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SYSTEM SPECIFICATION

For The Afghanistan 
Special Mission Wing PC-12NG 
Cockpit Procedures Trainer (CPT)
1. SCOPE.

This specification establishes the performance requirements for the development, fabrication , and testing of the PC-12 NG Cockpit Procedures Trainer (CPT) for the Special Mission Wing (SMW).

1.1 Identification.
The PC-12NG CPT will be designated as Device PC-12NG CPT Serial Number (S/N) 1.  The primary use of this trainer will be to train cockpit procedures.
2. APPLICABLE DOCUMENTS.

2.1 General

The documents listed in this section are specified in sections 3 and 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 and 4 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 form a part of this document to the extent specified herein. Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

Federal Regulations

	Identification Marking of U. S. Military Property UID
	MIL-STD-130N w/Change-1
	16-NOV-2012

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

	Design Safety Standards for Electrical Systems
	OSHA 1910.302 - 308
	

	Federal Aviation Administration (FAA) Code of Federal Regulations (CFR) Title 14 Part 60 - Appendix B to Part 60 - Qualification Performance Standards for Airplane Full-Color Wall Hanging Illustrationss
	
	01-JAN-2012


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

	Pilatus Pilot’s Operating Handbook and EASA Approved Airplane Flight Manual PC-12/47E
	report no. 02277
	27-JUL-2010

	Accident Prevention Signs, Specification for
	ANSI Z35.1-72
	

	Informational Signs Complementary to ANSI Z35.1, Accident Prevention Signs, Specification for
	ANSI Z35.4 73
	

	Safety Color Code for Marking Physical Hazards
	ANSI Z53.1-79
	


Electronic Industries Alliance (EIA)

	Symbol and Label for Electrostatic Sensitive Devices
	EIA RS-471
	


Institute of Electrical and Electronics Engineers (IEEE)

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

Revision 1988
	

	Recommended Practice for Emergency and Standby Power Systems for Industrial and Commercial Applications
	ANSI/IEEE 446-1987
	

	High Level Architecture Framework and Rules
	IEEE P1516
	

	High Level Architecture Federate Interface Specification
	IEEE P1516.1
	

	High Level Architecture Object Model Template Specification
	IEEE P1516.2
	


2.4 Order of precedence
Unless otherwise noted herein or in the contract, in the event of a conflict between the text of this document and the references cited herein (except for related specification sheets), the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained

3. REQUIREMENTS.
3.1 General

3.2 Functional Characteristics 

The CPT shall meet or exceed all requirements for FAA Level 4 certification IAW Title 14 CFR Part 60 – APPENDIX B TO PART 60—QUALIFICATION PERFORMANCE STANDARDS FOR AIRPLANE COCKPIT PROCEDURES TRAINERS.  FAA certification is not required.
3.2.1 Additional Trainer Requirements

The following paragraphs will identify additional requirements to the FAA Level 4 requirements.

3.2.1.1 General Flight Deck Configuration

The CPT shall include a closed flight deck that replicates a PC-12NG aircraft in the configuration identified in this document to include controls, equipment, observable flight deck indicators, circuit breakers, and bulkheads properly located, functionally accurate and replicating the airplane. 
Fire axes, landing gear pins, and any similar purpose instruments need only be represented in silhouette.

3.2.1.2 Cockpit Instrumentation

The CPT shall include instrumentation to allow for instrumented flight.

3.2.1.3 Lighting Systems

The FTD shall include emergency and caution lights.  The lights shall be operational and the training system shall have the capability to link warning, caution, and advisory lights with inserted malfunctions to support emergency procedure training.

3.2.1.4 Instructor Operator Facilities

3.2.1.4.1 Instructor Operator Station

The CPT shall include an Instructor Operator Station (IOS) that utilizes a Graphical User Interface (GUI) to control CPT training functionality.
3.2.1.4.2 Instructor Operator Maintenance

The CPT IOS shall provide the ability to access and control all CPT computers for maintenance, database and software installation, and simulator startup and shutdown procedures.

