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1.0  [bookmark: _Toc310930497]  SCOPE
This Performance Specification pertains to the replacement for the United States Marine Corps (USMC) Truck, Firefighting, Aircraft Crash, & Structure Fire A/S32P-19A (hereafter referred to as the P-19A Replacement).  The P-19A Replacement is an aircraft crash and rescue firefighting (ARFF) vehicle capable of addressing the shortcomings in the current P-19A as defined in the Universal Need Statement – A/S32P-19A Aircraft Rescue and Firefighting Vehicle replacement – 04028UB, Status updated 10/04/2004.  The P-19A Replacement is equipped with fire suppression compounds and extinguishing agents, handlines, and specialized rescue tools used by firefighters extinguishing aircraft fires, providing protection for rescue personnel, cooling explosive ordnance, extricating injured aircrew members, dispatching emergency response capabilities to crash alarms, all ultimately leading to the successful execution of the mission.  The P-19A Replacement is a materiel solution that provides the functional capability to minimize the consequences of an aircraft crash.  Vehicles shall have improvements that reduce fleet operating costs, enhance performance, safety, supportability, and use commercially available components in the Department of Defense (DoD) supply system to the maximum extent possible.
1. [bookmark: _Toc207426976][bookmark: _Toc310930498]  APPLICABLE DOCUMENTS
The documents listed in this section are specified in Sections 3 and 4 of this performance specification.  While every effort has been made to ensure completeness of this list, document users are cautioned that they must meet all specified requirements cited in Sections 3 and 4 of this specification, whether or not they are listed in paragraph 2.1.1    below.  All Federal Motor Vehicle Safety Standards (FMVSS), Federal Motor Carrier Safety Regulations (FMCSR), Environmental Protection Agency (EPA), Federal, State, Municipal requirements, Military Specifications extracts from Performance Sections, Military Standards extracts from requirements sections, Published Commercial Item Descriptions, Society of Automotive Engineer (SAE) Standards, National Fire Prevention Agency (NFPA) and American Society of Testing Materials (ASTM) Standards specified herein shall apply to this program. If the Contractor has any proposed new standards, they should be submitted to the following office for approval: Commanding General Marine Corps Systems Command (Attn: PM Motor Transportation, 2200 Lester St., Quantico VA 22134-5060).  Documents shall be the current issue on the date of the proposal submission unless specified otherwise.
2. [bookmark: _Ref283392716][bookmark: _Ref283392725][bookmark: _Toc310930499]Government Documents
The following Government documents form a part of this specification to the extent specified herein.  
0. [bookmark: _Toc207426978][bookmark: _Toc284196773][bookmark: _Toc284402151][bookmark: _Ref309300907][bookmark: _Toc310930500]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. 

 (CID) A-A-52474	Electrocoating Primer 
 (CID) A-A-52624   	Anti-Freeze, Multi-Engine Type
(CID) A-A-59133	Cleaning Compound, High Pressure (Steam) Cleaner
(CID) A-A-59486	Padlock
MIL-DTL-53030	Detail Specification: Primer coating, epoxy, water based, lead, and chromate free (19 May, 2010)
MIL-DTL-53039	Coating, Aliphatic Polyurethane, Single Component, Chemical Agent Resistant 
MIL-DTL-53072	CARC System Application Procedures and Quality Control Inspection
MIL-DTL-64159	Detail Specification: Coating, Water Dispersible, Aliphatic, Polyurethane, Chemical Agent Resistant (30 Jan, 2002)
MIL-P-14105	Paint, Heat Resistant
MIL-STD-130	Identification and Marking of US Military Property
MIL-STD-209	Interface Standard for Lifting and Tiedown Provisions
MIL-STD-461	Requirements for the Control of Electromagnetic Interference Emissions and Susceptibility
MIL-STD-464	Department of Defense Interface Standard: Electromagnetic Environmental Effects, Requirements for Systems (19 Dec 2002)
MIL-STD-810	Environmental Test Methods and Engineering Guidelines
MIL-STD-1179	Lamps, Reflectors and Associated Signaling Equipment for Military Vehicles 
MIL-STD-1366	Interface Standard for Transportability Criteria
MIL-STD-1472	Human Engineering
TB 750-651	Use of Antifreeze Solutions, Antifreeze Extender, Cleaning Compounds, and Test Kit in Engine Cooling Systems
TM 4750-15/1	Painting and Registration Marking 
TM 4795-34	Rust Proofing and Underbody Coating Procedures for Tactical Vehicles, Trailers, and Underbody Equipment	
TM 5-4210-219	Technical Manual Illustrated Parts Breakdown Aircraft Crash and
-24P 	Structural Firefighting Truck USMC Type A/S32P-19A 

The following Federal Motor Carrier Safety Administration Regulations (FMCSR) and Federal Motor Vehicle Safety Standards (FMVSS) are the revisions published in Code of Federal Regulations Title 49, Revision October 1, 2004:

FMCSR 393.9 	Operable lamps
FMCSR 393.11 	Lighting Devices and Reflectors
FMCSR 393.17 	Lamps and Reflectors Combinations in Driveaway/Towaway Operation
FMCSR 393.19	Requirements for Turn Signaling Systems
FMCSR 393.20	Clearance Lamps to Indicate Extreme Width and Height
FMCSR 393.22	Combination of Lighting Devices and Reflectors
FMCSR 393.23	Lighting Devices to be Electric
FMCSR 393.24	Requirements for Head Lamps and Auxiliary Road Lighting Lamps
FMCSR 393.25	Requirements for Lamp Other than Head Lamps
FMCSR 393.26	Requirements for Reflectors
FMCSR 393.27	Wiring Specifications
FMCSR 393.28	Wiring to be Protected
FMCSR 393.29	Grounds
FMCSR 393.31 	Overload Protective Devices
FMCSR 393.32 	Detachable Electrical Connections
FMCSR 393.33	Wiring Installation
FMCSR 393.60	Glazing in Specified Openings
FMCSR 393.61	Window Construction
FMCSR 393.62	Window Obstructions
FMCSR 393.65	All Fuel Systems
FMCSR 393.67	Liquid Fuel Tanks
FMCSR 393.71	Coupling Devices and Towing Methods, Driveaway-Towaway Operations
FMCSR 393.77	Heaters
FMCSR 393.78	Windshield Wipers
FMCSR 393.79	Defrosting Devices
FMCSR 393.81	Horn
FMCSR 393.82	Speedometer
FMCSR 393.83	Exhaust Systems
FMCSR 393.84	Floors
FMCSR 393.93	Seats, Seat Assemblies and Seat Belt Assembly Anchorages
FMVSS 101	Controls and Display
FMVSS 102	Transmission Shift Lever Sequence, Starter Interlock, and Transmission Braking Effect
FMVSS 103	Windshield Defrosting and Defogging Systems
FMVSS 104	Windshield Wiping and Washing System
FMVSS 106	Brake Hoses
FMVSS 108	Lamps Reflective Devices and Associated Equipment
FMVSS 113	Hood Latch Systems
FMVSS 121	Air Brake Systems
FMVSS 124	Accelerator Control Systems
FMVSS 205	Glazing Materials
FMVSS 206	Door Locks and Door Retention Components
FMVSS 207	Seating Systems
FMVSS 208	Occupant Crash Protection
FMVSS 209	Seat Belt Assemblies
FMVSS 210	Seat Belt Assembly Anchorages
2.0.1    [bookmark: _Toc207426979][bookmark: _Toc284196774][bookmark: _Toc284402152][bookmark: _Toc310930501]Other Government Documents, Drawings, and Publications

MIL-HDBK-1791	Designing for Internal Aerial Delivery in Fixed Wing Aircraft
QPL-46167B	Qualified Products List, Lubricating Oil, Internal Combustion Engine, Arctic
P/N 11674728	Army Drawing: Vehicle Receptacle Assembly, Installation Drawing
-19207	
TOP 2-2-021	Trailer Landing Leg Devices And Towing Compatibility
TOP 2-2-602	US Army Test And Evaluation Command Test Operations Procedure “Acceleration; Maximum And Minimum Speeds”
TOP 2-2-603	US Army Test And Evaluation Command Test Operations Procedure “Vehicle Fuel Consumption”
TOP 2-2-604	US Army Test And Evaluation Command Test Operations Procedure “Drawbar Pull”
TOP 2-2-607	US Army Test And Evaluation Command Test Operations Procedure “Cooling Systems (Automotive)”
TOP 2-2-608	US Army Test And Evaluation Command Common Engineering Test Procedure Braking, Wheeled Vehicles
TOP 2-2-609	US Army Test And Evaluation Command Test Operations Procedure “Wheeled Vehicle Steering”
TOP 2-2-610	US Army Test And Evaluation Command Test Operations Procedure “Gradeability And Side-Slope Performance”
TOP 2-2-612	US Army Test And Evaluation Command Test Operations Procedure “Fording”
TOP 2-2-614	US Army Test And Evaluation Command Test Operations Procedure “Toxic Hazards Test For Vehicles And Other Equipment”
TOP 2-2-650	 US Army Test And Evaluation Command Test Operations Procedure “Engine Cold-Starting And Warm-Up Tests”
TOP 2-2-708	US Army Test And Evaluation Command Test Operations Procedure “Vehicle Personnel Heater Compatibility”
TOP 2-2-800	US Army Test And Evaluation Command Test Operations Procedure “Wheeled Vehicle Center Of Gravity”
TOP 2-2-816	US Army Test And Evaluation Command Test Operations Procedure “High- And Low-Temperature Tests Of Vehicles”




2.1    [bookmark: _Ref283392882][bookmark: _Toc310930502]Non-Government Documents

ASTM A 653/          Standard Specification for steel, zinc-coated (galvanized)
          A/653M
ASTM D1654-92	Standard Test Method for Evaluation of Painted or Coated Specimens Subject to Corrosive Environments	
ASTM G82-98 	Standard Guide for Development and Use of a Galvanic Series for Predicting Galvanic Corrosion Performance
ASTM D2000	Standard Classification System for Rubber Products in Automotive Applications
ASTM D3951	Standard Practice for Commercial Packaging
AVTP-03-160W	North Atlantic Treaty Organization Allied Vehicle Test Publication, Dynamic Stability Evaluation  
AVTP-03-30	North Atlantic Treaty Organization Allied Vehicle Test Publication, Steering and Maneuverability
AWS B2.1	Welding Structural Welding Code Base Metal Grouping for Welding Procedure and Performance Qualification
AWS D1.1	Welding Structural Welding Code- Steel
AWS D1.2	Welding Structural Welding Code-Aluminum
AWS D1.3	Welding Structural Welding Code-Sheet Steels
GMW14872	General Motors Worldwide
NFPA 414	Standard for Aircraft Rescue and Fire-Fighting Vehicles, 2007 Edition
SAE J20	Coolant System Hoses
SAE J163	Low Tension Wiring and Cable Terminals and Splice Clips
SAE J198	Windshield Wiper System - Trucks, Buses, and Multi-Purpose Vehicles
SAE J209	Instrument Face Design and Location for Construction and Industrial Equipment
SAE J294	Service Brake Structural Integrity Test Procedure - Vehicles Over 
10,000 lb GVWR
SAE J377	Performance of Vehicle Traffic Horns
SAE J381	Windshield Defroster Systems Performance Guidelines - Trucks, Buses, and Multi-Purpose Vehicles 
SAE J680	Location and Operation of Instruments and Controls in Motor Truck Cabs
SAE J682	Rear Wheel Splash and Stone Throw Protection
SAE J1100	Motor Vehicle Dimensions
SAE J1247	Mountain Brake Performance Test Procedure
SAE J1292	Automobile, Truck, Truck-Tractor, Trailer and Motor Coach Wiring
SAE J1362	Graphical Symbols for Operator Controls and Displays on Off-Road Self Propelled Work Machines
SAE J1436	Requirements for Engine Cooling, System Filling, Deration and Drawdown Tests
SAE J1404	Service Brake Structural Integrity Requirements - Vehicles over 10,000 lb GVWR
SAE J1455	Joint SAE/TMC Recommended Environmental Practices for Electronic Equipment Design (Heavy Duty Trucks)
SAE J1503	Performance Test for Air Conditioned, Heated, and Ventilated Off-Road, Self-Propelled Work Machines
SAE J1508	Hose Clamp Specifications
SAE J1587	Joint SAE/TMC Electronic Data Interchange Between Microcomputer Systems in Heavy-Duty Vehicle Applications
SAE J1939	Recommended Practice for a Serial Control & Communications Vehicle Network
SAE J1939-13	Off-Board Diagnostic Connector
SAE J2180	A Tilt Table Procedure for Measuring the Static Rollover Threshold for Heavy Trucks
SAE J2181	Steady-State Circular Test Procedure for Trucks and Buses, 
SAE J2402	Symbols for Controls, Indicators, and Tell-Tales
SSPC PA-2	Society for Protective Coatings; Measurement of Dry Coating Thickness with Magnetic Gages
2.2    [bookmark: _Toc286921038][bookmark: _Toc207426981][bookmark: _Toc310930503]Documents Source
Copies of military specifications, standards, handbooks, drawings, and publications can be obtained from the contracting activity or as directed by the contracting activity.  Sources for other documents are listed below:  Acquisition Streamlining and Standardization Information System (ASSIST) Website, http://assist.daps.dla.mil/quicksearch. Department of Transportation (DOT) Federal Highway Administration, Washington, DC  20591; Society of Automotive Engineers, 400 Commonwealth Drive, Warrendale, PA 15096; American Conference of Governmental Industrial Hygienists (ACGIH), 6500 Glenway Avenue, Building D-7, Cincinnati, OH 45211; NATO, MIL Agency for Standardization (MAS), 35 Chesam Place, London SWI, UK.	
2.3    [bookmark: _Toc207426982][bookmark: _Toc310930504]Order of Precedence
In the event of a conflict between the text of this document and the references cited herein, the text with the more stringent requirement will take precedence.  If a conflict exists between an English measurement and a metric measurement, the English measurement shall take precedence. In the event of a conflict between Section 3 and Section 4 of this Performance Specification, Section 3 shall take precedence.  Nothing in this specification, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.
3.0  [bookmark: _Toc310930505]  REQUIREMENTS
Unless otherwise specified, performance requirements shall be applicable as a system, loaded to Gross Vehicle Weight Rating (GVWR).  All performance and reliability, availability, maintainability, and durability (RAM-D) requirements shall be met using JP-8 fuel.
3.1    [bookmark: _Ref122161203][bookmark: _Toc207426985][bookmark: _Toc310930506][bookmark: _Ref20728278][bookmark: _Ref20728303][bookmark: _Ref20728325][bookmark: _Ref20733023][bookmark: _Ref20733405][bookmark: _Ref67815331]Force Protection (KPP)
The P-19A Replacement must be capable of operations in a Chemical, Biological, Radiological and Nuclear (CBRN) contaminated environment.  The P-19A Replacement must be capable of being decontaminated without the use of corrosive chemicals.
3.2    [bookmark: _Ref122146137][bookmark: _Ref122161498][bookmark: _Toc207426986][bookmark: _Toc310930507]Key Firefighting Capabilities (KPP)
[bookmark: _Ref121631144]The P-19A Replacement must meet the minimum firefighting capability as outlined in NFPA 414.
3.3    [bookmark: _Ref283710422][bookmark: _Toc310930508]Firefighting Systems
[bookmark: _Ref122149111][bookmark: _Ref122162635][bookmark: _Ref20728481][bookmark: _Ref20728499][bookmark: _Ref20733866][bookmark: _Ref20733899][bookmark: _Ref17776562]The following paragraphs define the firefighting system requirements.
3. [bookmark: _Ref283710429][bookmark: _Toc284196782][bookmark: _Toc284402160][bookmark: _Toc284414024][bookmark: _Ref287355788][bookmark: _Toc310930509]Water Tank Capacity (KPP)
[bookmark: _Ref283710438][bookmark: _Ref283710511]The P-19A Replacement vehicle shall have an internal water tank with a minimum usable capacity of 1,000 gallons (gal) of water (KPP).  The water tank shall be in accordance with NFPA 414, Section 4.15.
3.3.1    [bookmark: _Ref283710577][bookmark: _Toc284196789][bookmark: _Toc284402166][bookmark: _Toc284414030][bookmark: _Ref287355795][bookmark: _Toc310930510]Foam-Liquid Concentrate Tank Capacity (KPP)
The P-19A Replacement vehicle shall have an internal foam-liquid concentrate tank with a minimum usable capacity of 130 gallons (gal) of foam concentrate (KPP).  The foam-liquid concentrate tank shall be designed and constructed in accordance with NFPA 414, Section 4.16.1.
3.3.2    [bookmark: _Ref283710691][bookmark: _Toc284196801][bookmark: _Toc284402178][bookmark: _Toc284414042][bookmark: _Toc310930511]Foam-Liquid Concentrate Piping
The foam-liquid concentrate piping shall be designed and built in accordance with NFPA 414, Section 4.16.3.
3.3.3    [bookmark: _Ref283710658][bookmark: _Toc284196797][bookmark: _Toc284402174][bookmark: _Toc284414038][bookmark: _Toc310930512]Foam Proportioning System
The foam proportioning system shall be capable of delivering 3% and 6% foam proportioning by adjustable controls located inside the cab.  The foam concentrate proportioning system shall be in accordance NFPA 414, Sections 4.16.2 and 4.16.4.
3.3.4    [bookmark: _Ref283710699][bookmark: _Toc284196802][bookmark: _Toc284402179][bookmark: _Toc284414043][bookmark: _Ref287355814][bookmark: _Toc310930513]Turret Nozzle Delivery Capability (KPP) and Extendable Turret
The vehicle discharge system must be capable of discharging, from draft or from agent tanks: water; or water and foam; at a combined rate of 750 gallons per minute (gpm), through available turrets (Threshold) (KPP).  The rate of discharge may be reduced if the system employs technology that achieves an equivalent effectiveness at a lower rate (Objective) (KPP).  The P-19A Replacement shall have a bumper turret and a manually controlled roof turret. 
The P-19A Replacement should have the capability of being fitted with an extendable turret.  The extendable turret length, width, height, and weight shall be the minimum which will meet NFPA 414 firefighting capabilities.  The extendable turret nozzle delivery system shall be in accordance with NFPA 414, Section 4.18.
3.3.5    [bookmark: _Ref283710730][bookmark: _Toc284196806][bookmark: _Toc284402183][bookmark: _Toc284414047][bookmark: _Ref287355823][bookmark: _Toc310930514]Auxiliary Agent System
The P-19A Replacement must incorporate an Environmental Protection Agency (EPA) approved chemical agent firefighting system with a minimum capacity of 500 pounds (Threshold).  The capacity may be reduced if the system employs technology that achieves an equivalent effectiveness at a lower amount (Objective).  The auxiliary agent system shall be designed in accordance with NFPA 414, Sections 4.22 or 4.23.
3.3.6    [bookmark: _Ref283710752][bookmark: _Ref283710760][bookmark: _Toc284196809][bookmark: _Toc284402186][bookmark: _Toc284414050][bookmark: _Toc310930515]Handlines
Pre-connected handlines and nozzles shall be designed and controlled in accordance with NFPA 414, Section 4.19.  The primary agent shall have one reeled, pre-connected handline consisting of 1 inch diameter, 150 foot length rubber hose.  The complimentary agent shall have one independent, reeled, pre-connected handline, 1 inch diameter, 100 foot length. There shall be two pre-connected hose lines configured for rapid deployment.  One consisting of 300 feet of 2-1/2 inch collapsible, rubber-jacket hose with adjustable-stream nozzle, and one consisting of 300 feet of 1-1/2 inch diameter, collapsible, rubber-jacket hose with adjustable stream nozzle.  Each hoseline shall have a discharge control lever located on the structural panel.
3.3.7    [bookmark: _Ref283716489][bookmark: _Toc284196815][bookmark: _Toc284402192][bookmark: _Toc284414056][bookmark: _Ref301169305][bookmark: _Toc310930516]Structure Panel
The structure panel shall be equipped with the following components to meet at a minimum, NFPA 414 firefighting requirements: 
a) Controls
1) Structural panel control switch
2) Water pump engage/disengage valve
3) Pilot valve (agent)
4) Relief valve
5) Priming pump
6) Two discharge levers (one per connection)
7) Two water drains (one per connection)
8) Foam drain
9) Suction inlet valve
10) Panel light switch
11) Foam proportioner control switch (engages foam system)
b) Connections
1) 2-1/2 inch water suction
2) 4-1/2 inch water suction
3) Two 2-1/2 inch discharge
4) 2-1/2 inch water fill
5) 1-1/2 inch foam fill
c) Instrumentation
1) Digital flow meter
2) Firefighting water system pressure
3) Engine oil pressure
4) Engine water temperature
5) Panel light
6) Water tank level gauge
7)  Foam tank level gauge
8) Intercom communications jack 
d) Accessories
1) Three hard suction hoses (for drafting)
2) Suction strainer (for drafting)
3) 150 feet of 1-3/4 inch collapsible rubber fire hose for rapid deployment
4) 200 feet of 2-1/2 inch collapsible rubber fire hose for rapid deployment
5) Two 2-1/2inch to 1-3/4 inch reducer
6) Two 1-3/4 inch hose connector
7) Three 2-1/2 inch hose connector
8) One Siamese connector
9) Spanner wrench set
10) Two 1-3/4 inch water/foam adjustable stream handline nozzles
11) One 2-1/2 inch water/foam adjustable stream master stream nozzle
3.3.8    [bookmark: _Ref283717546][bookmark: _Toc284196816][bookmark: _Toc284402193][bookmark: _Toc284414057][bookmark: _Toc310930517]Firefighting Systems Engagement Capability
[bookmark: _Ref122158940][bookmark: _Ref122166246][bookmark: _Toc207427029]The P-19A Replacement shall provide agent pump engagement capability at speeds of 1-25 mph without interruption of tractive effort, harsh reduction in speed, or component damage while traversing hard surface roads or rolling, cross country terrain.
3.3.9    [bookmark: _Toc284196817][bookmark: _Toc284402194][bookmark: _Toc284414058][bookmark: _Ref284588704][bookmark: _Ref287355858][bookmark: _Toc310930518][bookmark: _Ref20731357][bookmark: _Ref20731373][bookmark: _Ref20737360][bookmark: _Ref20737378]External Water Sources
The P-19A Replacement shall have the capability to draft from an external water source and be able to conduct vehicle-to-vehicle transfer of water.
3.4    [bookmark: _Ref283969021][bookmark: _Ref283969062][bookmark: _Toc310930519]Vehicle Capabilities
The following paragraphs define the vehicle capability requirements.
4. [bookmark: _Ref283969215][bookmark: _Toc284196819][bookmark: _Toc284402196][bookmark: _Toc284414060][bookmark: _Toc310930520]Weight and Dimensions
[bookmark: _Ref20731407][bookmark: _Ref20731419][bookmark: _Ref20737502][bookmark: _Ref20737520]The P-19A Replacement shall be designed to have weight and dimensions minimized to the greatest extent possible while meeting all requirements.  The P-19A Replacement shall not exceed 40,000 lbs curb weight.
4. [bookmark: _Ref286920734][bookmark: _Toc310930521]Approach and Departure Angles
The P-19A Replacement will provide a minimum approach and departure angle of 30.  The minimum break-over angle (interaxle clearance) shall be 15°.  The P-19A Replacement’s approach, departure, and break-over angles shall permit negotiating rolling cross country terrain, embark, and debark from transport systems addressed herein Section 3.11   Transportability.
4. [bookmark: _Ref286921622][bookmark: _Toc310930522]Ground Clearance
The P-19A Replacement must have a ground clearance of 18 inches for negotiating rolling cross country terrain.  This dimension may be met by an adjustable height suspension which is designed to give increased ground clearance while operating on off-road and unimproved surfaces.
4. [bookmark: _Ref284583459][bookmark: _Toc310930523]Grade Operation
The P-19A Replacement shall be capable of ascending and descending a reinforced 60% longitudinal slope.  Additionally, the P-19A Replacement will be able to ascend and descend, stop, proceed on a 40% longitudinal slope while discharging any of its firefighting agents at maximum rated capacity.
3.4.14    [bookmark: _Ref283711768][bookmark: _Toc284196821][bookmark: _Toc284402198][bookmark: _Toc284414062][bookmark: _Toc310930524]Side Slope
The P-19A Replacement shall traverse a 30% side slope at a speed of 5 mph while executing a sinusoidal maneuver around obstacles without loss of control or overturning.
The P-19A Replacement shall be capable of achieving 30° static side slope stability.
3.4.15    [bookmark: _Ref283711780][bookmark: _Toc284196822][bookmark: _Toc284402199][bookmark: _Toc284414063][bookmark: _Toc310930525][bookmark: _Toc524229849][bookmark: _Ref2998079][bookmark: _Ref8109750][bookmark: _Toc122402227]Top Speed
The P-19A Replacement shall be capable of achieving a maximum top speed of 70 mph on paved level surfaces.
3.4.16    [bookmark: _Toc301356177][bookmark: _Ref283711788][bookmark: _Toc284196823][bookmark: _Toc284402200][bookmark: _Toc284414064][bookmark: _Toc310930526]Acceleration (KPP)
The P-19A Replacement shall accelerate from 0 mph to 50 mph in 25 seconds or less on hard surface roads.
3.4.17    [bookmark: _Ref283711799][bookmark: _Toc284196824][bookmark: _Toc284402201][bookmark: _Toc284414065][bookmark: _Toc310930527]Range
[bookmark: _Ref68597170][bookmark: _Toc207427035][bookmark: _Toc524229875][bookmark: _Ref8112181][bookmark: _Toc29092672][bookmark: _Ref30316005][bookmark: _Ref30320838][bookmark: _Ref20731429][bookmark: _Ref20731444][bookmark: _Ref20737539][bookmark: _Ref20737557]The P-19A Replacement shall be able to travel 150 miles at 55 mph (Threshold) 300 miles at 55 mph (Objective) on hard surface roads without needing to refuel.
3.4.18    [bookmark: _Ref283711830][bookmark: _Toc284196825][bookmark: _Toc284402202][bookmark: _Toc284414066][bookmark: _Toc310930528]Fording
The P-19A Replacement shall be capable, without damage, of fording hard-bottomed crossings of fresh or salt water as deep as 30 inches without kits and 60 inches with kits.  The vehicle shall operate continuously on land after fording operations, without damage to any vehicle system or firefighting system, or BII.  At the conclusion of such operation, a maximum of 2% water contamination (by volume) in the lubricating oil is permissible, in any component or system.
3.4.19    [bookmark: _Ref283711837][bookmark: _Toc284196826][bookmark: _Toc284402203][bookmark: _Toc284414067][bookmark: _Toc310930529]Ride Quality
[bookmark: _Toc122402725][bookmark: _Toc280347378]The P-19A Replacement shall demonstrate controllability by Military Occupational Specialty (MOS) designated drivers.  Whole body vibration shall be in compliance with MIL-STD-1472, Paragraph 5.8.4, inclusive.  All vibration and acceleration measurements shall be taken on the cab floor at the driver's station and on the driver’s seat.  The vehicle shall attain no more than 6 watts average vertical absorbed power at the driver's station and at the driver's seat with the seat locked out while negotiating a course with the road roughness values and speeds specified in           Table 3–1.
[bookmark: _Toc309393904][bookmark: Table_3_1]Table 3-1 Ride Quality
	RMS (in)
	@ GVW
	@ CW

