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*Note:  In this draft,Sections 4.0, 5.0, and 6.0 are templates for the writer and do not in any way pertain directly to the LAV-C2 Upgrade Program.
Light Armored Vehicle − Command and Control (LAV -C2) 

Upgrade System Requirements Document
1.0 Scope. This document covers functional, configuration, and quality assurance requirements for the United State Marine Corps’ (USMC) upgraded Light Armored Vehicle − Command and Control (LAV-C2 ) variant​ and associated subsystems.  Pertaining to the implementation of Contract XXXXXX-XX-XXXX.

1.1 LAV-C2 System Overview. The LAV-C2 is a tactical command and control vehicle intended to provide necessary voice and data connectivity to intelligence, fire support, and maneuver elements in support of the Light Armored Reconnaissance (LAR) Battalion or independent LAR company units during amphibious operations and subsequent operations ashore. The LAV-C2 was acquired from Canadian Commercial Corporation/General Dynamics Land Systems – Canada (formerly called Diesel Division, General Motors of Canada) as the result of a full and open competition, non-developmental item (NDI) acquisition.  The LAV-C2 upgrade program addresses documented deficiencies identified by the LAV Operational Requirements Document (ORD), to include an improved capability to receive and transmit digital data, share information among workstations, and incorporate more reliable long range communication capabilities such as improved high frequency (HF) and satellite communication (SATCOM) on-the-move.   

The LAV-C2 crew consists of two Marines:  a vehicle commander and driver.  It holds workstations for a minimum of five non-organic staff personnel.  The LAV-C2 must accommodate the Command, Control, Communication and Computer systems of the Marine Corps Air-Ground Task Force (MAGTF) C4I software baseline.  The LAV-C2 requires internal communications for duplex (two-way) voice communications between all stations.  The LAV-C2 design and system interfaces must provide for simultaneous operation of radio and intercommunications with no interference with other crew or station functions.  

The LAV ORD requires the LAV-C2 vehicle to have a mission-tailorable communications configuration that allows the commander to determine the mission specific command, control, communications, computers, and intelligence (C4I) requirements to accomplish the mission.  The LAV-C2 external radio-frequency communications equipment must support the doctrinal voice and data circuits of the LAR command element, and be resident on the platform.  The LAV-C2 requires the capability to communicate with Higher/Joint Headquarters and direct a deep precision strike using ground- and sea-based precision strike munitions at ranges of 300 miles (threshold) to 400 miles (objective).  The LAV-C2 requires the capability to receive data derived from Unmanned Aerial Vehicle (UAV) and Unmanned Ground Vehicle (UGV) sensor platforms.  (ORD No. MOB 211.4.5,Change 2 dated 24 Mar 98). 

1.2 LAV-C2 Upgrade Program Concept.  There is no plan to replace the current fleet of 50 LAV-C2 vehicles in the near term.  The LAV-C2 must remain viable and effective on the battlefield until at least 2015.  Originally fielded as primarily a voice transmission platform, the LAV-C2 upgrade addresses modernization and hardware obsolescence issues and focuses on enhancing the communications suite onboard the platform to accommodate required digital and voice traffic.  It will do this initially by employing some components in the communication suite drawn from existing legacy equipment, but it shall allow for the integration of the Joint Tactical Radio System (JTRS) when it is fielded (planned fielding FY09).  


At Milestone "0" of the LAV-C2 upgrade program, the Acquisition Decision Memorandum, signed by the Milestone Decision Authority (MDA) on 22 February 2000, directed that Program Manager, Light Armored Vehicle (PM-LAV) identify affordable technical alternatives that will posture the LAV-C2 upgrade program to quickly take advantage of emerging communications technology.  Further, the MDA directed that PM-LAV closely coordinate his activities with Program Manager, AAAV/EFV  (PM-Expeditionary Fighting Vehicle) to ensure that both command and control programs are as “closely aligned as possible.”  The program will be executed in a manner fully compliant with these directions.

The upgraded LAV-C2 will, in short, provide a hardware and software solution capable of supporting complex radio configurations. The upgrade will provide critical communications functions (e.g., antenna co-site mitigation, power conditioning/amplification, antenna coupling, navigation, switching, routing, COMSEC/INFOSEC, operator interface, and digital remote control) in a self-contained suite which supports a mixture of legacy radios and, as it becomes available, the JTRS.  

2. Applicable Documents.  The documents listed in this section are specified in sections 3, 4, and 5 of this specification.  This section does not include documents cited in other sections of this specification as they are recommended either as examples or for additional information.  While every effort has been made to ensure completeness of this list, the contractor is cautioned that the all the requirements of sections 3, 4, and 5 of this specification shall be met whether or not they are from documents listed. 
The documents listed are of the revision or issue current at time of release of this solicitation or contract except as otherwise cited herein.  They form a part of this specification to the extent that they are specified herein.  In the event of conflict between the documents referenced herein and the contents of this specification, the contents of this specification shall be considered a superseding requirement.

2.1

Government Documents

2.1.1

Specifications

2.1.2

Standards
2.1.3 Handbooks

2.1.4

Other Government Documents
2.2

Order of Precedence
2.3

Availability of Government Documents

3.0 Physical Characteristics and Performance Capabilities Required for the Upgraded LAV-C2 
3.1 General Requirements.  The vehicle shall maintain its current driver and vehicle commander positions.  In addition to the positions for these crew members, the vehicle shall have five staff stations.  COTS and GOTS equipment shall be employed in the LAV-C2 design to the maximum extent practicable. 