3.2.1.4.3 Instructor Seating

In addition to the flight crewmember stations, the CPT shall include suitable seating arrangements for an instructor/check airman and observer shall be available. These seats shall provide adequate view of crewmember's panel(s).  Each seat position shall have headset access with transmit and receive capability.
3.2.1.4.4 Instructor Operator Mission Conditions

The CPT shall provide the ability to set environmental conditions, including:

	· Visibility due to haze

· Rain with levels of intensity

· Snow with levels of intensity

· Fog, with levels of intensity
	· Cloud levels, control height of top and bottom

· Time of Day

· Ownship Geographic Location


3.2.1.5 Motion System 

The motion system for CPT shall have a threshold of no primary or secondary motion systems and an objective of including secondary motion, ie “seat shaker / vibration”.
3.2.1.6 Sound System

The CPT shall have a threshold of no sound system and an objective to provide aural cues to simulate cockpit sounds that correspond to those heard in the aircraft sufficient to meet the training objectives.

3.2.1.7 Visual System

The CPT shall include an Out-the-Window (OTW) visual system.  

3.2.1.7.1 Visual System Performance

The CPT IG shall provide sufficient computing performance to support the maximum image generation load without any negative effect on frame rate, level of detail, or image quality in the simulation imagery generated by the system.

3.2.1.7.2 Visual System Hardware

The image generator for the visual system shall be dedicated, commercial or non-developmental PC computer equipped with one or more video cards capable of driving the visual system displays.  Image generators shall be based upon commercial or non-developmental products to facilitate maintenance, upgrade, and supportability.

3.2.1.7.3 Field of View (FoV)
The visual system shall provide an threshold FoV that meets FAA Level 4 visual system requirements and an objective FoV of 50° vertical / 180° horizontal for the pilot flying.  

3.2.1.7.4 Visual Continuity and Integrity
The Visual System shall process each frame of the visual scene at a minimum of 60 Frames-per-Second (FPS).  The visual scene content may not be distracting or present any perceptible flicker.

3.2.1.7.5 Visual Database 

All databases shall be developed using open industry formats that facilitate database re-usability.  The level of detail across the data base shall be balanced and optimized to match the image generator capabilities.

3.2.1.7.5.1 Terrain Database

The CPT shall provide a visual terrain database of Afghanistan that is geographically accurate and geo-specific including airfields, topographical terrain, and appropriate landmarks.  The system visual database shall allow continuous flight from one location to another with recognizable representations of varying terrain types, such as desert, mountain, forest, rivers/lakes, and farmland being visible at all times.
3.2.1.7.5.2 Airfields

The terrain database shall contain all airfields and have appropriate navigation aids to include but not limited to GPS, VOR, and ILS for the country of Afghanistan.  All airfields shall be geographically accurate with regards to altitude, position, and orientation.

3.2.1.7.5.3 Flight Rules

The CPT shall meet all air navigation training requirements with Visual Flight Rules (VFR) and Instrument Flight Rules (IFR).

3.2.1.7.5.4 Landmarks

The geo-specific visual database shall include terrain elevation, main rivers/lakes, roads and railroads and other cultural features for the country of Afghanistan.  Threshold shall include features identified early in the program.  Objective shall include additional features identified by contractor.  

3.2.1.7.5.5 Environmental Condition Effects

Environmental condition effects shall be provided to simulate visual impairment due to fog, haze and blowing sand, dust, water, or snow in the Out-the-window (OTW).  The CPT shall provide an interface for the Host to control the intensity of the effect of blowing sand, dust, snow, or water, including the capability to disable the effect.

3.2.1.8 Training 

3.2.1.8.1 Objectives

The CPT shall provide a virtual environment that enables training in the following aspects of PC-12 flight operations in accordance with the Pilatus Pilot’s Operating Handbook and EASA Approved Airplane Flight Manual PC-12/47E:

	· Power Plant Management

· Fuel Management

· Flight Profiles

· Emergency Procedures 

· Systems Failure Analysis

· Avionics and Auto-Pilot
	· High Altitude Flight

· Flight in Icing Conditions

· Aircraft Loading Procedures

· Normal Procedures
· Normal Takeoff and Landings


3.2.1.8.2 Normal Procedures

The CPT shall provide the capability for training in the following normal operational procedures in accordance with the Pilatus Pilot’s Operating Handbook and EASA Approved Airplane Flight Manual PC-12/47E.

