be provided to lock the chassis in the servicing position and in the fully opened and fully closed positions.  Each major assembly, subassembly, and unit shall permit access to its interior components and parts for maintenance.  It shall not be necessary to displace or remove wires, cables, subassemblies, or assemblies in order to gain access to mounting screws, test points, adjustment points, lubricating points, and the like.  Where visual inspection is necessary and open access is not feasible, transparent access panels shall be used.  The placement of parts shall provide space for the use of test probes and maintenance tools.  Assemblies subject to replacement or service shall not be permanently fastened.

3.1.15.1.2.7.4 Covers, panels, and doors
Hinged covers and doors shall be equipped with means to retain them in their open positions.  When opened, hinged covers and doors shall not cause the equipment to become unbalanced.  Removable covers for which no convenient location is available during maintenance shall be equipped with a chain or lanyard fastened to the equipment.  Front panels containing parts that require maintenance, such as instruments, switches, potentiometers, and the like, shall be hinged.  Where parts or assemblies are mounted on hinged doors, on panels, and on covers, the electrical ground return shall not depend on the hinge contact for electrical continuity.  Means shall be provided on hinged panels to retain the panels in the open position to permit accessibility to all parts mounted on the panels, to prevent damage to the panels, and to prevent injury to personnel performing maintenance.

3.1.15.1.2.7.5 Handles
Handles and handgrips shall be provided for removing units or chassis from enclosures.  Handles on enclosures shall be recessed.

3.1.15.1.2.7.6 Modular assemblies
Modular assemblies such as circuit boards shall be equipped with connectors so that they may be removed without de-soldering.  All modular assemblies shall be designed so that they can be inserted into the equipment in one position only.  All sockets within each assembly shall be oriented in the same direction and positioned so that they are visible.  Modular circuits shall be grouped in functional units.

3.1.15.1.2.8 Circuit cards
Where practicable, functions shall be apportioned to circuit cards to take advantage of standardization and commonality of components, such that the need for spare parts inventory is minimized.

3.1.15.1.2.8.1 Circuit card connectors
Circuit card connectors shall have means of positive connection without diminishing the life of the connector under normal mating and un-mating cycles.

3.1.15.1.2.8.2 Circuit card connectors, power and ground
Power and ground connections to circuit boards shall be arranged so that inadvertent insertion of a card in the wrong slot will not result in damage to the card or to other parts of the trainer.

3.1.15.1.2.8.3 Wiring board extender cards
Where connector termination points are not accessible for testing, extender cards shall be provided.  Extender cards shall have matching indexing system and shall be identified with their corresponding wiring boards.  Insulating materials shall not be applied to the conducting surfaces of extender cards.

3.1.15.2 Facilities and facility equipment

3.1.15.3 Operational Climatic Environment.

The training devices herein shall be designed for operation within a climatically controlled facility.  The training devices herein shall operate without degraded performance within the following ambient environmental conditions:

a. Temperature: 15 to 29 oC. (59 to 85 oF).

b. Relative Humidity: 30 to 80 percent, non-condensing. 

3.1.15.4 Non-operational Climatic Environment.
During transit and storage of the trainer and associated components, the systems shall accept ambient environmental conditions within the following extremes without degradation:

a. Temperature: -10 to 45 oC.  (14 to 113 oF).



  Relative Humidity: 0 percent to 95 percent, non-condensing

3.1.15.4.1 Trainer power requirements
The training devices shall operate on the following power parameters:


LAV Driver Trainer - 120Volts Alternating Current (VAC) single phase, 60 Hz power


AAV-TT Upgraded Driver Stations & Weapon Station – 120 VAC, single phase, 60 Hz power

All trainer shall operate over the steady state tolerance of ± 10 percent in voltage and ± 1 percent in frequency.  The equipment shall be protected from power fluctuations, sags, surges, and transients.  Each computer shall have an uninterruptible power supply (UPS) to allow time to shut down the computers normally in case of a power failure.  The electrical system design and installation shall be in accordance with ANSI NFPA 70.

