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Appendix A-Training Tasks for C15 Engine/Transmission Trainer




1. Scope

This specification defines the performance requirements for the C15 Engine/Transmission (ET) trainer (hereafter referred to as a C15 ET Trainer).  This trainer will be used to teach maintenance and troubleshooting skills necessary to maintain engine and transmission systems on heavy duty military vehicles.  The Vehicle Automated Diagnostic System (VADS) is an external interface that connects to the C15 ET trainer.  The VADS is a diagnostic system that performs diagnostics on diesel engines, transmissions, central tire inflation systems, and other mechanical, electrical and hydraulic systems via an Interactive Electronic Technical Manual (IETM) using the vehicle data bus, VADS probes, and embedded vehicle sensors. The C15 ET Trainer will be used by the United States Marine Corps (USMC) Motor Transport Maintenance Instruction Company (MTMIC) schoolhouse located at Camp Johnson, NC.  The MTMIC schoolhouse will integrate the C15 ET trainer into the Automotive Organizational Mechanic Course (AMOC) (Military Occupation Series “MOS” 3521), future Journeyman’s course, and future Logistics Vehicle System Replacement (LVSR) Maintenance Course.  The C15 engine and Allison transmission are used in the USMC LVSR.  

2. Applicable Documents

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 shall meet all specified requirements of documents cited in sections 3, 4, or 5 of this specification, whether or not they are listed.

2.1 Government Documents

2.1.1 Specifications, Standards, and Handbooks

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


Department of Defense Standard Practices

	MIL-STD-130N
	-
	Department of Defense Standard Practice Identification Marking of U.S. Military Property


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

2.1.2 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.


USMC Documents

	SL-3-10791B
	-
	Components List for Analyzer Set, Vehicular (Vehicle Automated Diagnostic System: VADS/CM2)

	TM 10791A10/1
	-
	Operator Instructions Analyzer Set, Vehicular ((Vehicle Automated Diagnostic System: VADS)

	TM 11313-OI
	-
	Field Interactive Electronic Technical Manual




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)


2.2   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.)


International Organization for Standards

	ISO 9000-1
	-
	Guidelines for selection and use, Quality Management and Quality Assurance Standards – Part 1

	ISO 9000-3
	-
	Guidelines for Applying ISO 9001 1994 to Computer Software

	ISO 9000-4
	-
	Guidelines for Designing and Managing Product Dependability Programs


(Copies of these documents are available online at http://www.iso.ch/iso/en/ISOOnline.frontpage.

2.3   Order of Precedence

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


3. Requirements

3.1 General Requirements

The C15 ET trainer shall provide a fully operational C15 Caterpillar diesel engine and Allison transmission that provides diagnostics, troubleshooting, and maintenance training.  The C15 ET trainer shall provide the student with hands-on training in diagnostics, troubleshooting, and maintenance (removal and installation of components).  The C15 ET trainer shall provide the training tasks in Appendix A for USMC students.  The C15 ET trainer shall include all components (engine/transmission mounting stand, fault apparatus, engine, transmission, cooling system for engine and transmission, accessories, and other components) required to start, operate, stop, and conduct training with the combined engine and transmission.  The Government will provide a dressed C15 caterpillar engine, dressed Allison transmission, and other components (refer to contract schedule section H for specific Government Furnished Property).  The C15 ET trainer shall consist of new (not refurbished) components and materials. The C15 ET trainer shall support an open system, open architecture, and open environment.

3.2 First Article

The C15 ET trainer shall be subjected to conformance inspections in accordance with section 4.2.

3.3 Performance
3.3.1 Engine

The engine shall meet the performance characteristics of a C15 Caterpillar engine used in the LVSR.  The engine electronic control unit (ECU) in the C15 Caterpillar engine shall be a military version and assigned a military serial number.
3.3.2 Transmission

The transmission shall meet the performance characteristics of an Allison 7-speed automatic transmission used in the LVSR.  The transmission shall have measures in place to reduce vibration and torque due to the lack of an attached drive train. 
3.3.3 Operating Characteristics

The C15 ET trainer shall operate continuously for a minimum of 25 minutes under load without refueling.   In addition, the total operating time of the trainer in one day shall be no less than 1.5 hours under load without refueling. A load occurs when the transmission is connected to the engine and the engine is providing power to operate both the engine and transmission simultaneously.  
3.3.3.1 Fuel

The C15 ET trainer shall include a fuel tank as well as the mechanisms and components required to run and operate the trainer using diesel fuel.  A fuel tank shall be provided with a capacity of no less than 10 gallons.
3.3.3.2 Exhaust

A complete exhaust system and muffler shall be provided that exhausts fumes no less than 7 feet above the ground.  A mechanism shall be connected to the exhaust system that vents exhaust fumes outside of the enclosed training facility.  The exhaust mechanism shall not interfere with the performance of the training tasks in Appendix A.