	· Preflight Inspection
· Before Starting Engine
· Engine Starting
· Before Taxiing
· Taxiing
· Before Takeoff
· Takeoff
· Flight Into Known Icing Conditions

· Climb

· Cruise

· Descent

· Before Landing
	· Balked Landing (Go-Around)

· Landing

· After Landing

· Shutdown

· Parking

· Oxygen System

· Automatic Flight Control System

· Operation

· Crosswind Operation

· Flight In Icing Conditions

· Severe Icing Conditions

· CPCS Low Cab Mode Operation


3.2.1.8.3 Emergency Procedures

The CPT shall provide the capability for training in the following emergency procedures through the use of pre-programmed or instructor activated malfunctions, failures, and alerts.

	· Rejected Takeoff

· Engine Failure

· Air Start

· Engine Emergencies

· Fire, Smoke, or Fumes

· Emergency Descent

· Emergency Landing

· Landing Gear/Hydraulic System Failure

· Flaps Failure

· Stick Pusher Failure
	· Inadvertent Pusher/Shaker Operation

· Electrical Trim

· Electrical Systems Failures

· Fuel System

· Cabin Environment Failures

· Deice Systems

· Passenger and Cargo Door

· Cracked Window in Flight

· Wheel Brake Failure

· APEX Failures


3.3 Organic Pilots

The CPT shall be designed such that limited training time is required to learn how to operate the  IOS due to routinely changing instructor pilots.
3.4 Power 

The CPT shall operate on both 120V/60Hz and 220V/50Hz.

3.4.1 Distribution

The CPT shall include a conditioned power distribution system that operates from a facility-provided power source and that provides for a single power control point.  
3.4.2 Uninterruptable Power Supply (UPS)

The CPT shall include an Uninterruptable Power Supply (UPS) and power filters to ensure clean continuous power to the training system.  The UPS shall provide up to 30 minutes of power for critical digital computational systems to allow for an orderly shutdown of the CPT in the event of a power loss.

3.5 Environmental Control

The CPT heat conditioning load shall be no more than 45,000 BTU/h.

3.6 PC-12NG CPT Fidelity Requirements

The PC-12NG CPT shall replicate the design basis of the PC-12NG aircraft cockpit fidelity and functionality to the extent specified in this document to achieve the training objectives.
3.6.1 PC-12NG CPT Cockpit

The CPT shall replicate the PC-12NG aircraft using a closed cockpit.

3.6.2 PC-12NG CPT Crew Stations

The PC-12 CPT shall include pilot and copilot crew stations that match the physical and visual characteristics of the tactical aircraft to the extent necessary to achieve the training objectives.

3.6.3 PC-12NG CPT Fidelity

  The CPT shall replicate the PC-12NG aircraft cockpit based on the diagram and table below.
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*NOTE: The following table identifies the minimum required fidelity.  Higher fidelity may be implemented through Government/Contractor consensus.  Final fidelity determination shall be documented in the System/Subsystem Specification.

	ITEM #
	ITEM IDENTIFIER
	REQUIRED FIDELITY
	COMMENTS

	1
	HEADSET MIC/PHONE JACKS
	PHYSICAL
	

	2
	CONTROL LOCK
	NONE
	

	3
	MASK OXYGEN/MIC JACKS
	NONE
	

	4
	PASSENGER OXYGEN SELECTOR
	DUMMY
	

	5
	LEFT SIDEWALL CB PANELS
	FUNCTIONAL
	

	6
	UTILITY LIGHT
	NONE
	

	7
	HAND MICROPHONE
	PHYSICAL
	

	8
	DIRECT VISION (DV) WINDOW
	NONE
	

	9
	PARKING BRAKE HANDLE
	FUNCTIONAL
	

	10
	CLOCK
	FUNCTIONAL
	

	11
	ECS SIDE AIR OUTLET
	WALLPAPER
	

	12
	LOUDSPEAKER
	NONE
	

	13
	DOME LIGHTS
	NONE
	

	14
	AIR VENTS
	NONE
	

	15
	OVERHEAD ELECTRICAL CTRL PANEL
	FUNCTIONAL
	

	16
	SUNVISOR
	NONE
	

	17
	EMERG. STANDBY INSTR. SYS (ESIS)
	FUNCTIONAL
	

	18
	PRIMARY FLIGHT DISPLAY (PFD)
	FUNCTIONAL
	

	19
	MASTER CAUTION & WARNING LIGHTS
	FUNCTIONAL
	

	20
	PILOT ASE & MSN POWER PANEL

(Mission Power, ASE Power, Marker Beacon and ASE Annunciators)
	FUNCTIONAL
	

	21
	PFD & RADIO CONTROL PANEL
	FUNCTIONAL
	

	22
	SITUATION AWARENESS MFD
	
	