3.1.15.4.1.1 Power-line monitoring/protection
The equipment shall be protected against damage and malfunctions resulting from power line abnormalities described herein.  Appropriate monitors and indicators shall be provided to reveal the nature of the abnormality detected.

3.1.15.4.1.1.1 Under/overvoltage
If power line voltage at the trainer input power distribution panel exceeds the operating limits specified for the trainer by more than + 5 percent for a period of 5 seconds or more, automatic shutdown of the trainer shall occur.  When the trainer is supplied by multiphase line power, automatic shutdown of the trainer shall occur when these limits are exceeded on one or more of the phases.  A visual indication of the condition shall be provided.  If operating limits are not specified elsewhere, the limits shall be presumed to be +6 percent and -13 percent of the nominal power line voltage supplied.

3.1.15.4.1.1.2 Voltage transients
Phase-to-phase or phase-to-neutral voltage transients shall not cause part failures, prevent resumption of normal operation, or require the equipment to recycle when the transients have ceased.

3.1.15.4.1.1.3 Phase rotation
Equipment supplied by multiphase line power and which is phase sensitive, shall be protected against inadvertent phase-reversal conditions.  Means shall be provided in the power distribution system, to prevent the energizing of phase sensitive equipment with incorrect phase sequence.

3.1.15.4.1.1.4 Frequency Fluctuations
Equipment shall be protected against over and under-frequency conditions.  Means shall be provided to automatically initiate safe shutdown of the trainer, or critical equipment within the trainer, when a deviation of more than 15 percent above or below the nominal operating frequency occurs for a period of five or more seconds.

3.1.15.4.1.1.5 Frequency transients
The equipment shall continue operation during transients within +3 percent of nominal frequency.  A frequency variation of +15 percent for periods up to ten seconds, occurring not more than once every five minutes, shall not result in permanent damage, modification of characteristics, and loss or change of computer stored memory information.

3.1.15.4.1.1.6 Power interruption
The equipment shall be protected from permanent damage, modification of characteristics, and loss or change of computer stored memory information, resulting from a power interruption with power restored within 1 to 30 seconds and occurring not more than once every five minutes.

3.2 Construction

3.2.1 Workmanship
The following requirements shall apply.

3.2.1.1 Cleaning
After fabrication, parts and assembled equipment shall be clean of smudges and scratches; loose, spattered, or excess solder; weld metal; metal chips and mold release agents; or any other foreign material and marks that might detract from the intended operation, function, or appearance of the equipment.

3.2.1.2 Threaded fasteners
Screws, nuts, and bolts shall show no evidence of cross threading, mutilation, or burrs, and shall be firmly secured.

3.2.1.3 Wiring
Wires and cables shall be positioned or protected to avoid contact with rough surfaces, irregular surfaces and sharp edges, and to avoid damage to conductors and adjacent parts.  Harnesses and cable form containment means shall be neat in appearance, uniformly applied, and positioned to retain critical form factors and breakout locations.  The containment means shall not cause the insulation to deform to the point where performance is adversely affected.  There shall be no evidence of burns, of abrading, or of pinch marks in the insulation that could cause short circuits or leakage.  Sufficient clearance shall be provided between wires or cables and heat generating parts to avoid deterioration of the wires and cables.

3.2.1.4 Shielding
Shielding on wires and cables shall be secured in a manner that will prevent it from contacting or shorting exposed current-carrying parts.  The ends of the shielding or braid shall be secured to prevent fraying.

4. VERIFICATION
4.1 Methods of verification
The following methods will be utilized to accomplish the verification of requirements:

a. Analysis

b. Demonstration

c. Examination

d. Test

4.2 Classes of verifications
The trainer will be subject to the verification classes listed below in accordance with the Test and Evaluation requirements of the contract.  Under each verification class, the trainer will be subject to the inspections and tests specified in 4.3 below.

a. In-process inspections

b. Incremental Contractor Preliminary Inspection (ICPI)

c. Government Preliminary Inspection (GPI)

d. Joint Final Inspection (JFI)

e. Functional Configuration Audit (FCA)

4.3 Inspections and tests
The trainer shall be subject to the following inspections and tests.

4.3.1 Visual inspections
The visual inspection shall consist of verification of the availability of trainer system documentation relative to testing requirements, a walk through inspection to determine compliance with safety requirements, and familiarization with emergency power-off procedures.