	
	MPH 
	MPH

	<0.3
	65 
	65 

	0.4
	60 
	60 

	0.6
	25 
	25 

	1.5
	20 
	20 

	2.0
	15 
	15 

	2.5
	5 
	5 


3.4.20    [bookmark: _Toc301356207][bookmark: _Ref283711845][bookmark: _Toc284196828][bookmark: _Toc284402205][bookmark: _Toc284414069][bookmark: _Toc310930530]Shock
The P-19A Replacement shall attain no more than 2.5 Gs vertical acceleration while negotiating half round obstacles of 6 inch heights at speeds up to 20 mph and 8 inch heights at speeds up to 10 mph.
3.4.21    [bookmark: _Ref283711854][bookmark: _Toc284196829][bookmark: _Toc284402206][bookmark: _Toc284414070][bookmark: _Ref287357317][bookmark: _Ref287357323][bookmark: _Toc310930531][bookmark: _Toc524229877][bookmark: _Ref8010444][bookmark: _Ref8112268]Tractive Effort
[bookmark: _Toc29092675][bookmark: _Ref30316085][bookmark: _Ref30316113][bookmark: _Ref30321015][bookmark: _Ref30321035][bookmark: _Toc207427042]While the vehicle is operating continuously at 0.40 Tractive Effort ratio at GVWR, at maximum specified ambient temperatures (125° F), wide open throttle and with all fuels specified, the fluid temperatures for each component of the power train system shall not exceed maximum allowable limits.  The transmission shall transfer power to the drive wheels in a smooth, continuous, and uninterrupted manner in all forward ranges.
3.4.22    [bookmark: _Ref283711862][bookmark: _Toc284196830][bookmark: _Toc284402207][bookmark: _Toc284414071][bookmark: _Toc299459870][bookmark: _Toc310930532]Vehicle Cone Index
[bookmark: _Ref20731454][bookmark: _Ref20731465][bookmark: _Ref20737567][bookmark: _Ref20737579]The single pass Vehicle Cone Index (VCI) shall have a required value no greater than 30 for vehicles at GVWR and tire inflation pressure that will permit safe operation at speeds applicable for that terrain.
3.4.23    [bookmark: _Ref283969726][bookmark: _Toc284196833][bookmark: _Toc284402210][bookmark: _Toc284414074][bookmark: _Ref285146581][bookmark: _Ref285147025][bookmark: _Ref286923683][bookmark: _Toc310930533]Environmental Operation
The P-19A Replacement must successfully perform all operations in arctic, tropical, temperate, and desert climates and in geographical areas that include sand, swamp, tundra, grassland, forest, jungle, urban areas, snow and ice, mountain, and salt water.  The P-19A Replacement must successfully perform all operations in the following environmental conditions:  rain, snow, hail, ice, fog, dust, sand, high humidity, solar radiation, and extreme temperatures.
3.4.24    [bookmark: _Ref286923728][bookmark: _Toc310930534]Operating Temperatures
The P-19A Replacement shall be operable in all climates and battlefield conditions and be protected against dust, rain, snow, sleet, sand, and salt spray.  The P-19A Replacement must be capable of storage and operation during full-time exposure to temperatures ranging from 120° F to -26° F without the use of arctic kits and -26° F to -50° F with the use of arctic kits.  The system must maintain firefighting agent temperatures throughout the piping system at 40° F and permit immediate response and operation of all vehicle systems and firefighting systems under all climactic conditions specified.
3.4.25    [bookmark: _Ref283711980][bookmark: _Toc284196836][bookmark: _Toc284402213][bookmark: _Toc284414076][bookmark: _Toc310930535]Brakes
The P-19A Replacement shall be provided with a 100% air brake system.  Brakes shall be self adjusting and shall comply with NFPA 414, Section 4.9, FMVSS 121, and FMVSS 106.  In instances where NFPA 414 and FMVSS 121 conflict, NFPA 414 shall take precedence.  Brakes shall also meet the requirements of SAE J1404 (except for the structural endurance test at paragraph 6.3, which does not apply).
3.4.25.1   [bookmark: _Toc283640407][bookmark: _Ref284588820][bookmark: _Ref287357440][bookmark: _Toc310930536]Service Brakes
[bookmark: _Ref20731725][bookmark: _Ref20731761][bookmark: _Toc207427053]The P-19A Replacement shall meet the requirements of FMVSS 121 and NFPA 414 to include vehicle stopping distances.  Upon completion of TOP 2-2-608 no further servicing of the brake system shall be required to return the brake system to a fully operational capability, other than adjustment replacement of brake shoes pads.  No permanent deformation of any component, other than shoes pads, is allowed.
3.4.25.2   [bookmark: _Toc283640408][bookmark: _Ref284589007][bookmark: _Ref287357445][bookmark: _Toc310930537]Anti-Lock Brake System
An all wheel anti-lock brake system (ABS) shall be provided.
3.4.25.3   [bookmark: _Toc283640409][bookmark: _Ref284589110][bookmark: _Ref287357452][bookmark: _Toc310930538]Parking Brake
[bookmark: _Ref20731922][bookmark: _Ref20731938]The parking brake on the P-19A Replacement shall conform to NFPA 414 and FMVSS 121.  The parking brake shall not be dependent on maintenance of air or hydraulic pressure or electrical energy, and shall automatically engage in the event of loss of air to the service brakes.  The       P-19A Replacement shall be equipped with a parking brake indicator light clearly visible to the vehicle operator at all times when the parking brake is engaged.
3.4.25.4   [bookmark: _Toc283640410][bookmark: _Ref284589129][bookmark: _Ref287357458][bookmark: _Toc310930539]Emergency Brakes
The P-19A Replacement shall have emergency brakes conforming to NFPA 414 and FMVSS 121.  The emergency brakes shall apply automatically in an event of air pressure loss and be equipped with a manual override that will allow the vehicle to move.  The override shall be operable by the operator using only Basic Issue Item (BII) tools.
3.4.26    [bookmark: _Ref283711908][bookmark: _Toc284196834][bookmark: _Toc284402211][bookmark: _Toc284414077][bookmark: _Toc310930540]Steering and Handling
A double lane change test will be conducted on the combination in accordance with North Atlantic Tread Organization (NATO) AVTP 03-160W, Section 4.2 - Double Lane Change Test.  Vehicles will be capable of negotiating a paved course at 25 mph at GVWR and will be tested to determine their maximum safe speed.
The P-19A Replacement shall be able to complete a “engine-off” steering maneuver at 30 mph, per AVTP 03-30 with no engine power and require no more than 50 pounds (lb) of force on the steering wheel.
The wall to wall turning diameter must be no greater than 3 times the vehicle length per NFPA 414, Section 4.10.3. The P-19A Replacement must meet all NFPA 414 dynamic balance and vehicle stability control requirements.
26. [bookmark: _Ref283711973][bookmark: _Toc284196835][bookmark: _Toc284402212][bookmark: _Toc284414075][bookmark: _Ref284592853][bookmark: _Toc310930541]“J” Turn Capability
The P-19A Replacement must meet NFPA 414 “J” turn test requirements.
4. [bookmark: _Ref305593126][bookmark: _Ref305593227][bookmark: _Toc310930542]Glad Hands
The P-19A Replacement shall have a glad hand system at the front for connecting emergency and service air brake lines that meet SAE J318 requirements and be color-coded with red for emergency and blue for service.  The glad hands shall be visible while standing at the front of the vehicle and allow operation without kneeling or crawling under the vehicle. These provisions shall allow the vehicle to be towed with the towing vehicle supplying air and able to activate the brake system.
3.4.28    [bookmark: _Ref283712035][bookmark: _Toc310930543][bookmark: _Toc37059072][bookmark: _Ref43191791][bookmark: _Ref43609912][bookmark: _Ref43615304][bookmark: _Ref43615402][bookmark: _Toc524229903][bookmark: _Ref8014568][bookmark: _Ref8113981][bookmark: _Toc11459722][bookmark: _Ref20731974][bookmark: _Ref20731983][bookmark: _Ref20738220][bookmark: _Ref20738235]Flat Towing
The P-19A Replacement shall be capable of being flat towed across the mission profile for an indefinite period of time without any disassembly (e.g., drive shaft) and without preparation beyond normal towing preparations such as attaching tow device(s), electrical whip, and air lines.
3.4.29    [bookmark: _Ref283712041][bookmark: _Toc284196843][bookmark: _Toc284402216][bookmark: _Toc310930544]Towing Provisions
Two front-mounted and two rear-mounted towing provisions meeting the requirements of FMCSR 393.71 shall be provided. They shall permit the P-19A Replacement to be flat towed by any Logistics Vehicle System Replacement (LVSR), Medium Tactical Vehicle Replacement (MTVR) and front and rear lift-towed by the LVSR or MTVR wrecker variants.  If towing provisions are designated to serve as lifting or tie down provisions, their strength shall be per MIL-STD-209. MIL-HDBK-1791 may be used as guidance.
3.5    [bookmark: _Ref287357515][bookmark: _Toc310930545]Physical Characteristics
The following paragraphs define the physical characteristics of the P-19A Replacement.
5. [bookmark: _Ref284194335][bookmark: _Toc310930546]Commonality
The Contractor shall use parts and assemblies that have a National Stock Number (NSN) to the maximum extent practical.
5. [bookmark: _Ref284193582][bookmark: _Toc284196848][bookmark: _Toc284402221][bookmark: _Toc284414085][bookmark: _Toc310930547]Reducible Height
Height may be reducible to meet transportability requirements.  The reducible height shall permit vehicle operation with detached components, stored on vehicle.  Reducible height shall be achievable using only onboard BII.
3.5.32    [bookmark: _Toc284196849][bookmark: _Toc284402222][bookmark: _Toc284414086][bookmark: _Ref287357553][bookmark: _Toc310930548][bookmark: _Toc524229905][bookmark: _Ref8549901][bookmark: _Toc11459724]Painting
The following paragraphs define the painting requirements of the P-19A Replacement.
3.5.32.1   [bookmark: _Ref284193602][bookmark: _Toc284196850][bookmark: _Toc284402223][bookmark: _Toc284414087][bookmark: _Toc310930549]Surface Condition
[bookmark: _Ref228091264]Painting is not required on certain types of surfaces such as fabrics, plastics, rubber, glass, and metal parts not requiring corrosion protection or where paint interferes with function, and surfaces specifically intended for electrical contact or heat transmission.  These surfaces, including the following, at a minimum, should be masked or otherwise protected during painting: vents for gear boxes, hydraulic reservoirs, fluid containers, glad hand color coded assemblies, quick-release pins for assemblies, dust caps for air brake chambers, outer front axle rubber hub boots, door moldings, and tires.  For surfaces intended to be painted, the condition, profile, and cleanliness of the surface shall meet the manufacturer’s recommendations of subsequent pretreatments, primers, or other intermediate coats.  Workmanship must be consistent with good commercial practice. Base materials should be free of cracks, burns, sharp edges, and weld spatter that may affect the corrosion performance and coating system adhesion.  All internal and external threads shall be greaseless and free from paint before painting.
3.5.32.2   [bookmark: _Ref286927232][bookmark: _Ref286927256][bookmark: _Toc310930550]Environmental Conditions
Environmental conditions of the painting area shall be monitored before, during, and after the application of all coatings. Air temperature, relative humidity, and substrate temperature shall remain within the manufacturer’s requirements for the duration of the painting process to ensure proper coating performance.
3.5.32.3   [bookmark: _Ref284193620][bookmark: _Toc284196851][bookmark: _Toc284402224][bookmark: _Toc284414088][bookmark: _Toc310930551]Cleaning and Pretreatments
[bookmark: _Toc524229906][bookmark: _Ref8014656][bookmark: _Ref8114070][bookmark: _Toc11459725]Cleaning and pretreatments of metallic surfaces intended to be painted are used to enhance corrosion protection and coating adhesion. Cleaning and pretreating shall be performed in accordance with sections 3.2 (Cleaning) and 3.3 (Pretreatment) of MIL-DTL-53072. These sections provide specific cleaning and pretreatment methods for metals based on alloy and thickness.  These methods are those that are compatible with the Chemical Agent Resistant Coating (CARC) primer and topcoat.  The application of such pretreatments shall be performed in accordance with manufacturer’s recommendations and applicable military specification(s).
3.5.32.4   [bookmark: _Ref287357693][bookmark: _Toc310930552][bookmark: _Ref284193790][bookmark: _Toc284196852][bookmark: _Toc284402225][bookmark: _Toc284414089]Primer
Primer shall be one of the CARC materials that conform to MIL-DTL-53022 Type IV, MIL-DTL-53030 Type II or MIL-DTL-53084/CID A-A-52474.  Primer application shall be consistent with the coating manufacturer’s recommendations and MIL-DTL-53072 for CARC System Application.  For MIL-DTL-53022 and MIL-DTL-53030 the thickness of the dried film shall be 1.5 +/- 0.2 mils; for MIL-DTL-53084/CID A-A-52474 thickness shall be per manufacturer’s recommendations.
3.5.32.5   [bookmark: _Ref284193805][bookmark: _Toc284196853][bookmark: _Toc284402226][bookmark: _Toc284414090][bookmark: _Toc310930553]Topcoat
Topcoat shall be one of the CARC materials conforming to MIL-DTL-53039, Types III, IV, V or VI of MIL-DTL-64159 Type II (the topcoat shall be compatible with the primer used, i.e., MIL-DTL-53039 materials shall only be used to overcoat MIL-DTL-53022 and MIL-DTL-64159 shall only be used to overcoat MIL-DTL-53030).  Surfaces shall be painted using the Green 383, Green 808 or a camouflage pattern per drawings provided by the Government.  Application of topcoat shall be consistent with the coating manufacturer’s recommendations and MIL-DTL-53072.  TM 4750-15/1 shall be used as a guide for registration marking.  Component surfaces that exceed 400° F during normal operation shall be degreased, cleaned, and coated with heat resistant paint in accordance with MIL-P-14105.  The transmission, radiator, and engine and its accessories shall be prepared, treated, and painted per best commercial practice.  No painting of aluminum-cased components is required.
3.5.32.6   [bookmark: _Ref287357712][bookmark: _Ref288737719][bookmark: _Toc310930554]Quality Control
Coating quality shall be examined as detailed in Section 4.2 of MIL-DTL-53072.  There shall be no overspray on informational components such as instruction plates. Painted surfaces shall have a smooth, continuous, adherent film that is free of visual surface imperfections affecting performance or appearance, such as: incomplete coverage, runs, sags, or blisters. Vehicles shall be inspected for surface imperfections, film thickness of individual coats (e.g., primer and topcoat) and for total film thickness after the application.  The minimum dry film thickness (DFT) shall be that specified in MIL-DTL-53072 or specified by the manufacturers for the individual elements of the coating system.  The frequency and location of DFT readings per unit shall be per SSPC PA-2.  Any deficiencies or damage to the coating system shall be repaired in accordance with Section 3.6.2 of MIL-DTL-53072, the repair procedure for deficiencies shall be consistent with the contractor's painting procedures.
3.5.33    [bookmark: _Ref284193835][bookmark: _Toc284196854][bookmark: _Toc284402227][bookmark: _Toc284414091][bookmark: _Toc310930555][bookmark: _Ref20732198][bookmark: _Ref20732211]Steam and Water Jet Cleaning
The exterior of the vehicle and all its components shall withstand cleaning with high pressure steam or water jet cleaner at a distance no closer than 5 feet to any surface, compatible with CID A-A-59133 without deterioration.
3.5.34    [bookmark: _Ref284193848][bookmark: _Toc284196855][bookmark: _Toc284402228][bookmark: _Toc284414092][bookmark: _Toc310930556][bookmark: _Toc37059083][bookmark: _Ref43190534][bookmark: _Ref43194650][bookmark: _Ref43194681][bookmark: _Ref43194712][bookmark: _Ref43622268][bookmark: _Ref44384592]Wood Components Treatments
If wood components are used, all wood components shall be treated to prevent degradation.
3.6    [bookmark: _Ref284193895][bookmark: _Toc310930557]Reliability
The P-19A Replacement shall demonstrate a minimum Mean Time Between Operational Mission Failure (MTBOMF) reliability of not less than 1200 hours of operation (Threshold); 2000 hours (Objective).
3.7    [bookmark: _Ref284194035][bookmark: _Toc310930558]Material and Operational Availability
The P-19A Replacement shall achieve a Materiel Availability (Am) of 0.75 (Threshold) and 0.90 (Objective), which includes a minimum Operational Availability (AO) of 0.90 (Threshold) and 0.97 (Objective) which is measured continuously at the unit level over 96 hours and 288.3 miles at 40 hours Administrative Logistics Down Time (ALDT).
3.8    [bookmark: _Ref284194078][bookmark: _Toc310930559]Maintainability
The P-19A Replacement shall demonstrate a Maintenance Ratio (maintenance hours per operational hours) of 0.01375 (Threshold) and 0.011 (Objective). (Note:  Maintenance ratio is maintenance man-hour per operational engine hour and time to repair is based on clock time.)  The Mean Miles Between Preventive Maintenance (MMBPM), at the Field level of maintenance, shall not be less than 3,500 mi (5633 km) or 18 months. The Mean Hours Between Preventive Maintenance (MHBPM), at the field level of maintenance, shall be no less than 400 hours.
8. [bookmark: _Ref287358994][bookmark: _Ref287359298][bookmark: _Toc310930560]Operator/Crew Level Maintenance
[bookmark: _Toc11459885]The intent of Operator/Crew (O/C) level maintenance is sustaining equipment in a mission capable status and is both preventive and corrective in nature. O/C maintenance includes inspection and maintenance conducted at before, during, and after operations intervals, as well as weekly Preventive Maintenance Checks and Services (PMCS). O/C level maintenance entails inventory, cleaning, inspecting, preserving, lubricating, adjusting, testing, and replacing parts and components with only the tools included in the P-19A Replacement Basic Issue Items.  O/C level maintenance actions will be completed by Aircraft Rescue and Firefighting Specialist (PMOS 7051).  All tasks must be in accordance with Individual Training Standards (ITS) and or training and readiness events (TRE) and be included in the Operator’s training and technical publications.
35. [bookmark: _Ref287359302][bookmark: _Ref288739537][bookmark: _Toc310930561]Operator/Crew Level Preventive Maintenance Checks and Services
The P-19A Replacement before, during, and after operations inspection must not require more than 30 minutes and two personnel to complete. The P-19A Replacement shall not exceed one weekly PMCS at the O/C level.  Maximum time to perform weekly PMCS shall be less than or equal to1.5 hours.
35. [bookmark: _Ref287359307][bookmark: _Ref288739819][bookmark: _Toc310930562]Operator Crew Level Corrective Maintenance
At the O/C level, the mean time to repair the P-19A Replacement must be less than or equal to 1.5 hours.
8. [bookmark: _Toc283640433][bookmark: _Ref287359322][bookmark: _Toc310930563][bookmark: _Toc11459886]Field Level Maintenance
[bookmark: _Toc11459887][bookmark: _Toc207427087]The intent of Field level maintenance is to return equipment to a mission capable status and is both preventive and corrective in nature.  Field level maintenance actions include inspection and in-depth diagnosis, modification, replacement, adjustment, and limited repair or evacuation and disposal of principal end items and their selected repairables, components and sub-components.  Field level maintenance also includes calibration and repair of test measurement and diagnostics equipment (TMDE) as well as fabrication of items, precision machining, and various methods of welding.  Field level maintenance actions will be completed by Crash/Fire/Rescue Vehicle Mechanics (PMOS 3521, NMOS 3526).  All tasks must be in accordance with individual training standards (ITS) and or training and readiness events (TRE) and be included in the maintenance training and technical publications.
36. [bookmark: _Ref287359326][bookmark: _Ref288739900][bookmark: _Toc310930564]Field Level Preventive Maintenance Checks and Services
The P-19A Replacement shall not exceed one annual PMCS at the field level (Threshold).  Maximum time to perform the PMCS shall be less than or equal to 8 hours.
36. [bookmark: _Ref287359330][bookmark: _Ref288739920][bookmark: _Toc310930565]Field Level Corrective Maintenance
At the field level, the mean time to repair the P-19A Replacement must be less than 6 hours.
3.9    [bookmark: _Toc286921104][bookmark: _Ref284194100][bookmark: _Toc310930566]Human Systems Integration
The P-19A Replacement must be capable of being maintained and operated by 5th-95th percentile male and female while wearing the full range of Marine Corps clothing including firefighting, combat, arctic, and full CBRN protective clothing Mission Oriented Protective Posture (MOPP)-IV gear.
3.10    [bookmark: _Toc286921113][bookmark: _Ref284194143][bookmark: _Toc284196867][bookmark: _Toc284402240][bookmark: _Toc284414105][bookmark: _Toc310930567][bookmark: _Toc11459892]Support Equipment
10. [bookmark: _Ref287359555][bookmark: _Ref288740041][bookmark: _Toc310930568]Test, Measurement, and Diagnostic Equipment
The P-19A Replacement will be supported by use of common tools, support and test equipment to the maximum extent possible. The P-19A Replacement will be supported by use of J1939 diagnostic/prognostic test equipment, Vehicle Automated Diagnostics System (VADS), and Autonomic Logistics.  The requirement for special tools shall be minimized to the maximum extent possible.
10. [bookmark: _Ref287359560][bookmark: _Ref288740046][bookmark: _Toc310930569]Built In Test  Built In Test Equipment
Built-In Test (BIT) capability shall be provided where practical to facilitate diagnostics.  BIT shall, at a minimum, diagnose engine, transmission, Central Tire Inflation System (CTIS), ABS, and traction control system failures and be capable of interfacing with the Interactive Electronic Technical Manual (IETM).  The manufacturer shall provide documentation for all test measurements available via the on-vehicle connectors.  Sufficient sizes and quantities of transducers shall be provided to support diagnosis of the vehicle.  A fuel shut-off method shall be provided for conducting compression unbalance tests.
3.11    [bookmark: _Toc286921117][bookmark: _Ref287359567][bookmark: _Ref288732677][bookmark: _Toc310930570]Transportability
The P-19A Replacement shall be transportable worldwide by air, sea, highway, and rail modes to support inter-theater strategic deployment and intra-theater operational maneuver without the removal of subsystems (Objective). Transport by highway and rail modes may be accomplished with the removal of subsystems (Threshold).  All shall be achieved without water and firefighting agent. The P-19A Replacement shall meet the criteria in MIL-STD-1366 except as noted below.  Military Traffic Management Command Transportation Engineering Agency (MTMCTEA) Pamphlet 70-1 may be used as a guide.
11. [bookmark: _Ref284590469][bookmark: _Ref284590729][bookmark: _Toc310930571]Highway
The P-19A Replacement shall be transportable by commercial over the road carrier and appropriate military trailers.  The Contractor shall calculate and provide the maximum allowable payload for operation on all US and State Highways based on the vehicle final design axle weights and spacing. The P-19A Replacement shall comply with US DOT and Standardization Agreement (STANAG)s safety requirements in effect at the time of production regarding movement of Petroleum fuels, Oils, and Lubricants (POL).
11. [bookmark: _Ref284194220][bookmark: _Toc284196871][bookmark: _Toc284402244][bookmark: _Toc284414109][bookmark: _Toc310930572]Rail Transportability
The P-19A Replacement shall be rail transportable meeting the American Association of Railroads (AAR), Gabarit International de Chargement (GIC) clearance diagrams, and DoD Rail Clearance Diagram requirements when loaded on 51 inch high European flatcars. The P-19A Replacement shall be capable of railroad car transportation using cushioned coupler and chain tiedown flat cars.  The P-19A Replacement shall be capable of being tied to contracted military railroad cars using existing chain set tie-downs without damage to the railroad car, the P-19A Replacement, or the chain sets in accordance with MIL-STD-209 and MIL-STD-810.  The        P-19A Replacement shall be capable of loading onto contracted military railroad cars at US Military installations and at appropriate off-load points without significant modification to the installation, vehicle or railroad car.
3.11.41    [bookmark: _Ref285140740][bookmark: _Toc310930573]Marine
The P-19A Replacement shall be transportable by LCAC or LCAC replacement, JHSV, LCU, LCM, INLS, LHA-1, LHD-1, LSD-41, LSD-49, LPD-17, Maritime Prepositioning Force (MPF) and commercial shipping, at Sea State 4 from Amphibious Shipping to the beach exit zone without preparation.  The P-19A Replacement shall be able to traverse Joint Logistics Over-the-Shore (JLOTS) systems, elevated causeways and drive between decks (weather decks, tank decks, and to and from piers) on all vessel ramps without "bottoming out" or causing damage to the either system. The P-19A Replacement shall possess necessary tie downs for Naval or Joint Shipping in accordance with MIL-STD-209.  The P-19A Replacement shall be capable of all commercially available loading methods to include, Roll On Roll Off and Lift On Lift Off and loaded onto Naval or Joint shipping via the shipping asset’s on-board cranes.  The P-19A Replacement shall not exceed 500 pounds per square foot (PSF) (Threshold) or 200 PSF (Objective) in order to achieve required shipboard transportability.
3.11.42    [bookmark: _Ref284194250][bookmark: _Toc284196874][bookmark: _Toc284402247][bookmark: _Toc284414112][bookmark: _Toc310930574]Maritime Prepositioned Force Storage
The P-19A Replacement and components shall accommodate a 36-month MPF storage and maintenance schedule. All vehicles shall be capable of starting and being exercised after preparation for shipboard storage with only operator level adjustments.  If batteries are used as a power source, a cab-located control shall be provided to disconnect the power source from the vehicle system. A device and or method to recharge the system shall be provided that is effective and usable within the confines MPF storage.
3.11.43    [bookmark: _Ref284194262][bookmark: _Toc284196875][bookmark: _Toc284402248][bookmark: _Toc284414113][bookmark: _Toc310930575]Fixed-Wing Aircraft Transportability
