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System Specification

For (Approved Name of

Training System Modification Program)

1. SCOPE

*** SE’s INPUT ***
Note to SE:  This paragraph should provide a clear, concise abstract of the coverage of the specification, and must not contain any requirements.  (i.e. “contractor shall”, or “the trainer shall” etc. shall not be used)

Example:

“This specification establishes the performance requirements for the development, fabrication, and testing of the modifications to the Generic Aircraft Systems Maintenance Trainer (GASMT) for the Aviation Electricians School of the Naval Air Training Center in Millington, Tennessee.”

1.1 Identification

*** SE’s INPUT ***
Note to SE:  This subparagraph should identify the approved trainer alphanumeric identifier, title, and if applicable, any abbreviation of the trainer name that will be used throughout the specification.

Example:

“The GASMT is designated as Device 11H96 Serial Number (S/N) 1.  The primary use of the modified trainer will be to teach the electrical troubleshooting skills necessary to maintain generic aircraft control systems at the organizational level of maintenance.  For purposes of this specification, the terms GASMT, Device 11H96, trainer, training system, and training device are equivalent.”

2. APPLICABLE DOCUMENTS

2.1 General

The documents listed in this section are specified in sections 3, 4, or 5 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.

Note to SE:  This section must contain all and only those specifications, standards, and handbooks that are referenced in sections 3, 4, and 5 of the specification.

Department of Defense Standard Practices

	MIL-STD-130M
	-
	Identification Marking of U.S. Military Property

	(Copies of these documents are available online at http://assist.daps.dla.mil/quicksearch/ or from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)


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.

Note to SE:  This section must contain all and only those other government documents, drawings, and publications that are referenced in sections 3, 4, and 5 of the specification.

Federal Regulations

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

	(Copies of this document are downloadable from http://www.access.gpo.gov/nara/cfr/waisidx_01/21cfr1040_01.html)



Department of Defense (DoD) Security/Information Assurance Documents

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

	(Copies of this document are downloadable from http://www.dtic.mil/whs/directives/corres/html/850002.htm


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

Notes to SE:

1.  Section 3 shall define the requirements that the modifications to the trainer must meet to be acceptable.  Each requirement shall be stated in performance terms and in such a way that an objective verification can be defined for it.  Each requirement should be cross-referenced to the associated verification requirement in section 4.  Each requirement paragraph should have a paragraph number, paragraph title, and should address only one requirement topic or area.  In addition, remember this simple rule when writing requirements for the spec:  In the specification, “the trainer shall”; in the SOW, “the contractor shall”.

2.  Refer to MIL-STD-961E for guidance on those paragraphs of this generic document requiring SE’s inputs.

3.1 Functional and performance requirements

3.1.1 Missions

*** SE’s INPUT ***
3.1.2 Required states and modes

*** SE’s INPUT ***
3.1.3 Performance requirements

*** SE’s INPUT ***
Note to SE:  Section 3.1.3 and its subparagraphs should contain all of the functional performance requirements of the trainer modifications.

3.1.3.1 Performance requirement #1

*** SE’s INPUT ***
Notes to SE:

1.  Each subparagraph 3.1.3.X should identify a functional performance requirement of the trainer modifications and should itemize the requirements in measurable terms.  If the performance can be more clearly specified by dividing it into constituent capabilities, the requirements for each constituent capability should be provided as one or more sub-subparagraphs.

2.  Language similar to the following should be used in this section to address the issue of performance degradation due to the required modifications.

“The performance baseline of the existing trainer shall not be degraded as a result of incorporating the required trainer modifications, unless otherwise specified herein.  The trainer performance baseline shall be as defined by Specification PRF ________ (Normally, this should be the original trainer specification number, including any ECPs, modifications, AFCs, and other changes incorporated into the trainer), the baseline configuration audit results, and any other tests needed to describe the simulation characteristics and trainer performance prior to contractor modifications.  This includes all functional relationships between various systems of the trainer, such as the motion system, control loading system, instructor stations, trainee stations, and visual system.  For purposes of this modification, the design basis platform is ______, BUNO ______.”