3.1.1 Current LAV-C2 Performance.  The changes to the LAV-C2 system resulting from upgrade of vehicle design shall not degrade the vehicle’s automotive performance and combat capabilities in any manner except in trade-off for improved performance in another functional area acceptable to the Government.  Performance characteristics shall not be made deficient in any way with respect to threshold levels specified in the LAV Operational Requirement Document.    A related document, the Demonstrated Performance Specification for the LAV- C2, or DPS, is appended to this SRD for information only (see Appendix 3).
3.1.2 Vehicle Layout.  The LAV-C2 shall be capable of carrying up to seven (7) Marines.  Two positions shall be for the crew members, with the driver occupying the front position and the vehicle commander (VC) occupying the position immediately behind the driver.  The five remaining stations in the raised-roof, staff section of the vehicle shall accommodate the embarked staff.    
3.1.3 Purpose-Defined Reconfigurability.  Since Marine Air Ground Task Force (MAGTF) task organizations are tailored to each situation, the LAV-C2 shall be adaptable to various personnel configurations to serve organizations at the battalion-and-below.  Each station shall have the flexibility to be configured for use at the battalion level by the operations officer, fire support coordinator, air officer, intelligence officer, other liaison officers as required, and a communications specialist.  Company level users will overlay the company executive officer, artillery forward observer, forward air controller, an additional supporting arms (mortar, naval gunfire) representative and radio operator over the battalion level staff positions.
3.1.4 Single-Point Failures.  Failure of a Line Replaceable Unit (LRU) integrated into the LAV-C2 suite of C4I equipment under this contract activity, whether the LRU be a Government- or Contractor-furnished item, shall not result in failure of other LRUs in the C4I suite.
3.2 C4I Characteristics
3.2.1
Workstation Equipment Function and Design Requirements.  The upgraded LAV-C2 shall have as many as five networked laptop workstations for the embarked staff (objective), but no less than three (threshold). The laptop computers incorporated into the workstations are defined on the “Government-Furnished C4I Equipment” list at Appendix 2. Each staff station shall have the capability to allow for the full use of: C2PC (Command and Control Personal Computer) Gateway software in support of operations, intelligence, and situational awareness; Advanced Field Artillery Tactical Data System (AFATDS) employed for fire support coordination; and a yet to be determined video download link capability for the viewing of UAV, UGV, and other air or ground video imagery. During normal on-vehicle operations, each staff workstation shall have access to and use of all software programs available on the vehicle via the on-board server.  In the event of a server failure, the laptop at each staff station shall provide continual, unbroken operations using the above-cited Windows OS-based C2PC software; regular updates of the AFATDS tracking data shall be stored in a mass memory unit (MMU) such that, given a server failure and subsequent emplacement from on-board stowage of the laptop with the UNIX-based OS at a workstation, AFATDS can be run with access to the latest tracking data.  Each staff station shall have the ability to display the content of other staff station screens at the staff member's discretion through a monitor/video switching capability.  However, means shall be provided such that in any work session in which a given program is run, only those staff stations selected by the senior staff member shall be permitted to input data to execution of the program.  The LAV-C2 vehicle’s communication circuits shall be designed such that, in the event of on-board server or network failure, each of the voice and data receiver/transmitters shall be accessible from a work station with minimal “rewiring” and without use of tools.  Provision of a trackball pointing device for all the laptops is an objective requirement.
3.2.2 Printer Requirement.  The vehicle shall have either a color (objective) or black-and-white (threshold) printer accessible by each staff member through the on-board network for use from his workstation. 
3.2.3 Intercommunications System.   The command and control LAV shall have an as yet to be determined intercommunications system that can be programmed for either one-to-one conversation or a selection of other staff or crew positions simultaneously. Provisions for the mounting and operation of the intercommunications system shall permit access to such radio nets as designated by the senior staff member.  
3.2.4 Communications Equipment.  The upgraded LAV-C2 vehicle will be fielded using legacy radio systems.  It is expected that these radios will be replaced by the Joint Tactical Radio System (JTRS).  All racks shall be designed to mount the current radios, but with the flexibility to mount the JTRS without requiring structural changes in the rack. The onboard radios presented in this document in Appendix 2 (Government Furnished C4I Equipment) as well as their associated antennas and any ancillary equipment necessary for their operation shall be integrated into the vehicle. 
3.2.5 On-Vehicle Antennas.  The above radios shall have an external vehicle mounted antenna capable of transmitting and receiving when the vehicle is on the move.  Co-site interference shall be mitigated to the maximum extent practicable.  (See ¶ 3.3.10.2.1 below.)  

3.2.6 Remote Antennas.  A remote antenna capability shall be provided for each radio system onboard.  A patch panel(s) shall be provided for easy linkage of remote antennas to their corresponding radio receiver/transmitter at the exterior of the vehicle hull. 
3.2.7 HF Antenna:  As objective requirements, the HF antenna shall: operate without need of a coupler, be designed to reduce cosite interference, be safe when inadvertently  touched during transmission, and permit HF communication by both ground wave and near-vertical-incidence-sky wave propagation.

3.2.8 Net Ready (KPP):  All activity interfaces, services, policy-enforcement controls, and data-sharing of Network-Centric Operations Warfare Reference Model (NCOW-RM) and Global Information Grid Key Interface Profiles (GIG-KIPs) will be satisfied to the requirements of the specific Joint integrated architecture products (including data correctness, data availability and data processing), and information assurance accreditation specified in the threshold (T) and objective (O) values.
3.2.8.1 Enterprise Level or Critical:  100 percent of interfaces certified: services; policy-enforcement controls; and data correctness, availability, and processing requirements designated as enterprise-level or critical in the Joint integrated architecture (threshold).

3.2.8.2 Comprehensive Joint Level:  100 percent of interfaces certified: services; policy-enforcement controls; and data correctness, availability, and processing in the Joint integrated architecture (objective).

3.2.9 Server.  The Government-furnished Expeditionary Fighting Vehicle’s (EFV’s) Multi-processor Unit (MPU) with board-to-board data transfer shall serve as the on-vehicle server for the LAV-C2.  (See Appendices 1 and 2.)
3.3  Electrical/Power Characteristics
3.3.1 Stationary Operations Requirement.  For the purposes of this upgrade, “silent watch” will be defined to mean that the LAV-C2 vehicle shall have a six hour (objective) and four hour (threshold) capability to operate the entire communications suite without running the vehicle engine.  This is a required capability.
3.3.2 Power Management.  Such means shall be provided that the vehicle power shall be be sufficiently devoid of transient variations (spikes, drops, etc.) that all equipment aboard may be operated without degradation and shall be protected from damage from such variations. 
3.3.2 Auxiliary Power Capability. The vehicle shall have an externally mounted Auxiliary Power Unit (APU).  The APU shall be removable0 for strategic or operational movement and stored internally.  The APU shall run on the same fuels available to the LAV FOV.  The APU shall have the capability to be connected directly into the vehicle fuel system.  The APU shall have a noise signature significantly less than that of a LAV-C2 running at idle speed and in normal steady-state operation at maximum specified load not exceed  XXX dbA.  [Or should we say instead, ‘produce a sound-level at least XXX dbA lower than that of the LAV-C2 with engine at high idle’?    ]
3.3.3 Uninterrupted Power Supply (UPS).  To prevent data loss and communication breaks upon failure of the batteries, a UPS shall be provided to supply sufficient power to run the information and communications equipment for 15 minutes (threshold) or longer.
3.3.4 Alternator and Starting.  For safety and future expansion of capabilities, an alternator shall be integrated into the vehicle to meet the vehicle’s power requirements for both the current equipment suite and a suite including the Joint Tactical Radio System.
3.3.4.1 Reserve Alternator Capacity.  The alternator provided for the upgraded LAV-C2 vehicle shall be capable of generating power at least 25 percent in excess of that needed to power all electrical equipment aboard the vehicle (to include the communications suite in both the case when comprised of all-legacy equipment and the case when inclusive of the JTRS) when all equipment is energized (“on”) and drawing full rated power. 
3.3.4.2 Ensured Start Capability. The vehicle shall be provided with a means (e.g., a dedicated battery bank, an ultra-capacitor, or other suitable device(s)) ensuring engine start when batteries dedicated to running the communications suite and on-vehicle electrical equipment are depleted. 
3.3.5 Power Provisions for the Handheld Devices. Electrical power provisions shall be made to support the charging of cell phones or other handheld devices and shall provide power to liaison officer laptops when attached to the LAR battalion or company. 