The P-19A Replacement shall be air transportable by C-17 and C-5 aircraft without preparation, while still maintaining unimpeded flight crew access for routine or emergency access to the vehicle while in flight.  The P-19A Replacement shall be capable of self loading onto C-17 and C-5 aircraft, without the use of material handling equipment, and cresting ramps without any portion of the vehicle, except the tires, contacting the surface of the ground.  The P-19A Replacement shall be capable of withstanding flight induced vibration and tensional forces for extended duration flights.
3.12    [bookmark: _Toc286921124][bookmark: _Ref284408231][bookmark: _Toc310930576]Lifting Provisions
The P-19A Replacement at GVWR shall meet lifting and tiedown provision requirements of MIL-STD-209, except the highest value calculated for any one tiedown provision shall be applied to all tiedown provisions.  Lifting shall meet the requirements for equal length single apex sling lift described in MIL-STD-209 without the use of spreader bars.  Tie down provisions shall not be used as towing provisions if such use requires the removal of shackles or rings. Individual vehicles shall have no more than four tiedown provisions, and not more than two effective in each longitudinal (fore and aft) direction.
3.13    [bookmark: _Ref285628836][bookmark: _Toc310930577]Logistics Supportability Objectives
The materiel developer shall conduct Logistics Supportability Analysis (LSA) to consider the logistics support options for the P-19A Replacement, including the possibility of contractor logistics support and minimizing spare parts requirements.  The user shall have the ability to train, operate, maintain, and dispose of the systems in full compliance with applicable U.S., foreign, and international laws and regulations.
3.14    [bookmark: _Ref284194300][bookmark: _Toc310930578]Materials
The P-19A Replacement shall be designed to avoid the potential for galvanic corrosion.  When possible, dissimilar metals shall be electrically insulated from one another and the environment to minimize the effect of galvanic corrosion.  All materials shall be free of cadmium plating, hexavalent chromium, asbestos, and radioactive materials.
14. [bookmark: _Ref284194314][bookmark: _Toc284196880][bookmark: _Toc284402253][bookmark: _Toc284414119][bookmark: _Toc310930579]Hazardous Material
The use of hazardous material and the EPA 17 list shall be avoided when a non-hazardous alternative is available which meets the performance requirements.  The following is the EPA 17 list:  Benzene, Methyl Ethyl Ketone, Cadmium (and compounds), Methyl Isobutyl Ketone, Carbon Tetrachloride, Nickel (and compounds), Chloroform, Toluene, Chromium (and compounds), Trichloroethane, Cyanides, Trichloroethylene, Dichloromethane or Methylene Dichloride, Xylene, Lead (and compounds), Tetrachloroethylene or Perchloroethylene, and Mercury (and compounds).
3.14.45    [bookmark: _Ref284194320][bookmark: _Toc284196881][bookmark: _Toc284402254][bookmark: _Toc284414120][bookmark: _Toc310930580]Ozone Depleting Substances
All materials and components shall be free of ozone depleting substances per applicable Federal regulations in effect on the date of manufacture.
3.14.46    [bookmark: _Ref284194343][bookmark: _Toc284196882][bookmark: _Toc284402255][bookmark: _Toc284414121][bookmark: _Toc310930581]Ozone Resistant Products
All rubber products shall meet the requirements of ASTM D2000 and be ozone resistant consistent with best commercial practice.
3.15    [bookmark: _Ref284194357][bookmark: _Toc310930582]Rust and Corrosion
The P-19A Replacement shall meet the operational, logistical, and readiness requirements stated herein in all types of climate and terrain where Marines are based or may deploy.  The P-19A Replacement shall be resistant to the corrosive effects of a severe marine atmospheric environment consisting of seawater splash and spray, and occasional seawater immersion during operation, transport, and storage.  The susceptibility of the P-19A Replacement to corrosion will be affected by design, workmanship, materials of construction, and by specific preservation techniques employed.  Hazardous materials, as defined by EPA guidelines, can be found at the EPA web site under the Clean Air Act, Title VI-Stratospheric Ozone Protection, as amended in 1990, and shall not be used for purposes of corrosion control.  P-19A Replacement’s design, selection, use of materials, and implementation of corrosion preventative methods should be such that maintenance to correct the effects of corrosion does not increase significantly over the intended service life.  Specific requirements for corrosion prevention are provided in the following subsections.
15. [bookmark: _Ref284194364][bookmark: _Toc284196885][bookmark: _Toc284402258][bookmark: _Toc284414124][bookmark: _Toc310930583]Corrosion Prevention
The P-19A Replacement shall be designed to resist corrosion in protected storage for extended periods consistent with warehouse conditions and maritime preposition shipping.  The methods used by the Original Equipment Manufacturer (OEM) in design, manufacturing, assembly, painting, maintenance and disposal shall be documented in a contractor Corrosion Prevention and Control Plan (CPCP) developed specifically for the system and provided as a contract deliverable.  Preventive maintenance attributes for the entire system shall include the capability for corrosion protection maintenance (corrosion control).  The production vehicles shall be protected from rust and corrosion such that stage two corrosion on each major sheet metal subassembly (e.g., cab shell, hood, door(s), steps, windshield frame, front bulkhead, fuel tank(s), fender(s), air tank(s), battery box(es), storage box(es), splash shields, etc.) shall be limited to 5% or less of the surface area, stage one corrosion shall be limited to 20% or less of the surface area of each major sheet metal subassembly, and there shall not be any corrosion beyond stage two, for a period of 22 years. Corrosion stages shall be as defined by TM 4795-34.  Sheet metals used in the manufacture of the vehicles that are 0.14 inches (0.36 cm) or less in thickness shall, as a minimum, have an inherent corrosion resistance equivalent to that provided by ASTM A653 G90 double-sided galvanized sheet metal.  In addition, no component or part replacement due to corrosion shall be necessary in order to maintain normal function for a period of 22 years.  Exceptions to the 22-year length of time for which there will be no corrosion beyond stage two and the 22-year length of time for normal function requirements include:
Exhaust system (7 years)
Engine and transmission cooling systems and lines (15 years)
Radiators (11 years)
Any Military Specification (MS) items required by this performance specification.
3.15.48    [bookmark: _Ref284194379][bookmark: _Toc284196886][bookmark: _Toc284402259][bookmark: _Toc284414125][bookmark: _Toc310930584]Water Collection and Entrapment
The P-19A Replacement shall be designed to avoid water collection and entrapment in operational, storage, and transportation orientations.  The system shall be designed to minimize cavities and crevices where water may collect.  Where cavities are unavoidable, drain holes of adequate number, size, and shape shall be provided.  Drain holes shall be located in the lowest possible locations with the vehicle oriented in its normal operational configuration.  If the orientation of the vehicle is substantially different in its storage configuration, additional drain holes of adequate number, size, and location are required.  Drainage of a cavity shall not adversely affect the corrosion performance of other components or items.  Drain holes shall not interfere with structural integrity.
3.15.49    [bookmark: _Ref284194385][bookmark: _Toc284196887][bookmark: _Toc284402260][bookmark: _Toc284414126][bookmark: _Toc310930585]Debris Collection
The P-19A Replacement shall be designed to avoid the collection of debris, dirt, grime, and other matter to which the vehicle may be exposed during normal operations.  Where collection points are unavoidable due to other design considerations, access shall be provided for cleaning and removal of debris.
3.15.50    [bookmark: _Ref284194391][bookmark: _Toc284196888][bookmark: _Toc284402261][bookmark: _Toc284414127][bookmark: _Toc310930586]Cleaning and Maintenance
The P-19A Replacement shall provide access for corrosion-related cleaning and maintenance.  Access is defined as a position and orientation which provides the space to reach, and perform cleaning and maintenance that does not require removal of equipment or machinery or require personnel to assume an unsafe position or posture.  If voids or cavities, which are not accessible for cleaning and maintenance, are required due to other design considerations, special attention to corrosion resistance in these areas is required. 
3.15.51    [bookmark: _Ref284194398][bookmark: _Toc284196889][bookmark: _Toc284402262][bookmark: _Toc284414128][bookmark: _Toc310930587]Dissimilar Metal Contact
The P-19A Replacement shall be designed to avoid the potential for galvanic corrosion.  The galvanic series in seawater presented in ASTM G82 may be used as a guide to determine materials compatibility.  Where dissimilar metals are in contact they shall (as possible) be isolated from each other and or from the environment. 
3.15.52    [bookmark: _Ref284194404][bookmark: _Toc284196890][bookmark: _Toc284402263][bookmark: _Toc284414129][bookmark: _Toc310930588]Fasteners and Hardware
The P-19A Replacement shall use fasteners that are galvanically compatible with the materials being joined. Where galvanic compatibility is not possible, the fasteners shall be installed in a manner that provides electrical isolation.
3.16    [bookmark: _Ref284194412][bookmark: _Toc310930589]Welding
All welding shall meet the design and fabrication requirements for cyclically or statically loaded weldments, as supplied by the American Welding Society (AWS) D1.1 for steel, D1.2 for aluminum, D1.3 for sheet steel and B2.1 for stainless steel. Welding requirements also apply to subcontractors and shall be incorporated in the Contractor vendor quality control program and purchase orders.  It is the responsibility of the Contractor to insure strict compliance to the required welding standards and qualifications.  Welding procedures shall be in place prior to the start of the production of the prototype vehicles and shall be available for audit/review by the Government.  Alternate standards or codes may be utilized if the Contractor can demonstrate that equivalent or better quality can be obtained. The demonstrated equivalent shall be verified to the Government prior to fabrication of prototype weldment.  AWS Standards will be used as the basis for Government welding reviews.  The Government reserves the right to approve or disapprove the use of any alternative weld standards.  All welders and welding equipment shall pass qualifications tests as prescribed by the above AWS Standards.  Another method may be substituted if the procedures are equal to the AWS Standards and approved by the Government.  Qualified inspectors shall be used to verify weld quality and workmanship. Acceptable inspector training can be based on current or previous certification as an AWS Certified Welding inspector or qualification by the Canadian Welding Bureau (CWB).  Personnel with formal training in metal fabrication, inspection, and testing may also qualify.
3.17    [bookmark: _Ref284194419][bookmark: _Toc310930590]Safety Objectives
The P-19A Replacement shall present no uncontrolled hazards to the operators or maintainers under all authorized operational conditions.  The user shall have the ability to train, operate, maintain, and dispose of the systems in full compliance with applicable U.S., foreign; and international laws and regulations.  The design, production, operation, maintenance, and disposal of the system shall eliminate, or minimize to the greatest extent possible adverse environmental quality impacts. 
3.18    [bookmark: _Ref284194430][bookmark: _Toc310930591]Safety Parameters
The P-19A Replacement must meet all current applicable Standard NATO Agreements (STANAG), Federal Motor Vehicle Safety Standards (FMVSS), U.S. Department of Transportation (DOT) and National Fire Protection Agency (NFPA) safety regulations.  The      P-19A Replacement will incorporate an Automatic Fire Extinguishing System (AFES) to protect the crew (Threshold). A combination of the AFES to protect the crew and a system to prevent exterior tire fires will be incorporated in the P-19A Replacement (Objective). 
3.19    [bookmark: _Ref284194463][bookmark: _Toc310930592]Firefighting Accessories
The P-19A Replacement must be equipped with aircraft firefighting accessories necessary for proper operation. The P-19A Replacement shall have auxiliary firefighting equipment in accordance with TM 5-4210-219-24P figures and indices 15-63 and 15-64. Secure weather tight storage must be provided for all equipment and accessories.  The storage compartments must be accessible from the ground.
3.20    [bookmark: _Toc286921143][bookmark: _Ref287359943][bookmark: _Toc310930593]Identification and Markings
The following paragraphs define identification and marking requirements.
20. [bookmark: _Ref284194544][bookmark: _Toc284196902][bookmark: _Toc284402275][bookmark: _Toc284414141][bookmark: _Toc310930594]Markings
This paragraph applies to production vehicles only.  Vehicles shall be marked with lusterless CARC or Waterborne Camouflage Coating (WBCC) using TM 4750-15/1 as a guide for registration marking.  Letters and numbers shall be black, except for exterior markings over a black background, which shall be 383 Green (color 34094).  A stenciled notice shall be added in the driver's compartment near the vehicle data plate which shall say "CARC" or "WBCC", based on paint used, in 2.54-cm (1-in.) letters using CARC or WBCC black (color 37030). Additional warning or precautionary markings shall be provided, where necessary, to protect personnel or equipment.
3.20.54    [bookmark: _Toc286921146][bookmark: _Ref284194564][bookmark: _Toc284196903][bookmark: _Toc284402276][bookmark: _Toc284414142][bookmark: _Toc310930595]Data Plates
A transportation data plate shall be provided per MIL-STD-209.  All data plates shall be permanently affixed.  The vehicle designation plate shall use MIL-STD-130 as guides.  The two-dimensional Item Unique Identification (IUID) data matrix shall be placed on the data plates for the principal end item, engine, transmission, and all other components and sub-components required in accordance with MIL-STD-130.  The IUID data matrix shall be machine-readable and when practical it will be accompanied with the corresponding plain text character string (human readable).  The IUID data matrix shall be no less than 1 cm wide and no less than 40% in contrast.
3.20.55    [bookmark: _Ref284194572][bookmark: _Toc284196904][bookmark: _Toc284402277][bookmark: _Toc284414143][bookmark: _Toc310930596]Bar Code
This paragraph refers to production vehicles only. The vehicle designation data plate shall be bar coded per TM 4750-15/1 and Two-Dimensional Bar Code Format for P-19A Replacement.  The bar code data plate shall be located on the edge of the vehicle dash.  The data plate shall be readily accessible with a scanning tool both when the cab is in an operational position, and in the stow position.  Opening the driver’s door to scan the data plate will be permitted.
3.21    [bookmark: _Ref284194710][bookmark: _Toc284196906][bookmark: _Toc284402279][bookmark: _Toc284414145][bookmark: _Toc310930597]Permitted Vehicle Lubricants
Permitted vehicle lubricants for all vehicle services shall be limited to Oil Equivalent (OE) (viscosity as specified for engine), and in accordance with the Petroleum, Oil and Lubricants (POL) for environmental conditions.  Axle gearing, manually operated components, grease lubricated components, and permanently lubricated components may utilize isolated lubricant reservoir(s).  All systems shall accept commercially available synthetic lubricant equivalents without modification, adjustment, or component replacement with no reduction in performance. QPL-46167B provides guidance for acceptable extreme low temperature POL.
3.22    [bookmark: _Ref284194716][bookmark: _Toc284196907][bookmark: _Toc284402280][bookmark: _Toc284414146][bookmark: _Toc310930598]Filtration System
All system filters shall include sensor and dashboard annunciated filter condition warning.  All high-pressure fluid(s) passing through a quick disconnect fitting shall be provided with a filter downstream before passage into a vehicle system.  All returning system fluid(s) shall be filtered to meet component manufacturer’s oil cleanliness specifications and at least 10 Micron (absolute) before distribution from a common reservoir. 
3.23    [bookmark: _Ref284194725][bookmark: _Toc284196908][bookmark: _Toc284402281][bookmark: _Toc284414147][bookmark: _Toc310930599]Dipsticks
To prevent dirt and water incursion, dipstick(s) shall not be used to monitor any component fluid level.  The engine may utilize a dipstick measurement for use during initial fill and shall be designed to prevent the incursion of water during fording operations.  
3.24    [bookmark: _Toc284196909][bookmark: _Ref284399720][bookmark: _Toc284402282][bookmark: _Toc284414148][bookmark: _Ref285141038][bookmark: _Ref285575988][bookmark: _Ref287360688][bookmark: _Toc310930600]Vents
Any provided system vents shall preclude contaminant entry and water entry during fording and shall preclude insect nesting.  Any provided system vent outlets shall be positioned to minimize personnel exposure to vented fluids.  
3.25    [bookmark: _Ref284194739][bookmark: _Toc284196910][bookmark: _Toc284402283][bookmark: _Toc284414149][bookmark: _Toc310930601]Oil Sampling
Oil sample valves shall be located before the engine and system primary filter(s). Sample valves shall be accessible without tools or special equipment or exposing personnel to danger during sampling.  Oil samples shall be drawn from the system with the engine running.  The system reservoir shall be equipped with a sampling valve located in the body of the reservoir before the reservoir outlet(s) to evaluate system oil aeration.
3.26    [bookmark: _Ref284194807][bookmark: _Toc284196915][bookmark: _Toc284402288][bookmark: _Toc284414154][bookmark: _Toc310930602]Cooling System
Engine cooling system shall be in accordance per NFPA 414. The engine cooling system shall meet SAE J1436. Inspection of fluid fill levels shall be accomplished without removal of caps from coolers or surge tanks.  The engine and transmission cooling systems shall be filled at the place of vehicle manufacture with an Ethylene Glycol antifreeze mixture per CID A-A-52624 that provides system protection to -26° F.  A manually operated valve shall readily drain coolant. The cooling system surge tank and reservoir design shall provide full cooling performance at its lowest level recommended by the cooling system manufacturer.  Cooling hose and hose assemblies shall be per SAE J20.  The surge tank and reservoir shall be readily accessible for inspection and service. The cooling system shall incorporate a dashboard mounted overheat warning light visible to the operator that illuminates at the cooling system manufacturer's recommended temperature. The system shall be designed to maintain engine temperature, with no kits or additions to the system, sufficient to avoid engine degradation when operated at -26° F ambient conditions.  Cooling components shall be compatible with additives and cleaning compounds per TB 750-651.  Hose clamps shall be per SAE J1508, Type Spring Loaded T-Bolt (SLTB) or Type Self Locking Fasteners (SLF), clearly visible, serviceable, and ensure positive sealing. The cooling system shall be capable of limiting all vehicle fluids to the operating temperatures recommended by the component manufacturers while operating in the vehicles operating temperature range under the following conditions:
a)  Continuous tractive effort ratio (TE/GVWR) equal to 0.40 (Threshold) and 0.61(Objective) at ambient air temperature of 125° F.
b)  Any other road load condition within the mission profile to include improved road payloads.
26. [bookmark: _Ref284194879][bookmark: _Toc284196916][bookmark: _Toc284402289][bookmark: _Toc310930603]Fan
Fan clutch or a multiple speed fan shall have an automatic positive lock-up (fan operating), in case of control system failure. The fan design shall preclude inadvertent activation during engine maintenance procedures.
3.27    [bookmark: _Ref284194885][bookmark: _Toc284196917][bookmark: _Toc284402290][bookmark: _Toc284414156][bookmark: _Ref287360709][bookmark: _Toc310930604]Engine Air Induction System
The air induction system shall prevent the entrance of foreign matter during operations.  The air inlet shall be designed and located to ensure that no water enters due to weather or during splash or fording operations or high-pressure wash.  Reinforced, molded air ducts or rigid material ducts shall be provided.  The system shall be designed to prevent improper reassembly after servicing.  Air ducts shall not require disassembly for element servicing, or for operator checks and servicing. If an intake stack is used, it shall not interfere with movement of the fire suppression system. 
3.28    [bookmark: _Ref284194890][bookmark: _Toc310930605]Air Cleaner
The air cleaner shall have a minimum service life of 100 hours using AC Coarse Dust when fed dust at a zero visibility at 60% maximum engine air flow. The air cleaner system performance shall not be affected by shock and vibration characteristics of the vehicle. The process of removing or reinstalling the filter element(s) shall require no more than 2 minutes.
3.29    [bookmark: _Ref284194906][bookmark: _Toc284196920][bookmark: _Toc284402292][bookmark: _Toc284414158][bookmark: _Toc310930606]Exhaust System
The P-19A Replacement shall comply with EPA regulations governing control of air pollution from new motor vehicles and new motor vehicle engines.
The exhaust system shall withstand all operational vehicle racking, shock, and vibration.  Materials for exhaust system, including those used for muffler and tailpipe shall be made from corrosion resistant material.  The tailpipe shall prevent entry of rainwater and shall not block the driver's or operator’s field of vision, nor shall it interfere with any firefighting system.  The exhaust system shall be leak proof and gas tight to prevent accumulation of exhaust gas in passenger or operator areas as required by FMCSR 393.83.  The exhaust system shall be located and or protected to prevent personnel from coming into contact with hot surfaces.  The exhaust system maximum flow resistance shall not exceed engine manufacturer's recommendation.         A catalytic converter is allowed if the maximum allowable radiated temperature does not exceed that of the exhaust muffler.
The exhaust system shall be positioned to allow fording 30 inches of water without preparation or kits and shall prevent water entry into the exhaust system.
29. [bookmark: _Ref284194915][bookmark: _Toc284196921][bookmark: _Toc284402293][bookmark: _Toc284414159][bookmark: _Toc310930607]Toxic Fumes
The operating, maintenance, and passenger personnel in the cab and other personnel occupied areas of all vehicles shall not be exposed to concentrations of carbon monoxide, nitrogen dioxide, ammonia, nitric oxide, and sulfur dioxide in excess of concentrations specified in the latest publication of the threshold limit values by the American Conference of Governmental Industrial Hygienists (ACGIH).
3.30    [bookmark: _Ref287360732][bookmark: _Toc310930608]Fuel Supply System
The following paragraphs define the P-19A Replacement fuel supply system requirements.
30. [bookmark: _Ref284194762][bookmark: _Toc284196912][bookmark: _Toc284402285][bookmark: _Toc284414151][bookmark: _Toc310930609]Fuels
The diesel engine shall be capable of meeting all performance requirements in all environmental conditions using JP-8.
30. [bookmark: _Ref284194938][bookmark: _Toc284196923][bookmark: _Toc284402295][bookmark: _Toc284414161][bookmark: _Toc310930610]Fuel Tanks
Fuel tanks, vents, and caps shall meet the requirements of FMCSR 393.65 and FMCSR 393.67.  Fuel tanks shall be protected from damage by location or guards.  If multiple fuel tanks are utilized, a means to assure equalized fuel level and draw shall be provided and a manual shut-off valve shall be furnished for each fuel tank.  Components of the fuel tank equalization system shall provide rapid filling of both tanks.  All fill points shall be accessible to a 5th percentile female standing on the ground. Fuel tanks shall be provided with minimum 3-inch diameter safety type tank filler cap or caps.  Fuel tanks shall be able to accept open port automotive refueling nozzle (OPW #311 AG-1; NSN 4930-01-318-6091).  Filler caps and removable strainers shall be located to preclude mud buildup and shall be tethered to the vehicle.  Removable strainers shall provide a visual reference for 95% capacity of fuel level. A sealed filler cap and vent shall be provided.  The vehicle shall be capable of operation under all conditions specified herein with 10% of the usable fuel remaining.  Grade operations shall not affect fuel delivery to the engine, i.e., the system shall perform at low fuel levels when ascending descending grades.
3.30.60    [bookmark: _Ref284194950][bookmark: _Toc284196924][bookmark: _Toc284402296][bookmark: _Toc284414162][bookmark: _Toc310930611]Fuel Primer
The fuel system shall have the capability to be primed after the fuel system has run dry, in accordance with best commercial practice. It shall be compatible with and approved by the engine manufacturer.
3.30.61    [bookmark: _Ref284194957][bookmark: _Toc284196925][bookmark: _Toc284402297][bookmark: _Toc284414163][bookmark: _Toc310930612]Fuel Filtration
The fuel filtration system shall meet the engine manufacturer requirements for all operating conditions.  This system shall include a fuel water separator with a see-through sediment bowl readily accessible and viewable by the operator when standing on the ground.
3.30.62    [bookmark: _Ref284194772][bookmark: _Toc284196913][bookmark: _Toc284402286][bookmark: _Toc284414152][bookmark: _Toc310930613]Fuel Efficiency
The P-19A Replacement will demonstrate a 15% increase in Fuel Efficiency over the current     P-19A (Threshold) as listed in Table 3-2. The P-19A Replacement will attempt to incorporate new technologies to increase fuel efficiencies with such things as alternative fuels, electric hybrid engines motors, weight reduction methods, etc (Objective).