3.3.4 Power Supply

3.3.4.1 Trainer Power

The C15 ET shall include power connections and cabling for trainer components that require power from an external power source (see 3.10.2.1 for available facility power), if applicable.
3.3.4.2 Engine Power Supply

The C15 ET trainer shall provide a 24 volt direct current (DC) battery circuit that provides electrical power to start and operate the engine and transmission.  Four 12 volt batteries shall be wired in a series-parallel setup, providing 24V DC to the engine, through the battery disconnect switch.  A slave connector shall be wired in parallel with the batteries for use in emergency starting operations, and provides power connection for testing operations.  When the battery disconnection switch is closed, 24V DC is provided to the ignition switch, the engine and transmission power circuit, CB 2 (Main Gauge Panel), and CB 3 (Ignition Switch).  LVSR OEM components shall be used for the battery disconnect switch and slave connector. Each battery shall provide 12 volts DC, 120 amps, and 725 cold cranking amps.  

3.3.5 Starter and Alternator

The LVSR OEM heavy duty 24 volt starter and 260 Amp, 24 volt alternator shall be used on the C15 ET trainer.
3.3.6 Electrical System

The C15 ET trainer shall use the OEM electrical system and include the engine and transmission wiring harness.

3.3.7 Vehicle Instrument Panel

A vehicle instrumentation panel shall be provided that accurately displays instrument readings and controls of the C15 ET trainer components.  LVSR OEM components shall be used for the following:
· Tachometer

· Oil Pressure Gauge

· Water Temperature Gauge

· Check Engine Light

· Off/On/Start Ignition Switch

· Battery Disconnect Switch

· Engine Brake controls (low, medium, high switches)

· Engine and transmission runtime meter with measurement in hours

· RS-232 port
· J1939 bus connection

· NATO slave connector

The layout of the gauges shall be equivalent to an LVSR dashboard configuration.  Vibration shall not affect the instrument operation, control, and the ability to read the instruments when the C15 ET trainer is running.  The instrument panel shall not interfere with the performance of the training tasks in Appendix A.

3.3.8 Accelerator

An accelerator device shall be provided that allows the operator to control engine and transmission power. 
3.3.9 Mounting

The C15 ET trainer shall be mounted on a mobile stand that does not interfere with the training tasks in Appendix A.  The stand shall include wheels that can be locked or unlocked.  The C15 ET trainer shall include dampeners that reduce vibration while the engine and transmission are operational.  The trainer stand shall support the weight of all C15 ET trainer components during operational and non-operational modes without damage to the trainer stand and trainer components.  The trainer stand shall allow for the removal of the transmission from the engine without having to remove the transmission from the stand.  Removal of the transmission from the engine shall not require the use of any lifting/support equipment.  A catch basin shall be an integral part of the trainer stand.  All other C15 ET trainer components shall be supported via the trainer stand.  The C15 ET trainer shall not move from its designated position when the wheels are locked and the C15 ET trainer is in operating and non-operating mode.
3.3.10 VADS

The C15 ET trainer shall support the diagnostics performed via the VADS.  The VADS shall perform diagnostics on the C15 ET trainer components when connected via the vehicle diagnostic interfaces.  The C15 ET trainer shall provide a method of inserting simulated faults (see 3.3.11 Fault Device) that are recognized and identified by VADS.

3.3.10.1 LVSR Interactive Electronic Technical Manual (IETM)

The VADS shall interface with the LVSR IETM (see GFP in contract schedule section H).  The VADS and LVSR IETM shall be used to diagnose faults that are simulated via the C15 ET trainer.  

The C15 ET trainer shall support the diagnostics, removal, and installation of trainer components in accordance with the LVSR IETM (TM 11313-OI) procedures for the training tasks in Appendix A.  