3.3.6 Signal Entry Panel (SEP).  A signal entry panel(s) shall be provided to provide electrical power, data transmission and communications interface in support of stationary command post operations.  It shall be accessible to, and linkages shall be capable of being made by, a Marine standing on the ground in proximity to the vehicle.  The cables/conductors required to extend this functionality into the stationary command post shall be carried on board the vehicle.
3.3.7 Shore Power Provisions.  An external panel shall be provided that will accept universal shore power.

3.3.8 Switching between Sources of Power.  The communication suite shall not be required to be shut down in order to switch between vehicle, APU and shore power.
3.3.9 Data Entry Panel.  An external panel shall permit the connection of Cat V cables to upload data to and download data from the vehicle.
3.3.10 Electromagnetic Characteristics.  

3.3.10.1 Electromagnetic Interference/ Electromagnetic Compatibility.  The LAV-C2 shall provide intra-and inter-system electromagnetic compatibility (EMC) and shall be immune to electromagnetic interference (EMI) disruptive of normal C4I performance.  LAV-C2 subsystems shall not be operationally degraded due to electromagnetic emissions from vehicle components or due to susceptibility its constituent components.  System components shall meet EMC requirements of MIL-STD-461, “ Requirements for the Control of Electromagnetic Interference Emissions and Susceptibility,” as applicable: CE 102, CE106, CS101, CS 103, CS 104, CS105, CS114,  (10 kHz – 30 kHz), CS115, CS116, RE102, RE103, (2 MHz – 18 GHz). 
3.3.10.2 Interference and Susceptibility Control.  Interference and susceptibility within the system shall be controlled by design provisions sufficient to eliminate undesired responses and emissions from all electronic and electrical subsystems, circuits, equipment items, or devices in or associated with the LAV-C2 system irrespective of whether the output is electrical, aural, video, or mechanical.  This requirement applies over the entire frequency ranges (including generated harmonics, spurious emissions, and susceptibilities) utilized by installed subsystems, circuits, and devices for which installation provisions have been made and by associated ground support equipment.  This requirement specifically includes operation of subsystems and equipment items when operating with their installed antennas or sensing elements when performing their intended functions in all operational modes.  When subjected to validation requirements in this section and section 4 in accordance with the approved test plan for the upgraded LAV-C2 system, there shall be neither unacceptable response nor malfunction of any subsystem or equipment item because of EMI resulting from any combination of the subsystem or equipment items in the upgraded LAV-C2 system.
3.3.10.2.1 Cosite Interference.  Such means (whether hardware, software, physical arrangement of antennas or components, or a combination thereof) shall be provided as to mitigate cosite interference in the LAV-C2 radios.  Toward this end, and to make the LAV-C2 system less readily identifiable, a reduction of the number of antennas on the vehicle through multiplexing schemes or other appropriate hardware or algorithms shall be an objective characteristic.
3.3.10.2.2 High Altitude Electromagnetic Pulse (HAEMP) Protection.  The vehicle shall be protected from damage resulting from exposure to a HAEMP in such a manner and such a level that that the C4I suite and all equipment therein remains fully functional after being exposed.  
3.3.10.3 Wiring and Cables.  Wiring and cabling shall be designed to minimize coupling and obtain optimal separation and use of available space.  Cable design shall provide for adequate termination of shielded wires.  Unless otherwise specified, connectors used to carry shielded wires shell: use a conductive finish; use a back shell and sheathing providing for peripheral bonding of shields; and prevent entrance and accumulation of water in cable sheathing.  Each wire or cable shall be categorized according to its interference and susceptibility characteristics.   Wiring and cabling shall be marked in a  manner permitting personnel to identify the EMC category of each wire or cable.
3.3.10.1 Cabling for Stationary Operations.  All cabling required to remotely power and operate the vehicle’s laptops in (threshold) and intercommunication control boxes (objective) from a tent or temporary structure attached to the rear of the vehicle shall be provided.  On-vehicle stowage provisions for these cables shall be made.   The cables shall be of designs and lengths permitting all of the laptops and AN/GRA-39 headsets (?)(linked to intercom control boxes the various on-vehicle stations) to be operated at least 15 feet (threshold) to 30 feet (objective) from their respective connections on the signal entry panel at the rear of the vehicle.  
3.3.10.4 Bonding and Grounding.  For the LAV-C2 system, bonding and grounding provisions shall be made in accordance with standard commercial practice with respect to selection of hardware and materials, jumpers, and surface preparations.  Grounding jacks are required for each fuel nozzle.  Grounding jacks shall be provided at locations convenient for handling weapons or explosive devices, typically near attachment or loading points.  Grounding points shall be provided at locations convenient for servicing and maintenance of subsystems or equipment.  Grounding jacks shall be attached to structure such that resistance across bonds shall be less than 2.5 milliohms.
3.4 Hull and Stowage Characteristics
3.4.1 Temporary Roof-Mounted Antenna Provisions.  A port, slit, or other suitable provision shall be made at each staff position to permit for the temporary use of a roof-mounted antenna with an interior-mounted man-portable radio. 
3.4.2 Reconfiguration of Hull. The hull of the vehicle shall be configured to offer sufficient internal space for the crew and equipment to meet operational, physical, and performance requirements established herein.  (Transportability of the upgraded LAV-C2 by a C-130 transport aircraft is a requirement).
3.4.3 Hatches.  Each staff position shall have an individual hatch directly overhead of the workstation.  (Objective)
3.4.4 Seating. Each staff position seat shall allow for the staff member to stand on the seat and observe the vehicle’s environment through a hatch or, at his discretion, to sit on the seat and operate the command and control systems at that station.  The seat back shall either fold down or swing away.
3.4.5 Ventilation. An overhead fan or other active crew ventilation system shall be provided for the comfort of crew and staff. 
3.4.6 Special Mounting Capabilities. A mount capable of integrating a laser designator shall be available at each hatch location.  (Objective)    The mount shall allow for the forward air controller or forward observer to designate targets for engagement. 
3.4.7 Multipurpose External Storage Rack(s). A storage rack(s) removable or foldaway for air transport and of maximum capacity practicable shall be integrated onto the vehicle for the purpose of carrying on-vehicle-equipment and the crew and staff backpacks and personal gear while keeping the raised roof vehicle as free of such items as possible.  As an objective, the rack(s) shall be capable of holding two (2) five-gallon water, eight (8)  each POL (fuel and lubricant) cans; stationary command post equipment, to include camouflage net, shelter (complete with poles or structure elements, lighting equipment, chairs, and tables) with an estimated volume of 3 feet x 2 feet x 4 feet; two (2) standard 12-package boxes of Meals-Ready-to-Eat; pioneer equipment; a tow rope suitable for the vehicle, 600 rounds of 7.62 NATO standard ammunition for the self-defense machine gun, eight (8) M8 smoke grenades, one (1) roll of concertina wire, and other mission oriented equipment which can be carried by the multipurpose racks while affixed to the vehicle.    
3.4.8 Hull Attachments. Straps or another suitable attachment system shall be provided on the outside of the hull for affixing and carrying crew and staff backpacks and other personal field gear and for use with the vehicle’s multipurpose racks (paragraph 3.4.7).   
3.4.9 Camouflage.  A camouflage system shall be employed that requires less stowage space and set up time than does the current camouflage netting system.  (Objective)   
3.4.10 Internal Racks.  An internal rack required to mount servers, routers, computers, radios, switches, power converters, antenna matching units or any other communications suite component shall have the following characteristics.  The racks shall provide shock isolation.  The racks shall accommodate the current hardware and shall have the flexibility to accommodate future (yet to be defined) hardware without requiring structural changes to the rack.  The power, data and antenna cabling shall be configured to accommodate the current hardware and shall only require rack internal cabling changes when future hardware is integrated.
3.5 Stationary Command Post Characteristics
3.5.1 Stationary Operations Shelter System. The vehicle shall have the capability to integrate lightweight shelters for use during stationary command post operations.  Provisions for the shelter integration shall provide weather protection and shall prevent light from escaping during night operations.  [Do we need integration of different types of shelters to be provided?  SICCUPS? Temper tents?]
3.5.2 Shelter Provisions for Light Management. The LAV- C2 shall be provided with a  shelter boot permitting the LAV-C2, LAV 25, and HMMWVs to integrate into the command post shelter without compromising weather protection or allowing light to escape.  The shelters will employ a vestibule or similar system that allows for personnel to ingress and egress the command post while maintaining light security.
3.5.2.1 Shelter Stowage (Objective).  Each LAV-C2 shall carry a single shelter that has been integrated into the vehicle stowage layout.  The LAV-C2 shelters will be configurable to allow for the use of a single 10 X 10 (approximate) foot shelter at the company level and of multiple 10 X 10 (approximate) foot shelters at the battalion level. 
3.5.2.2 Shelter Lighting. Each shelter shall have a lighting system that is integrated into the vehicle power and shelter system.  The lighting design shall be such that, given the  shelter structure and fabric, it ensures that the light does not appear through the fabric when night vision goggles are in use.
3.5.2.3 Portable Furniture for Stationary Operations. Portable tables and chairs will be components of the stationary command post and shall be integrated into the LAV-C2 stowage plan.  
​3.5.2.4 Assembly Time.  Three Marines shall be able to fully erect each shelter, to include the attachment of boots, lighting, power, tables, chairs, remote radio/speaker systems, and map boards within 20 minutes (objective), 30 minutes (threshold) during daylight and within 30 minutes (objective), 40 minutes (threshold) during the hours of darkness. 
3.5.7 Visual Display.  A remote, flat screen or projected image shall be provided for use in one of every two battalion-level vehicles.  This screen or projected image shall be used to remote the image from inside one of the vehicles during stationary command post operations.  
3.5.8 Map. The LAV-C2 shall also have a map board to hold a conventional paper map, thus serving as a non-electronic backup that can be easily removed for use in a stationary command post. 
3.5.9 Shelter Ventilation. The LAV-C2 stationary command post tents will have ventilation systems that allow for the transfer of air during hot temperature operations, without compromising the requirement to remain lightproof
 