[bookmark: _Toc309393905][bookmark: Table_3_2]Table 3-2 Fuel Efficiency
	Type of Operation
	Current P-19A Fuel Consumption
	P-19A Replacement Fuel Consumption (T)

	Mission Profile
	5.8 mpg
	6.7 mpg

	Idle Speed
	1.1 gal/hr
	0.9 gal/hr

	High Idle Speed
	7.8 gal/hr
	6.6 gal/hr



3.31    [bookmark: _Ref284194964][bookmark: _Toc310930614]Power Steering System
The power steering system shall perform per MIL-STD-1472.  The vehicle shall retain positive steering control after loss of engine or electrical power.  The system shall not exceed the power steering system manufacturer’s allowed fluid temperature operating in an ambient temperature of 120° F.
3.32    [bookmark: _Ref284194969][bookmark: _Toc310930615]Electrical System
A 24-volt electrical system shall be provided that conforms to FMCSR 393.29 and FMCSR 393.31 and shall be compatible with 24-volt tactical vehicle systems.  The electrical power source shall be located outside the crew cab.  Vehicles shall also be equipped with an MS 75021-1D receptacle mounted on the front and wired to operate the vehicle lights from a tow vehicle.  The MS 75021-1D and MS 75021-2D receptacles shall be wired, and such that it is compatible with other 24-volt electrical systems. The vehicle’s electrical system shall not be degraded when exposed to climatic elements, high pressure washing with fresh water, and fording salt or fresh water to a depth of 30 inches or 60 inches when equipped with a fording kit.  A readily accessible 12-volt power lead and ground, capable of carrying 15 amps shall be provided within the passenger side of the cab.  The leads shall be terminated with a standard connector and cover.
32. [bookmark: _Ref284194976][bookmark: _Toc284196928][bookmark: _Toc284402300][bookmark: _Toc284414166][bookmark: _Toc310930616]Alternator
A 24-volt electrical alternator shall be provided and meet requirements per NFPA 414. The alternator shall be capable of providing a minimum excess of 200 amps at low idle speed.
3.32.64    [bookmark: _Ref284194989][bookmark: _Toc284196929][bookmark: _Toc284402301][bookmark: _Toc284414167][bookmark: _Toc310930617]Wiring
Wiring and connectors shall meet requirements described in NFPA 414.
3.32.65    [bookmark: _Ref284194995][bookmark: _Toc284196930][bookmark: _Toc284402302][bookmark: _Toc284414168][bookmark: _Toc310930618]Lighting
Lighting shall meet requirements specified in NFPA 414, Section 4.24. MIL-STD-1179, FMVSS 108, FMCSR 393.9, FMCSR 393.11, FMCSR 393.17, FMCSR 393.19, FMCSR 393.20, FMCSR 393.22, FMCSR 393.23, FMCSR 393.24, FMCSR 393.25, and FMCSR 393.26 shall be used for all vehicle lighting, reflectors and associated equipment. In the event of conflict between MIL-STD-1179 and cited Federal Standards, MIL-STD-1179 shall take precedence. A license plate light per FMVSS 108 is not required. The use of Light Emitting Diode (LED) technology is encouraged and shall meet the lighting requirements specified herein.
3.32.66    [bookmark: _Ref284195004][bookmark: _Toc284196931][bookmark: _Toc284402303][bookmark: _Toc284414169][bookmark: _Toc310930619]Headlights
The vehicle shall be equipped with headlights that meet FMVSS 108 and maximize off-road terrain illumination. Two sets of lights may be provided to meet this requirement, and if so equipped, shall be wired and controlled in such a manner that enabling the headlights that meet FMVSS height requirements will temporarily disable the other set. 
3.32.67    [bookmark: _Ref284195013][bookmark: _Toc284196932][bookmark: _Toc284402304][bookmark: _Toc284414170][bookmark: _Toc310930620]Blackout Lighting
The vehicle shall be equipped with blackout lighting. A switch in easy reach of the operator shall control blackout lighting.  Blackout lighting shall prevent the inadvertent illumination of any non-blackout light source (e.g., headlamps, FMVSS lighting).  Operator instruments and controls shall be blackout lit and controlled from a separate switch with a minimum of OFF, LOW, and HIGH setting for the illumination intensity.  Active warning indicators shall illuminate in the blackout mode.  The blackout mode shall disable the horn and all audible backup alarms.  Blackout lights shall have spectral emission characteristics which prevent emitting more than 10% energy within the 700-1100 nanometer wavelength region (near infrared). The 10% energy of the 700-1100 nanometer wavelength region refers to peak energy.  The center of illumination, measured on the ground, of the blackout driving lamp shall be within the operators’ field of view.  The 5th percentile female through the 95th percentile male operator seated in the driver or passenger position shall be able to see the beam distribution.  The beam distribution on a level road at a point 100 feet from the vehicle blackout lighting shall be 30 feet wide.  Blackout lighting shall be compatible with the use of night vision goggles (NVGs).
3.32.68    [bookmark: _Toc310930621][bookmark: _Ref284195037][bookmark: _Toc284196933][bookmark: _Toc284402305][bookmark: _Toc284414171]NATO Slave Receptacle
A standard NATO slave receptacle per P/N 11674728-19207 shall be provided.  This receptacle shall be wired to supply at least 200 amps at 24-volt DC.
3.32.69    [bookmark: _Ref293989899][bookmark: _Ref306095246][bookmark: _Toc310930622]Auxiliary Power Units
The P-19A Replacement shall be equipped with a self-contained, skid mounted and portable Auxiliary Power Unit (APU) capable of providing 3.5 kW at 120-volt AC and capable of operating at full load for 5 hours without refueling.  The P-19A Replacement shall also be equipped with a fully integrated, on-board, non-removable APU capable of providing 10kW 120/240-volt AC 50 Hz and supply 12-volt DC auxiliary power.  The APUs shall be equipped with all controls, instruments and accessories necessary for operation and be capable of operating in the full environmental and climatic conditions.
3.33    [bookmark: _Ref284195054][bookmark: _Toc310930623]Starting System
The starting system shall be capable of starting the engine in all environmental and climatic operating temperatures as specified in accordance with Section 3.4.14    and experience no degradation when fording salt or fresh water and undergoing high pressure washing with fresh or salt water.  Additionally, it shall minimize the maintenance, hazardous waste costs, and storage requirements associated with conventional electrical power storage systems.
3.34    [bookmark: _Toc306039712][bookmark: _Toc306040085][bookmark: _Toc306094997][bookmark: _Toc306095528][bookmark: _Ref284195081][bookmark: _Ref287360840][bookmark: _Ref288734535][bookmark: _Toc310930624]Electronics Architecture (Electronic Controls, Diagnostics and Prognostics)
Electronic controls, communications, diagnostics, and prognostics shall conform to a single SAE J1939 interface (physical layer, software layer, and data link layer) and be accessible from a single port.  Exemptions will be addressed on a case-by-case basis.  Full J1939 and J1587 interfaces shall be provided to achieve electronic integration of the engine, transmission, ABS, traction control system, and driver panel display.   Unrestricted access to all electronically controlled subsystems data shall be provided through the data bus.  The Contractor shall integrate components, modules, subsystems, and complete functional systems from different suppliers into the complete vehicle system.  The Contractor shall manage the electronics architecture so that the ensuing system is understandable, maintainable, extensible, scalable, and affordable.  Architecture must encompass all applicable issues for the communication of independently developed subsystems, up to the definition of data semantics.
a)  The physical layer for J1939 communications shall be J1939-13 (CONAG). 
b)  A modular, upgradeable J1939 communications design shall be used which allows Computer Processing Unit (CPU) and logical control unit replacement and upgrade without degrading vehicle performance.  The design shall allow the replacement of logical control units with additional capability without specifically changing or reprogramming native control units.
c)  Multiplexed vehicle operator controls shall be used to minimize wiring in the cab area.  Multiplexing shall be accomplished in two ways:
1)  Logical control units shall be interfaced via J1939.
2)  All controls shall be keyboard matrix type to allow fewer wires for interface.
3.35    [bookmark: _Ref284195107][bookmark: _Toc310930625]Windshield Wipers and Washers
The windshield wiper system shall be an electric design that meets the requirements specified in SAE J198, FMCSR 393.78, and FMVSS 104.  The windshield wiper system shall be waterproof as specified by SAE J1455.  Windshield washer controls shall be provided within easy access of the driver.
3.36    [bookmark: _Ref284195114][bookmark: _Toc310930626]Power Train
The engine, transmission, and braking systems shall be electronically integrated to maximize the functionality of all systems through the smooth application of power and retarding forces at GVWR.  (Smooth application is defined as the elimination of traction hop on hard surfaces and sand grades).  No manual shift shall be required.  Components shall be selected, matched, and integrated to meet the full range of the vehicle performance requirements.  Alternative power train systems, e.g., hybrid electric, are acceptable provided that they meet all of the performance requirements in this specification along with any additional safety, functional, or technical requirements unique to that power train system.
36. [bookmark: _Ref284195129][bookmark: _Toc284196943][bookmark: _Toc284402315][bookmark: _Toc284414181][bookmark: _Toc310930627]Automatic Transmission
The P-19A Replacement shall be equipped with an automatic, electronically controlled transmission that meets all applicable Federal safety standards at the time of vehicle manufacture.  The transmission shall shift automatically in all forward ranges, provide smooth, continuous, uninterrupted power transfer, and require no operator action.  If there is no transfer assembly, the transmission shall be capable of proportioning or biasing output.  The ratio of biasing shall be relative to the axle loads of the vehicle at GVWR.  
3.36.71    [bookmark: _Ref284195141][bookmark: _Toc284196944][bookmark: _Toc284402316][bookmark: _Toc284414182][bookmark: _Toc310930628]Inhibitor System
An inhibitor system shall be provided which prevents driver shift control action from over speeding or damaging engine, transmission, or drive train components.
3.36.72    [bookmark: _Ref284195157][bookmark: _Toc284196945][bookmark: _Toc284402317][bookmark: _Toc284414183][bookmark: _Toc310930629]Transmission Control System
An electronic transmission control system shall be provided. The gear selector shall meet FMVSS 102.  The shift indicator shall be easily visible and illuminated to clearly display the gear range selected.  The vehicle dash light dimmer switch shall control the shift indicator illumination level.  In the event of an electronic control system failure the transmission essential operational functions shall be operable within a maximum of 15 minutes to provide for a "Fail Forward" capability. The “Fail Forward" capability shall be activated automatically without action by the crew, fail (default) in a mid-range gear, and provide a speed of at least 15 mph over the mission profile.  An in-cab display shall notify the driver of the “Fail Forward” status.
3.36.73    [bookmark: _Ref284195162][bookmark: _Toc284196946][bookmark: _Toc284402318][bookmark: _Toc284414184][bookmark: _Toc310930630]Transmission Filter
A readily accessible transmission filter(s) recommended by the transmission manufacturer shall be provided.
3.36.74    [bookmark: _Ref284195182][bookmark: _Toc284196948][bookmark: _Toc284402320][bookmark: _Toc284414186][bookmark: _Toc310930631]Transfer Assembly
If used, the transfer assembly shall be capable of proportioning or biasing output.  If a multiple gear ratio transfer case is provided, it shall be controlled electronically and include a shift on the fly capability with no separate operator control.  Front to rear lockup is acceptable in the lower gear range.
3.37    [bookmark: _Ref284195773][bookmark: _Toc310930632]Cab Components, Hood, and Fenders
The cab shall be constructed from materials of adequate strength to ensure a high degree of safety for the crew under all operating conditions, including excess heat exposure and vehicle rollover accidents. The P-19A Replacement fully loaded and equipped must incorporate an audible and visual G-force Roll over indicator in accordance with NFPA 414, Section 4.11.4.4.  The cab shall be protected and sealed from blowing dust, rain, and sand intrusion.  Hood latches shall conform to FMVSS 113. Doors shall conform to FMVSS 206, except the lock requirement from Sections 4.1.3. The doors shall not have keyed locks.  Floors shall conform to FMCSR 393.84.
3.38    [bookmark: _Ref284593339][bookmark: _Toc310930633]Wheels and Tires
The P-19A Replacement must incorporate non-directional radial tires with sufficient temperature and wear ratings to support vehicle operations at highway speeds, and have a minimum service life of 10,000 miles.
3.39    [bookmark: _Ref306047570][bookmark: _Toc283640516][bookmark: _Ref287007806][bookmark: _Ref287360991][bookmark: _Ref288469536][bookmark: _Toc310930634]Central Tire Inflation System
A CTIS shall be provided which will allow the driver, from a single control, to adjust all vehicle tires to, at a minimum, any one of four preset tire pressures corresponding to emergency, mud, snow, sand, cross-country, and highway operation.  System control shall be integrated with other systems to optimize mobility for terrain and environmental conditions and shall be mounted in the cab so that a full range of drivers may activate the system while continuing to operate the vehicle.  The CTIS selector shall have illumination making it visible to the operator in darkness.  The system shall provide for isolation of any or all tires from the CTIS in the event of failure of the CTIS for any reason.  Valves for manual inflation shall be readily accessible. In addition, a means of manually inflating tires with on board equipment shall also be provided. The CTIS shall have a separate "run flat" mode setting such that, in the event of a tire puncture, the system shall attempt to maintain tire pressure to the limit of its ability.   All wheels shall have protection for the CTIS components.  The CTIS shall be capable of adjusting the tire pressure by wheel end.  The CTIS shall be capable of adjusting the tire pressure for payload.  The CTIS shall incorporate an additional control with a minimum of three settings for the full range of payload conditions capable of communicating with the engine and other vehicle components as necessary about the loaded condition of the vehicle.  Setting the CTIS controller to the level corresponding to the appropriate operating condition (i.e., highway, cross-country, mud/snow/sand, emergency along with the vehicle load setting) shall adjust tire pressure.  If required for cold weather operation, the CTIS shall have the capability to be disabled by the operator.
39. [bookmark: _Toc283640517][bookmark: _Ref287007847][bookmark: _Ref287361100][bookmark: _Ref288469558][bookmark: _Ref306047628][bookmark: _Toc310930635]CTIS Speeds
The cross-country tire pressure shall allow the P-19A Replacement to maintain speeds of at least 20 mph for continuous operation on secondary roads and trails.  The mud/snow/sand tire pressure shall allow the vehicle to achieve speeds of at least 10 mph and the emergency tire pressure shall allow speeds of at least 5 mph.
3.39.76    [bookmark: _Toc283640518][bookmark: _Ref287007863][bookmark: _Ref287361106][bookmark: _Ref306047648][bookmark: _Toc310930636]Overspeed Protection and Warning The lubrication
The CTIS shall sense the vehicle speed and compare indicated speed to maximum allowable speed for each terrain setting.  The system will warn the driver, with a flashing light, in the event that the vehicle speed exceeds the maximum allowable, under the existing setting.  The system will begin to automatically adjust tire pressure of each individual tire if an overspeed condition exists for more than a time specified by the tire manufacturer.
3.39.77    [bookmark: _Toc283640519][bookmark: _Ref287007876][bookmark: _Ref287361110][bookmark: _Ref306047662][bookmark: _Toc310930637]Tire Pressure
With the CTIS in operation, tire pressure shall be automatically checked and adjusted at intervals of not more than 15 minutes.  No more than a 3 psi variation shall exist between selected pressure and actual pressure, except during the inflation or deflation operation caused by the selection of a new tire pressure.  When the vehicle is not in operation for 24 hours, the tire pressure shall not drop below 97% of the pressure that existed before the vehicle engine was stopped.  When shut down at highway pressure for a period of two weeks, the tire pressure shall not drop below 90% of the highway pressure.  No maintenance action shall be required of crew personnel to meet these requirements.
3.39.78    [bookmark: _Toc283640520][bookmark: _Ref287007896][bookmark: _Ref287361114][bookmark: _Ref288469600][bookmark: _Ref306047675][bookmark: _Toc310930638]Inflation and Deflation Time
The CTIS shall be capable of deflating tire pressure from the hard surface pressure to sand pressure in 5 min.  The CTIS shall inflate from one tire pressure to any higher selected level at a rate so as not to cause tire damage or excessive heat build-up or wear as defined by the tire manufacturer when the vehicle is operating at a speed defined by the tire manufacturer consistent with the selected tire pressure.
3.40    [bookmark: _Ref284195777][bookmark: _Toc310930639]Four Person Crew (KPP)
The P-19A Replacement vehicle cab must provide seating for a crew of four personnel and provide storage for all required protective clothing and equipment (KPP).
3.41    [bookmark: _Ref284195783][bookmark: _Toc310930640]Crew Compartment Environment (KPP)
The vehicle crew compartment must be fully enclosed, thermally insulated with a climate control system for operation in both summer and winter climates. The crew compartment must be acoustically sound proofed to maximum decibels of 85dBA.  The crew compartment shall include non-reflective surfaces to minimize glare.
3.42    [bookmark: _Ref284195825][bookmark: _Toc310930641]Glass
All glass shall meet FMVSS 205 and FMCSR 393.60, FMCSR 393.61 and FMCSR 393.62.  
3.43    [bookmark: _Ref284195844][bookmark: _Toc284196966][bookmark: _Toc310930642]Seat Belts
Five-point seat belt assemblies conforming to FMVSS 207, 208, 209, 210, and FMCSR 393.93 shall be provided for each seating position in the vehicle cab.  Seat belts shall be accessible to the operator and passengers at all times while seated.  Seat belts shall allow 5th percentile female through 95th percentile male operators while wearing Kevlar upper body armor and Kevlar helmet, full protective or firefighting gear unencumbered access to cab controls and displays.
3.44    [bookmark: _Ref284195853][bookmark: _Toc310930643]Cab Equipment
An integral steering column lock (no chains or wire rope) shall be provided utilizing a common padlock per A-A-59486, Dash Number 1 that inhibits operation of the vehicle.  The steering lock system shall have at a minimum the same tensile strength as the padlock.  One rifle bracket per cab occupant position capable of stowing the M16A2 rifle and the M4 carbine shall be provided.  Bracket location with weapons installed to include magazines shall not interfere with vehicle operation or crew.  Weapons shall be within easy access at all times.  The cab shall be equipped with appropriately sized sun visors.  If required to drain the cab after fording operations, drainage holes plugs shall be provided.
3.45    [bookmark: _Ref284195861][bookmark: _Toc310930644]In-Cab Storage
Where tools, equipment, or Self Contained Breathing Apparatus (SCBA) are carried within enclosed seating areas of fire department vehicles, such items shall be secured by either a positive mechanical means of holding the item in its stored position or in a compartment with a positive latching door. The means for holding the item in place or in the compartment shall be designed to minimize injury to persons in the enclosed area of the vehicle caused by loose equipment during travel and, in the event of an accident, a rapid deceleration or a rapid acceleration.
3.46    [bookmark: _Ref284195890][bookmark: _Toc310930645]Heater, Defroster, A/C and Ventilation
All vehicles shall come equipped with an air heater, blower, and defroster per FMCSR 393.77, FMCSR 393.79, and FMVSS 103.  The heater shall be capable of raising the cab temperature from -26° F to 41° F within 45 minutes after the truck has been started.  Windshield defrosting and defogging system shall conform to SAE J381, except that the ambient temperature shall be at -26° F. Blower shall be operable and controllable from within the cab and independent of the heater meeting MIL-STD-1472 cab ventilation requirements.  The vehicle shall incorporate a climate control system in the cab that maintains an interior cab temperature between 50° F and 100° F in all operating environments. The air conditioning system shall be capable of lowering the cab interior to 100° F within 60 minutes after the air conditioner has been activated.
3.47    [bookmark: _Ref284195898][bookmark: _Toc310930646]Controls, Displays, and Control Cables
The cab interior shall be ergonomically designed such that controls are readily accessible by the operator and can be located, accessed, or activated without any undue effort while seat belted.  Controls and displays shall meet the requirements of FMVSS 101, FMVSS 124, MIL STD 1472, and NFPA 414.  Exception from MIL-STD-1472 is allowed for components that meet SAE standards, and for transmission and video display terminal controls.  Control location and operation shall be as recommended by SAE J680 or SAE J209.  Controls shall be marked per SAE J2402 or SAE J1362.  In the event of conflict between the two SAE standards, SAE J2402 shall be followed.  All control cables shall be lubricated for the life of the vehicle.  All control cables going outside of the cab shall be of low friction type, protected at both ends with adequate seals to prevent entry of moisture and contamination into the support tube, and to provide a bearing surface for smooth motion.  Also, the following requirements shall be provided:
a)  Standard commercial engine shutdown capability and ignition switch with "Off," "On," and "Start" positions manually operated without a key.
[bookmark: _Ref284195904]b)  Heavy-duty light switch.  Light switch shall control service lights, blackout lights, and instrument panel lights.  Controls, displays, and control cables shall be in accordance with NFPA 414, Section 4.11.4.
3.48    [bookmark: _Toc301348875][bookmark: _Toc301356327][bookmark: _Toc301348876][bookmark: _Toc301356328][bookmark: _Ref303076326][bookmark: _Toc310930647][bookmark: _Ref284195910]Low-Visibility System
A low-visibility enhanced vision system as described in NFPA 414, Section 4.11.4.8, shall be installed in the vehicle.
3.49    [bookmark: _Ref303076342][bookmark: _Toc310930648]Horn 
A horn shall be provided per SAE J377 and FMCSR 393.81.  External mounting of the horn shall not be allowed.  The horn shall be mounted so that water and debris does not collect in the device.  The horn shall not be operable when the vehicle is placed in blackout mode.
3.50    [bookmark: _Ref284195915][bookmark: _Ref284196014][bookmark: _Toc310930649]Gauges and Indicators
Gauges shall be located so they can easily be found and read with minimum head and eye movement.  Gauges shall be accurate within +/- 7%.  Gauges and indicator location and operation shall be as recommended by SAE J680, SAE J209 and FMCSR 393.82.  The gauge cluster shall include 1) through 17) as a (Threshold).