	22a
	WEATHER RADAR
	FUNCTIONAL
	

	22b
	RADAR ALTIMETER
	FUNCTIONAL
	

	22c
	NAVIGATION MAP
	FUNCTIONAL
	

	22d
	TAWS/TCAS
	FUNCTIONAL
	

	22e
	ENHANCED GROUND PROXIMITY WARNING SYSTEM (EGPWS)
	FUNCTIONAL
	

	22f
	TRAFFIC COLLISION AND AVOIDANCE SYSTEM (TCAS)
	FUNCTIONAL
	

	22g
	LIGHTNING SENSOR SYSTEM (LSS)
	FUNCTIONAL
	

	22h
	XM SAT WEATHER (XM)
	FUNCTIONAL
	

	23
	MAGNETIC COMPASS
	FUNCTIONAL
	

	24
	GRAB HANDLE
	NONE
	

	25
	AFCS CONTROL PANEL
	FUNCTIONAL
	

	26
	CO PILOT PFD & RADIO CTRL PANEL
	FUNCTIONAL
	

	27
	CO PILOT AUDIO/MARKER PANEL
	FUNCTIONAL
	

	28
	MASTER CAUTION & WARNING LIGHTS
	FUNCTIONAL
	

	29
	CO PILOT PFD
	FUNCTIONAL
	

	30
	CO PILOT HAND MICROPHONE
	PHYSICAL
	

	31
	RIGHT SIDEWALL CB PANELS
	FUNCTIONAL
	

	32
	CO PILOT MASK OXYGEN/MIC JACKS
	NONE
	

	33
	CO PILOT HEADSET MIC/PHONE JACKS
	PHYSICAL
	

	34
	MAINTENANCE PANELS
	FUNCTIONAL
	

	35
	CO PILOT MASK MIC/COMMS SWITCH
	FUNCTIONAL
	

	36
	RH POWER JUNCTION BOX
	FUNCTIONAL
	

	37
	FOOT AIR OUTLETS SELECTOR LEVER
	NONE
	

	38
	RUDDER PEDALS
	FUNCTIONAL
	

	39
	RUDDER PEDAL ADJUSTMENT HANDLE
	FUNCTIONAL
	

	40
	CONTROL WHEEL
	FUNCTIONAL
	

	41
	ACS & CPCS CONTROL SWITCHES
	FUNCTIONAL
	

	42
	SYSTEMS MFD
	FUNCTIONAL
	

	43
	MULTI FUNCTION CONTROLLER
	FUNCTIONAL
	

	44
	MAIN OXYGEN LEVER
	DUMMY
	

	45
	DISPLAY REVERSIONARY CONTROL PANEL
	FUNCTIONAL
	

	46
	FLAP SELECTOR
	FUNCTIONAL
	

	47
	FLAP TRIM INTERRUPT, ALT STAB TRIM SWITCHES
	FUNCTIONAL
	

	48
	ACS FIREWALL SHUTOFF CONTROL
	FUNCTIONAL
	

	49
	EMERGENCY LANDING GEAR HANDPUMP
	FUNCTIONAL
	

	50
	FUEL FIREWALL SHUTOFF CONTROL
	FUNCTIONAL
	

	51
	CONDITION LEVER
	FUNCTIONAL
	

	52
	COCKPIT/CABIN LIGHTING CONTROLS
	FUNCTIONAL
	

	53
	MANUAL OVERRIDE FUEL CONTROL
	FUNCTIONAL
	

	54
	ELT REMOTE CONTROL PANEL
	FUNCTIONAL
	

	55
	POWER CONTROL LEVER (PCL)
	FUNCTIONAL
	

	55a
	PCL includes an Electrically Repurposed Manual Switch for Flare Dispense
	DUMMY
	