 4  QUALITY ASSURANCE PROVISIONS

4.1 RESPONSIBILITY FOR INSPECTION.  Unless otherwise specified in the contract or this specification, the supplier is responsible for the performance of all inspection requirements as specified herein.  Except as otherwise specified in the contract or this specification, the supplier may use his own or any other facilities suitable for the performance of the inspection requirements specified herein, unless disapproved by the Government.  The Government reserves the right to perform any inspections set forth in this specification where such inspections are deemed necessary to assure supplies and services conform to prescribed requirements.  In-process inspections/tests as outlined herein (including Receiving Inspection) that are substantiated by inspection/test documentation made available at Final Inspection Record (FIR) inspection will not be performed again at FIR.

4.1.1  CONTRACTOR’S QUALITY ASSURANCE SYSTEM.  Unless otherwise specified by the procuring activity, the production contractor shall develop and maintain an effective inspection and quality assurance system for the integration of the LAV-C2 UPGRADE  vehicles.  A current written description of the system shall be made available to the Government upon request.  The production integration contractor will not be restricted to the inspection station or to the method of inspection listed, provided that an equivalent control is included in the quality assurance procedure.  The production contractor shall notify the Government of any change to the written procedure that might affect the degree of control required by this specification or other applicable documents referenced herein.

4.1.2  GOVERNMENT VERIFICATION.  All quality assurance operations performed by the contractor will be subject to Government verification at unscheduled intervals.  Verification will consist of (a) surveillance of the operation to determine that practices, methods, and procedures of the written quality assurance system plan are being properly applied, and (b) Government product inspection to measure the quality of the product offered for acceptance.  Deviation from the prescribed or agreed upon procedures, or instances of poor practices which might have an adverse effect upon the quality of the product, will immediately be called to the attention of the contractor.  Failure of the contractor to promptly correct deficiencies shall be cause for suspension of acceptance until corrective action has been made, or until the conformance of the product to prescribed criteria has been demonstrated.

4.1.3  INSPECTION OF PARTS AND COMPONENTS.  The contractor when requested shall make available to the Government at the time of any Government inspection, legible drawings and printed specifications to which the LAV-C2 UPGRADE  components/enhancements or any of its parts/components were manufactured.  Such drawings and specifications shall be annotated to reflect the latest revision incorporated therein.  Upon completion of inspection(s) by the Government, all drawings and specifications will 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/specifications.  All deficiencies detected during any contractor or Government inspection (end item or in process) shall be corrected by the contractor at no cost to the government.  During any government inspection, the contractor shall provide inspection assistance upon request.

4.1.4  QUALIFIED PRODUCTS.  In the event that particular specifications referenced in this document have a Qualified Product List (QPL), the production contractor shall utilize items only from vendors specified in the applicable QPL for the integration into the LAV-C2 UPGRADE  vehicles.  The production contractor shall document the acquisition of all QPL items with listing of suppliers, quantity, date of QPL in addition to purchase orders.  Such QPL documentation shall be made available to the Government upon request.

4.1.5 QUALITY ASSURANCE PROVISIONS (QAP)/QUALITY ASSURANCE REQUIREMENTS (QAR)/ SUPPLEMENTARY QUALITY ASSURANCE PROVISIONS (SQAP).  In the event that ordnance or military specification (MS) drawings referenced in this document, or lower tier drawings applicable to the referenced drawings, have QAPs, QARs or SQAPs applicable; the contractor shall inspect the parts/components in accordance with the QAP, SQAP, and QAR requirements.  In addition, General Quality Assurance Requirements (STA Form 4452 if applicable) and General Quality Assurance Provisions (STA Form 458) also apply along with the QAP/SQAP/QAR requirements.  The contractor shall submit QAPs/SQAPs/QARs to subcontractors with purchase orders for items that have QAP/SQAP/QAR requirements.