1. Voltmeter
2.  Fuel gauge (one per tank).  The fuel indicating system shall be accurate within +/- 8% of fuel tank volume at all levels
3. Engine oil pressure gauge with warning light
4. Coolant temperature with warning light and buzzer
5. Low coolant level warning light and buzzer
6. Low oil indicator
7. Speedometer that displays both kph and mph
8. Odometer and tripmeter (included in speedometer)
9. Tachometer
10. Engine hour meter
11. Primary and secondary air pressure gauge with low-pressure buzzer distinct from coolant temperature warning buzzer
12. Transmission temperature warning device as recommended by the transmission manufacturer
13. Drive train lock indicator
14. Turn signal lights and emergency flashers
15. ABS failure indicator for both the vehicle and any trailers
16. Engine over speed indicator (unless the engine automatically prevents an overspeed condition from occurring)
17. Automatic Traction Control (ATC) failure indicator

Gauges and indicators shall be in accordance with NFPA 414, Section 4.11.4 and Section 4.11.5.
3.51    [bookmark: _Ref285629191][bookmark: _Toc310930650]Wheel Splash and Stone Throw Protection
The rear of all vehicles shall be equipped with quick-change, anti-sail, flexible mud flaps installed per best commercial practice.  Quick-change shall be defined as changeable by the operator using only the tools found in the Basic Issue Items (BII).  The mud flap design shall allow the vehicle to back up in water and mud without tearing or damaging the mud flaps.  Stowing mud flaps in a half-length position during such operations is permissible.  Mud flap installations shall conform to the provisions of SAE J682.  During fording operations, the provisions of SAE J682 are not applicable.
3.52    [bookmark: _Ref284196024][bookmark: _Toc310930651]Viewing Port
The operator shall be provided with the ability to view terrain from inside the cab as the vehicle tops a 60% longitudinal slope.  
3.53    [bookmark: _Ref284196029][bookmark: _Toc310930652]Drain Plugs
All lube oil and hydraulic system drain plugs, except plugs used in wheel hubs, shall be magnetic and readily accessible to maintenance personnel.
3.54    [bookmark: _Toc286921199][bookmark: _Toc310930653][bookmark: _Ref284196046]Basic Issue Items 
Each vehicle shall be equipped with all BII necessary to perform all firefighting operations and OC level PMCS tasks.  BII shall be determined by the Contractor to meet all requirements.
3.55    [bookmark: _Ref284196053][bookmark: _Toc310930654]Storage
On-board, unhindered storage shall be provided for all BII such that BII is readily accessible without activation or movement of ancillary systems.  All storage shall be designed to prohibit damage from road terrain shock and vibration to all contents and to the storage device itself.  Storage shall be accessible from the ground to the maximum extent possible.  Any enclosed compartments shall be rainproof, equipped with drain holes, and have a latching device lockable with a standard padlock per CID A-A-59486, Dash Number 1.  BII subject to damage from water that would make it inoperable shall be stored above the fording line to avoid requiring waterproofing any storage compartments.  All vehicles shall provide on board storage for the four-person crew’s Modular Lightweight Load Carrying Equipment (MOLLE) packs.
3.56    [bookmark: _Toc286921203][bookmark: _Toc286921204][bookmark: _Ref284196075][bookmark: _Toc310930655]Radio Networks
The P-19A Replacement shall provide the space, weight, power, cooling and signal to support a PRC-117G, VRC 114 VAA and Blue Force Tracker or like systems.  A separate protected 12-volt DC, 15 A power and ground shall be supplied for powering the communication and navigation equipment.  This power and ground shall be easily accessed near the intended mounting location of the equipment.  It must be possible to integrate future upgrades.  The vehicle must communicate and transfer data through an organic electronic vehicle asset tracking system compatible with current Marine Corps Control, Communication, Computers, and Information (C4I) systems and comply with the Joint Tactical Radio System Operational Requirements Document (ORD) and DOD Joint Technical Architecture, Information Dissemination Management, Global Requirements Documents.
3.57    [bookmark: _Ref284196098][bookmark: _Toc310930656]Intercom
The P-19A Replacement must be fielded with an intercom system which will allow all crew members communicate over the noise of the vehicle.  This intercom system must also allow for communications external to the vehicle platform utilizing organic communications equipment.
3.58    [bookmark: _Ref284196110][bookmark: _Toc284414224][bookmark: _Toc310930657]Electromagnetic Environmental Effects
The P-19A Replacement shall be compliant with DoD regulations for Electromagnetic Environmental Effects (E3) requirements. The P-19A Replacement shall not have a communications frequency and shall have no effect on surrounding communication systems.  Emissions from other systems shall not affect the ability of the P-19A Replacement to perform its mission.
[bookmark: _Toc301348889][bookmark: _Toc301356341][bookmark: _Toc301348890][bookmark: _Toc301356342][bookmark: _Toc301182781][bookmark: _Toc301183171][bookmark: _Toc301183561][bookmark: _Toc301183951][bookmark: _Toc301185505][bookmark: _Toc301348891][bookmark: _Toc301356343][bookmark: _Toc301182782][bookmark: _Toc301183172][bookmark: _Toc301183562][bookmark: _Toc301183952][bookmark: _Toc301185506][bookmark: _Toc301348892][bookmark: _Toc301356344][bookmark: _Toc299962015][bookmark: _Toc301182783][bookmark: _Toc301183173][bookmark: _Toc301183563][bookmark: _Toc301183953][bookmark: _Toc301185507][bookmark: _Toc301348893][bookmark: _Toc301356345][bookmark: _Toc299962016][bookmark: _Toc301182784][bookmark: _Toc301183174][bookmark: _Toc301183564][bookmark: _Toc301183954][bookmark: _Toc301185508][bookmark: _Toc301348894][bookmark: _Toc301356346]The P-19A Replacement shall be compliant with existing DoD requirements from MIL-STD-464 (platform level) and MIL-STD-461 (box and subsystem level) for all electromagnetic disciplines, including electromagnetic compatibility with itself and other systems in the operating environment.   All vehicles and associated interface shall conform to the performance requirements for CE102, CS101, CS114, RE102, and RS103 of MIL-STD-461 for the ground-based installation. Warning buzzers, horns, and electronic modules used exclusively for maintenance are exempt from this requirement.
4.0  [bookmark: _Toc310930658]QUALITY ASSURANCE PROVISIONS
[bookmark: _Toc280347551][bookmark: _Toc280777969][bookmark: _Toc281830948][bookmark: _Toc281838770]The following paragraphs define the quality assurance provisions requirements.
4.1    [bookmark: _Toc310930659]Responsibility For Inspection
The contractor is responsible for the performance of all inspection requirements.  The contractor may use his own or any other facilities acceptable to the Government and suitable for the performance of the inspection specified in Section 4 herein.  The Government reserves the right to perform or witness any or all of the inspections.  
1. [bookmark: _Toc284196996][bookmark: _Toc284402368][bookmark: _Toc284414234][bookmark: _Toc310930660]Responsibility for Compliance
The Contractor shall provide and maintain an effective inspection and quality system for the      P-19A Replacement program vehicles. The Contractor shall not be restricted to the inspection station or to the method of inspection listed, provided that equivalent control is provided which is acceptable to the Government. The absence of any inspection requirements in the Performance Specification shall not relieve the Contractor of the responsibility of assuring that all products or supplies submitted to the Government for acceptance comply with all requirements of this contract.  
4.1.1    [bookmark: _Toc284196997][bookmark: _Toc284402369][bookmark: _Toc284414235][bookmark: _Toc310930661]Government Verification
All quality assurance operations performed by the Contractor shall be subject to Government verification at unscheduled intervals.  Deviation from the prescribed or agreed upon procedures or instances of poor practices that might have adverse effect on product shall immediately be called to the attention of the Contractor.  Verifications shall consist of: 
a)   Surveillance of the operation to determine that practices, methods, and procedures of the Contractor’s written quality assurance system plan are being properly applied.
b)   Inspection to measure the quality of the product offered to the Government for acceptance.
4.1.2    [bookmark: _Toc284196998][bookmark: _Toc284402370][bookmark: _Toc284414236][bookmark: _Toc310930662]Manufacturer’s Technical Data Inspection
The Contractor, when requested, shall make available to the Government, at the time of any Government inspection, legible design or manufacturing drawings and specifications.  Such drawings and specifications shall be annotated to reflect the latest revision incorporated.  Upon completion of inspection(s) by the Government, all drawings and specifications shall be returned to the Contractor.  The Government reserves the authority to inspect end items or any parts components during all manufacturing processes and reject such material that does not conform to either Government or Contractor drawings of specifications.  All deficiencies detected during any Contractor or Government inspection (end item or in process) shall be corrected by the Contractor.  During any Government inspection, the Contractor shall provide inspection assistance upon request. 
4.1.3    [bookmark: _Toc284196999][bookmark: _Toc284402371][bookmark: _Toc284414237][bookmark: _Toc310930663]Inspection Equipment
The Contractor is responsible for the provision and maintenance of all inspection equipment necessary to assure that supplies and services conform to contract requirements.  If no other calibration specification or requirements is identified in this contract, then the inspection equipment shall be calibrated in accordance with the suggested Contractor’s guidelines traceable back to National Institute of Science and Technology (NIST) standards.
4.1.4    [bookmark: _Toc284197000][bookmark: _Toc284402372][bookmark: _Toc284414238][bookmark: _Toc310930664]Test Facilities
The Contractor is responsible for providing test facilities and courses, at or near the place of manufacture, for assuring the requirements are met.
4.1.5    [bookmark: _Toc284197001][bookmark: _Toc284402373][bookmark: _Toc284414239][bookmark: _Toc310930665]Certification
Where certification is required to verify material or component conformance to contract requirements, the Contractor shall furnish such certification along with applicable substantiating analytical data, documented test results, and performance data.  The certifications shall be made available for Government review during Prototype Verification Inspection (PVI) and First Production Vehicle Inspection (FPVI).  Copies of the certifications shall be provided to the Government upon request.  Certifications shall include all documentation, examinations and test results where applicable.  Certification of compliance to specific contract and or specification requirements shall be a statement signed by the Contractor’s Program Manager, to the effect that the Contractor has complied.
4.1.5.1   [bookmark: _Toc284197002][bookmark: _Toc284402374][bookmark: _Toc284414240][bookmark: _Toc310930666]Unacceptable Certifications
If any certification is unacceptable to the Government, the Contractor shall conduct additional examinations tests or provide additional documentation as required to verify certification at no increase in contract price.  The Government may conduct tests to verify certifications.
4.1.5.2   [bookmark: _Toc284197003][bookmark: _Toc284402375][bookmark: _Toc284414241][bookmark: _Toc310930667]Process Certification
When a process certification is required, it shall include a written description of the process and all associated work instructions.
4.1.5.3   [bookmark: _Toc284197004][bookmark: _Toc284402376][bookmark: _Toc284414242][bookmark: _Toc310930668]Material Certification
When a material certification is required, it shall include a copy of the material analysis.  If the material is purchased from a subcontractor, a copy of the purchase order is also required.
4.1.5.4   [bookmark: _Toc284197005][bookmark: _Toc284402377][bookmark: _Toc284414243][bookmark: _Toc310930669]Test Certification
When a test certification is required, it shall include the following information as substantiation:
0. Drawing number (if applicable).
a)   Specification title, number and edition.
b)   Grade or type for which the product was tested.
c)   Number of specimens tested.
d)   Requirements and actual results obtained.
e)   Purchase orders for subcontracted products.
4.1.6    [bookmark: _Toc284197006][bookmark: _Toc284402378][bookmark: _Toc284414244][bookmark: _Toc310930670]Qualified Products
In the event that a particular specification referenced in this document has a Qualified Product List (QPL), the Contractor shall utilize items only from vendors specified in the applicable QPL.  The Contractor shall make available to the Government, documentation of each item acquisition from such QPL. The document shall include the QPL date and identification of the supplier, purchase order, and quantity. In the event that procurement of product from a QPL is not possible or products are not available, substitute products shall be identified and subject to approval of use by the Government.
4.1.7    [bookmark: _Toc284197007][bookmark: _Toc284402379][bookmark: _Toc284414245][bookmark: _Toc310930671]Break-In or Run-In
All vehicles and components shall have the minimum required break-in or run-in performed by the Contractor prior to offering such vehicles for Government acceptance.  All components or parts incorporated into the final end items shall have the Contractor’s recommended break-in run-in requirements prior to offering the final end item for Government acceptance. The Contractor, when requested, shall make available to the Government at the time of any Government inspection, documentation delineating the Contractor’s recommended break-in run-in for component parts or final end item. For production vehicles only, a procedure for brake burnishing shall be developed by the Contractor and shall be provided as part of the Final Inspection Record (FIR).  The vehicles provided by the Contractor for Government acceptance shall be in a “Test Ready” condition with the exception of the brake burnishing required for the Highway Mountain Brake Test (SAE J1247).
4.1.8    [bookmark: _Toc310930672]Classification of Inspections and Tests
The verification, inspection and test requirements specified in Table 4–1 are classified as Prototype Verification Inspection, Pre-Production Qualification Test, First Production Vehicle Inspection, Production Verification Test, Quality Conformance Inspection and Control Test.  The inspections and tests referenced in this specification may be modified at the discretion of the Government by the deletion or addition of inspections to assure adherence to specifications and contractual requirements.  Testing shall be conducted as listed:

[bookmark: _Toc309393906][bookmark: Table_4_1]Table 4-1 Test Locations
	Inspection or Test
	Location

	PROTOTYPE VERIFICATION INSPECTION (PVI)
	Place of Manufacture

	FIRST PRODUCTION VEHICLE INSPECTION (FPVI)
	Place of Manufacture

	PRE-PRODUCTION QUALIFICATION TEST (PPQT)
	Government Designated Test Site

	PRODUCTION VERIFICATION TEST (PVT)
	Government Designated Test Site

	QUALITY CONFORMANCE INSPECTION (QCI)
	Place of Manufacture

	CONTROL TEST (CT)
	Place of Manufacture



4. [bookmark: _Toc207427095][bookmark: _Toc234225402][bookmark: _Toc310930673][bookmark: _Toc284197009][bookmark: _Toc284402381][bookmark: _Toc284414247][bookmark: _Toc285620288]Inspections and Government Testing
The Government will conduct or require the inspections and testing detailed in the following paragraphs.
2. [bookmark: _Toc284197010][bookmark: _Toc284402382][bookmark: _Toc284414248][bookmark: _Toc285620289][bookmark: _Toc310930674]In-Process Inspection
During fabrication of the P-19A Replacement, in-process inspections may be conducted by Government representatives to evaluate conformance of product, materials and workmanship to requirements of specified documents.  The vehicles and components, when requested, shall be made available for inspection.  These inspections will be made at the Contractor or subcontractor’s facilities prior to application of primer and paint.  Processing and welding procedures, quality system, inspection records, calibration procedures, non-destructive test procedures and welder qualifications or certifications will be reviewed and evaluated during the in-process inspections.
4.2.10    [bookmark: _Toc284197012][bookmark: _Toc284402384][bookmark: _Toc284414250][bookmark: _Toc285620291][bookmark: _Toc289263329][bookmark: _Toc310930675]Contractor Inspection
[bookmark: _Toc284197013][bookmark: _Toc284402385][bookmark: _Toc284414251][bookmark: _Toc285620292]Each P-19A Replacement shall be inspected and tested by the Contractor at or near the place of manufacture.  Inspections shall include, as a minimum, the inspections and tests referenced in Table 4-2 for PVI and for FPVI.  Upon completion of testing and the correction of all deficiencies identified, the Contractor shall submit the first production unit and make available all inspection records and certifications to the area Defense Contracts Management Activity (DCMA) for provisional inspection.  The Government, at its option, may elect to witness and participate in the Contractor inspections and road tests.
4.2.11    [bookmark: _Toc310930676]Provisional Inspection
Representatives of the Government shall subject each first production vehicle to an inspection at the Contractor’s facilities to include verification of any changes.  The inspection shall be conducted to determine conformance to contractual requirements.  The Contractor shall provide any inspection assistance as may be required.  During this inspection, the Contractor shall make available inspection records and certifications pertinent to the vehicle and components.  This inspection shall include a road test of 25 miles with payload and towed load as applicable.  No configuration changes shall be implemented on the test vehicles after inspection without written authorization from the procuring activity.
4.2.12    [bookmark: _Toc207427099][bookmark: _Toc234225406][bookmark: _Toc310930677]Prototype Verification Inspection
The Government will conduct Prototype Verification Testing (PVI) on the prototype units to determine conformance to Section 3 (inclusive) as contained in Table 4-2.
4.2.13    [bookmark: _Toc310930678][bookmark: _Toc284197015][bookmark: _Toc284402387][bookmark: _Toc284414253][bookmark: _Toc285620294]Prototype Delivery and Approval
After all the PVI deficiencies have been corrected, prototype vehicles shall be shipped to the Government approved test site(s).  Final approval of the prototype vehicles by the Government will be withheld until the Pre-Production Qualification Testing (PPQT) specified in Section 4.2.6   has been completed and a final determination has been made regarding conformity of the vehicle to contractual requirements including, but not limited to, workmanship and materials.
4.2.14    [bookmark: _Ref309302966][bookmark: _Toc310930679]Pre-Production Qualification Testing
After completion of PVI, to determine conformance with Section 3 (inclusive) the P-19A Replacement prototype units shall be subjected to endurance and performance testing as contained in Tables 4-2 and 4-3 at a minimum.
4.2.15    [bookmark: _Toc310930680]First Production Verification Inspection
The Government will select one production P-19A Replacement for First Production Verification Inspection (FPVI) to determine conformance to Section 3 (inclusive) as contained in Table 4-2.
4.2.16    [bookmark: _Toc310930681]Certification
Where certification is required to verify material or component conformance to contract requirements, the Contractor shall furnish such certification along with applicable substantiating analytical data, documented test results, and performance data.  The certifications shall be made available for Government review during PVI and FPVI and copies of the certifications shall be provided to the Government upon request.
4.2.17    [bookmark: _Toc284197014][bookmark: _Toc284402386][bookmark: _Toc284414252][bookmark: _Toc285620293][bookmark: _Toc310930682]Repair of Defects
Defects found during the above identified inspections shall be corrected by the Contractor on all vehicles.  The Government has the right to immediately stop acceptance of any vehicle until satisfactory corrective action has taken place to repair deficiencies and preclude recurrence.
4.2.18    [bookmark: _Toc284197018][bookmark: _Toc284402390][bookmark: _Toc284414256][bookmark: _Toc285620297][bookmark: _Toc310930683]Production Verification Test
After completion of FPVI, to determine conformance with Section 3 (inclusive), the P-19A Replacement production units shall be subjected to Production Verification Testing (PVT) as contained in Tables 4-2 and 4-3 at a minimum.
4.2.19    [bookmark: _Toc310930684]Quality Conformance Inspection
Each production vehicle shall be subjected to a final Quality Conformance Inspection (QCI) delineated in Table 4-2 at a minimum.
4.2.19.1   [bookmark: _Toc122402477][bookmark: _Toc207427108][bookmark: _Toc234225415][bookmark: _Toc310930685]Contractor Operational Tests
The contractor shall cycle all ancillary equipment and verify the proper operation of the P-19A Replacement per the Final Inspection Record (FIR).  After completion of the operational test, the vehicle shall be visually inspected for any deficiencies.
4.2.19.2   [bookmark: _Toc122402478][bookmark: _Toc207427109][bookmark: _Toc234225416][bookmark: _Toc310930686]Examination or Test Failure
If any unit fails to pass any examination or test specified herein, the Government shall withhold acceptance until the Contractor has provided evidence that corrective action has been taken.
4.2.20    [bookmark: _Toc284197024][bookmark: _Toc284402396][bookmark: _Toc284414262][bookmark: _Toc285620303][bookmark: _Toc310930687]Control Test
The Contractor shall conduct control tests (CT) for monitoring manufacturing operations to include as a minimum the inspections and tests delineated in Table 4-2.
20. [bookmark: _Toc284197025][bookmark: _Toc284402397][bookmark: _Toc284414263][bookmark: _Toc285620304][bookmark: _Toc310930688]Frequency of Control Tests
The Government may select, at random, one vehicle out of each 25 produced for a CT.  However, the frequency will not be more than three vehicles per month.  CTs shall be conducted at the Contractor’s facility.  The Government will witness and participate.
4.2.20.1   [bookmark: _Toc122402482][bookmark: _Toc207427112][bookmark: _Toc234225419][bookmark: _Toc310930689]Control Test Deficiency
All deficiencies discovered by the Contractor or the Government shall be presumed to be present on all units produced since the last acceptable CT and vehicles produced subsequent to the current CT.  The Government reserves the right to immediately stop acceptance of vehicles until the Contractor has taken satisfactory corrective action to repair deficiencies and has introduced processes to preclude recurrence.
4.2.21    [bookmark: _Toc302421005][bookmark: _Toc284197020][bookmark: _Toc284402392][bookmark: _Toc284414258][bookmark: _Toc285620298][bookmark: _Toc310930690]Test Deficiencies
Corrective actions shall be demonstrated during PPQT and PVT or retested if deemed necessary by the Procuring Contracting Officer (PCO).  Any corrective action or retest is the responsibility of the Contractor and shall be performed at no expense to the Government.

[bookmark: _Toc280347566][bookmark: _Toc280766849][bookmark: _Toc309393907][bookmark: Table_4_2][bookmark: _Toc525986648][bookmark: _Ref2998192][bookmark: _Ref7947214][bookmark: _Ref28072565][bookmark: _Ref104173438][bookmark: _Ref104173860][bookmark: _Ref104174160][bookmark: _Ref104174210][bookmark: _Ref104174316][bookmark: _Ref104174534][bookmark: _Toc122402731]Table 4-2 Classification of P-19A Replacement Test or Inspection 
(C = Certification Acceptable    X = Test or Inspection    - = No Test Required)

	Section Title
	Requirement
	Method
	PVI
	PPQT
	FPVI
	PVT
	QCI
	CT

	Force Protection (KPP)
	3.1   
	4.3   
	C
	X
	C
	X
	-
	-

	Key Firefighting Capabilities (KPP)
	3.2   
	4.4   
	C
	C
	C
	X
	-
	-

	Firefighting Systems
	3.3   
	4.5   
	-
	-
	-
	-
	-
	-

	Water Tank Delivery Capability
	3.3.1   
	4.5.1   
	C
	C
	C
	C
	-
	X

	Foam – Liquid Concentrate Tank (KPP)
	3.3.2   
	4.5.2   
	C
	C
	C
	C
	-
	-

	Foam – Liquid Concentrate Piping
	3.3.3   
	4.5.3   
	C
	C
	C
	C
	-
	-

	Foam Proportioning System
	3.3.4   
	4.5.4   
	C
	C
	C
	C
	-
	-

	Turret Nozzle Delivery Capability and Extendable Turret (KPP)
	3.3.5   
	4.5.5   
	X
	X
	X
	X
	-
	-

	Halogenated Agent Auxiliary System
	3.3.6   
	4.5.6   
	C
	C
	C
	C
	-
	-

	Handlines
	3.3.7   
	4.5.7   
	C
	C
	C
	C
	X
	X

	Structure Panel
	3.3.8   
	4.5.8   
	X
	X
	X
	X
	X
	X

	Firefighting Systems Engagement Capability
	3.3.9   
	4.5.9   
	C
	X
	C
	X
	-
	-

	External Water Source
	3.3.10   
	4.5.10   
	X
	X
	X
	X
	-
	-

	Vehicle Capabilities
	3.4   
	4.6   
	-
	-
	-
	-
	-
	-

	Weight and Dimensions
	3.4.1   
	4.6.1   
	X
	X
	X
	X
	-
	X

	Approach Departure Angles
	3.4.2   
	4.6.2   
	-
	C
	-
	C
	-
	X

	Ground Clearance
	3.4.3   
	4.6.3   
	-
	C
	-
	C
	-
	X

	Grade Operation
	3.4.4   
	4.6.4   
	-
	C
	-
	C
	-
	X

	Side Slope Operation
	3.4.5   
	4.6.5   
	-
	X
	-
	X
	-
	X

	Top Speed
	3.4.6   
	4.6.6   
	-
	C
	-
	C
	-
	-

	Acceleration (KPP)
	3.4.7   
	4.6.7   
	-
	C
	-
	C
	-
	-

	Range
	3.4.8   
	4.6.8   
	-
	X
	-
	X
	-
	-

	Fording
	3.4.9   
	4.6.9   
	C
	X
	C
	X
	-
	X

	Ride Quality
	3.4.10   
	4.6.10   
	-
	X
	-
	X
	-
	-

	Shock
	3.4.11   
	4.6.11   
	-
	X
	-
	X
	-
	-

	Tractive Effort
	3.4.12   
	4.6.12   
	-
	X
	-
	X
	-
	-

	Vehicle Cone Index 
	3.4.13   
	4.6.13   
	-
	X
	-
	X
	-
	-

	Environmental Operation
	3.4.14   
	4.6.14   
	-
	X
	-
	X
	-
	-

	Operating Temperatures
	3.4.15   
	4.6.15   
	C
	X
	C
	X
	-
	-

	Brakes
	3.4.16   
	4.6.16   
	C
	C
	X
	X
	-
	-

	Service Brakes
	3.4.16.1  
	4.6.16.1  
	C
	C
	C
	X
	X
	X

	Anti-Lock Brake System
	3.4.16.2  
	4.6.16.2  
	C
	C
	C
	X
	-
	X

	Parking Brake
	3.4.16.3  
	4.6.16.3  
	C
	C
	X
	X
	X
	X

	Emergency Brakes
	3.4.16.4  
	4.6.16.4  
	C
	C
	C
	X
	X
	X

	Steering and Handling
	3.4.17   
	4.6.17   
	-
	-
	-
	-
	-
	-

	“J” Turn Capability
	3.4.17.1  
	4.6.17.1  
	-
	C
	-
	X
	-
	-

	Glad Hands
	3.4.18   
	4.6.18   
	C
	-
	C
	-
	-
	-

	Flat Towing
	3.4.19   
	4.6.19   
	C
	X
	C
	X
	X
	-

	Towing Provisions
	3.4.20   
	4.6.20   
	-
	X
	-
	X
	-
	X

	Physical Characteristics
	3.5   
	4.7   
	-
	-
	-
	-
	-
	-

	Commonality
	3.5.1   
	4.7.1   
	C
	-
	C
	-
	-
	-

	Reducible Height
	3.5.2   
	4.7.2   
	X
	X
	X
	X
	-
	X

	Painting
	3.5.3   
	4.7.3   
	-
	-
	-
	-
	-
	-

	Surface Condition
	3.5.3.1  
	4.7.3.1  
	C
	-
	C
	-
	X
	X

	Environmental Conditions
	3.5.3.2  
	4.7.3.2  
	C
	-
	C
	-
	-
	-

	Pretreatments
	3.5.3.3  
	4.7.3.3  
	C
	-
	C
	-
	-
	-

	Primer
	3.5.3.4  
	4.7.3.4  
	C
	-
	C
	-
	-
	-

	Topcoat
	3.5.3.5  
	4.7.3.5  
	C
	X
	C
	X
	X
	X

	Quality Control
	3.5.3.6  
	4.7.3.6  
	C
	-
	C
	-
	-
	-

	Steam and Water Jet Cleaning
	3.5.4   
	4.7.4   
	C
	X
	C
	X
	-
	-

	Wood Components Treatment
	3.5.5   
	4.7.5   
	-
	X
	-
	X
	-
	-

	Reliability
	3.6   
	4.8   
	-
	X
	-
	X
	-
	-

	Material Operational Availability
	3.7   
	4.9   
	-
	X
	-
	X
	-
	-

	Maintainability
	3.8   
	4.10   
	-
	X
	-
	X
	-
	-

	Operator Crew Level Maintenance
	3.8.1   
	4.10.1   
	-
	-
	-
	-
	-
	-

	Operator/Crew Level Preventive Maintenance Checks and Services
	3.8.1.1  
	4.10.1.1  
	-
	X
	-
	X
	-
	-

	Operator Crew Level Corrective Maintenance
	3.8.1.2  
	4.10.1.2  
	-
	X
	-
	X
	-
	-

	Field Level Maintenance 
	3.8.2   
	4.10.2   
	-
	-
	-
	-
	-
	-

	Field Level Preventive Maintenance Checks and Services
	3.8.2.1  
	4.10.2.1  
	-
	X
	-
	X
	-
	-

	Field Level Corrective Maintenance
	3.8.2.2  
	4.10.2.2  
	-
	X
	-
	X
	-
	-

	Human Systems Integration
	3.9   
	4.11   
	X
	X
	X
	X
	-
	-

	Standard Support Equipment
	3.10   
	4.12   
	-
	-
	-
	-
	X
	-

	Test, Measurement, and Diagnostic Equipment 
	3.10.1   
	4.12.1   
	C
	-
	C
	-
	-
	X