	56
	LANDING GEAR HANDLE
	FUNCTIONAL
	

	57
	ICE PROTECTION SWITCHES
	FUNCTIONAL
	

	58
	CONTROL WHEEL
	FUNCTIONAL
	

	59
	LH POWER JUNCTION BOX
	NONE
	

	60
	FLIGHT TIME COUNTER
	FUNCTIONAL
	

	61
	OXYGEN PRESSURE INDICATOR
	FUNCTIONAL
	

	62
	MASK MIC/COMMS SWITCH
	FUNCTIONAL
	

	63
	AURAL INHIBIT SWITCH
	FUNCTIONAL
	

	64
	EMERG FREQ/NORM SWITCH
	FUNCTIONAL
	

	65
	CD STOWAGE BOX
	NONE
	

	66
	HDG/TRK OVERRIDE SWITCH (OPTIONAL)
	FUNCTIONAL
	

	67
	CURSOR CONTROL DEVICE
	FUNCTIONAL
	

	68
	PILOT ORBIT ICS ACP
	FUNCTIONAL
	

	69
	COPILOT ORBIT ICS ACP
	FUNCTIONAL
	

	69a
	Disconnect for EO/IR HCU and LAN for Tablet
	NONE
	

	70
	ASE MCDU
	FUNCTIONAL
	

	71
	SAT COM BUTTON & UTILITY DOOR BUTTONS
	FUNCTIONAL
	


Fidelity Definitions:

PHYSICAL: The component shall replicate the physical appearance, manipulability, location, tactile feel, and the functionality of the aircraft component.

FUNCTIONAL: The component shall simulate the functionality of the aircraft component but need not replicate the physical appearance (e.g. the component may be displayed on a monitor and manipulated by a touch-screen.)

DUMMY: The component shall replicate the physical appearance, feel (and movement if applicable) of the component but no functionality is required.

WALLPAPER:  The component can be replicated as static artwork/decal or displayed image; no functionality is required.

NONE: The component need not be included in the simulator.

3.7 Dimensions 

The CPT shall integrate within the destination facility for installation and safe operation in an area measuring 30’ (9.144 m) L x 28’ (8.534 m) W x 14’6” (4.42 m) H, with access door measuring (3.2 m) H x  (3,2 m) W.

3.8 Availability.
The CPT system availability shall have 85% availability at 1000 hours of operation with a 97% confidence level.
3.9 Transportability.
The CPT shall be designed for single location.
3.10 Materials and processes.
Materials and processes shall be in accordance with the following requirements.  Commercial and Non-Developmental Items (CaNDI) and GFE are exempt from these requirements, unless otherwise specified in this section.  CaNDI must comply with the Government’s definitions in order to be exempt.

3.10.1 Parts.
The trainer hardware shall be comprised of CaNDI to the maximum extent practicable. Trainer Peculiar Equipment shall be kept to a minimum.

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

3.10.3 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:

Assemblies:  +/- 2,000 volts

Equipment:  +/- 4,000 volts

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

3.11.1 Protective finishes and coatings.
Class I ODS-based primers, coatings, and solvents shall be avoided.

3.11.2 Painting, and preparation for.
Surfaces to be painted shall be prepared and painted in accordance with the paint manufacturer’s recommendations.  Class I ODS-based solvents shall be avoided in the surface preparation process.

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

3.11.4 Corrosion prevention.
The trainer 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:

Crevices susceptible to moisture collection.

Galvanic metal couples over 100 mV potential difference.

Moisture-tight designs without proper seals.

Unprotected bearings.

Untested adhesively bonded designs (stress and humidity tests).

Metallic construction where nonmetallic is suitable.

Hardware requiring field maintenance for corrosion control.

3.12 Electromagnetic radiation.

The CPT components shall be electromagnetically compatible with itself and adjacent electrical, electromechanical, and electronic equipment at the fixed based facility.  The CPT shall be able to operate error free within the electromagnetic environment.  The CPT shall operate without being a source of electromagnetic interference or a victim of site generated electromagnetic emissions, whether radiated or conducted.

3.12.1 ESD marking.
Unless otherwise specified herein, electrostatic discharge sensitive assemblies and equipment shall be marked as follows.
3.12.1.1 ESD sensitive assemblies.
Electrostatic discharge sensitive assemblies shall be marked with either the EIA RS-471 or the military symbol as illustrated in Figure 2.  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.