4.3.2 Functional tests
Functional tests shall include the verification and validation of design documentation and shall include the following tests:

4.3.2.1 Computer system tests
Computer system tests shall consist of power-up sequencing, on-line readiness, verification of commercial computer vendor documentation, including the computer operator’s manual, and the following:

a. Computer system software tests - The computer system software tests shall demonstrate and substantiate the ability to meet the total software program requirements.

b. Spare measurement program(s) - The system spare test shall demonstrate that the system spare requirements are met.  Computer system resource usage shall be demonstrated including CPU, Memory, Disk, and I/O channel utilization as a minimum.  The computer system shall automatically generate and send a utilization report to the operator console and the system printer.  The preferred method of generating the automated report shall be dynamic reporting (concurrent with the test); however, a single report at the end of the test is also acceptable.  The spare processing time test shall be demonstrated under worst-case trainer operating conditions.

4.3.2.2 Software cold start test
Trainer software, including all databases, shall be subject to cold start testing.  The cold start test shall commence with all trainer power removed and all main memory and on-line storage media formatted, but otherwise blank.  The trainer computer system shall be energized and the cold start run in accordance with the detailed procedures in the Trainer T&E Plan (TTEP) defined in the contract.  The cold start shall include a complete system generation using only deliverable hardware, software, and documentation.  All executable code shall be created from the source programs and command or job control language and database source data.  The process by which the cold start is accomplished (e.g., script, batch, job control file/program) shall be considered as software and shall be documented and controlled as such.  The cold start process shall not suppress the generation of any error messages nor warnings that occur from the library, assembly, compile, or link processes.  There shall be no errors nor abnormal conditions of any kind, including warnings, in either the source or resultant executable or database code prior to the start of testing (e.g., no error indications of any degree from the library, assembly, compile, or link processes).  Should compiler or linker warnings be generated, they shall be documented and justified in the cold start procedure.  All trainer performance tests during Government verifications shall utilize the executable and database code resulting from the cold start.

4.3.2.3 Trainee station tests
Trainee station tests shall consist of visual inspections to ensure weapon system equipment installation reflects the layout of the design basis platform, weapon system memory load demonstration, readiness tests for weapon system equipment and TPE emulating weapon system equipment, suitability of controls and control circuits for satisfactory mechanical and electrical operation, control loading, canopy controls including safety requirements, crew station lighting, intercom controls and functions, and crew station egress procedures.  Trainee station tests shall include demonstrations of equipment operation, including all modes, to verify that the equipment operates as in the design basis platform and in accordance with the specified performance requirements.

4.3.2.4 Instructor/Operator Station (MI/OS) tests
MI/OS tests shall consist, as a minimum, of system initialization, start-up readiness diagnostics, intercom controls and functions, instructor self teaching capabilities, scenario load and initialization, and system mode selections including keyboard, track-ball, touch screen and display functions, as applicable.

4.3.2.5 Visual system tests
Visual system tests shall consist, as a minimum, of verification of databases, image generator cold start, startup self tests, off-line test pattern generation, brightness, resolution, cue synchronization, transport delay, and field-of-view.

4.3.2.6 Motion system tests
Motion system tests shall consist, as a minimum, of initialization including memory load, on-line calibrations, demonstration of safety interlocks, emergency egress, and response characteristics.

4.3.2.7 Ancillary items tests
4.3.2.7.1 Structural tests

Structural tests shall verify compliance with the specified structural requirements.

4.3.2.7.2 Electrical tests

Electrical tests shall verify compliance with the specified electrical requirements.  Electrical tests shall include power interrupt restarts.

4.3.2.7.3 Grounding and grounding systems test

On-site grounding and grounding systems tests shall verify compliance with the specified grounding and grounding systems requirements.