	Built In Test Built In Test Equipment 
	3.10.2   
	4.12.2   
	-
	-
	-
	-
	-
	X

	Transportability
	3.11   
	4.13   
	-
	-
	-
	-
	-
	-

	Highway
	3.11.1   
	4.13.1   
	C
	X
	C
	X
	-
	-

	Rail Transportability
	3.11.2   
	4.13.2   
	-
	X
	-
	X
	-
	-

	Marine
	3.11.3   
	4.13.3   
	C
	X
	C
	X
	-
	-

	Maritime Preposition Force Storage
	3.11.4   
	4.13.4    
	C
	X
	C
	X
	-
	-

	Fixed-Wing Aircraft Transportability
	3.11.5   
	4.13.5   
	C
	X
	C
	X
	-
	-

	Lifting Provisions
	3.12   
	4.14   
	C
	X
	C
	X
	-
	X

	Logistics Supportability Objectives
	3.13   
	4.15   
	C
	-
	C
	-
	-
	-

	Materials
	3.14   
	4.16   
	C
	-
	C
	-
	-
	-

	Hazardous Material
	3.14.1   
	4.16.1   
	C
	-
	C
	-
	-
	-

	Ozone Depleting Substances
	3.14.2   
	4.16.2   
	C
	-
	C
	-
	-
	-

	Ozone Resistant Products
	3.14.3   
	4.16.3   
	C
	-
	C
	-
	-
	-

	Rust and Corrosion
	3.15   
	4.17   
	C
	X
	C
	X
	-
	-

	Corrosion Prevention
	3.15.1   
	4.17.1   
	C
	X
	C
	X
	-
	-

	Water Collection and Entrapment
	3.15.2   
	4.17.2   
	C
	X
	C
	X
	-
	-

	Debris Collection
	3.15.3   
	4.17.3   
	C
	X
	C
	X
	-
	-

	Cleaning and Maintenance
	3.15.4   
	4.17.4   
	C
	X
	C
	X
	-
	-

	Dissimilar Metal Contact
	3.15.5   
	4.17.5   
	C
	-
	C
	-
	-
	-

	Fasteners and Hardware
	3.15.6   
	4.17.6   
	C
	-
	C
	-
	-
	-

	Welding
	3.16   
	4.18   
	C
	-
	C
	-
	-
	-

	Safety Objectives 
	3.17   
	4.19   
	C
	X
	C
	X
	-
	-

	Safety Parameters
	3.18   
	4.20   
	C
	X
	C
	X
	-
	-

	Firefighting Accessories
	3.19   
	4.21   
	X
	X
	X
	X
	-
	-

	Identification and Markings
	3.20   
	4.22    
	-
	-
	-
	-
	-
	-

	Marking
	3.20.1   
	4.22.1   
	-
	-
	-
	X
	X
	-

	Data Plates
	3.20.2   
	4.22.2   
	C
	X
	C
	X
	-
	-

	Bar Code
	3.20.3   
	4.22.3   
	-
	-
	-
	X
	-
	-

	Permitted Vehicle Lubricants
	3.21   
	4.23   
	C
	-
	C
	X
	-
	-

	Filtration System
	3.22   
	4.24   
	C
	-
	C
	X
	-
	-

	Dipsticks
	3.23   
	4.25   
	X
	-
	X
	X
	-
	-

	Vents
	3.24   
	4.26   
	C
	X
	C
	X
	-
	-

	Oil Sampling
	3.25   
	4.27   
	C
	X
	C
	X
	-
	-

	Cooling System
	3.26   
	4.28   
	C
	X
	C
	X
	-
	-

	Fan
	3.26.1   
	4.28.1   
	C
	X
	C
	X
	-
	-

	Engine Air Induction System
	3.27   
	4.29   
	C
	X
	C
	X
	-
	-

	Air Cleaner
	3.28   
	4.30   
	C
	X
	C
	X
	-
	-

	Exhaust System
	3.29   
	4.31   
	C
	-
	C
	-
	-
	-

	Toxic Fumes
	3.29.1   
	4.31.1   
	C
	X
	C
	X
	-
	-

	Fuel Supply System
	3.30   
	4.32   
	C
	-
	C
	-
	-
	-

	Fuels
	3.30.1   
	4.32.1   
	C
	X
	C
	X
	-
	-

	Fuel Tanks
	3.30.2   
	4.32.2   
	C
	X
	C
	X
	-
	-

	Fuel Primer
	3.30.3   
	4.32.3   
	C
	-
	C
	-
	-
	-

	Fuel Filtration
	3.30.4   
	4.32.4   
	C
	-
	C
	-
	-
	-

	Fuel Efficiency
	3.30.5   
	4.32.5   
	C
	X
	C
	X
	-
	-

	Power Steering System
	3.31   
	4.33   
	C
	X
	C
	X
	-
	-

	Electrical System
	3.32   
	4.34   
	C
	X
	C
	X
	-
	-

	Alternator
	3.32.1   
	4.34.1   
	C
	X
	C
	X
	-
	-

	Wiring
	3.32.2   
	4.34.2   
	C
	X
	C
	X
	-
	-

	Lighting
	3.32.3   
	4.34.3   
	C
	-
	C
	X
	X
	-

	Headlights
	3.32.4   
	4.34.4   
	C
	-
	C
	X
	X
	-

	Blackout Lighting
	3.32.5   
	4.34.5   
	C
	X
	C
	X
	-
	-

	NATO Slave Receptacle
	3.32.6   
	4.34.6   
	C
	X
	C
	X
	-
	-

	Auxiliary Power Unit
	3.32.7   
	
	C
	X
	C
	X
	X
	X

	Starting System
	3.33   
	4.35   
	C
	X
	C
	X
	-
	-

	Electronics Architecture
	3.34   
	4.36   
	C
	-
	C
	X
	-
	-

	Windshield Wipers Washers
	3.35   
	4.37   
	C
	-
	C
	X
	-
	-

	Power Train
	3.36   
	4.38   
	C
	X
	C
	X
	-
	-

	Automatic Transmission
	3.36.1   
	4.38.1   
	C
	X
	C
	X
	-
	-

	Inhibitor System
	3.36.2   
	4.38.2   
	X
	X
	X
	X
	-
	-

	Transmission Control System
	3.36.3   
	4.38.3   
	C
	-
	C
	X
	-
	-

	Transmission Filter
	3.36.4   
	4.38.4   
	C
	X
	C
	X
	-
	-

	Transfer Assembly
	3.36.5   
	4.38.5   
	C
	X
	C
	X
	-
	-

	Cab Components, Hood, and Fenders
	3.37   
	4.39   
	C
	X
	C
	X
	-
	-

	Wheels and Tires
	3.38   
	4.40   
	C
	-
	C
	X
	-
	-

	Central Tire Inflation System
	3.39   
	4.41   
	X
	X
	X
	X
	X
	X

	CTIS Speeds
	3.39.1   
	4.41.1   
	C
	-
	C
	-
	-
	X

	Overspeed Protection and Warning the lubrication
	3.39.2   
	4.41.2    
	X
	X
	X
	X
	X
	X

	Tire Pressure
	3.39.3   
	4.41.3   
	C
	X
	C
	X
	X
	X

	Inflation Deflation Time
	3.39.4   
	4.41.4   
	C
	X
	C
	X
	-
	X

	Four Person Crew (KPP)
	3.40   
	4.42   
	X
	X
	X
	X
	-
	-

	Crew Compartment Environment (KPP)
	3.41   
	4.43   
	C
	X
	C
	X
	-
	-

	Glass
	3.42   
	4.44   
	C
	X
	C
	X
	X
	-

	Seat Belts
	3.43   
	4.45   
	C
	X
	C
	X
	X
	-

	Cab Equipment
	3.44   
	4.46   
	C
	X
	C
	X
	X
	-

	In Cab Storage
	3.45   
	4.47   
	X
	X
	X
	X
	X
	-

	Heater Defroster AC Ventilation
	3.46   
	4.48   
	C
	X
	C
	X
	-
	X

	Controls, Displays, and Control Cables
	3.47   
	4.49   
	C
	X
	C
	X
	X
	-

	Low Visibility System
	3.48   
	4.50   
	C
	X
	C
	X
	-
	-

	Horn
	3.48   
	4.51   
	C
	X
	C
	X
	X
	-

	Gauges and Indicators
	3.50   
	4.52   
	X
	X
	X
	X
	X
	-

	Wheel Splash and Stone Throw Protection
	3.51   
	4.53   
	X
	X
	X
	X
	X
	-

	Viewing Port
	3.52   
	4.54   
	C
	X
	C
	X
	-
	-

	Drain Plugs
	3.53   
	4.55   
	C
	X
	C
	X
	-
	-

	Basic Issue Items
	3.54   
	4.56   
	X
	X
	X
	X
	X
	-

	Storage
	3.55   
	4.57   
	C
	X
	C
	X
	-
	-

	Radio Networks
	3.56   
	4.58   
	C
	X
	C
	X
	-
	-

	Intercom
	3.57   
	4.59   
	C
	X
	C
	X
	-
	-

	Electromagnetic Environmental Effects 
	3.58   
	4.60   
	C
	-
	C
	X
	-
	-



4.2.22    [bookmark: _Toc284197021][bookmark: _Toc284402393][bookmark: _Toc284414259][bookmark: _Toc285620299][bookmark: _Toc310930691][bookmark: _Toc285620300]Endurance Test
[bookmark: _Toc280347582][bookmark: _Toc280777999][bookmark: _Toc281830978][bookmark: _Toc281838800]As described in Table 4–3, PPQT and PVT endurance test mileage is 10,000 miles over the standard mission profile.

[bookmark: _Toc309393908][bookmark: Table_4_3]Table 4-3 Endurance Test
	Course Road
	PPQT Miles
	PVT Miles
	Average Speed    MPH *

	
	CW
	GVWR
	CW
	GVWR
	(±10 %)

	Improved Hard Surface Road
(85%)
	2,550
	5,950
	2,550
	5,950
	42 to 55

	Secondary Roads
(10%)
	300
	700
	300
	700
	20 to 30

	Rolling Cross Country
(5%)
	150
	350
	150
	350
	10 to 20

	Total
(100%)
	3000
	7000
	3000
	7000
	--



4.3    [bookmark: _Toc302420998][bookmark: _Toc302421052][bookmark: _Toc302421053][bookmark: _Toc302421056][bookmark: _Ref287364680][bookmark: _Toc310930692]Force Protection (KPP)
To determine the requirements of Section 3.1, the contractor shall certify that the vehicle can be decontaminated.
4.4    [bookmark: _Ref288735015][bookmark: _Toc289263348][bookmark: _Toc310930693]Key Firefighting Capabilities (KPP)
To determine conformance to Section 3.2, the vehicle will be tested to meet the minimum firefighting capability as outlined in the latest NFPA 414 at time of contract award.
4.5    [bookmark: _Ref288735064][bookmark: _Toc310930694]Firefighting Systems
To determine conformance to Section 3.3, the vehicle will be tested as specified in the following paragraphs. 
5. [bookmark: _Toc284197033][bookmark: _Toc284402405][bookmark: _Toc284414271][bookmark: _Ref288735069][bookmark: _Toc310930695]Water Tank Capacity (KPP)
To determine conformance to Section 3.3.1, the capacity of the water tank will be tested in accordance with NFPA 414, Sections 6.3.1 and 6.3.15.
4.5.24    [bookmark: _Ref288735074][bookmark: _Toc310930696][bookmark: _Toc281831004][bookmark: _Toc281838826]Foam-Liquid Concentrate Tank Capacity (KPP)
To determine conformance to Section 3.3.2, the capacity and construction will be tested in accordance with NFPA 414, Section 6.3.1.
4.5.25    [bookmark: _Toc284197052][bookmark: _Toc284402423][bookmark: _Toc284414289][bookmark: _Ref288803354][bookmark: _Toc310930697]Foam-Liquid Concentrate Piping
[bookmark: _Toc281831028][bookmark: _Toc281838850]To determine conformance to Section 3.3.3, the piping shall be tested in accordance with NFPA 414, Sections 6.3.14.5.
4.5.26    [bookmark: _Toc284197048][bookmark: _Toc284402419][bookmark: _Toc284414285][bookmark: _Ref288803360][bookmark: _Toc310930698]Foam Proportioning System
[bookmark: _Toc281831020][bookmark: _Toc281838842]To determine conformance to Section 3.3.4, the system will be tested in accordance with NFPA 414, Sections 6.3.14, 6.3.26, and 6.4.11.
4.5.27    [bookmark: _Toc284197053][bookmark: _Toc284402424][bookmark: _Toc284414290][bookmark: _Ref288803367][bookmark: _Toc310930699]Turret Nozzle Delivery Capability and Extendable Turret (KPP)
[bookmark: _Toc281831030][bookmark: _Toc281838852]To determine conformance to Section 3.3.5, the vehicle delivery capabilities and extendable turret will be tested in accordance with NFPA 414, Sections 6.3.14, 6.3.17, 6.3.18, 6.3.19, 6.3.20, 6.3.23, 6.3.24, 6.4.1.3, 6.4.7, 6.4.12 and 6.4.13.
4.5.28    [bookmark: _Toc284197057][bookmark: _Toc284402428][bookmark: _Toc284414294][bookmark: _Ref288803371][bookmark: _Toc310930700]Halogenated Agent Auxiliary System
[bookmark: _Toc281831038][bookmark: _Toc281838860]To determine conformance to Section 3.3.6, the system will be tested in accordance with NFPA 414, Sections 6.3.28, 6.3.31, 6.3.32, and 6.3.33.
4.5.29    [bookmark: _Toc284197060][bookmark: _Toc284402431][bookmark: _Toc284414297][bookmark: _Ref288803378][bookmark: _Toc310930701]Handlines
[bookmark: _Toc281831044][bookmark: _Toc281838866]To determine conformance to Section 3.3.7, the handlines will be will be tested in accordance with as specified in NFPA 414, Sections 6.3.21 and 6.3.32.
4.5.30    [bookmark: _Ref302637068][bookmark: _Toc310930702]Structure Panel
The structural panel will be inspected and certified to meet the required list of items specified in Section 3.3.8.
4.5.31    [bookmark: _Ref302637078][bookmark: _Toc310930703]Firefighting Systems Engagement Capability
[bookmark: _Toc281831058][bookmark: _Toc281838879]To determine conformance to Section 3.3.9, all firefighting systems will be tested to engage pumping while operating 0-10 mph forward direction and 0-5 mph rearward direction while traversing hard surface roads or rolling, cross country terrain.
4.5.32    [bookmark: _Toc284197068][bookmark: _Toc284402439][bookmark: _Toc284414305][bookmark: _Ref288803401][bookmark: _Toc310930704]External Water Sources
To determine conformance to Section 3.3.10, the vehicle will be tested to demonstrate the capability to draft from an external water source, and be able to conduct vehicle-to-vehicle transfer of water.
4.6    [bookmark: _Ref288803406][bookmark: _Toc310930705]Vehicle Capabilities
To determine conformance to Section 3.4, the vehicle will be tested as specified in the following paragraphs.
6. [bookmark: _Toc284197070][bookmark: _Toc284402441][bookmark: _Toc284414307][bookmark: _Ref288803412][bookmark: _Toc310930706]Weight and Dimensions
To determine conformance to Section 3.4.1, the vehicle will be tested in accordance with NFPA 414, Sections 6.3.3 and 6.4.2 and as outlined in TOP-2-2-800.
6. [bookmark: _Ref288803422][bookmark: _Toc310930707]Approach and Departure Angles 
To determine conformance to Section 3.4.2, the vehicle will be tested in accordance with NFPA 414, Sections 6.3.3.
6. [bookmark: _Ref288803430][bookmark: _Toc310930708]Ground Clearance
To determine conformance to Section 3.4.3, the vehicle will be tested in accordance with NFPA 414, Sections 6.3.3.
6. [bookmark: _Toc284197071][bookmark: _Toc284402442][bookmark: _Toc284414308][bookmark: _Ref288803437][bookmark: _Toc310930709] Grade Operation
To determine conformance to Section 3.4.4, the vehicle will be tested as outlined in TOP 2-2-610. The vehicle will be operated at the required speeds and grades without stalling, slipping, overheating, upsetting, or damage to vehicular components. The vehicle will be operated at 10% of fuel capacity. The vehicle will be tested to demonstrate the ability to ascend and descend a 60% dry, paved or other reinforced surface grade.  During the test, the vehicles’ engines will be shut down for a minimum of two minutes in each direction and then restarted. Engine oil pressure shall be monitored during all grade operations. The vehicle will also be tested in accordance with NFPA 414, Section 6.3.5.
4.6.37    [bookmark: _Toc284197072][bookmark: _Toc284402443][bookmark: _Toc284414309][bookmark: _Ref288803442][bookmark: _Toc310930710]Side Slope Operation
To determine conformance to Section 3.4.5, the vehicle will be tested as outlined in TOP 2-2-610 and meet requirements in accordance with SAE J2180. 
4.6.38    [bookmark: _Toc284197073][bookmark: _Toc284402444][bookmark: _Toc284414310][bookmark: _Ref288803447][bookmark: _Toc310930711]Top Speed
To determine conformance to Section 3.4.6, the vehicle will be tested in accordance with TOP 2-2-602 and NFPA 414, Section 6.4.4.  The RMS values and secondary road speed requirements shall be tested as specified in Table 3–1.
4.6.39    [bookmark: _Toc284197074][bookmark: _Toc284402445][bookmark: _Toc284414311][bookmark: _Ref288803454][bookmark: _Toc310930712]Acceleration (KPP)
To determine conformance to Section 3.4.7, the vehicle will be tested in accordance with TOP 2-2-602 and NFPA 414, Section 6.4.3.
4.6.40    [bookmark: _Toc284197075][bookmark: _Toc284402446][bookmark: _Toc284414312][bookmark: _Ref288803461][bookmark: _Toc310930713]Range
To determine conformance to Section 3.4.8, the vehicle will be tested in accordance with TOP 2-2-603 to demonstrate the minimum range specified.
4.6.41    [bookmark: _Toc284197076][bookmark: _Toc284402447][bookmark: _Toc284414313][bookmark: _Ref288803467][bookmark: _Toc310930714]Fording
To determine conformance to Section 3.4.9, the vehicle will be tested as outlined in TOP 2-2-612.
4.6.42    [bookmark: _Toc284197077][bookmark: _Toc284402448][bookmark: _Toc284414314][bookmark: _Ref288803472][bookmark: _Toc310930715]Ride Quality
To determine conformance to Section 3.4.10, the vehicle will be tested to verify it can be controlled by MOS designated drivers.  To verify that the average vertical acceleration limit of 6 watts is not exceeded, the vehicle will be instrumented and driven at specified speeds over the specified range of RMS courses.  Measurements will be taken at the driver seat and on the cab floor directly under the driver seat.
4.6.43    [bookmark: _Toc284197079][bookmark: _Toc284402450][bookmark: _Toc284414316][bookmark: _Ref288803476][bookmark: _Toc310930716]Shock
To determine conformance to Section 3.4.11, the vehicle shall attain no more than 2.5 Gs vertical acceleration on the cab floor at the driver's station and on the driver’s seat while negotiating 1.0”-2.5” RMS at speeds up to 20 mph while traversing rolling cross country.
4.6.44    [bookmark: _Toc284197080][bookmark: _Toc284402451][bookmark: _Toc284414317][bookmark: _Ref288803482][bookmark: _Toc310930717]Tractive Effort
To determine conformance to Section 3.4.12, the vehicle will be tested in accordance with the drawbar method as outlined in TOP-2-2-604 and TOP-2-2-607.
4.6.45    [bookmark: _Ref302637097][bookmark: _Toc310930718]Vehicle Cone Index
To determine conformance to Section 3.4.13, the vehicle will be tested to verify that the single pass VCI does not exceed the specified value.
4.6.46    [bookmark: _Toc302421085][bookmark: _Toc299962078][bookmark: _Toc301182847][bookmark: _Toc301183237][bookmark: _Toc301183627][bookmark: _Toc301184017][bookmark: _Toc301185570][bookmark: _Toc301348956][bookmark: _Toc301356408][bookmark: _Toc299962079][bookmark: _Toc301182848][bookmark: _Toc301183238][bookmark: _Toc301183628][bookmark: _Toc301184018][bookmark: _Toc301185571][bookmark: _Toc301348957][bookmark: _Toc301356409][bookmark: _Ref288735312][bookmark: _Toc310930719]Environmental Operation
To determine conformance to Section 3.4.14, the vehicles and their components will be tested for cold and hot operation as outlined in TOP 2-2-816 and vehicle cold start as outlined in TOP 2-2-650.  During testing, the engine, cooling system, transmission, all drive train components, electrical system, gauges, and heater defroster systems, as applicable, will be exercised to verify proper operation.
4.6.47    [bookmark: _Toc284197084][bookmark: _Toc284402455][bookmark: _Toc284414321][bookmark: _Ref288735330][bookmark: _Toc310930720]Operating Temperatures
To determine conformance to Section 3.4.15, the vehicle and its components will be tested for cold and hot operation as outlined in TOP 2-2-816 and NFPA A.4.1.5(1)(a), and vehicle cold start as outlined in TOP 2-2-650.
4.6.48    [bookmark: _Toc284197087][bookmark: _Toc284402458][bookmark: _Toc284414324][bookmark: _Ref288803499][bookmark: _Toc310930721]Brakes
To determine conformance to Section 3.4.16, the Contractor shall certify that the brake system is a 100% air system and is self - adjusting.  The Contractor shall also certify that the brake system meets the requirements of SAE J1404 (except for the structural endurance test described in paragraph 6.3 of SAE J294, which does not apply).  Brakes will also be tested in accordance with NFPA 414, Sections 6.2.4 and 6.4.5, FMVSS 121, and FMVSS 106.  NFPA 414 shall take precedence where NFPA 414 conflicts with FMVSS 106 and FMVSS 121.
4.6.48.1   [bookmark: _Ref288803504][bookmark: _Toc310930722]Service Brakes
To determine conformance to Section 3.4.16.1, the service brakes will be tested at the payloads and grades outlined in TOP 2-2-608 and to the requirements of FMVSS 121 and NFPA 414, Sections 6.3.10.  After completion of the Mountain Brake Testing (SAE J1247), nothing other than adjustment or replacement of brake shoes pads should be required to return the brakes to a fully operational condition.  No permanent deformation of any component, other than brake shoes or pads, is allowed.  No cracking of drums or heat-related damage beyond paint peeling is permitted as a result of this test.  Brake testing on grades will be conducted with no more than 10% fuel capacity onboard.  The brake system will be inspected to insure no loose hardware, no evidence of leakage or chafing hoses and for proper adjustment.
4.6.48.2   [bookmark: _Ref288803509][bookmark: _Toc310930723]Anti-Lock Brake System
To determine conformance to Section 3.4.16.2, the Contractor shall certify that the brake system design incorporates an all-wheel ABS.  The Contractor shall further certify compliance with the requirements and FMVSS 121.
