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SYSTEM SPECIFICATION

For The Afghanistan 

Special Mission Wing PC-12NG 

Full-Color Schematic Boards
1. SCOPE.

This specification establishes the performance requirements for the development, fabrication , and verification of the PC-12 NG Full-Color Schematic Boards (FCSB) for the Special Mission Wing (SMW).

1.1 Identification.
The PC-12NG FCSB will be designated as Device PC-12NG FCSB Serial Number (S/N) 1 thru 19.  The primary use of the FCSB shall be to provide high detail accurate references and training opportunities of the PC-12NG aircraft.
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 Illustrations
	
	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 Functional Characteristics 

Each FCSB shall provide for the following PC-12NG systems and functional areas.  Where appropriate and approved by the Government, multiple items may be grouped on a single FCSB.

	· A.C.

· D.C.

· Anti-icing system

· APU

· Aircraft Configuration

· Control  system

· Engine

· Engine performance parameters

· Engine starting electrical diagram

· Fire  protection system
	· Fuel system

· Heating and ventilation system

· Pressurization System

· Hydraulic system operation

· Landing gear and brake

· Performance Specifications of the PC-12 Aircraft

· Pneumatic system

· Transmission

· Flight control system


3.1.1 Functional Design

The FCSBs shall depict each system or functional area schematically.

3.1.1.1 Fidelity of Hardware Components

The FCSB hardware components shall be either actual aircraft parts or physical components that replicate the form, fit, and function of the corresponding aircraft part.  

3.1.1.2 Controls and Indicators

Each FCSB shall have operational and tactile control panels, switches, lights, indicators, and instruments mounted on the board for functional instruction.

3.1.1.3 Operation and Control

Each FCSB shall be electrically operated and capable of being manipulated by the actual or replicated switches and/or controls found on the PC-12 aircraft.

3.1.1.4 Depiction of Operation

Each FCSB shall utilize lighted pathways to depict fluid flow, pressure buildup, or electrical connectivity to graphically illustrate all modes of aircraft systems operation.

3.1.1.5 Modes of Operation

Each FCSB shall demonstrate normal operational modes and abnormal modes corresponding to systems malfunctions identified in the Pilatus Pilot’s Operating Handbook and EASA Approved Airplane Flight Manual for the PC-12/47E Aircraft.

3.2 Level of Detail

Each FCSB shall be developed in full color with intricate, high resolution detail.

3.3 Dimensions

Each FCSB shall be a minimum of 3ft tall by 6ft wide.

3.4 Mounting

Each FCSB shall be suitable for either mounting on a flat interior wall surface or a moveable stand equipped with rollers.  A moveable stand shall be provided with each delivered FCSB.
3.5 Construction Material
Each FCSB shall be constructed of a durable, rigid material.  The material shall be resistant to stains, scratches, and water damage.

3.6 Material Maintenance

Each FCSB shall be cleanable using commercially available cleaning products.

3.6.1 Protective finishes and coatings

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

3.6.2 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.

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

3.6.3.1 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.
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Figure 2.
ESD Symbols.

3.6.3.2 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:

3.6.3.3 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.

3.7 Safety.
3.7.1 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.

3.7.2 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.

3.7.3 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.

3.7.4 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.

3.7.5 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.

3.7.6 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.

3.7.7 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.

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

3.7.9 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.

3.7.10 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.

3.7.10.1 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.

3.7.10.2 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.

3.8 Construction

3.8.1 Workmanship.
The following requirements shall apply.

3.8.1.1 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.

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

3.8.1.3 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.

3.8.1.4 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 government approved 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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