4.1.6 REFERENCED DOCUMENTS.  All ordnance or MS drawings, specifications and standards referenced in this document and lower tier drawings; specifications or standards apply to the LAV-C2 UPGRADE  configuration.  The vehicle (all mission roles) and its components shall be inspected/ tested as required to determine conformance to these requirements.  Deviations from such requirements shall be cause for suspension of acceptance of final LAV-C2 UPGRADE  upgraded vehicles until corrective action has been accomplished.

4.2 CLASSIFICATION OF INSPECTION.  The inspection requirements specified herein are classified as follows (ref. Table I):


a. Developmental/Operational Test (DT/OT), (4.2.1)

      
b. First Production Vehicle Inspection (FPVI), (4.3).

      
c. Production Verification Test PVT, (4.4).

 
d. Quality Conformance Inspection (QCI), (4.5).

TABLE I
CLASSIFICATION OF INSPECTIONS AND TESTS
The inspections/tests referenced in Table I may be modified at the discretion of the Government by the deletion or addition of examinations to assure adherence to specification/contractual requirements.

              TEST 





LOCATION

Developmental/Operational Test (DT/OT)

Government Proving Ground

First Production Vehicle Inspection (FPVI) 

Place of Manufacture 




Production Verification Test
 


Government Proving Ground

Quality Conformance Inspection 


Place of Manufacture

[Note:  An asterisk(*) in the following table denotes: “Contractor Certification Required at FPVI.”]

TABLE I

    TITLE


RQMTS

           DT/OT
FPVI
PVT
QCI

Development/Operational
4.2.1



X



Test (DT/OT)

First Prod Veh Insp

4.3



X

Product Verification

4.4




X


Testing 

Quality Conf Insp 

4.5





X

Signature Reduction

3.3.1



X

X

Visual Signature

3.3.1.1



X

X 

Reduction

TABLE I

TITLE



RQMTS

           DT/OT
FPVI
PVT
QCI

Infrared Signature

3.3.1.2



X

X

Reduction

Laser Warning Receiver
*3.3.2  [Reserved]

(LAV-25 & LAV-AT)

Electric Turret Drive

3.3.3  [Reserved]

(LAV-25)

Power Distribution Assembly
*3.3.4



X
X
X
X

(PDA)

Fiber Optic Stabilization 

Gyros



3.3.5  [Reserved]

Control Display Assembly
*3.3.6



X
X
X
X

(CDA)

Power Pack Maintainability
3.3.7



X
X
X
X

Enhancements

Towing Enhancements
3.3.8  [Reserved]



Gun Control Unit

3.3.9



X
X
X
X

Overcurrent Protection
3.3.10 



X
X
X 
X

Circuitry / Vehicle Grounding

Alternator


3.3.11 [Reserved]

Cannon-Type Electrical
3.3.12



X
X
X
X

Connectors

Standard Test Equipment
3.3.13.1


X
X
X
X

(STE-ICE) Wires

Fuel Tank Ground Wires
3.3.13.2


X
X
X
X

NBC Filter Ground Wires
3.3.13.3


X
X
X
X

NBC Filter Power Wiring 
3.3.13.4


X
X
X
X

TABLE I

TITLE



RQMTS

           DT/OT
FPVI
PVT
QCI

Starter Wiring


3.3.13.5


X
X
X
X

Color-Coded Wiring

3.3.13.6


X
X
X
X
Extra Cable Conductors
3.3.13.7


X
X
X
X

For Future Growth

Terminal Blocks

3.3.14



X
X
X
X

Circuit Breakers and 

3.3.15



X
X
X
X

Associated Circuits/ Accessories

Limit Switches

3.3.16



X
X
X
X

Driver’s Heads-Up Display
3.3.17



X
X
X
X

Personnel Heater 

 Control Panel


3.3.18



X
X
X
X

Annunciator Panel

3.3.19



X
X
X
X

Instrument Panel and

3.3.20



X
X
X
X 

Associated Components

Fuel Pump Wiring

3.3.21



X
X
X
X

LAV-AT Turret Harnesses
3.3.22 [Reserved]

Corrosion Prevention & 

 Control Systems.

3.3. 23



X
X
X
X

Vehicle Cover


3.3.23.1


X
X
X
X

Vehicle Dehumidification 

 System


3.3.23.2


X
X
X
X

Weight Driven Changes
3.3.24



X
X
X
X




Driveline


3.3.24.1


X
X
X
X

Swim Aids


3.3.24.2


X
X
X
X

TABLE I

TITLE



RQMTS

           DT/OT
FPVI
PVT
QCI

Steering Shaft Bearing 

 Upgrade

3.3.24.3



X
X
X
X

Wheel and Tire Assembly

3.3.25  [Reserved]

Applique Armor 


3.3. 26  [Reserved]

Pneumatic System Air Dryer
3.3.27



X
X
X
X

Engine Compartment Fire

3.3.28  [Reserved]

Extinguisher Upgrade

Suspension  


3.3.29  [Reserved]

Turret Diagnostic Test Set
3.3.30.1 [Reserved]

(LAV-25)

Alternator Test Kit

3.3.30.2  [Reserved]

Electrical Cable Test Kit
3.3.30.3  [Reserved]

Hydraulic System Test Kit
3.3.30.4  [Reserved]

Traverse Drive 

 Backlash Test Kit

3.3.30.5  [Reserved]

Traverse Drive 

 Upgrade (LAV-25)

3.3. 31



X
X
X
X

Marine Drive Bracket

3.3.32  [Reserved]


Driver’s Hatch Upgrade
3.3.33



X
X
X
X
4.2.1  DEVELOPMENTAL/OPERATIONAL TEST (DT/OT).  The Government shall test four pre-production LAV-25 systems provided by the contractor.  Vehicles shall be subjected to all of the testing referenced in Table I (minimum) as well as a RAM-D test scenario as prescribed in Table II.  In the event the contract delineates test mileage less than 20,000 miles, the mileage percentage specified in Table II shall remain the same for the revised mileage.  DT/OT shall be conducted at a site selected and approved by the Government.  DT/OT shall be made up of safety/human factors engineering testing, operational testing, limited performance testing and RAM-D.  All deficiencies shall be investigated and corrected by the contractor and verified during the Follow on Test and Evaluation phase.  The contractor, if tasked by the Government procuring activity, shall refurbish each test vehicle to like new condition after test completion at a price to be negotiated.

4.3  FIRST PRODUCTION VEHICLE INSPECTION

4.3.1  IN‑PROCESS INSPECTION.  During fabrication of the first production vehicle (ref 3.1), in‑process inspections will be conducted by Government representatives to evaluate conformance of materials and workmanship to requirements of specified documents.  The vehicle and all components shall be available for inspection.  These inspections shall be made at the contractor or subcontractor's facilities.  Processing and welding procedures, quality system, inspection records, calibration procedures, NDT procedures and welder certifications will be reviewed and evaluated during the in-process inspections.