4.6.48.3   [bookmark: _Ref288803517][bookmark: _Toc310930724]Parking Brakes
To determine conformance to Section 3.4.16.3, the parking brake will be tested in accordance with FMVSS 121 and NFPA 414, Section 6.3.11.  The vehicle will be examined for the required parking brake indicator light and its easy visibility to the driver. The Contractor shall certify that the parking brake indicator light meets blackout mode requirements.  All components shall be inspected for proper mounting and evidence of leaks.  Parking brake tests on grades will be conducted with no more than 10% fuel capacity onboard.  The vehicle’s parking brake will be tested, to hold the vehicle on a 60% paved grade as specified.  During PVT, the vehicle will also be tested to verify that the parking brake stops the vehicle from 10 mph on a 30% hard surface grade.  In instances where NFPA 414 and FMVSS 121 conflict, NFPA 414 shall take precedence.
4.6.48.4   [bookmark: _Ref288803522][bookmark: _Toc310930725]Emergency Brakes
To determine conformance to Section 3.4.16.4, the vehicles will be tested in accordance with FMVSS 121 and NFPA 414, Section 6.3.10. The contractor shall certify that emergency brakes apply automatically and conform to FMVSS 121.  The manual override will be demonstrated using only BII tools.  In instances where NFPA 414 and FMVSS 121 conflict, NFPA 414 shall take precedence.
4.6.49    [bookmark: _Toc284197085][bookmark: _Toc284402456][bookmark: _Toc284414322][bookmark: _Ref288803527][bookmark: _Toc310930726]Steering and Handling
To determine conformance to Section 3.4.17, the vehicle will be tested for specified lane change maneuvers outlined in AVTP 03-160 W.  The vehicle will also be tested for turning circle diameter, and maximum steering angle as outlined in TOP 2-2-609.  Maximum lateral acceleration at payloads specified will be tested as outlined in SAE J2180, and steady state cornering will be tested in accordance with SAE J2181.  The vehicle will also be tested to demonstrate a “engine-off” steering maneuver in accordance with AVTP-03-30 at speeds and payloads specified with no more than 50 lbs. of force needed to turn the steering wheel. The vehicle will be tested in accordance with NFPA 414, Sections 6.3.2 and 6.3.12.  The vehicle shall also be tested for weight distribution and center of gravity utilizing TOP 2-2-800 as a guide.
49. [bookmark: _Toc284197086][bookmark: _Toc284402457][bookmark: _Toc284414323][bookmark: _Ref288803534][bookmark: _Toc310930727]“J” Turn Capability
To determine conformance to Section 3.4.17.1, the vehicle will be tested in both directions as outlined in NFPA 414, Section 6.
4.6.50    [bookmark: _Ref305593270][bookmark: _Toc310930728]Glad Hands
To determine conformance to Section 3.4.18 the vehicle will be certified having glad hands that enable the emergency and service brakes to meet SAE J318 requirements.
4.6.51    [bookmark: _Ref305595160][bookmark: _Toc310930729]Flat Towing
To determine conformance to Section 3.4.19, the vehicle will be tested at the payload specified for flat towing.
4.6.52    [bookmark: _Toc284197094][bookmark: _Toc284402461][bookmark: _Toc284414327][bookmark: _Ref288735434][bookmark: _Ref302509343][bookmark: _Ref305595181][bookmark: _Toc310930730]Towing Provisions
To determine conformance to Section 3.4.20, the Contractor shall certify that the required two towing provisions at the front and supporting structure meet the requirements of FMCSR 393.71.  If used for lift and tie down the Contractor shall also certify they meet the requirements of MIL-STD-209.  The vehicle will be examined to verify acceptance of the appropriate tow bar and presence of safety chain provisions at the rear.  Towing will be tested in accordance with TOP 2-2-021.  The lift and tie down provisions will be tested to verify the strength requirements in accordance with MIL-STD-209.  All components will be inspected for proper installation.
4.7    [bookmark: _Ref288735449][bookmark: _Toc310930731]Physical Characteristics
The following paragraphs describe the physical characteristics test methods.
7. [bookmark: _Ref288735455][bookmark: _Toc310930732]Commonality
To determine conformance to Section 3.5.1, the Contractor shall provide a complete parts list for review during PVI.  The Contractor shall annotate those parts having assigned NSNs.
4.7.54    [bookmark: _Toc284197099][bookmark: _Toc284402466][bookmark: _Toc284414332][bookmark: _Ref288736225][bookmark: _Toc310930733]Reducible Height
To determine conformance to Section 3.5.2, the vehicle will be measured in accordance with SAE J1100 to verify that reducible height does not exceed the requirement and that it can be reduced within the specified time by two persons.  Proper storage space for removed items will be verified.
4.7.55    [bookmark: _Toc284197100][bookmark: _Toc284402467][bookmark: _Toc284414333][bookmark: _Ref288803561][bookmark: _Toc310930734]Painting
The following paragraphs describe the painting verification methods for production vehicles only.
4.7.55.1   [bookmark: _Toc284197101][bookmark: _Toc284402468][bookmark: _Toc284414334][bookmark: _Ref288803566][bookmark: _Toc310930735]Surface Condition
To determine conformance to Section 3.5.3.1, the Contractor shall certify compliance with all cleaning and surface preparation necessary to obtain the required Corrosion Control requirements.  All procedures shall be documented in the Corrosion Prevention and Control Plan (CPCP) as required by the P-19A Replacement Statement of Work (SOW).  Surface areas that are not intended to be painted will be verified to be unpainted.
4.7.55.2   [bookmark: _Ref288803572][bookmark: _Toc310930736]Environmental Conditions
To determine conformance to Section 3.5.3.2, the Contractor shall certify compliance to the requirements as specified and shall be documented in the CPCP.
4.7.55.3   [bookmark: _Toc284197102][bookmark: _Toc284402469][bookmark: _Toc284414335][bookmark: _Toc310930737][bookmark: _Ref310942745]Pretreatments
To determine conformance to Section 3.5.3.3, the Contractor shall certify pretreatment selection and application procedures in the CPCP.
4.7.55.4   [bookmark: _Toc284197103][bookmark: _Toc284402470][bookmark: _Toc284414336][bookmark: _Toc310930738][bookmark: _Ref310942755]Primer
To determine conformance to Section 3.5.3.4, the Contractor shall certify compliance primer selection and application procedures in the CPCP.
4.7.55.5   [bookmark: _Toc284197104][bookmark: _Toc284402471][bookmark: _Toc284414337][bookmark: _Ref288736271][bookmark: _Toc310930739]Topcoat
To determine conformance to Section 3.5.3.5, the Contractor shall certify compliance to the use of paints from the Qualified Products List (QPL) and heat resistant paint. The frequency and location of DFT readings per vehicle shall be documented in the CPCP. After topcoat application, the vehicle will be inspected for workmanship and acceptable application.  The vehicle will be examined for the required stencils by specified color and letter size.
4.7.55.6   [bookmark: _Ref288803584][bookmark: _Toc310930740]Quality Control
The Contractor shall certify compliance to the requirements as specified in Section 3.5.3.6.  Painted surfaces will be inspected throughout PPQT and PVT.
4.7.56    [bookmark: _Toc284197105][bookmark: _Toc284402472][bookmark: _Toc284414338][bookmark: _Ref288736351][bookmark: _Toc310930741]Steam and Water Jet Cleaning
To determine conformance to Section 3.5.4, the vehicle will be subjected to high pressure steam or water jet cleaning as specified.  The vehicle will be examined and exercised, after cleaning, to verify that there is no adverse impact on any components, paint, or rust-proofing protection.
4.7.57    [bookmark: _Toc284197106][bookmark: _Toc284402473][bookmark: _Toc284414339][bookmark: _Ref288736357][bookmark: _Toc310930742]Wood Components Treatment
The Contractor shall certify the wood preservation meets the requirements stated in Section 3.5.5.
4.8    [bookmark: _Ref288736361][bookmark: _Toc310930743]Reliability
To determine conformance to Section 3.6, the vehicle will be tested using JP-8 fuel as to the Mission Profile.
4.9    [bookmark: _Ref288736366][bookmark: _Toc310930744]Material and Operational Availability
To determine conformance to Section 3.7, the vehicle will be tested using JP-8 fuel as to the Mission Profile.
4.10    [bookmark: _Ref288736370][bookmark: _Toc310930745]Maintainability
The P-19A Replacement will be evaluated throughout testing to determine conformance with Section 3.8.
10. [bookmark: _Ref288803605][bookmark: _Toc310930746]Operator/Crew Level Maintenance
The following paragraphs describe the Operator/Crew Level maintenance verification methods.
58. [bookmark: _Toc310930747][bookmark: _Ref288803613]Operator Crew Level Preventive Maintenance Checks and Services 
The P-19A Replacement will be evaluated throughout testing to determine conformance with Section 3.8.1.1.
58. [bookmark: _Ref288803617][bookmark: _Toc310930748]Operator/Crew Level Corrective Maintenance
The P-19A Replacement will be evaluated throughout testing to determine conformance with Section 3.8.1.2.
10. [bookmark: _Ref288803622][bookmark: _Toc310930749]Field Level Maintenance
The following paragraphs describe Field Level maintenance verification methods.
59. [bookmark: _Ref288803634][bookmark: _Toc310930750]Field Level Preventive Maintenance Checks and Services
The P-19A Replacement will be evaluated throughout testing to determine conformance with Section 3.8.2.1.
59. [bookmark: _Ref288803641][bookmark: _Toc310930751]Field Level Corrective Maintenance
The P-19A Replacement will be evaluated throughout testing to determine conformance with Section 3.8.2.2.
4.11    [bookmark: _Ref288736376][bookmark: _Ref288736483][bookmark: _Toc310930752]Human Systems Integration
To determine conformance to Section 3.9, the vehicle will be inspected to meet the requirements in accordance with MIL-STD-1472.  The vehicle will be examined to verify that all handholds and steps necessary to gain access to various locations on the vehicle are integral to the vehicle.
4.12    [bookmark: _Toc284197118][bookmark: _Toc284402485][bookmark: _Toc284414351][bookmark: _Ref288736380][bookmark: _Ref288736489][bookmark: _Toc310930753]Standard Support Equipment
The following paragraphs describe the Standard Support Equipment verification methods.
12. [bookmark: _Ref288803651][bookmark: _Toc310930754]Test, Measurement, and Diagnostic Equipment
To determine conformance to Section 3.10.1, the Contractor shall certify that the vehicle TMDE meets the requirements as specified.
4.12.61    [bookmark: _Ref288803657][bookmark: _Toc310930755]Built In Test  Built In Test Equipment
To determine conformance to Section 3.10.2, the vehicles will be examined for the required BITE which diagnoses engine, transmission, CTIS, ABS, and traction control system malfunctions and capability of interfacing with the IETM.
4.13    [bookmark: _Ref288736718][bookmark: _Toc310930756]Transportability
To determine conformance to Section 3.11, the Contractor shall certify that the vehicle meets the requirements of MIL-STD-1366.
13. [bookmark: _Ref288736723][bookmark: _Toc310930757]Highway
[bookmark: _GoBack]To determine conformance to Section 3.11.1, the Contractor shall certify that the vehicles (empty and at the Contractor’s specified payload for maximum unrestricted operation) are capable of unrestricted operation on all U.S. and State highways.  The Contractor shall provide the calculated maximum payload that will allow the vehicle to operate without permit based on the vehicle design, wheel loads and axle spacing.
4.13.63    [bookmark: _Toc284197122][bookmark: _Toc284402489][bookmark: _Toc284414355][bookmark: _Ref288736730][bookmark: _Toc310930758]Rail Transportability
To determine conformance to Section 3.11.2, the vehicle will be rail impact tested as outlined in MIL-STD-810.
4.13.64    [bookmark: _Ref288736735][bookmark: _Toc310930759]Marine
To determine conformance to Section 3.11.3, the Contractor shall certify that the vehicle has approach, departure and break over angles which will allow it to be transported by required ships.  If amphibious ships are available, the vehicle will be physically loaded into the specified ships but it is not planned to be tested for transport at sea.
4.13.65    [bookmark: _Toc284197125][bookmark: _Toc284402492][bookmark: _Toc284414358][bookmark: _Ref288736739][bookmark: _Ref288736746][bookmark: _Toc310930760]Maritime Prepositioned Force  Storage
To determine conformance to Section 3.11.4, the Contractor shall certify that the vehicle shall accommodate a 36-month MPF storage and maintenance schedule.  If batteries are used as a power source, a cab-located control to disconnect the power source from the vehicle system shall be inspected and verified.  The Contractor shall certify the device and or method to recharge the system is effective and usable within the confined MPF storage.
4.13.66    [bookmark: _Toc284197126][bookmark: _Toc284402493][bookmark: _Toc284414359][bookmark: _Ref288736755][bookmark: _Toc310930761]Fixed-Wing Aircraft Transportability
To determine conformance to Section 3.11.5, the Contractor shall demonstrate that the vehicle, at reducible height, is transportable by the required aircraft.  If the aircraft is available, the vehicle will be physically loaded into the specified aircraft, but not flown.
4.14    [bookmark: _Toc284197128][bookmark: _Toc284402495][bookmark: _Ref288736761][bookmark: _Toc310930762]Lifting Provisions
To determine conformance to Section 3.12, the Contractor shall provide a test certification substantiating that the lifting and tiedown provisions meet the requirements of MIL-STD-209 and that provisions are not removable in accordance with MIL-STD-209.  The vehicle will be tested for compliance with MIL-STD-209 requirements.  The vehicle will be inspected for all other requirements as specified.
4.15    [bookmark: _Ref288736768][bookmark: _Toc310930763]Logistics Supportability Objectives
To determine conformance to Section 3.13, the Contractor shall certify that the vehicle meets the requirements as specified.
4.16    [bookmark: _Ref288736844][bookmark: _Toc310930764]Materials
To determine conformance to Section 3.14, the Contractor shall certify that all materials have no cadmium plating, asbestos, or radioactive materials.
16. [bookmark: _Toc284197131][bookmark: _Toc284402498][bookmark: _Toc284414365][bookmark: _Ref288736849][bookmark: _Toc310930765]Hazardous Material
To determine conformance to Section 3.14.1, the Contractor shall certify that hazardous materials have not been used or, if unavoidable, explanation shall be provided.
4.16.68    [bookmark: _Toc284197132][bookmark: _Toc284402499][bookmark: _Toc284414366][bookmark: _Ref288736865][bookmark: _Toc310930766]Ozone Depleting Substances
To determine conformance to Section 3.14.2, the Contractor shall certify that all materials are free of ozone depleting substances.
4.16.69    [bookmark: _Toc284197133][bookmark: _Toc284402500][bookmark: _Toc284414367][bookmark: _Ref288736874][bookmark: _Toc310930767]Ozone Resistant Products
To determine compliance to Section 3.14.3, the Contractor shall provide certifications from suppliers that all rubber products conform to the requirements of ASTM D2000 for ozone protection.
4.17    [bookmark: _Ref288736879][bookmark: _Toc310930768]Rust and Corrosion
In order to meet the corrosion prevention requirements of Section 3.15, production vehicles will be subject to one or more of the tests and evaluation criteria described below.
A P-19A Replacement production model that is nominally identical to the intended production   P-19A Replacement in terms of design and corrosion prevention methods shall be used for full vehicle corrosion testing.  The P-19A Replacement vehicle shall undergo a road test which duplicates the P-19A mission profile and expected environmental exposure at an accelerated rate.  Following the exposure, the vehicle will be evaluated for functionality and corrosion related damage.  All components, structural assemblies and subassemblies must remain functional throughout the duration of testing.  Painted sheet metal assemblies shall not exhibit corrosion beyond stage 2 or blistering in excess of the percentages and ratings shown in Table 4-4.  Corrosion stages shall be as defined by TM 4795-34.  All painted components shall not have coating failure (e.g., delamination, disbondment, discoloration, loss of adhesion, etc.) exceeding 1-square foot or 10% of the surface area (whichever is lesser) of a subcomponent, mating area, or other specifically identifiable construct or part.  At the completion of testing (or upon failure of a component or subsystem) disassembly of a representative number of components shall show no evidence of crevice or galvanic corrosion.  The contractor shall address all documented discrepancies and implement corrective actions.
Production vehicles will be monitored throughout performance and initial fielding for detection of corrosion related failures.  Individual components or planar test samples may also be selected to undergo testing per GMW14872 using the Underbody SH/SM method for a total 176 cycles.  Selection of components will be determined by the Government based on material selection, complexity, and likelihood of corrosion related failure.  The contractor shall provide all components to the Government for testing.  At the conclusion of testing, components shall remain functional and shall not exhibit corrosion beyond stage 2 or blistering in excess of the percentages and ratings shown in Table 4-4.  Corrosion stages shall be as defined by TM 4795-34.  All painted components shall not have coating failure (e.g., delamination, disbondment, discoloration, loss of adhesion, etc.) exceeding 1-square foot or 10% of the surface area (whichever is lesser) of a subcomponent, mating area, or other specifically identifiable construct or part.
[bookmark: _Toc309393909][bookmark: Table_4_4]Table 4-4 Corrosion Requirements for Painted Sheet Metal and Test Samples
	Item
	Corrosion Surface Area (ASTM D610)
	Scribe Cutback (ASTM D1654)