3.3.11 Fault Device

Faults shall be inserted via a device that is controlled by the instructor.  The fault device shall provide simulated faults that meet the training tasks in Appendix A.  In addition, the trainer shall simulate the faults in 3.3.11.1 below.  The trainer shall not use defective components to generate faults.  The device shall allow the instructor to turn faults on and off.  The device shall include indicators that identify fault activity (active or not).  The device shall include a method that restricts access to the device by unauthorized personnel.  The device shall not interfere with the performance of the training tasks in Appendix A.  Vibration shall not affect the device operation and control when the C15 engine is running. The C15 ET trainer shall provide a method to reset fault codes.  
3.3.11.1 Faults

The trainer shall simulate, at a minimum, the following faults:

· Oil Pressure Sensor

· Fuel Pressure Sensor

· Coolant Temperature Sensor

· Charging System

· Faulty Injectors

· Crank Speed Timing Sensor

· Throttle Position Sensor

· Air Intake Pressure Sensor 
· Air Intake Temperature Sensor

· Crankshaft Position Sensor

· Camshaft Position Sensor

· Engine Temperature Sensor

· Engine Cooling Fan circuit

· Engine Oil sensor

· Air Cleaner Restriction Pressure Sensor
· Boost Pressure Sensor 

· Ignition Circuit

· Atmospheric Sensor 

· Cylinder Fault
3.3.12 Computational system requirements

The C15 ET trainer shall use an open system architecture for computational systems, if applicable.  Hardware and software components shall conform to non-proprietary standards to allow the interfacing of components and systems manufactured by multiple vendors.
3.4 Physical Characteristics

3.4.1 Engine

The C15 ET shall use a fully dressed caterpillar C15 diesel engine (USMC military version engine).  

3.4.2 Transmission

The C15 ET  shall use a fully dressed Allison 7-speed automatic transmission that is identical to the transmission used in the LVSR.

3.4.3 Cooling System

The cooling system shall maintain engine and transmission temperatures that are within safe operating temperatures during training and operation of the C15 ET trainer.  The OEM cooling system shall be used for the engine and transmission in the C15 ET trainer.
3.5 Interface Requirements

Each C15 ET trainer shall meet the following interface requirements.

3.5.1 Government Furnished Property (GFP) Interfaces

The C15 ET trainer shall use the GFP identified in the contract schedule, Section H. 

3.5.2 External Interfaces

3.5.2.1 VADS

The C15 ET trainer shall support the VADS GFP identified in the contract schedule, Section H. 

3.5.2.1.1 Trainer Connections

The C15 ET trainer shall interface, connect, and communicate with the VADS via the connector types identified in publication SL-3-10791C (Components List for VADS) and TM 10791A10/1 (VADS Operator Instructions).  The C15 ET trainer shall support standard Internal Combustion Engine (ICE) and digital data bus connections including Society of

Automotive Engineer (SAE) J1708, SAE J1850, and SAE J1939, GM UART, and Haldex.

3.5.2.1.2 Power

The C15 ET trainer shall provide power for the VADS via a cable connection with a NATO slave cable. The C15 ET trainer shall provide the VADS system with 10-36 volts DC unregulated with a maximum current of 10 amps. 

3.6 Materials and Processes

Materials and processes shall be in accordance with the following requirements.  Commercial and Non-Developmental Items (CaNDI) and GFE are exempt from these requirements, unless otherwise specified in this section.  CaNDI shall comply with the Government’s definitions in order to be exempt.

3.6.1 Materials

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

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

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

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

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

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

3.6.1.1 Fungus-inert Materials

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

3.6.1.2 Hazardous Materials

The training 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.

3.6.1.3 Metals

Metals shall be corrosion-resistant, or shall be coated and 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.

3.6.1.4 Ozone-Depleting Substances (ODS)

The use of substances classified as Class I ODS (see 6.1.14), shall be avoided unless there is no suitable non-ODS alternative available.

3.6.1.5 Radioactive Material

Radioactive materials shall not be utilized.

3.6.2 Parts

The trainer hardware shall be comprised of CaNDI to the maximum extent practicable.  Trainer Peculiar Equipment (TPE – see 6.1.7) shall be kept to a minimum.

3.6.2.1 Custom designed Microelectronic Devices

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

3.6.3 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.

3.6.3.1 Protective Finishes and Coatings

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

3.6.3.1.1 Painting, and Preparation for Painting
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.

3.7 Workmanship

The following requirements shall apply.

3.7.1 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.