3.1.4 Reliability

The minimum acceptable Mean-Time-Between-Failures (MTBF) for the equipment added or modified as a result of the required modifications shall be ____ hours.

Note to SE:  Contact the AIR-4.6.1.5 R&M specialist if guidance is needed on determining the MTBF requirement.
3.1.4.1 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 (see 6.1.2), and Non-Developmental Items (NDI - see 6.1.9) 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.
3.1.5 Maintainability

Quantitative maintainability requirements for the equipment added or modified as a result of the required modifications shall be a Mean-Time-To-Repair (MTTR) of ___ minutes, a Maximum-repair-time (MMAX) of ___ minutes to the 90th percentile for Unscheduled On-site Maintenance (see 6.1.14), and a Mean-Preventive-Maintenance-Time (MPT) of __ minutes per day for Scheduled Maintenance (see 6.1.12).

Note to SE:  Normally, the above requirements are based on the original trainer Maintainability requirements, unless the mod effort is intended to improve the supportability characteristics of the existing trainer design.  Contact the AIR-4.6.1.5 R&M specialist for further guidance.

3.1.6 Environmental conditions

The equipment added as a result of the required modifications shall withstand the following environmental conditions without deterioration:

a. Temperature:

(1) Operating:  +___ degrees Celsius (deg. C) to +___ deg. C 

(2) Non-operating: +___ deg. C to +___ deg. C

b. Relative humidity:

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

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

3.1.7 Transportability

*** SE’s INPUT ***
3.1.8 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.

3.1.8.1 Parts

The trainer modification hardware shall be comprised of CaNDI to the maximum extent practicable.  Trainer Peculiar Equipment (TPE - see 6.1.13) shall be kept to a minimum.

3.1.8.1.1 Custom designed microelectronic devices

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

3.1.8.1.2 Power supplies

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

3.1.8.1.3 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

3.1.8.2 Materials

Materials selected for the required trainer modifications 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.

3.1.8.2.1 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.

3.1.8.2.2 Fungus-inert materials

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

3.1.8.2.3 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.

3.1.8.2.4 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.

3.1.8.2.5 Wood products

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

3.1.8.2.6 Radioactive material

Radioactive materials shall not be utilized.

3.1.8.3 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.

3.1.8.3.1 Painting, and preparation for painting
Surfaces to be painted shall be prepared and painted in accordance with the paint manufacturer’s recommendations.
3.1.8.3.2 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.

3.1.8.3.3 Corrosion prevention

The trainer modification 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

3.1.9 Electromagnetic radiation

*** OBTAIN INPUTS FROM THE AIR-6.6.4.X ILSM ***
3.1.10 Nameplates and product markings

Equipment and cables added or modified as a result of the required trainer modifications 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-130M.
3.1.10.1 Trainer nameplate

When the trainer designation changes as a result of the required modifications, or when the existing trainer nameplate does not have an Item Unique Identification (IUID) bar code, a new nameplate shall be permanently affixed to the trainer.  A sample trainer nameplate with the required information is shown below in FIGURE 1.  The new trainer nameplate shall include two, two-dimensional (2-D) Data Matrix bar codes.  The first bar code shall contain the training device Item IUID number, contractor's CAGE code, part number, and serial number of the training device.  The second 2-D Data Matrix bar code shall contain the contractor-provided Initial Support Kit (ISK – see 6.1.4) IUID number.  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 = IAC + EI + PN + SN = LD61339XXXXX0001, where

a. LD is the Issuing Agency Code (IAC) for DoD

b. 61339 is the Department of Defense Activity Address Code (DoDAAC) No./Enterprise Identifier (EI)

c. XXXXX is Original Part No. or Training Device No.

d. 0001 is the Serial No.
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FIGURE 1.
Sample Trainer Nameplate
3.1.10.2 Marking of units, assemblies, subassemblies, and parts

Units, assemblies, subassemblies, and parts, as defined in MIL-STD-130M, shall be identified and marked in accordance with the following requirements.
3.1.10.2.1 Units

Each unit shall be marked with contractor-supplied identification (ID) plates as shown below in FIGURE 2.  The ID plates shall be located in the front and back of the units, at the top center location, 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 3.1.10.3 below, the assembly information, and the trainer Part Number and IUID information, as shown below in FIGURE 2.  Unmodified GFE is exempt from the marking requirements of this paragraph.
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FIGURE 2.
Unit ID Plate
3.1.10.2.2 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.