	Steel with inert coating (e.g., and e-coat, epoxy coatings) 
	6 (<1.0%)
	9 (<0.5-mm)

	Steel with sacrificial coating (e.g. galvanized, thermal sprayed zinc or aluminum, electroplated zinc)
	9 (<0.3%)
	10 (0-mm)

	Aluminum with inert coating (e.g., e-coat, epoxy coatings)
	9 (<0.3%)
	10 (0-mm)

	Coated passive film formers (e.g., stainless steel, nickel alloy, titanium) 
	9 (<0.3%)
	10 (0-mm)

	Uncoated passive film formers (e.g. stainless steel, nickel alloy, titanium) 
	Maximum depth of attack <0.05 mm (0.002 in.)



17. [bookmark: _Toc284197136][bookmark: _Toc284402503][bookmark: _Toc284414370][bookmark: _Ref287002456][bookmark: _Ref288736889][bookmark: _Toc310930769]Corrosion Prevention
To determine conformance to Section 3.15.1, the corrosion performance of metallic sheet and plate, hardware, and fasteners used in the prototype P-19A Replacement will be evaluated using GMW14872 using the underbody SH/SM Method for a total of 176 cycles.  The contractor shall provide the Government with specimens with the appropriate pretreatment or coating system, if applicable.  A minimum of four specimens for each coating or substrate system will be tested.  Failure of any one specimen to meet the requirement to retain form, fit or function or to achieve the requirements specified in Table 4-4 constitutes failure of the coating or substrate system.  Coating system(s), if applicable, applied to specimens shall be representative of production coatings.  CARC coating system may be applied at alternate facilities if needed.  Any changes to the corrosion prevention of metallic sheet, plate, hardware, and fasteners will be subject to reevaluation. Specimen sizes and shapes are as follows:
Planar dimensions of specimens for metallic sheet and plate shall be a minimum of (4-inch by 6-inch by 1/8-inch).
Sample metallic fastener specimens shall be bolt-through-plate type, with the plate representative of the base metal(s) and final finish(es) of the sub-system or assembly.  Corrosion tests shall be conducted with fasteners torqued to specified values.  No sealants, anti-seizes, or greases shall be applied to the fastener specimen assemblies prior to testing.
Sample hardware specimens shall be full-sized components mounted to a base metal and in a manner and orientation that replicates service.
4.17.71    [bookmark: _Toc284197137][bookmark: _Toc284402504][bookmark: _Toc284414371][bookmark: _Ref288736893][bookmark: _Toc310930770]Water Collection and Entrapment
To determine conformance to Section 3.15.2, the P-19A Replacement will undergo grit trough testing followed by exposure to water spray to evaluate its propensity to collect and retain debris and standing water.  The grit trough shall be approximately 75 feet long and contain a mixture of water and fine particles (including sand, fire, clay, and limestone dust) at a ratio of 6:1. The depth of the mixture shall be a minimum of 4 in. The vehicle shall pass through the trough four times each at three different speeds representative of the range of service operation.   Following the grit trough test, the vehicle shall be evenly sprayed with water from the top and sides for a period of 10 minutes.  Total water quantity shall be 20 gal.  On completion of the spray cycle, the vehicle shall be pressure washed with fresh water using tools, equipment, and procedures typically used by Marines during routine maintenance. The vehicle shall then be brought inside and allowed to sit undisturbed in its normal storage orientation for a period of 3 hours at 77 ± 9° F and 70 ± 10% relative humidity. An inspection after 3 hours shall reveal no evidence of standing water or collection of deposits. The contractor shall implement corrective actions for all documented discrepancies.
4.17.72    [bookmark: _Toc284197138][bookmark: _Toc284402505][bookmark: _Toc284414372][bookmark: _Ref288736913][bookmark: _Toc310930771]Debris Collection
To determine conformance to Section 3.15.3, the contractor shall certify that the vehicle has been designed to minimize collection of debris.  Additionally, production vehicles will be monitored throughout testing and fielding for any area where debris has a tendency to collect and problem areas documented. The contractor shall implement corrective actions for all documented problems to ensure the P-19A Replacement is designed to minimize the collection of debris.
4.17.73    [bookmark: _Toc284197139][bookmark: _Toc284402506][bookmark: _Toc284414373][bookmark: _Ref288736920][bookmark: _Toc310930772]Cleaning and Maintenance
To determine conformance to Section 3.15.4, production vehicles will be monitored throughout testing and fielding for any corrosion related cleaning and maintenance issues and problem areas documented. The contractor shall implement corrective actions for all documented problems to ensure the P-19A Replacement is designed to mitigate corrosion in inaccessible areas.
4.17.74    [bookmark: _Toc284197140][bookmark: _Toc284402507][bookmark: _Toc284414374][bookmark: _Ref288736925][bookmark: _Toc310930773]Dissimilar Metal Contact
To determine conformance to Section 3.15.5, production vehicles will be monitored throughout testing and fielding for any corrosion resulting from dissimilar metal contact and problem areas documented. The contractor shall implement corrective actions for all documented problems to ensure design to minimize dissimilar metal contact.
4.17.75    [bookmark: _Toc284197141][bookmark: _Toc284402508][bookmark: _Toc284414375][bookmark: _Ref288736930][bookmark: _Toc310930774]Fasteners and Hardware
To determine conformance to Section 3.15.6, the corrosion performance of metallic fasteners and hardware will be evaluated using the tests described in Section 4.17.1.  Additionally, production vehicles will be monitored throughout testing and fielding for any corrosion related fastener and hardware issues and problem areas documented. The contractor shall implement corrective actions for all documented problems to ensure fasteners and hardware used in the construction of the P-19A Replacement meet the service life requirements.
4.18    [bookmark: _Ref288736938][bookmark: _Toc310930775]Welding
To determine conformance to Section 3.16, the Contractor shall provide documentation substantiating the welding program involved with their quality program.  All welding procedures, repair procedures, training programs and welder certifications will be evaluated per the Contractor provided welding program.  Upon request, the Contractor shall make available all welder certification documentation.  Workmanship specimens shall be per AWS Standards.
4.19    [bookmark: _Ref288803689][bookmark: _Toc310930776]Safety Objectives
To determine conformance to Section 3.17, the Contractor shall certify that the vehicle and its accessories comply with all federal safety regulations and standards for vehicles in this class.  The vehicle will be evaluated throughout testing to insure operator and maintainer safety.
4.20    [bookmark: _Ref288803695][bookmark: _Toc310930777]Safety Parameters
To determine conformance to Section 3.18, the Contractor shall certify that the vehicle meets the requirements as specified.
4.21    [bookmark: _Ref288803700][bookmark: _Toc310930778]Firefighting Accessories
To determine conformance to Section 3.19, the Government will inspect that the vehicle is equipped with aircraft firefighting accessories necessary for proper operation.
4.22    [bookmark: _Ref288803706][bookmark: _Ref288803707][bookmark: _Toc310930779]Identifications and Markings
The following paragraphs describe the identification and markings test methods.
22. [bookmark: _Toc284197153][bookmark: _Toc284402520][bookmark: _Toc284414387][bookmark: _Ref288736945][bookmark: _Toc310930780]Markings
This paragraph applies to production vehicles only. To determine conformance to Section 3.20.1, all markings will be inspected for the requirements as specified and using TM 4750-15/1 as a guide for registration marking. Markings will be inspected for correct application and acceptable workmanship.
4.22.77    [bookmark: _Toc284197154][bookmark: _Toc284402521][bookmark: _Toc284414388][bookmark: _Ref288736956][bookmark: _Toc310930781]Data Plates
To determine conformance to Section 3.20.2, all data plates will be inspected to be new and riveted where possible. Data plates will be examined to include the requirements as specified, including the required transportation data plate in accordance with MIL-STD-209 and MIL-STD-130.
4.22.78    [bookmark: _Toc284197155][bookmark: _Toc284402522][bookmark: _Toc284414389][bookmark: _Ref288736962][bookmark: _Toc310930782]Barcode
To determine conformance with Section 3.20.3, conformance will be verified by scanning the bar code on production vehicles.
4.23    [bookmark: _Toc284197157][bookmark: _Toc284402524][bookmark: _Toc284414391][bookmark: _Ref288736975][bookmark: _Toc310930783]Permitted Vehicle Lubricants
To determine conformance to Section 3.21, the Contractor shall certify that the vehicle lubricants are in accordance with the POL for environmental conditions.
4.24    [bookmark: _Toc284197158][bookmark: _Toc284402525][bookmark: _Toc284414392][bookmark: _Ref288736985][bookmark: _Toc310930784]Filtration System
To determine conformance to Section 3.22, the vehicle will be examined to verify that all system filters include sensor and dashboard annunciated filter condition warnings.  The Contractor shall certify that that all returning system fluid(s) are filtered to meet component manufacturer’s oil cleanliness specifications and are at least 10 Micron (absolute) in accordance with ISO 17/14 before distribution from the common reservoir.
4.25    [bookmark: _Toc284197159][bookmark: _Toc284402526][bookmark: _Toc284414393][bookmark: _Ref288803744][bookmark: _Toc310930785]Dipsticks
To determine conformance to Section 3.23, the vehicle will be examined to verify that there are no dipstick(s) except for possibly an engine (oil) dipstick.  
4.26    [bookmark: _Toc284197160][bookmark: _Toc284402527][bookmark: _Toc284414394][bookmark: _Ref288803750][bookmark: _Toc310930786]Vents
To determine conformance to Section 3.24, the Government will inspect that vehicle system vents preclude contaminant and water entry during fording, and are positioned to minimize personnel exposure to vented fluids.
4.27    [bookmark: _Toc284197161][bookmark: _Toc284402528][bookmark: _Toc284414395][bookmark: _Ref288803759][bookmark: _Toc310930787]Oil Sampling
To determine conformance to Section 3.25, the Government will inspect that the oil sampling valves are positioned so oil can be withdrawn safely, before filtering, while the engine is running.  Each sampling valve will be examined for a permanent label, proper mounting, evidence of leaks and function.
4.28    [bookmark: _Toc284197166][bookmark: _Toc284402533][bookmark: _Toc284414400][bookmark: _Ref288803794][bookmark: _Toc310930788]Cooling System
To determine conformance to Section 3.26, the Contractor shall certify compliance with the standards specified in SAE J1436, SAE J20, and provide documentation, from component manufacturers, substantiating maximum operating temperatures for components. The Contractor shall also certify that the Ethylene Glycol antifreeze complies with CID A-A-52624.  The vehicle will be tested to verify the cooling requirements as specified and in accordance with TOP 2-2-607.  Hose clamps will be examined in accordance with SAE J1508.  Before and after road testing, the complete cooling system will be examined for proper installation and evidence of leaks.
28. [bookmark: _Toc284197167][bookmark: _Toc284402534][bookmark: _Toc284414401][bookmark: _Ref288803799][bookmark: _Toc310930789]Fan
To determine conformance to Section 3.26.1, the vehicle will be tested to verify that the fan clutch or a multiple speed fan has an automatic positive lock-up (fan operating), in case of control system failure.  
4.29    [bookmark: _Toc284197168][bookmark: _Toc284402535][bookmark: _Toc284414402][bookmark: _Ref288803804][bookmark: _Toc310930790]Engine Air Induction System
To determine conformance to Section 3.27, the air induction system will be tested to prevent the entrance of foreign matter during operations and the air inlet is located to ensure that no water enters due to weather or during splash or fording operations.
4.30    [bookmark: _Toc284197169][bookmark: _Ref288803809][bookmark: _Toc310930791]Air Cleaner
To determine conformance to Section 3.28, the air cleaner will be tested using AC Coarse Dust fed at zero visibility and 60% maximum engine air flow to have a minimum service life of 100 hours.  The air cleaner system will be monitored throughout the test for the adverse effects of shock and vibration characteristics of the vehicle.  The vehicle will be tested to verify that the process of removing or reinstalling the filter element(s) requires no more than 2 minutes.
4.31    [bookmark: _Toc284197171][bookmark: _Toc284402537][bookmark: _Toc284414404][bookmark: _Ref288803813][bookmark: _Toc310930792]Exhaust System
To determine conformance to Section 3.29, the exhaust system will be tested to verify the requirements as specified.  For production vehicles, the Contractor shall certify that the exhaust system complies with EPA regulations governing control of air pollution from new motor vehicles and new motor vehicle engines and NFPA 414, Section 4.3.4.
31. [bookmark: _Toc284197172][bookmark: _Toc284402538][bookmark: _Toc284414405][bookmark: _Ref288803818][bookmark: _Toc310930793]Toxic Fumes
To determine conformance to Section 3.29.1, the vehicle will be tested as outlined in TOP 2-2-614.
4.32    [bookmark: _Ref288803822][bookmark: _Toc310930794]Fuel Supply System
The following paragraphs describe the fuel supply system test methods.
32. [bookmark: _Toc284197163][bookmark: _Toc284402530][bookmark: _Toc284414397][bookmark: _Ref288803825][bookmark: _Toc310930795]Fuels
To determine conformance to Section 3.30.1, all testing will be performed using JP-8 as the primary fuel.  The Contractor shall certify that the engine is capable of operation in all operating conditions as specified in Section 3.4.14 (inclusive).
32. [bookmark: _Toc284197174][bookmark: _Toc284402540][bookmark: _Toc284414407][bookmark: _Ref288803831][bookmark: _Toc310930796]Fuel Tanks
To determine conformance to Section 3.30.2, the fuel tank (s), vents and caps will be tested in accordance with the requirements of FMCSR 393.65 and FMCSR 393.67.  The Government will inspect to insure that the fuel tank(s) are able to accept open port automotive refueling nozzle (OPW #311 AG-1; NSN 4930-01-318-6091).  The fuel tank(s) will be inspected for proper installation and evidence of leaks.  The contractor shall provide certification that removable strainer represents 95% capacity of fuel level.
4.32.83    [bookmark: _Toc284197175][bookmark: _Toc284402541][bookmark: _Toc284414408][bookmark: _Ref288803836][bookmark: _Toc310930797]Fuel Primer
To determine conformance to Section 3.30.3, the Contractor shall certify that the required fuel primer provided is compatible with and approved by the engine manufacturer.  During testing, the vehicle will be run dry to demonstrate the effective operation of the fuel primer.  All components will be inspected for proper installation and evidence of leakage.
4.32.84    [bookmark: _Toc284197176][bookmark: _Toc284402542][bookmark: _Toc284414409][bookmark: _Ref288803844][bookmark: _Toc310930798]Fuel Filtration
To determine conformance to Section 3.30.4, the Contractor shall certify that the fuel filtration system complies with the engine manufacturer's requirements for all operating conditions as specified.  The vehicle will be examined for all other requirements as specified and inspected for proper installation, and evidence of leaks.
4.32.85    [bookmark: _Toc284197164][bookmark: _Toc284402531][bookmark: _Toc284414398][bookmark: _Ref288803848][bookmark: _Toc310930799]Fuel Efficiency
To determine conformance with Section 3.30.5, the vehicle will be tested for improved fuel efficiency over the current P-19A on the road surfaces defined in the mission profile and at idle speeds. The average speeds for the fuel efficiency shall be 45 mph on Primary roads, 30 mph on Secondary roads, and 15 mph over Rolling Cross-Country terrain. Fuel consumption over each road surface will be used to calculate a weighted average based on the percent of mission profile as defined in Table 6-2. Fuel consumption will be evaluated at both idle and high idle speeds. TOP 2-2-603 will be used as a guide.
4.33    [bookmark: _Ref288737118][bookmark: _Toc310930800]Power Steering System
To determine conformance to Section 3.31, the vehicle will be tested to verify a primary and secondary (backup) power steering system is furnished.  Steering operation shall be in accordance with MIL-STD-1472 and retain positive steering control after loss of engine or electrical power. The system shall not exceed the manufacturers allowed fluid temperature with the vehicle operating in an ambient temperature of 120° F. All components will be inspected for proper mounting, function, belt condition, belt tension and evidence of leaks.
4.34    [bookmark: _Ref288737130][bookmark: _Toc310930801]Electrical System
To determine conformance to Section 3.32, the Government will inspect that the vehicle has a 24-volt electrical system and conforms to FMCSR 393.29 and FMCSR 393.31.  The vehicle electrical system will be monitored throughout testing to have no degradation when exposed to specified climatic elements, high-pressure washing and fording salt or fresh water to a depth of 30 inches.  All components will be inspected for proper mounting, function, proper routing and evidence of chaffing.
34. [bookmark: _Toc284197179][bookmark: _Toc284402545][bookmark: _Toc284414412][bookmark: _Ref288737136][bookmark: _Toc310930802]Alternator
To determine conformance to Section 3.32.1, the Government will inspect that the 24-volt alternator is waterproof and includes reverse polarity protection.  The alternator will be evaluated for proper operation throughout testing under all conditions as specified.  The alternator will be tested in accordance with NFPA 414, Section 6.3.6.
4.34.87    [bookmark: _Toc284197180][bookmark: _Toc284402546][bookmark: _Toc284414413][bookmark: _Ref288737141][bookmark: _Toc310930803]Wiring
To determine conformance to Section 3.32.2, the Government will inspect that the wiring and connectors are waterproof, sealed, and meet the requirements in accordance with SAE J1292, J163, FMCSR 393.27, FMCSR 393.28, FMCSR 393.32, and FMCSR 393.33.  Contractor certifications shall further include and substantiate compliance with all FMCSR as specified. All wiring will be examined for proper mounting, evidence of chaffing, connector pin alignment, and electrical system function.
4.34.88    [bookmark: _Toc284197181][bookmark: _Toc284402547][bookmark: _Toc284414414][bookmark: _Ref288803865][bookmark: _Toc310930804]Lighting
To determine conformance to Section 3.32.3, the Contractor shall certify that lighting assemblies, reflectors and associated equipment comply with MIL-STD-1179, FMVSS 108, FMCSR 393.9, FMCSR 393.11, FMCSR 393.17, FMCSR 393.19, FMCSR 393.20, FMCSR 393.22, FMCSR 393.23, FMCSR 393.24, FMCSR 393.25, FMCSR 393.26, NFPA 414.  The warning siren will be inspected to meet the specified requirements in accordance with NFPA 414, Section 6.3.27. All lighting and associated equipment will be examined for proper position, secure installation, and function.
4.34.89    [bookmark: _Toc284197182][bookmark: _Toc284402548][bookmark: _Toc284414415][bookmark: _Ref288803870][bookmark: _Toc310930805]Headlights
To determine conformance to Section 3.32.4, the Contractor shall certify that headlights meet FMVSS 108.  
4.34.90    [bookmark: _Toc284197183][bookmark: _Toc284402549][bookmark: _Toc284414416][bookmark: _Ref288803876][bookmark: _Toc310930806]Blackout Lighting
To determine conformance to Section 3.32.5, the Contractor shall certify that the spectral emission characteristics of blackout lights prevent emitting more that 10% energy within the 700 - 1100 nanometer wavelength region (near infrared).  Government will test to verify all lights and alarms are disabled when operating in blackout mode.
4.34.91    [bookmark: _Toc284197184][bookmark: _Toc284402550][bookmark: _Toc284414417][bookmark: _Ref288803881][bookmark: _Toc310930807]NATO Slave Receptacle
The Government will ensure that the NATO slave receptacle meets the requirements as specified in Section 3.32.6.  The vehicle will slave start another vehicle and will be slave started by another vehicle.  The components will be tested for compliance.
4.34.92    [bookmark: _Ref306095244][bookmark: _Toc310930808]Auxiliary Power Units
The Government will inspect and test the P-19A Replacement to ensure that the auxiliary power unit meets the requirements as specified in Section 3.32.6.
4.35    [bookmark: _Toc299962171][bookmark: _Toc301182940][bookmark: _Toc301183330][bookmark: _Toc301183720][bookmark: _Toc301184110][bookmark: _Toc301185663][bookmark: _Toc301349049][bookmark: _Toc301356501][bookmark: _Ref288803885][bookmark: _Toc310930809]Starting System
The system will be tested to ensure compliance with requirements specified in Section 3.33.  The system shall be inspected during QCI for proper operation, installation, corrosion inhibitors and waterproofing. 
4.36    [bookmark: _Ref288803901][bookmark: _Toc310930810]Electronics Architecture (Electronic Controls, Diagnostics and Prognostics)
To determine conformance to Section 3.34, the Contractor shall certify that the electronic controls, communications, diagnostics, and prognostics conform to a single SAE J1939 interface (physical layer, software layer, and data link layer) and are accessible from a single port and full J1939 and J1587 interfaces are provided to achieve electronic integration of the engine, transmission, ABS, traction control system, and driver panel display.
4.37    [bookmark: _Ref288737196][bookmark: _Toc310930811]Windshield Wipers and Washers
To determine conformance to Section 3.35, the Contractor shall certify that the required electric design meets the requirements specified in SAE J198, FMCSR 393.78, and FMVSS 104. The Government will test that the system is waterproof as specified in SAE J1455. The vehicle will be examined for the required windshield washer capability and the system will be inspected for proper installation, electrical and mechanical connections, and function.
4.38    [bookmark: _Ref288737205][bookmark: _Toc310930812]Power Train
The vehicle will be inspected by the Government to determine conformance to Section 3.36.
38. [bookmark: _Toc284197194][bookmark: _Toc284402560][bookmark: _Toc284414427][bookmark: _Ref288737211][bookmark: _Toc310930813]Automatic Transmission
To determine conformance, the Contractor shall certify that the transmission meets the requirements specified in Section 3.36.1.
4.38.94    [bookmark: _Toc284197195][bookmark: _Toc284402561][bookmark: _Toc284414428][bookmark: _Ref288737216][bookmark: _Toc310930814]Inhibitor System
To determine conformance to Section 3.36.2, the Contractor shall certify that the inhibitor system prevents driver shift control action from over speeding or damaging engine, transmission, or drive train components without damage.
4.38.95    [bookmark: _Toc284197196][bookmark: _Toc284402562][bookmark: _Toc284414429][bookmark: _Ref288737222][bookmark: _Toc310930815]Transmission Control System
To determine conformance to Section 3.36.3, the Contractor shall certify that the electronic gear selector meets the requirements of FMVSS 102. 
4.38.96    [bookmark: _Toc284197197][bookmark: _Toc284402563][bookmark: _Toc284414430][bookmark: _Ref288803912][bookmark: _Toc310930816]Transmission Filter
To determine conformance to Section 3.36.4, the Contractor shall provide certification from the component manufacturer that the transmission filter(s) provided is acceptable for its intended use.  The vehicle will be examined to verify that the transmission filter is readily accessible.
4.38.97    [bookmark: _Toc284197199][bookmark: _Toc284402565][bookmark: _Ref288803919][bookmark: _Toc310930817]Transfer Assembly
To determine conformance to Section 3.36.5, the Contractor shall certify that the transfer assembly, if used, is capable of proportioning or biasing output relative to the axle loads of the vehicle at off-road payload and that, if used, a multiple gear ratio transfer case is controlled electronically.
4.39    [bookmark: _Ref288737247][bookmark: _Toc310930818]Cab Components, Hood, and Fenders
To determine conformance to Section 3.37, all hoods, fenders, and cab components and associated hardware will be inspected by the Government to have proper mounting and function as required.  The Contractor shall certify compliance with FMVSS 113 and 206 and FMCSR 393.84.
4.40    [bookmark: _Ref288737253][bookmark: _Toc310930819]Wheels and Tires
[bookmark: _Ref9219908]To determine conformance to Section 3.38, the Contractor shall provide certification, from the tire manufacturer, of a minimum highway tread life of 10,000 miles. The wheels and tires will be certified in accordance with NFPA 414, Section 6.2.1.
4.41    [bookmark: _Ref288737258][bookmark: _Toc310930820]Central Tire Inflation System
To determine conformance to Section 3.39, the vehicles will be inspected and tested for the requirements as specified.  All components will be inspected for proper installation, function, leaks, chaffing, and required valve protection.  The CTIS will be inspected for the additional settings as required.  The system will be tested to verify that setting the CTIS controller to the terrain and load conditions accomplishes the requirements as specified.
41. [bookmark: _Ref8181114][bookmark: _Toc122402628][bookmark: _Toc310930821][bookmark: _Toc517765110][bookmark: _Toc526066947]CTIS Speeds
To determine conformance to Section 3.39.1, the Contractor shall certify that the vehicles will meet the requirements as specified.
41. [bookmark: _Ref8181226][bookmark: _Toc122402629][bookmark: _Toc310930822]Overspeed Protection and Warning
To determine conformance to Section 3.39.2, the vehicles will be tested to verify the operation of the warning and automatic inflation requirements as specified.
41. [bookmark: _Toc517765111][bookmark: _Toc526066948][bookmark: _Ref8181269][bookmark: _Toc122402630][bookmark: _Ref288737269][bookmark: _Ref288737285][bookmark: _Toc310930823]Tire Pressure
To determine conformance to Section 3.39.3, the Contractor shall certify that the tire pressure is automatically adjusted at intervals of not more than 15 minutes. The Contractor shall further certify that the tire pressures, over 24 hours and 2 weeks, do not exceed the allowable percentage of air loss.  Tire pressures will be inspected not to exceed variations as specified.  The gas law pressure/temperature relations will be taken into account when determining compliance with this requirement.  The vehicles will be inspected or tested to verify all other requirements as specified.
41. [bookmark: _Toc517765112][bookmark: _Toc526066949][bookmark: _Ref8181309][bookmark: _Toc122402631][bookmark: _Ref288737289][bookmark: _Toc310930824]Inflation and Deflation Time
To determine conformance to Section 3.39.4, the Contractor shall certify that the CTIS operates within the time constraints and achieves required tire pressures per the tire manufacturer. The vehicles will be inspected or tested to verify all other requirements as specified.
4.42    [bookmark: _Ref288737293][bookmark: _Toc310930825]Four Person Crew (KPP)
The Government will inspect that the vehicle meets the requirements specified in Section 3.40.
4.43    [bookmark: _Ref288737319][bookmark: _Toc310930826]Crew Compartment Environment (KPP)
The Government will inspect that the vehicle meets the requirements specified in Section 3.41.  The crew compartment will be tested in accordance with NFPA 414, Section 6.3.34.
4.44    [bookmark: _Ref288737347][bookmark: _Toc310930827]Glass
To determine conformance to Section 3.42, the Contractor shall provide a certification, from the glass manufacturer that all glass conforms to NFPA 414, FMVSS 205, FMCSR 393.60, FMCSR 393.61 and FMCSR 393.62.  All glass will be inspected for cracks, chips, discoloration, proper mounting and operation.
4.45    [bookmark: _Toc284197217][bookmark: _Toc284402583][bookmark: _Ref288737353][bookmark: _Toc310930828]Seat Belts
To determine conformance to Section 3.43, the Contractor shall certify that the five point seat belt assemblies are Type 2 and conform to the specified federal standards.
4.46    [bookmark: _Ref288737359][bookmark: _Toc310930829]Cab Equipment
To determine conformance with Section 3.44, the Contractor shall certify that the locking system has the same tensile strength as the padlock.  Location and functionality of the interior weapons mount for the M16A2 and M4 rifles will be inspected.  The weapons mount will be evaluated throughout the test to ensure that it does not interfere with the safe operation of the vehicle.  The cab will be inspected to verify the presence of the other required cab equipment as specified in Section 3.44.
4.47    [bookmark: _Ref288737367][bookmark: _Toc310930830]In-Cab Storage
To determine conformance to Section 3.45, in-cab storage devices will be inspected to ensure it meets the requirements specified.
4.48    [bookmark: _Ref288737373][bookmark: _Toc310930831]Heater, Defroster, A/C, Ventilation
To determine conformance to Section 3.46, the Contractor shall certify that the heater and defroster system complies with the requirements of FMVSS 103, FMCSR 393.77, and FMCSR 393.79.  During cold chamber testing the heater will be tested as outlined in TOP 2-2-650, TOP 2-2-708 and SAE J381.  Testing will be conducted at -25° F.  The vehicle shall also be tested to ensure the climate control system in the cab maintains an interior cab temperature between 50° F and 100° F in all operating environments.  The air conditioner will be tested in accordance with SAE J1503 with solar loading applied in accordance with MIL-STD-810.  The ventilation system will be tested as specified in MIL-STD-1472.
4.49    [bookmark: _Ref288737382][bookmark: _Toc310930832]Controls, Displays, and Control Cables
To determine conformance to Section 3.47, the Contractor shall certify that controls and displays conform to the requirements of FMVSS 101, FMVSS 124 and MIL-STD-1472.  The Contractor shall further certify that control location and operation conform to SAE J680 or SAE J209 and that control markings comply with SAE J2402 or SAE J1362.  All controls will be inspected for correct operation, proper mounting, ease of operation, and proper electrical connections.
4.50    [bookmark: _Ref288737387][bookmark: _Toc310930833]Low-Visibility System
To determine conformance to Section 3.48, the system will be tested and demonstrated to ensure it meets the guidelines as outlined in NFPA 414, Section 4.11.4.8.
4.51    [bookmark: _Ref288737391][bookmark: _Toc310930834]Horn
To determine conformance to Section 3.49, the horn and associated components will be inspected for secure mounting, location, and function.
4.52    [bookmark: _Ref288737395][bookmark: _Toc310930835]Gauges and Indicators 
The Contractor shall provide certifications from the gauge manufacturers that the accuracy of all gauges meet or exceed the requirements specified in Section 3.50.  All gauges and associated hardware will be inspected for secure mounting, evidence of damage, and proper function.
4.53    [bookmark: _Ref288737400][bookmark: _Toc310930836]Wheel Splash and Stone Throw Protection
To determine conformance to Section 3.51, the vehicle will be examined to verify the mud flap requirements as specified, and installation in accordance with SAE J682.  The mud flaps and associated components will be inspected for all other requirements as specified.
4.54    [bookmark: _Ref288737411][bookmark: _Toc310930837]Viewing Port
If provided, to determine conformance to Section 3.52, the viewing port will be evaluated and inspected throughout the test to verify functionality and durability.
4.55    [bookmark: _Ref288737416][bookmark: _Toc310930838]Drain Plugs
The Government will inspect to determine conformance to Section 3.53.  All drain plugs will be inspected for accessibility, proper installation, and evidence of leakage.
4.56    [bookmark: _Toc286921389][bookmark: _Ref288737419][bookmark: _Toc310930839]Basic Issue Items
To determine conformance to Section 3.54, the Government will inspect to ensure the presence of all BII. The Contractor shall provide a complete listing of all components required.
4.57    [bookmark: _Ref288737425][bookmark: _Toc310930840]Storage
To determine conformance with Section 3.55, the vehicle storage will be evaluated throughout testing. All components will be inspected for proper mounting and ease of operation.
4.58    [bookmark: _Toc286921393][bookmark: _Toc286921394][bookmark: _Ref288737428][bookmark: _Toc310930841]Radio Networks
The Government will inspect to ensure that the vehicle meets the requirements as specified in Section 3.56.
4.59    [bookmark: _Ref288737433][bookmark: _Toc310930842]Intercom
The Government will inspect to ensure that the vehicle meets the requirements as specified in Section 3.57.
4.60    [bookmark: _Ref288737436][bookmark: _Toc310930843]Electromagnetic Environmental Effect
To determine conformance to Section 3.58, the Contractor shall certify that all vehicle and associated interface conform to the performance requirements for CE102, CS101, CS114, RE102, and RS103 of MIL-STD-461 for the ground-based installation. Warning buzzers, horns, and electronic modules used exclusively for maintenance are exempt from this requirement.
5.0  PRESERVATION PACKAGING
[bookmark: _Toc280347806][bookmark: _Toc280778224][bookmark: _Toc281831235][bookmark: _Toc281839056]The following paragraphs describe the preservation and packaging requirements.
5.1    [bookmark: _Toc310930845]Vehicle
The vehicle shall be packaged and shipped in accordance with best commercial practices to protect vehicles during shipment, handling, and temporary storage not to exceed 90 days from date shipped.  Adequate protection and security shall be given to equipment and components susceptible to loss or damage from pilferage, vandalism, vibration corrosion, or other environmental deterioration, and any other conditions incidental to distribution of the vehicle.
5.2    [bookmark: _Toc310930846]Basic Issue Items
BII shall be packaged and shipped in accordance with best commercial practices, stowed separately from other equipment, meet common carrier acceptance, and provide safe delivery to destination.
5.3    [bookmark: _Toc310930847]Removed Items
All items removed or loose parts shall be packaged and shipped in accordance with best commercial practices in such a manner that it will protect the contents, with no damage to the items within, during movement and storage.
5.4    [bookmark: _Toc310930848]Deprocessing
The Contractor shall prepare and provide each vehicle with deprocessing instructions to allow receiving personnel to place the vehicle in full operating condition.
5.5    [bookmark: _Toc310930849]Marking
The vehicle and BII shall be marked in accordance with ASTM D3951 for shipments to the Department of Defense.
1. [bookmark: _Toc310930850]DEFINITIONS
[bookmark: _Toc280778231][bookmark: _Toc281831242][bookmark: _Toc281839063]The following are definitions for terms used in this specification.
6. [bookmark: _Toc310930851]Cone Index
An index of the shearing resistance of a medium as measured at any depth by a cone penetrometer.  The resistance of the medium to penetration by a 30° cone with a 0.5 in2 circular base is expressed in pounds of force on the handle per square inch of the base area.  In the basic Waterways Experiment Station (WES) VCI system, the CI is considered an index only and no direct meaning is aligned to its dimensions.
6.1    [bookmark: _Toc310930852]Degradation
Reduced capability to perform the vehicle’s mission.
6.2    [bookmark: _Toc310930853]Key Performance Parameters (KPP)
Those capabilities or characteristics considered most essential for successful mission accomplishment.  Failure to meet a KPP threshold can be cause for the system selection to be reevaluated or the program to be reassessed or terminated.
6.3    [bookmark: _Toc310930854]Leaks
The following definitions shall be used for the examination of defects or leaks.  Wetness around seals, gaskets, fittings, or connections indicates leakage.  A stain also denotes leakage.  If a fitting or connector is loose, broken, or defective, use Table 6-1 as a guide: 

[bookmark: _Toc309393910][bookmark: Table_6_1]Table 6-1 Examination of Defects of Leaks
	Class I
	Leakage indicated by wetness or discoloration not great enough to form drops.

	Class II
	Leakage great enough to form drops but not enough to cause drops to drip from item being checked inspected.

	Class III
	Leakage great enough to form drops that fall from the item being checked inspected.



6.4    [bookmark: _Toc310930855]Reliability
The probability that an item shall perform its intended function for a specified interval under stated conditions.
6.5    [bookmark: _Toc310930856]Availability
Operational Availability (AO) is calculated as the sum of operational time and standby time, divided by the sum of operational time, corrective maintenance time, preventative maintenance time, standby time, and administrative and logistics downtime.  Achieved Availability (AA) is calculated as operational time divided by the sum of operational time, corrective maintenance time and preventative maintenance time.
6.6    [bookmark: _Toc310930857]Maintainability
A measure of the ability of an item to be retained in or restored to a specified condition when maintenance is performed by personnel having specific skill levels, using prescribed procedures, resources, and equipment at each prescribed level of maintenance and repair.
6.7    [bookmark: _Toc310930858]Mean Miles Between Preventive Maintenance
The Mean Miles Between Preventive Maintenance (MMBPM) equals the total miles driven divided by the number of preventative maintenance actions performed.  A preventative maintenance action can include several maintenance tasks if the tasks are performed at the same scheduled interval.  Example: A 3,600-mile lubrication and a 7,200-mile service are considered one preventative action at the 7,200-mile interval since they are both performed, at that interval, together.
6.8    [bookmark: _Toc310930859]Curb Weight
Vehicle CW shall be defined as the weight of the vehicle equipped with the electrical power source and including kits with BII, On Vehicle Equipment (OVE), full complement of fuel, lubricants, and coolant.
6.9    [bookmark: _Toc310930860]Gross Vehicle Weight Rating
The GVWR shall be defined as the sum of the CW and the maximum payload that can be imposed without exceeding the rated capacity of any component in the system.
6.10    [bookmark: _Toc310930861]Mission Profile
Unless otherwise specified, performance shall be demonstrated on surfaces such that 85% is completed on improved hard surface roads, 10% on improved gravel roads and 5% unimproved surface cross country.  The Government has defined mission profile percentages and Root Mean Squared (RMS) values for surface roughness which are listed below.

[bookmark: _Toc309393911][bookmark: Table_6_2]Table 6-2 Mission Profile
	Road Surface
	Percent of Mission Profile
	RMS
	Average Speed MPH

	Primary
	85%
	0.1”- 0.3”
	55

	Secondary
	10%
	0.3”- 0.0”
	30

	Rolling Cross Country
	5%
	1.0”- 2.5”
	20


 
6.11    [bookmark: _Toc310930862]Root Mean Squared
A measurement used to describe the roughness of a terrain.
6.12    [bookmark: _Toc310930863]Serviceable
Parts which are ready for service, usable, and durable.
6.13    [bookmark: _Toc310930864]Unserviceable
Parts or components that through testing, are not capable of being used.
6.14    [bookmark: _Toc310930865]Mission-Oriented Protective Posture Level 4
Protective gear to be used in a toxic environment, i.e., during a chemical, biological, radiological, or nuclear (CBRN) strike.  Military personnel are completely encapsulated by wearing closed chemical overgarments with chemical undergarments, wearing the chemical mask, rolling down and adjusting the chemical mask hood, and putting on nuclear biological chemical (NBC) rubber gloves with cotton liners to attain this level.  This posture provides the highest degree of chemical protection but also the most negative impact on the individual's performance.
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