3.7.2 Threaded Fasteners

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

3.7.3 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, tiedown 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 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.

3.7.4 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.

3.8 Maintainability

Quantitative maintainability requirements for the trainer shall be a Mean-Time-To-Repair (MTTR) of 90 minutes, a Maximum-repair-time (MMAX) of 2 days to the 90th percentile for Unscheduled On-site Maintenance (see 6.1.6), and a Mean-Preventive-Maintenance-Time (MPT) of 60 minutes per day for Scheduled Maintenance (see 6.1.5).  Maintability requirements do not apply to the GFE.

3.9 Environmental conditions

The trainer equipment shall withstand the following environmental conditions without deterioration:

a. Temperature:

(1) Operating:  +15 degrees Celsius (deg. C) to +35 deg. C 

(2) Non-operating: +0 deg. C to +50 deg. C

b. Relative humidity:

(1) Operating:  10 percent +/- 3 percent nominal, not to exceed 80 percent, non-condensing

(2) Non-operating:  Up to 90 percent, non-condensing

3.10  Logistics

3.10.1 Training & Personnel

The C15 ET trainer shall provide training that meets the training tasks in Appendix A.  Performance of the training tasks shall require the disassembly and reassembly of C15 ET trainer components. In addition, the VADS shall be used to perform the diagnostics identified in Appendix A. The trainer shall support training a maximum of 4 students concurrently per C15 ET trainer.

3.10.2 Exhaust Fumes

Exhaust fumes from the C15 ET trainer shall be vented outside via the existing vent ports.
3.10.3 Maintenance

3.10.3.1 
.  
3.10.3.2 Qualitative Maintainability Requirements

General maintainability characteristics of the trainer equipment shall be as specified in the following paragraphs.

3.10.3.2.1 Accessibility

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

3.10.3.2.1.1 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.

3.10.3.2.1.2 Assemblies

All parts shall be readily accessible for maintenance.  Each major assembly, subassembly, and unit shall permit access to its interior components and parts for maintenance.  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.

3.10.3.2.1.3 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. 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.

3.10.3.2.1.4 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.  

3.11 Nameplates and product markings

Trainer equipment 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-130N.

3.11.1 Trainer nameplate

A nameplate shall be permanently affixed to the trainer in a prominent location designated by the contracting officer.  The trainer nameplate shall be in accordance with FIGURE 1.  The trainer nameplate shall include a two-dimensional (2-D) Data Matrix bar code bar code that meets the Item Unique Identification (IUID) requirements of the contract.  Methods of applying, type of lettering, permanency, and legibility of this nameplate shall be IAW MIL-STD-130N.
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FIGURE 1
Sample Trainer Nameplate
3.11.1.1 IUID Assignment

The C15 ET trainer IUID marking shall be readable by both machine and human in accordance with MIL-STD-130N and DFARS 252.211-7003.  The IUID Website at http://www.acq.osd.mil/dpap/uid should be consulted for information and resources that are available.

3.11.1.2 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.

3.11.2 Safety Markings

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

3.12 Safety

3.12.1 Safety Guards

All externally exposed components that are hot (example: exhaust) or rotate (examples: fans, belts) shall have durable safety guards to prevent operator injury.  Battery power connections shall be enclosed to prevent accidental contact by personnel.

3.12.2 Emergency Shut Down

An emergency shutdown mechanism shall be installed on the C15 ET trainer.  C15 ET trainer power is shutoff and the engine, transmission, and trainer components are immediately stopped without causing damage to the trainer when the emergency shutdown mechanism is enabled. The emergency shutdown mechanism shall be clearly and permanently marked as well as easily accessible.  The marking method, permanency, legibility, durability and lettering shall be as specified in MIL-STD-130N. The emergency shutdown mechanism shall not interfere with the performance of training tasks in Appendix A. 

3.12.3 Hazardous Materials

A catch basin shall be able to capture the maximum amount of fluids that could be released from the trainer.  The catch basin shall not exceed the C15 ET trainer footprint.  The catch basin shall be removable from the trainer via quick disconnect and include a drain plug.

3.13 Interchangeability
Where practicable, TPE parts shall be made identical and Interchangeable (see 6.1.2).  For example, circuit card types shall be kept to as few as practicable so that a large inventory of spare circuit cards is unnecessary.

3.14 Human engineering
Design, selection and arrangement of equipment shall be such as to ensure ease, efficiency and safety of operation in the performance of functions by instructional, maintenance and trainee personnel in fulfilling the intended use of the C15 ET trainer.