3.1.10.2.3 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 that are procured using Control Drawings (CDs - see 6.1.3).  Unmodified Commercial Items, GFE, and Contractor-Acquired Operational Equipment (CAOE) are exempt.

3.1.10.2.4 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.

3.1.10.2.5 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.

3.1.10.2.6 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.

3.1.10.2.7 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.

3.1.10.2.8 ESD marking

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

3.1.10.2.8.1 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
3.1.10.2.8.2 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
3.1.10.2.8.3 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.

3.1.10.2.9 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.

3.1.10.3 Reference designators

The reference designator system already in place shall be continued.  Duplication of existing unit and cable numbers shall be avoided.  When an existing unit is replaced, the replacement unit shall retain the existing unit number.  When a major addition is made to the trainer as a result of the required modifications (i.e., visual system, motion platform, etc.), a block of new unit and cable numbers may be used which are not a continuation of the existing system.  Reference designators in accordance with Section 4 of IEEE 200-1975 (Unit Numbering Method) shall be employed to identify and mark the location of electrical and electronic parts and equipment.  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 (Inter-subassembly and Inter-unit Cable Connections) and 8.2.3 (Cable Assemblies); but shall be subject to the identification and marking requirements of 3.1.10.4 below.

3.1.10.4 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.

3.1.10.4.1 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

3.1.10.4.2 Cable marking information

The following information shall be marked on all disconnectable cables.

3.1.10.4.2.1 “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.

3.1.10.4.2.2 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
3.1.10.4.2.3 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.

3.1.10.5 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.

3.1.10.5.1 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.

3.1.10.6 Warning marking for simulated and modified equipment

The following types of trainer equipment shall be identified and marked in accordance with 3.1.10.6.1:

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

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

3.1.10.6.1 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
3.1.10.7 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.  Laser labels shall be in accordance with 21 CFR 1040.
3.1.10.7.1 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 (see 6.1.5).  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 Emergency equipment power disconnect
Equipment added to the trainer, as a result of the required modifications, shall be connected to the existing emergency power disconnect system.  New Emergency Power Off (EPO) control devices shall be provided at the IOS(s), trainee station(s) that are added to the trainer as a result of the trainer modifications, 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 of the EPO control device shall be marked legibly and permanently to indicate its purpose and operating instructions.

3.1.12.2 Temperature sensing alarms

All heat producing equipment cabinets added as a result of the required modifications shall be equipped with temperature sensing devices that shall be integrated into the existing 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 aircraft/combat system HMI.
3.1.14 Security and privacy

Note to SE: The following security requirements are intended for trainers that process CLASSIFIED information.  For trainers that process information with other types of security classifications, obtain inputs from the AIR-7.4 Security Office.
3.1.14.1 Trainer security

The trainer shall provide a level of security (physical and information) that is commensurate with the security level of the information handled by the trainer, and conform to form DD-Form 254 security requirements attached to the contract.

3.1.14.1.1 Cabinet door locks

When new equipment cabinets are added as a result of the required trainer modifications, the equipment cabinet doors shall be equipped with key operated locks.  All cabinet locks shall be keyed alike.

Note to SE: The following Information Assurance requirements are intended only for trainers that process classified information.  For trainers that process other types of information such as critical or sensitive information, obtain inputs from the following Information Assurance POCs:


Chris Jack, AIR-4.6.2.4 (USN)


Sally Homs, AIR-4.6.1B (USMC)

3.1.14.2 Information Assurance

The trainer shall meet the IA criteria specified in DODI 8500.2 for a Mission Assurance Category (MAC) III Classified device.  The following requirements shall apply.