4.3.2.8 Daily Operational Readiness Tests (DORT)
The DORT for the entire trainer including commercial, TPE, on-line, and off-line equipment shall demonstrate compliance with the specified performance requirements.

4.3.2.9 Vehicle dynamics tests
The vehicle dynamics tests shall validate the fidelity of the vehicle dynamics simulation by comparison to design basis vehicle characteristics.  Quantitative tests shall include, as a minimum, validation of the simulated weight and balance, atmospheric environment, driver control system mechanical characteristics, engine performance, ground handling, and acceleration and deceleration. Qualitative testing shall include the above vehicle dynamic characteristics as well as mission related maneuvers for both normal and emergency operation.  The data shall be reduced and plotted on criteria curves where applicable or shall otherwise be presented in a manner that demonstrates that the parameters or information generated is consistent with the specified performance requirements.

4.3.3 Operation and mission tests
The operation and mission tests shall demonstrate compliance with the specified performance requirements.

4.3.3.1 Training scenarios
Training scenarios shall be conducted to demonstrate that the trainer performance satisfies the specified training requirements under mission oriented integrated operation.  Training scenarios will be defined by the Government and identified in the Trainer Test and Evaluation Plan (TTEP) defined in the contract.

4.3.3.1.1 Mission tests

Tactical mission tests which simulate representative tactical training situations, shall consist of simple part task, single threat to multi-task/multi-threat scenarios, for each mode of operation.  Mission tests will be defined by the Government and identified in the TTEP defined in the contract.

4.3.3.1.2 Stress tests

The stress tests shall consist of a series of tests at the subsystem, system, inter-system and trainer integrated system levels to exercise the simulation and stimula​tion design (electrical, electronic, mechanical, electromechanical, etc.) in the worst case loading and most stringent and demanding computation situation where maximum calcula​tions, signal generation, and data transfer is taking place.  The stress test mission scenario will be defined by the Government and identified in the TTEP defined in the contract.

4.3.3.1.3 Free play tests

The Government reserves the right to test the trainer performance with procedures other than defined in the Government-accepted Test Procedures and other Government-accepted test plans as documented in the TTEP defined in the contract.  The free play tests shall not exceed specified trainer capabilities and shall be conducted within the specified gaming area.

4.3.3.2 Threat environment tests
The threat environment tests shall validate the threat environment simulation by comparison to design basis friendly and adversary threat characteristics.

4.3.3.3 Malfunctions tests
Malfunction tests shall consist of operator initiated and simulation system scenario generated malfunctions.  The trainer system indications and resultant system responses shall replicate the design basis platform response to the same malfunctions.

4.3.3.4 Database correlation tests
The database correlation tests shall verify the correlation between visual, sensor, and other trainer databases for compliance with specified performance requirements.

4.3.4 Product assurance tests
The product assurance tests shall determine compliance with the specified performance requirements.

4.3.4.1 Thermal survey
The thermal survey shall verify the maximum heat generation of the trainer and the equipment cooling requirements.  The following shall apply:

a. Temperature measuring shall be performed during the trainer operation tests with all covers in place and doors closed and at the upper limits of the operating temperature and humidity specified herein.  Temperature measuring instruments shall be placed at critical points throughout the trainer; covering suspected high temperature areas.  Data shall be recorded at least once during each hour of trainer operation.  Data thus obtained shall indicate location of the measuring instrument, the temperature (deg. C) at the measured point, and the ambient temperature (deg. C).

b. Detected hot spots shall be eliminated.

4.3.4.2 ESD tests
All operator accessible electronic equipment shall be subject to ESD tests to verify compliance with the specified trainer ESD requirements.