[image: image1.wmf]                 

(RS-471)


Figure 2.
ESD Symbols.

3.12.1.2 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 following ESD caution statements shall be placed adjacent to the ESD sensitive symbol:

3.12.1.3 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 which may be present upon removal of such devices.  When possible, 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.

Physical hazards shall be marked in accordance with ANSI Z53.1-79.

Voltage hazards shall be marked in accordance with ANSI Z35.1-72, and ANSI Z35.4‑73.

Laser labels shall be in accordance with 21 CFR 1040.

3.13 Safety.
3.13.1 Emergency equipment power disconnect.
The trainer power distribution system shall include the power disconnects required by OSHA 1910.302 - 308.  Additional disconnects shall be provided at the instructor station(s) and trainee station(s).  Each of the disconnecting points shall be legibly and permanently marked to indicate its purpose and operating instructions.

3.13.2 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.

3.14 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.

3.15 Built-In Test (BIT). 

The CPT shall allow user to execute BIT checks at startup and throughout operation of select top level systems.
3.16 Accessibility.
Trainer equipment shall provide for the necessary access to its interior 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.

3.16.1 Cable slack.
Adequate cable slack and cable bending features shall be provided to assure full extension access to multiple equipment extensions during maintenance without stressing the cables and associated connectors.  Adequate cable slack shall also be provided 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 by selection and use of appropriate hardware fasteners.

3.16.2 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.

3.16.3 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 of the trainer 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 be such as to provide space for the use of test probes and maintenance tools.  Assemblies subject to replacement or service shall not be permanently fastened.

3.16.4 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.

3.16.5 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.

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

3.16.7 Replacement of modular assemblies.
Modular assemblies such as circuit boards shall be equipped with connectors so that they may be removed without unsoldering.  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.

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

3.16.8.1 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.

3.16.8.2 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.

3.17 Construction

3.17.1 Workmanship.
The following requirements shall apply.

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

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

3.17.1.3 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 (lacing, ties, tie down straps, etc.) 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 which 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.

3.17.1.4 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. NOTES

4.1 Definitions

The following definitions are applicable to this specification.

4.1.1 Chargeable failures
Chargeable failures include:

· Intermittent failures

· Unverified or verified failures

· Independent failures

Parts and equipment design (cause of failure can be traced back to a defect in the design of the part or equipment)

Parts and equipment manufacturing (cause of failure can be traced back to poor workmanship or inadequate manufacturing process control during the part or equipment construction, testing, or repair prior to the start of the reliability assessment)

Software errors which are identified, but not corrected and verified prior to the end of the reliability assessment period

Contractor-furnished equipment ( failure cause can be traced back to operating, maintenance, or repair procedures)

· Relevant failures

4.1.2 Commercial Item

Per the Federal Acquisition Regulations, Part 2.101, “Commercial item” means:

Any item, other than real property, that is of a type customarily used for nongovernmental purposes and that--

Has been sold, leased, or licensed to the general public; or,

Has been offered for sale, lease, or license to the general public;

Any item that evolved from an item described in paragraph a. of this definition through advances in technology or performance and that is not yet available in the commercial marketplace, but will be available in the commercial marketplace in time to satisfy the delivery requirements under a Government solicitation;

Any item that would satisfy a criterion expressed in paragraphs a. or b. of this definition, but for--

(1) Modifications of a type customarily available in the commercial marketplace; or

(2) Minor modifications of a type not customarily available in the commercial marketplace made to meet Federal Government requirements. Minor modifications means modifications that do not significantly alter the nongovernmental function or essential physical characteristics of an item or component, or change the purpose of a process. Factors to be considered in determining whether a modification is minor include the value and size of the modification and the comparative value and size of the final product. Dollar values and percentages may be used as guideposts, but are not conclusive evidence that a modification is minor;

Any combination of items meeting the requirements of paragraphs a., b., c., or e. of this definition that are of a type customarily combined and sold in combination to the general public; 

Installation services, maintenance services, repair services, training services, and other services if such services are procured for support of an item referred to in paragraphs a., b., c., or d. of this definition, and if the source of such services--

· Offers such services to the general public and the Federal Government contemporaneously and under similar terms and conditions; and

· Offers to use the same work force for providing the Federal Government with such services as the source uses for providing such services to the general public;

· Services of a type offered and sold competitively in substantial quantities in the commercial marketplace based on established catalog or market prices for specific tasks performed under standard commercial terms and conditions. This does not include services that are sold based on hourly rates without an established catalog or market price for a specific service performed;

· Any item, combination of items, or service referred to in paragraphs a. through f., notwithstanding the fact that the item, combination of items, or service is transferred between or among separate divisions, subsidiaries, or affiliates of a contractor; or

· A non-developmental item, if the procuring agency determines the item was developed exclusively at private expense and sold in substantial quantities, on a competitive basis, to multiple State and local governments.