3.1.14.2.1 IA and IA-enabled Information Technology (IT) products
Evaluated or validated IA and IA-enabled IT products that meet the Government’s definitions for Commercial Item or Non-Developmental Items shall be used to the maximum extent practicable to meet the IA requirements specified herein.  The selected products shall provide for the availability of the systems; shall ensure the integrity and confidentiality of information, and shall ensure the authentication and non-repudiation of parties in electronic transactions.

3.1.14.2.2 Processing of national security information
Commercial IA and IA-enabled IT products,  which have been evaluated and validated, as appropriate, in accordance with the National Information Assurance Partnership (NIAP) (http://www.niap-ccevs.org/cc-scheme/vpl/) or Common Criteria (CC) Evaluation and Validation Scheme (http://www.commoncriteriaportal.org/public/consumer/) shall be used to enter, process, store, display, or transmit national security information, to the maximum extent practicable.

3.1.14.2.3 IA requirements for operating systems

The trainer shall incorporate IA-enabled operating systems (see 6.1.8) that:

a. Have been validated or are under evaluation by NIAP or CC scheme.

b. Are configurable IAW applicable DoD Security Technical Implementation Guides (STIGs) or System and Network Attack Center (SNAC) guides.  DoD STIGs and SNAC guides are available at http://iase.disa.mil/.

c. Can incorporate the DoD Information Assurance Vulnerability Management Program (IAVMP) IAW DODI 8500.2.

d. Are supportable for the expected lifecycle of the trainer

3.1.14.2.4 Special purpose systems

When unique technical requirements prevent the incorporation of the products described in 3.1.14.2.3, items a. through d. above, the trainer may incorporate other operating systems as long as one or both of the following conditions apply:
a. The operating system is embedded (see 6.1.7) and is configurable IAW DoD STIGs or SNAC guides.  If DoD guides are not available, the following sources are acceptable in descending order: 

(1) Commercially accepted practices (e.g., - SysAdmin, Audit, Network, Security (SANS) Institute)

(2) Independent testing results (e.g., - International Computer Security Association (ICSA))

(3) Vendor literature

b. The operating system is a component of a uniquely bundled Commercial Item product that, for engineering and cost considerations, is used in the trainer design and for technical reasons, the Vendor of the product does not incorporate:

(1) Products that have been validated or are under evaluation by NIAP or the CC Scheme.

(2) Operating systems that are configurable IAW DoD STIGs or SNAC guides.

(3) Operating systems that can incorporate the DoD IAVMP.
3.1.14.2.5 Boundary defense mechanisms

The trainer shall incorporate IA validated products when used as boundary defense mechanisms to include items such as firewalls, network intrusion detection systems (IDS), routers, and managed switches, as found at the NIAP or CC Scheme (http://www.niap-ccevs.org/cc-scheme/vpl/).

3.1.14.2.6 Configuration criteria

IA and IA enabled IT products provided with the trainer shall be configured IAW DoD STIGs or SNAC guides.  If DoD guides are not available, the following sources are acceptable in descending order as available:
a. Commercially accepted practices (e.g., SANS)
b. Independent testing results (e.g., ICSA); or
c. Vendor literature, except as noted in paragraph 3.1.14.2.4 item b. above.

3.1.14.2.7 Storage of classified information

The trainer shall be equipped with removable magnetic and optical mass storage media for all classified information.

3.1.14.2.8 Audit logging

The trainer shall incorporate a centralized audit logging functionality to consolidate audit events in accordance with DODI 8500.2.

3.1.14.2.9 Software management system

The trainer shall incorporate a centralized software management system to support updates for the Commercial Item software components used in the trainer in accordance with DODI 8500.2.
3.1.15 Computational system requirements

*** OBTAIN INPUTS FROM THE AIR-4.6.2.4 COMPUTER/SOFTWARE SPECIALIST***

3.1.16 Logistics
*** OBTAIN INPUTS FROM THE AIR-6.6.4.X ILSM ***
3.1.16.1 Maintenance
3.1.16.1.1 Maintenance concept
*** OBTAIN INPUTS FROM THE AIR-6.6.4.X ILSM ***
3.1.16.1.2 Qualitative maintainability requirements
General maintainability characteristics of the equipment added or modified as a result of the required trainer modifications shall be as specified in the following paragraphs.