4. Verifcation

4.1 Methods of verification

The following methods shall be utilized to accomplish the verification of requirements:


a.   Analysis (see 6.1.9.1)


b.   Demonstrations (see 6.1.9.2)


c.   Examination (see 6.1.9.3)


d.   Test (see 6.1.9.4)

4.2 Classification of Verifications

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

a. Contractor Preliminary Inspection

b. Conformance Inspections

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

The functional tests shall verify the performance requirements of this specification and the contract.  Functional tests shall include the verification and validation of design documentation and at a minimum shall include the following tests:

4.3.2.1 Trainee station tests

Trainee station tests shall consist of visual inspections to ensure vehicle system equipment installation reflects the layout of the design basis platform, readiness tests for vehicle system equipment and TPE emulating vehicle system equipment, suitability of controls and control circuits for satisfactory mechanical and electrical operation, control loading.  Trainee station tests shall include demonstrations of equipment operation, including the specified modes, to verify that the equipment operates as in the design basis platform and in accordance with the specified performance requirements.

4.3.2.2 Ancillary items tests

4.3.2.2.1 Structural tests

Structural tests shall verify compliance with the specified structural requirements.

4.3.2.2.2 Electrical tests

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

4.3.3 Operation tests

The operation tests shall demonstrate compliance with the specified performance requirements.

4.3.3.1 Training exercises

Training exercises shall be conducted and verified to demonstrate that the trainer performance satisfies the specified training requirements.  

4.3.3.2 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. 

4.3.4 Product assurance tests

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

4.3.4.1 Maintainability assessment

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.

4.3.4.2 Human factors engineering compliance tests

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

4.3.4.3 Nonfunctional examinations

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

a. Materials

b. Parts (standard/nonstandard)

c. Design

d. Construction

e. Assembly and fit

f. Wire markings

g. Dimensions and tolerances

h. Size, weight and transportability

i. Color

j. Finish (corrosion protection and treatment)

k. Nameplates and product markings

l. Safety

m. Workmanship

5. Packaging

For acquisition purposes, the packaging requirements shall be as specified in the contract or order. 

6. Notes
6.1 Definitions
The following definitions are applicable to this specification.

6.1.1 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.

6.1.2 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.

6.1.3 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.

6.1.4 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.

6.1.5 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.

6.1.6 Trainer Peculiar Equipment (TPE)

The following types of equipment are defined as TPE:

a. Training device equipment which has not been classified by the Government as a Commercial Item, Government-Furnished Equipment (GFE), NDI, or Contractor Acquired Operational Equipment (CAOE).

b. Commercial item, NDI, GFE, or CAOE, that:

(1) Needs other than Minor Modifications (see 6.1.1, 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) Does not have sufficient existing product documentation for Government logistic support.

6.1.7 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.

6.1.8 Verification methods

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

6.1.8.1 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.

6.1.8.2 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.

6.1.8.3 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.

6.1.8.4 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.

6.1.9 Open System

A system that employs modular design tenets, uses widely supported and consensus based standards for its key interfaces, and is subject to validation and verification tests to ensure the openness of its key interfaces.   

6.1.10 Open System Architecture

Open architecture is defined as a hardware or software architecture whose specifications are available in whole or part to the public.  They include both architectures approved by various standards or trade organizations and independently designed architecture whose specifications are made public by its owners. 

6.1.11 Open System Environment

A comprehensive set of interfaces, services, and supporting formats, plus aspects of interoperability of application, as specified by Information Technology (IT) standards and profiles. An OSE enables information systems to be developed, operated, and maintained independent of application-specific technical solutions or vendor products.

6.1.12 Ozone-Depleting Substance (ODS)

Any chemical that is listed as a Class I or II substance in 42 U.S.C. 7671a(a).

Training Tasks for C15 ET Trainertc "A
Appendix A-Training Tasks for C15 Engine/Transmission Trainer" \f a \l 1
A.1 Scope

The C15 ET trainer shall provide the training tasks in this appendix.  This Appendix is a mandatory part of the specification.  The information contained herein is intended for compliance.