4.3.2  COMPLETED FIRST VEHICLE INSPECTION.  The first production vehicle of each upgraded LAV-C2 variant type shall be road tested and inspected by the contractor at the place of manufacture.  The first production vehicle inspection shall include as a minimum the inspections referenced in Table I.  At the time of this inspection the contractor shall make available to the Government, his inspection plan and all inspection records pertinent to the vehicle and components.  The road test shall be conducted with actual or simulated payload on a smooth, relatively level hard‑surfaced road or banked test track for a distance of not less than 20 miles.  Prior to the road test, the vehicle shall be subjected to the 50-mile road test without payload (ref 4.5.1.2).  The Government at its option, may witness and/or participate in all the inspections and road tests performed by the contractor.

4.3.3  REPAIR OF DEFECTS.  Defects found, as a result of above inspections shall be corrected by the contractor at no cost to the Government.  Failure of the contractor to promptly correct defects shall be cause for suspension of acceptance of production vehicles until corrective action has been accomplished.

4.3.4  VEHICLE DISPOSITION.  After completion of FPVI, the first vehicle of each variant type shall remain at the manufacturing facility, as a production sample and shall be the last vehicles of its type shipped per the contract vehicle delivery schedule. The vehicle may be released sooner at the discretion of the contracting officer.  The contractor shall service and maintain the vehicle during this period.  All configuration changes taking place after the first production vehicle inspection, shall be made to the first production vehicle so that this vehicle will be representative of the current configuration throughout the life of the contract.  No configuration changes may be implemented on production vehicles after government acceptance of the first production vehicle without written authorization from the government.

4.3.5  FINAL APPROVAL AND ACCEPTANCE.  Final approval and acceptance by the Government of the first production vehicle(s) shall be withheld until all deficiencies reported during Production Verification Testing have been corrected and a final determination has been made regarding conformity of the vehicle(s) to contractual/specification requirements including, but not limited to, workmanship and materials.

4.3.6?  PRODUCTION VERIFICATION TEST (PVT).  To determine conformance to section 3 (inclusive), production vehicle(s) will be selected by the Government.  Each vehicle shall be subjected to all tests specified in Table I (minimum) as well as a RAM-D test scenario as prescribed in Table II.  In the event the contract delineates test mileage less than 20,000 miles, the mileage percentage specified in Table II shall remain the same for the revised mileage.  Quantity and type of test vehicles shall be delineated in the production contract.  Such tests shall be conducted by the Government at a Government selected test sites(s).  The vehicles shall be tested with actual or simulated payload.  The contractor, if tasked by the Government procuring activity, shall refurbish each test vehicle to like new condition after test completion at a price to be negotiated.  With respect to Failure Definition/Scoring Criteria (FD/SC) conferences, the Government will unilaterally determine conformance to paragraphs 3. And 3.2 of the FOLAV DPS by scoring failure incidents and severity classification on each vehicle under test using the designated failure definition/scoring criteria.  The contractor is invited to attend such scoring conferences to witness the scoring of each incident and present, as requested by the Government, the contractor position on the Government data.

4.4.1  RELIABILITY.  To determine conformance to Paragraph 3.1 of the FOLAV DPS, the Mean Miles Between Mission Failure (MMBMF) requirement shall be demonstrated by a point estimate.  The point estimate is computed by dividing the total operating miles by the total number of associated mission failures.

4.4.2  MAINTAINABILITY.  To determine conformance to FOLAV DPS paragraph 3.3.1 (with its subparagraphs), the Maintenance Ratio (MR) shall be demonstrated during PVT.   The MR shall be calculated using the total cumulative schedule and miles.  Maintenance induced errors, crew errors, and operator/ crew inspection times are to be excluded.

4.4.3  FAILURE DEFINITION/SCORING CRITERIA (FD/SC).  The Government will unilaterally determine conformance to the requirements in paragraph 3.0 and its sub-paragraphs in the FOLAV DPS (Appendix 3 to this Purchase Description) by scoring failure incidents and severity classification on each vehicle using the failure definition/scoring criteria designated.  Prescored data will be made available to the contractor two (2) weeks prior to the Scoring Conference.  The contractor will be invited to be present during all Government scoring as a scoring conference observer.

4.4.4  RELIABILITY FAILURE.  Unless otherwise specified, failure of the vehicle(s) to conform to reliability requirements specified herein will be cause for the Government to recommend a reliability deficiency status to the Project, Program, and/or Contracting Officer for resolution.

TABLE II

20,000 Mile Per Vehicle Durability Test Scenario

Test Course

%  (Miles)

Vehicle Speed

Paved


30 (6,000)

Varying up to max. safe speed

Secondary

30 (6,000)

Varying up to max. safe speed

Cross-Country

40 (8,000)

Varying up to max. safe speed

4.5  QUALITY CONFORMANCE INSPECTION.

4.5.1  FINAL INSPECTION OF EACH PRODUCTION VEHICLE.  The contractor shall subject each upgraded LAV-C2 vehicle to a complete final inspection as referenced in Table I and as described in 4.5.1.1 and 4.5.1.2.  The Government at its option may elect to participate in the final inspection.

4.5.1.1  QUALITY CONFORMANCE EXAMINATION.  The contractor shall inspect each upgraded LAV-C2 vehicle for the characteristics listed in Table III.  The inspections shall include as a minimum those examinations/tests referenced in Table I.  The purpose of the final inspection is to verify conformance of the produced end item to the requirements of this specification.  The inspections shall be conducted utilizing a contractor prepared Final Inspection Record (FIR). 
4.5.1.2
QUALITY CONFORMANCE TESTING.  The contractor shall operate each upgraded LAV-C2 vehicle after Quality Conformance Examination (ref. 4.5.1.1) for a distance of not less than 50 miles (80 km).  The vehicle shall be completely assembled and serviced prior to road test.  In addition, all deficiencies detected during the Quality Conformance Examination shall be corrected prior to road testing.  The road test shall be conducted without payload on a smooth, relatively level, hard-surfaced road or banked test track at the place of manufacture.  The contractor shall assure that the vehicles (collectively) are tested in both clockwise and counter-clockwise directions during the 50 mile (80 km) road test by alternating directions on a daily basis.  The 50-mile (80-km) road test shall be conducted at the following speeds and distances:

Part 1.       DISTANCE

GEAR

RPM/Speed

              

2km

First

2800 rpm 

              

3 km

Second

2800 rpm

              

35 km

2/4

2800 rpm

Part 2.      
40 km

2/5

75 km/hr to Max Speed

After completion of each part, the vehicle shall be stopped and the engine shall be allowed to idle for not less than 2 minutes.  While idling, the vehicle shall be subject to a walk-around inspection, at which time all fluid leaks as identified in Table III, and mechanical or hardware deficiencies noted, shall be documented.  Upon completion of idling for each part, the vehicle shall be driven in reverse for a distance of not less than 50 feet at speeds between 2 and 5 mph.  During road testing, the vehicle instrument panel shall be monitored for proper oil pressure and engine temperature.  The 50-mile (80-km) road test specified herein may be reduced if written authorization is received from the Government procuring activity.  The contractor must submit in writing his recommended road test mileage to be performed, along with statistical data outlining the findings documented during each of the speeds and distances described herein to support his recommendation.