3.1.16.1.2.1 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.

3.1.16.1.2.2 Built-In Test (BIT)

*** OBTAIN INPUTS FROM THE AIR-6.6.4.X ILSM ***
3.1.16.1.2.3 Lamps

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

3.1.16.1.2.4 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.

3.1.16.1.2.5 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.

3.1.16.1.2.6 Maintenance intercommunications system

The existing maintenance intercommunications system shall be integrated with the new and modified equipment incorporated as part of the required trainer modifications.

3.1.16.1.2.7 Accessibility

Trainer modification 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.

3.1.16.1.2.7.1 Cable slack

The trainer modification 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.

3.1.16.1.2.7.2 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.

3.1.16.1.2.7.3 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.

3.1.16.1.2.7.4 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.

3.1.16.1.2.7.5 Handles

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

3.1.16.1.2.7.6 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.

3.1.16.1.2.8 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.

3.1.16.1.2.8.1 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.

3.1.16.1.2.8.2 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.

3.1.16.1.2.8.3 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.

3.1.16.2 Facilities and facility equipment

*** OBTAIN INPUTS FROM THE AIR-6.6.4.X ILSM ***
3.1.16.2.1 Trainer power requirements
*** OBTAIN INPUTS FROM THE AIR-6.6.4.X ILSM ***
3.1.16.2.1.1 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.

3.1.16.2.1.1.1 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.

3.1.16.2.1.1.2 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.

3.1.16.2.1.1.3 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.

3.1.16.2.1.1.4 Under-frequency

Equipment powered by mobile electric power generation equipment shall be protected against 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 below the nominal operating frequency occurs for a period of five or more seconds.

3.1.16.2.1.1.5 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.

3.1.16.2.1.1.6 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 Interface requirements
*** SE’s INPUT ***
3.2.1 Government-Furnished Property (GFP) interfaces
*** SE’s INPUT ***
Note to SE: Where applicable, this paragraph should identify the interface characteristics for all items of GFP that have been identified by the system engineering process for in​corporation into the system, item, or software.  However, GFP shall not be listed in this or any other section of the specification or the sow.  When applicable, GFP shall be listed in the standard GFP contract clause that is incorporated into all contracts involving GFP.
3.2.2 External interface requirements
*** SE’s INPUT ***
3.2.3 Internal interface requirements
*** SE’s INPUT ***
3.3 Construction

3.3.1 Workmanship

The following requirements shall apply.
3.3.1.1 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.

3.3.1.2 Threaded fasteners

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

3.3.1.3 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.

3.3.1.4 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 (see 6.1.16.1)

b. Demonstration (see 6.1.16.2)

c. Examination (see 6.1.16.3)

d. Test (see 6.1.16.4)

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. Physical Configuration Audit (PCA)
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 * ENTER NAME OF DATA ITEM THAT IS EXPECTED TO CONTAIN THE COLD START PROCEDURES * 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 tests

IOS 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 test (DORT) verification
The DORT for the modified 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 aircraft characteristics.  Tests shall include Flight test procedures in accordance with the Naval Test Pilot School manuals to validate the fidelity of the aerodynamic simulation.  To the maximum extent practicable, the criteria for determining acceptability of the flight characteristics shall be obtained directly or calculated from design basis aircraft flight test data.  If adequate flight data from the design basis aircraft is not available, supplemental data from a like aircraft shall be used as test criteria.  The test conditions shall be consistent with flight test data that provide sufficient definition of the aerodynamic simulation fidelity characteristics throughout the specified simulated flight envelope of the design basis aircraft.  Quantitative tests shall include, as a minimum, validation of the simulated weight and balance, atmospheric environment, flight control system mechanical characteristics, engine performance, ground handling, takeoff and landing characteristics, trimmed control positions, climb and descent performance, cruise performance, acceleration and deceleration, static and dynamic longitudinal stability (all modes), maneuvering longitudinal stability, lateral-directional static and dynamic stability (all modes), trim changes, ground effects, stall characteristics, engine-out characteristics. Automated flight fidelity test driver software shall be implemented in the simulator to execute these tests.  All quantitative test categories and test driver software will be validated by manual execution performed by knowledgeable flight test pilots and engineers.  Qualitative testing shall include the above flight characteristics, NATOPS functional check flight profiles, and mission related maneuvers for both normal and emergency operation.  All dynamics tests shall provide for recordings to be taken.  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.