A.2 Engine and Transmission Training Tasks

	 
	Notes

	 
	 

	 
	 

	Perform maintenance on the engine lubrication system 
	 

	Inspect the engine oil pan for leaks
	 

	Diagnose the cause of excessive oil consumption 
	 

	Diagnose the cause of low oil pressure 
	 

	Diagnose malfunctions in the oil pressure indicating system 
	 

	Remove and install the engine oil filter 
	 

	Remove and install crank case breather filter 
	 

	Identify the location of the oil pressure sensor 
	 

	Diagnose a malfunctioning oil pressure sensor 
	Use VADS to test

	Remove and install faulty oil pressure sensor 
	 

	Remove and install front crankshaft oil seal 
	 

	Remove and install engine valve cover 
	 

	Remove and install engine valve cover base 
	 

	Remove and install engine oil pump 
	 

	Remove and install turbocharger oil supply tube 
	 

	Remove and install turbocharger oil drain tube 
	 

	Remove and install engine oil cooler 
	 

	 
	 

	Perform maintenance on diesel engine fuel system 
	 

	Inspect fuel system for leaks 
	 

	Remove and install fuel water separator base assembly
	 

	Remove and install fuel water separator filter 
	 

	Prime the fuel system 
	 

	Diagnose a faulty fuel system 
	Use VADS to test

	Remove and install engine fuel pressure cartridge 
	 

	Remove and install engine fuel pump 
	 

	Remove and install engine fuel inlet sensor 
	 

	Remove and install engine fuel return sensor 
	 

	Remove and install engine fuel pressure sensor 
	 

	Remove and install fuel level sending unit 
	 

	Remove and install engine fuel primer pump 
	 

	Remove and install engine fuel manifold assembly 
	 

	   Check/Set injector trim codes
	

	   Remove and install fuel injector
	 

	 
	 

	Perform maintenance on diesel engine cooling system 
	 

	Inspect engine cooling system 
	 

	Diagnose a faulty engine cooling system 
	Use VADS to test

	Remove and install fan shroud 
	 

	Remove and install cooling fan 
	 

	Remove and install cooling fan clutch drive 
	 

	Remove and install radiator 
	 

	Remove and install engine drive belt
	 

	Remove and install the engine belt tensioner 
	 

	Remove and install engine water pump 
	 

	Remove and install cooling system surge tank 
	 

	Remove and install cooling system thermostat 
	 

	Remove and install cooling level switch 
	 

	Remove and install cooling system temperature sensor
	Use VADS to test

	 
	 

	Perform maintenance on battery system 
	 

	Inspect batteries system 
	 

	Diagnose a faulty battery system
	 

	Remove and install batteries
	 

	Test battery system
	 

	 
	 

	Perform maintenance on diesel engine charging system
	 

	Inspect engine charging system
	 

	Diagnose a faulty charging system
	Use VADS to test

	Remove and install alternator
	 

	Remove and install voltage regulator
	 

	Remove and install crankshaft position sensor
	 

	 
	 

	Perform maintenance on diesel engine starting system
	

	   Inspect engine starting system
	

	   Diagnose a faulty starting system
	Use VADS to test

	   Remove and install starter
	

	
	

	Perform maintenance on the C15 engine
	 

	Remove and install crankshaft pulley
	 

	Remove and install vibration damper and adapter
	 

	Remove and install flex plate
	 

	Remove and install front gear housing and gasket
	 

	Replace engine exhaust manifold and gasket
	 

	Remove and install the head and gasket
	 

	Perform engine tune up
	 

	Set Engine timing
	

	Perform valve lash adjustment
	

	Replace rear crank shaft seal
	 

	Replace oil pan
	 

	Replace front engine support
	 

	 
	 

	Perform Troubleshooting/Diagnostics utilizing the Vehicle Automated Diagnostic System (VADS)
	 

	Perform VADS power up procedures
	 

	Perform VADS health check test
	 

	Conduct diagnostic testing utilizing VADS
	 

	 
	 

	Perform maintenance on transmission/transfer case
	 

	Inspect transmission for serviceability
	 

	Remove and install Transmission Electrical control Unit (ECU)
	 

	Remove and install output speed sensor
	 

	Remove and install transmission filter
	 

	Remove and install ring gear
	 

	Split the engine from the transmission
	 

	Replace flywheel housing 
	 

	Remove and install transmission lube pump
	 

	Remove and install transmission yoke
	 

	Remove and install transmission yoke seal
	 

	Remove and install transfer lock assembly
	 

	 
	 

	Replace Major Automotive Assemblies
	 

	Remove and install the transmission 
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