4.1.3 Control Drawing
A drawing disclosing engineering form, fit, and function performance specifications for the acquisition of interchangeable vendor or commercial items of existing designs, and of items specially developed by vendors to the control drawing requirements.

4.1.4 Interchangeable item

An item which:

· Possesses such functional and physical characteristics as to be equivalent in performance, reliability, and maintainability, to another item of similar or identical purposes, and

· Can be exchanged for the other item without selection for fit or performance, and without alteration of the items themselves or of adjoining items, except for adjustment.
4.1.5 Non-chargeable failures
Nonchargeable failures include:

· Nonrelevant failures

· Failures induced by GFE operating, maintenance, or repair procedures; as applicable.
· Failures of items having specified life expectancy which have been operated beyond the specified replacement time

· Software errors which have been identified, corrected, and verified prior to the end of the reliability assessment period.

4.1.6 Non-developmental Items (NDI).
Per the Federal Acquisition Regulations, Part 2.101, NDI means:

· Any previously developed item of supply used exclusively for governmental purposes by a Federal agency, a State or local government, or a foreign government with which the United States has a mutual defense cooperation agreement;

· Any item described in paragraph a. of this definition that requires only minor modification or modifications of a type customarily available in the commercial marketplace in order to meet the requirements of the procuring department or agency; or

· Any item of supply being produced that does not meet the requirements of paragraph a. or b. solely because the item is not yet in use.

4.1.7 Non-relevant failures.

Nonrelevant failures are trainer equipment failures which cannot be expected to occur during field service.  Nonrelevant failures include:

· Installation damage

· Accident or mishandling

· Failures of the test facility or test equipment

· Failures caused by an externally applied overstress condition, in excess of the approved test requirements

· Normal operating adjustments (non-failures) specified in the approved equipment operating instructions

· Secondary failures within the equipment, which are proven to be caused by nonrelevant or relevant primary failures.

· Failures caused by human error

4.1.8 Ozone-Depleting Substance (ODS).
Any chemical which is listed as a Class I or II substance in 42 U.S.C. 7671a(a).

4.1.9 Relevant failures.

Relevant failures are trainer equipment failures which can be expected to occur during field service.  Relevant failures include:

· Intermittent failures

· Unverified failures (failures which cannot be duplicated, which are still under investigation, or for which no cause could be determined)

· Verified failures not otherwise excluded under the other failure categories.

· Pattern failures (two or more failures of the same part in identical or equivalent applications when the failure are caused by the same basic failure mechanisms)

4.1.10 Scheduled Maintenance

Those maintenance tasks performed at predetermined time intervals in accordance with maintenance documentation prepared by the contractor and approved by the government to ensure continuous satisfactory operation of the equipment.

4.1.11 Trainer Peculiar Equipment (TPE)

The following types of equipment are defined as TPE:

Trainer equipment which has not been classified by the Government as  a Commercial item, “NDI that is exempt from TPE requirements”, Government Furnished Equipment (GFE), or Contractor Acquired Operational Equipment (CAOE), and which is to be delivered to the Government as a result of the requirements of the contract.

Trainer equipment, which is to be delivered to the Government as a result of the requirements of the contract, which has been classified as a Commercial item, NDI, GFE, or CAOE, and:

(1) needs other than Minor modifications (See Commercial Item.) or modifications which are not of a type customarily available in the commercial marketplace to meet the requirements of the contract, or:

(2) has insufficient existing product documentation for Government logistic support.

4.1.12 Unscheduled On-site Maintenance.
Those corrective maintenance tasks performed on-line at the equipment by operators, instructors, or maintenance personnel to remedy malfunctions and return the equipment to an operable status.
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