4.5.1.3  EXAMINATION OR TEST FAILURE.  If any vehicle fails to pass any examinations or tests (4.5.1.1 and 4.5.1.2) specified herein, the Government shall withhold acceptance until evidence has been provided by the contractor that corrective action has been taken to correct such deficiencies.

4.5.2  FINAL INSPECTION OF UPGRADED LAV-C2 VEHICLES BY SAMPLING.  The contractor shall not final inspect vehicles on a sampling basis in lieu of final inspection of each end item as depicted in 4.5.1 unless written authorization is received from the government procuring activity.  To obtain authorization for sampling, the contractor must submit in writing his sampling plan along with supporting statistical data obtained through Quality Conformance Inspections for Government approval.  In the event the contractor's sampling plan is approved by the Government, the contractor must then meet the sampling criteria delineated in the approved plan.

TABLE III

CLASSIFICATION OF DEFECTS
Definitions and Terminology:

CRITICAL DEFECT.  A characteristic in which a defect could cause hazardous or unsafe conditions for individuals using, maintaining, or depending on the product.

MAJOR DEFECT.  A characteristic, other than critical, in which a defect could cause a complete failure, both physical and functional, or affect interchangeability.

MINOR DEFECT.  A characteristic in which a defect is not likely to materially reduce the usability of the product.

Terms to be used with classification of defects:

Class I


WEEP:
Any evidence of fluid beyond the seal.

Class II
SEEP:
Any evidence of fluid beyond the seal that does not result in the formation of a droplet.

Class III
LEAK:
Any evidence of fluid beyond the seal that results in the formation of a droplet.

Class IV
DRIP: 
Any evidence of fluid beyond the seal where a droplet forms and falls.

REQUIREMENTS:  A drip constitutes a major defect when the vehicle has been standing idle and the components are at ambient temperature.  Any leak that occurs at a static fit, metal to metal or metal to gasket, shall constitute a major defect.  Refer to 4.5.1.1 concerning proper utilization of this table.

TABLE III

Defect No.  Defect Characteristics


 Method of Inspection 

CRITICAL

001
Fire‑power including any fire control


Visual,

         
components and smoke grenade launchers:


functional

         
malfunctions; safety related deficiencies:

         
improper installation

TABLE III

Defect No.  Defect Characteristics


 Method of Inspection 

                                MAJOR

101 
Steering mechanism: malfunction;



Visual,

         
unusual noise; leak                       



functional

102     
Engine: malfunction; unusual noise;


Visual,

                                                        




functional

103     
Transmission: malfunction; unusual



Visual,

          
noise; improper shifting; leak.



functional

104 
Drive train: malfunction; misalign‑



Visual,

          
ment; unusual noise.




functional

105
Transfer case assembly: malfunction;


Visual,

          
improper clearance; leaks; improper


functional

          
installation.

106
Cooling system and components:

 

Visual,

        
malfunction; unusual noise; leaks;



functional

107
Governor linkage and engine governor:


Visual,

           
malfunction; improper adjustment;         


functional

            
inadequate clearance.

108 
Electrical system and components:



Visual,

           
malfunction; improper voltage.        

    
functional

109 
Service, parking brakes: malfunction; 


Visual,

           
unusual noise; pulling to one‑side;       


functional

           
leaks.

110 
Tire: damage, not properly inflated.



Visual,








functional

111 
Lubrication system components



Visual,

         
(engine): damage; leakage;               

 
functional

           
improper lubrication; cleanliness.

112 
Fuel tanks and system: welding
 


Visual,

      
defects; leakage; cleanliness.           


 
functional

113 
Exhaust system: damage; leaks;
 


Visual,

           
excessive noise; improper                


 
functional

           
installation.

114 
Suspension system: malfunction.



Visual,

                                                        




functional

115
Winch and wire rope: malfunction; 



Visual,

           
improper size; damage.                    



Functional

TABLE III

Defect No.  Defect Characteristics


 Method of Inspection 

116 
Instrumentation switches: 




Visual,

           
malfunction; location; damage.



functional 

117 
Nuclear, biological, chemical:



Visual,

           
malfunction.                              



functional

118 
Air Conditioner:  malfunction;



Visual,

           
improper installation                     



functional

119 
Night Vision: malfunction; cracked



Visual,

           
lenses.                                   



functional

120 
Armor: weld defects; improper armor.


Visual,

                                                       




Non-destructive Test (NDT) 

121 
Fire Extinguisher: system malfunc- 



Visual,

          
tion; improper installation




functional

122 
Personnel heater/climate control:



Visual,

        
malfunction; improper installation.



functional

123 
Turret: improper traversing rate;



Visual,

       
binding; improper installation            


functional


MINOR

201 
Coolant: low or improper mixture.



Visual,

           







hydrometer

202 
Lubricants: levels and proper types



Visual

203 
Controls: malfunction; adjustments;



Visual,

        
damage.                                   



Functional

204 
Wheels and tires; improper size;



Visual

        
type and mounting

205 
Pulleys and fans: misalignment;



Visual

           
improper clearance

206 
Bolts: defective, loose.




Visual

         
torque wrench, gage 

207 
Wiring or tubing: defective;



Visual

         
improper assembly or installation;

           
improper protection; improper

        
identification.

208 
Body, doors, access covers, tie
 


Visual,

           
fit; defective weldment; inadequate seals.


Functional

TABLE III

Defect No.  Defect Characteristics


 Method of Inspection 

209 
Paint: application; improper color.



Visual

210 
Lube fittings: defective; mission;



Visual

           
improperly installed.

211 
Cushions, seats: improper fit; tears.



Visual

212 
Decals, marking, data and instruction


Visual

        
plates; incomplete data, missing,

           
improper location or size.

213 
Batteries: malfunction; cracks



Visual,

        
improper installation; low fluids.        


functional

214 
Intercom: malfunction; clarity of



Visual,

           
voice communication; improper installation

       
functional

215 
Radio Brackets/Connectors: improper


Visual

           
installation.

216 
Lights: improper installation;



Visual,

          
cracked lenses; malfunction.            

  
functional

217 
Air compressor: improper installation


Visual,

          
malfunction; insufficient hose;           


functional

          
low pressure.

218 
Vision blocks: cracked lenses;



Visual

           
improper installation; leaks.