4.3.4.3 Reliability assessment
The system-level reliability assessment shall demonstrate compliance with the specified quantitative reliability requirements (i.e. MTBF).  The reliability assessment shall be performed concurrently with the other training system tests starting with the ICPI and extending to the end of Government final acceptance.  As a minimum, data to be collected and tracked during the assessment period shall include trainer operating hours, failure occurrences, and the achieved MTBF.  The following detailed testing requirements shall also apply.

a. Failure criteria - All failures occurring during the reliability assessment shall be classified as relevant failure or non-relevant failure and shall be subject to the FRACAS.  Relevant failures shall be further classified as chargeable failures and non-chargeable failures.  Only those failures classified as chargeable shall be used for determining the achieved MTBF.  The Government will make the final determination of failure classifications.

b. Reliability test conditions - During the reliability assessment, the trainer shall be exercised at frequencies and durations typical of those occurring in normally scheduled training operations.  The environmental conditions to be applied and their variation with time shall be representative of the actual operational environment at the trainer site.  Electrical stresses shall include ON-OFF cycling and operation under the specified operating modes and duty cycles.

4.3.4.4 Maintainability assessment
Concurrently with the reliability assessment period specified above, trainer maintenance actions shall be monitored, recorded, and evaluated to demonstrate compliance with the specified MTTR requirement.  MTTR elements subject to tracking during maintenance actions include failure isolation, disassembly, removal and replacement, reassembly, and checkout times.

4.3.4.5 Human factors engineering compliance tests
The human factors engineering compliance tests shall consist of an evaluation of the trainer design characteristics to determine compliance with the specified human factors engineering requirements.

4.3.4.6 Nonfunctional examinations
The trainer shall be subject to the non-functional examinations performed to demonstrate the trainer as-built design satisfies the specified requirements.  The examinations will encompass all areas, major assemblies, and sub-assemblies of the areas of the completely assembled trainer.  The examinations, which shall be performed with trainer power off, shall verify conformance to the requirements for:

a. Materials

b. Parts (standard/nonstandard)

c. Design

d. Construction

e. Assembly and fit

f. Wire markings

g. Dimensions and tolerances

h. Size, weight and transportability

i. Color

j. Finish (corrosion protection and treatment)

k. Nameplates and product markings

l. Safety

m. Workmanship

4.3.4.7 Security/IA Verifications

The system shall meet all DODI 8500.2 and AR 25-2 IA controls associated with Mission Assurance Category (MAC) III system with a Confidentiality Level (CL) of Sensitive.  The selection of computer hardware and IA-Enabled products shall comply with the National Security Telecommunications and Information System Security Policy (NSTISSP) No. 11 – National Information Assurance Acquisition Policy and NIAP Common Criteria Evaluation and Validation Scheme. 

Prior to fielding to the user site, the system shall meet all requirements to obtain an Authorization To Operate (ATO) statement from the Material Developer.  The system shall be designed to meet the requirements documented in the DoD Information Assurance Certification and Accreditation Process (DIACAP), DoDI 8510.01 and be compliant with DOD 8500.2 and Army Regulation 25-2, Information Assurance.

A.1 Appendix A – Visual Specification
� Ballistic Protection Upgrade Package (BPUP) is composed of three kits.  The A Kit provides hull modification, the B Kit contains the load carrying system for the armor plates and stowage, and the C Kit provides the internal and external armor plates for supplemental armor protection. Each system weighs 3,200 lbs.  The D kit provides supplemental protection to the underbody of the vehicle. Weight: 2,800 lbs (1,200 lbs front & 1,600 lbs rear).
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 NOTE (1)  PREFIX MAY BE OMITTED FOR WIRES OR CABLES LOCATED ENTIRELY WITHIN THE SAME CABINET.







 NOTE (2)  FOR PURPOSES OF THESE MARKING REQUIREMENTS, UNITS COMPRISED OF MULTIPLE CABINETS OR BAYS PERMANENTLY WELDED OR BOLTED TOGETHER SHALL BE CONSIDERED AS HAVING SEPARATE CABINETS.







 NOTE (3)  THE UNDERLYING CRITERIA FOR WIRE AND CABLE MARKING SHALL BE EASE OF MAINTENANCE AND REDUCTION OF CHANCES FOR MISCONNECTION.
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WARNING
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THIS EQUIPMENT ENERGIZED FROM MULTIPLE SOURCES.



TURN OFF THE FOLOWING TO FULLY DEENERGIZE THIS UNIT.
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