4.3.2.10 Tactical systems tests

The tactical systems tests shall validate the fidelity of the tactical systems simulation by comparison to design basis aircraft systems characteristics and shall verify compliance 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 performance of the modified trainer 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 modified 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 modified areas of 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 EMR tests

*** OBTAIN INPUTS FROM THE AIR-6.6.4.X ILSM ***
4.3.4.3 ESD tests

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

4.3.4.4 Reliability assessment

The 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 (see 6.1.11) or Non-relevant (see 6.1.10) and shall be subject to the FRACAS.  Relevant failures shall be further classified as Chargeable (see 6.1.1) and Non-chargeable (see 6.1.6).  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.

4.3.4.5 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.

4.3.4.6 Human factors engineering compliance tests

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

4.3.4.7 Nonfunctional examinations
The modified trainer shall be subject to non-functional examinations performed to demonstrate the trainer as-built design satisfies the specified requirements.  The examinations will encompass all equipment, major assemblies, and sub-assemblies of the modified trainer.  The examinations, which shall be performed on the completely assembled trainer with 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

4.3.4.8 Security/Information Assurance verifications
*** OBTAIN INPUTS FROM THE AIR-7.4 SECURITY OFFICE AND THE INFORMATION ASSURANCE POCs: Chris Jack, AIR-4624 (Navy programs) or Sally Homs, AIR-4.6.1B (USMC programs) ***
5. PACKAGING

*** SE’s INPUT ***
6. NOTES

6.1 Definitions

The following definitions are applicable to this specification.

6.1.1 Chargeable failures
Chargeable failures include:

a. Intermittent failures

b. Unverified or verified failures

c. Independent failures

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

(2) 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)

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

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

d. Relevant failures

6.1.2 Commercial Item

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

a. Any item, other than real property, that is of a type customarily used by the general public or by non-governmental entities for purposes other than governmental purposes, and--

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

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

b. 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;

c. 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 non-governmental 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;

d. 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;

e. Installation services, maintenance services, repair services, training services, and other services if--
(1) Such services are procured for support of an item referred to in paragraphs a., b., c., or d. of this definition, regardless of whether such services are provided by the same source or at the same time as the item; and

(2) The source of such services provides similar services contemporaneously to the general public under terms and conditions similar to those offered to the Federal Government;

f. 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 or specific outcomes to be achieved and under standard commercial terms and conditions.  For purposes of these services--
(1) “Catalog price” means a price included in a catalog, price list, schedule, or other form that is regularly maintained by the manufacturer or vendor, is either published or otherwise available for inspection by customers, and states prices at which sales are currently, or were last, made to a significant number of buyers constituting the general public; and

(2) “Market prices” means current prices that are established in the course of ordinary trade between buyers and sellers free to bargain and that can be substantiated through competition or from sources independent of the offerors.

g. Any item, combination of items, or service referred to in paragraphs a. through f. of this definition, 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

h. 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.

6.1.3 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.

6.1.4 Initial Support Kit (ISK)

The ISK includes:

a. Spares (repairable items) and repair parts that are manufactured, subcontracted, or modified by the prime contractor having the design control responsibility.
b. Spares that support vendor hardware utilized by the device, which can be procured on the open market or from established sources and for which the prime contractor is not the design activity.

c. Support items that are not an integral part of the end item, but are required to inspect, test, calibrate, service, repair, or overhaul the end item, which are manufactured, subcontracted, or modified by the prime contractor having the design control responsibility.
d. Items required for support of the trainer system (excluding common hand tools), which can be procured on the open market or from established sources and for which the prime contractor is not the design activity.

6.1.5 Interchangeable item

An item which:

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

b. 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.

6.1.6 Non-chargeable failures
Non-chargeable failures include:

a. Non-relevant failures

b. Failures of existing unmodified trainer equipment and GFE when failure cause is not traceable to the trainer modifications made by the contractor.

c. Failures of items having specified life expectancy which have been operated beyond the specified replacement time

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

6.1.7 Embedded System

An embedded system is a special purpose system in which the computer and its’ operating system are completely encapsulated by or dedicated to the device or system it controls.  Unlike a general-purpose computer, an embedded system performs one or a few pre-defined tasks, usually with very specific requirements.  User interface (see 6.1.15) is performed through an IA-enabled operating system.  Auditing of subjects and objects is performed by an IA-enabled operating system that the embedded system interfaces with.

6.1.8 IA-Enabled Operating System

An IA enabled operating system is a NIAP or CC validated system that normally has a full user interface with full access to the system that it interfaces with or controls.

6.1.9 Non-Developmental Item (NDI)

Per the Federal Acquisition Regulations, Part 2.101, NDI means:

a. 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;

b. 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

c. 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.

6.1.10 Non-relevant failures
Non-relevant failures are trainer equipment failures that cannot be expected to occur during field service.  Non-relevant failures include:

a. Installation damage

b. Accident or mishandling

c. Failures of the test facility or test equipment

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

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

f. Secondary failures within the equipment, which are proven to be caused by non-relevant or relevant primary failures.

g. Failures caused by human error

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

a. Intermittent failures

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

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

d. 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)

6.1.12 Scheduled Maintenance

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

6.1.13 Trainer Peculiar Equipment (TPE)

The following types of equipment are defined as TPE:

a. 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.

b. 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 6.1.2, c., (2)), 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.

6.1.14 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.

6.1.15 User Interface

A User Interface is the aggregate of means by which the people (users) interact with a particular machine, device, computer program, or other complex system.  The user interface provides means of:

a. Input – Allowing the users to manipulate a system.

b. Output – Allowing the system to produce the effects of the user’s manipulation.
6.1.16 Verification methods

The following defines the verification methods specified in section 4 of this specification.

6.1.16.1 Analysis

An element of verification that utilizes established technical or mathematical models or simulations, algorithms, charts, graphs, circuit diagrams, or other scientific principles and procedures to provide evidence that stated requirements were met.

6.1.16.2 Demonstration

An element of verification that generally denotes the actual operation, adjustment, or reconfiguration of items, to provide evidence that the designed functions were accomplished under specific scenarios.

6.1.16.3 Examination

An element of verification and inspection that consists of investigation, without the use of special laboratory appliances or procedures, of items to determine conformance to those specified requirements, which can be determined by such investigations.  Examination is generally nondestructive and typically includes the use of sight, hearing, smell, touch, and taste; simple physical manipulation; mechanical and electrical gauging and measurement; and other forms of investigation.

6.1.16.4 Test

An element of verification and inspection that generally denotes the determination, by technical means, of the properties or elements of items, including functional operation, and involves the application of established scientific principles and procedures.
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 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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 6A3J1/8A2J1
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 8A1J1
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 6A3J1/8A2J1
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 6A1J1







 Basic inter-cabinet cable:







 Multiple destination cable:







 Terminal wire marking:







 Daisy chain, continuous ribbon cable with clamp on connectors:







 A1CB1-1/A2TB3-10







 P/N 927D1057















 P/N 927D1058
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 W1P2



 6A2J1















 W3P1



 6A1J1/7A1J3/8A5J4







 A1CB1-1/A2TB3-10
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 6A1J1/7A1J3
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 6A1J1/8A5J4
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WARNING







 SWITCH 



LOCATION







 SWITCH 



IDENTIFICATION







CIRCUIT







THIS EQUIPMENT ENERGIZED FROM MULTIPLE SOURCES.



TURN OFF THE FOLOWING TO FULLY DEENERGIZE THIS UNIT.
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