219
All other components/characteristics.


Visual,

               as required





functional

220
Mirrors: cracks; pitting; loss of



Visual

           
clarity  

4.5.3
QCI FAILURES.  Failure of the upgraded LAV-C2 vehicle to pass the QCI examination and tests shall be cause for the government to refuse acceptance of the lot.  Any vehicle containing one or more defects either shall not be submitted for government acceptance or shall be corrected and reexamined or retested and resubmitted without defects for government acceptance.  When sampling inspection is conducted, submitted lots shall be kept separate from new lots, and shall be clearly identified as resubmitted lots.

4.6
METHOD OF EXAMINATION AND TEST.  The examinations and tests depicted herein for the upgraded LAV-C2 vehicle, along with the baseline LAV requirements specified by the LAV Purchase Description (PD) dated 30 November 1984, are the MINIMUM required to determine conformance to the requirements delineated in Section 3 of this specification.  Additional examinations and tests by the contractor may be required to determine conformance to specification requirements.  The Government reserves the authority to conduct the inspections/tests depicted herein and additional inspections/tests at the discretion of the Government to determine conformance of end items or components to specification requirements.  Unless otherwise specified, all examinations and tests shall be performed with vehicle(s) loaded to maximum specified Gross Vehicle Weight (GVW).

4.6.1
See Section 3 of this specification for the Quality Assurance and Test requirements that pertain to each upgraded LAV-C2 System Characteristic.  Also refer to the original LAV PD dated 30 November 1984 for applicable LAV performance test criteria.

4.6.2  WATER LEAKAGE/RAIN TESTING. The LAV, including turrets and vision devices, shall be placed in a rain facility when specified in section 3 and exposed to falling rain accompanied by wind blowing at the rate of 40mph for 30 minutes.  The facility temperature shall be uncontrolled, except as regulated by water introduced as rain.  The rain shall be produced by a water distribution device of such design that the water is emitted in the form of droplets having a diameter range predominantly between 2 and 4.5 millimeters.  The rain shall be dispersed completely over the vehicle when accompanied by the prescribed wind.  The vehicle shall be rotated to expose the rain source to any other side of the test vehicle that could be exposed to blown rain.

The wind source shall be positioned with respect to the vehicle so that it will cause the rain to beat directly, with variations up to 45 degrees from the horizontal, and uniformly against one side of the vehicle.  The wind source shall be capable of producing horizontal wind velocities equal to and exceeding 40mph.  The wind velocity shall be measured at the position of the vehicle before placement of the vehicle in the test facility.  No rust or corrosive contaminants shall be imposed on the test vehicle by the test facility.

A water soluble dye such as fluorescein may be added to the rainwater to aid in locating and analyzing water leaks.  At the conclusion of testing, the amount of free water found inside the protected areas of the vehicle will be measured.  The total leakage shall not exceed 15 gallons.

5  PREPARATION FOR DELIVERY.

5.1 PRESERVATION AND PACKAGING.  Preservation and packaging shall be in accordance with Section D.

5.2 MARKING.  All containers shall be marked in accordance with MIL-STD-129.

5.3 DATA DELIVERY.  Requirements for procurement and delivery data shall be specified in the Contract Data Requirements List, Form DD 1423.

6 NOTES. 

6.1  INSPECTIONS AND TESTS.  Paragraphs 4.3 through 4.4 (inclusive) delineate the minimum inspections/tests required for production vehicles.  In the event that particular paragraphs/requirements stated in Section 4 are incompatible with Section 3, Section 3 shall take precedence.

6.2  SAMPLING OF END ITEMS.  Sample inspection of end items may be initiated by the production contractor only upon receipt of written authorization from the government procuring activity. Sample inspection of end items will only be authorized in the event that vehicles are needed for immediate utilization by the government (i.e., national emergency, mobilization; otherwise, sample inspection of end items will not be authorized even if the production contractor meets the sampling criteria specified herein.

6.3  MOBILITY TERMS AND DEFINITIONS.



a.  PRIMARY ROADS, HIGHWAYS, AND HARD SURFACES shall mean  hard-paved road of level or banked turns.



b.  SECONDARY OR UNIMPROVED ROADS shall mean hard-packed surfaces, wet or dry, consisting of dirt, sand, clay, or gravel.



c.  CROSS-COUNTRY OR OFF-ROAD shall mean any wet or dry land area (to include water obstacles, clay, dirt, gravel, rock, dry lake beds, vegetation, or combinations of these surfaces) with grades, slopes, and steps not requiring the vehicle to perform outside the specifications laid out in the FOLAV DPS paragraphs 1.1.1, 1.1.2, 1.1.6, and 1.1.7.

Appendix 1:  Top-Level C4I Architecture
Appendix 2:  Government-Furnished C4I Equipment

· Expeditionary Fighting Vehicle MPU (multiprocessor unit/server)

· MILTOPE laptop computers (Windows OS)
· Tadpole laptop computer (UNIX – Solaris OS)
· Intercommunications system (TBD)
· Radios:

· Two VRC-92A SINCGARS VHF radios

· One VRC-83(V)2 UHF radio

· One VRC-104 HF radio (PRC-150 R/T)

· One PSC-5D(C) SATCOM radio

· Data receiver/transmitters:

· One Mounted-Data Automated Communications Terminal (M-DACT) 

Two Enhanced Position Location Reporting System (EPLRS)

One PLGR Global Positioning System

Appendix 3:  LAV-C2 Demonstrated Performance Document

PROVIDED FOR INFORMATION ONLY
Appendix 3 to

LIGHT ARMORED VEHICLE – 

COMMAND and CONTROL VARIANTPRIVATE 

(LAV-C2) System Requirements Document
Family of Light Armored Vehicles

  Demonstrated Performance Specification 
(FOLAV-DPS)

The vehicles in the Family of Light Armored Vehicles (FoLAV) have been demonstrated to conform to the specifications following in Section 1 of this appendix; the LAV-Command and Control variant in particular has demonstrated conformance to the specifications in Section 2: 
1.  LAV SYSTEM CHARACTERISTICS.  Vehicles in the FOLAV shall meet the automotive and mission role system characteristics specified herein.

1.1 PERFORMANCE CHARACTERISTICS.  Requirements shall be met with the vehicle loaded to Gross Vehicle Weight (GVW) at standard ambient air conditions (ref. MIL-STD-810C, paragraph 3.1) unless otherwise specified.

1.1.1 GRADABILITY. The vehicle at operational GVW, but without towed loads, in both forward and reverse gears, shall intermittently make longitudinal ascensions and descensions of grades of up to 60 percent slope at a minimum sustained speed of 2.0 mph.  The vehicle shall be capable of stopping on a 60 percent hard-dry slope for not less than one minute, shut the engine off, restart, and then continue to ascend/descend the 60 percent grade.  It is required that the vehicle with full payload be capable of ascending a grade of 5 percent slope at a minimum sustained speed of 30 mph.  

1.1.2 SIDE-SLOPE OPERATION.  The vehicle, fully equipped with weapon stations and payload (at GVW), shall function and be stable while on hard-surface slopes of up to 30 percent grade with either side of the vehicle up-slope.  The vehicle shall be capable of stopping on the side slope, shut the engine off, restart and then continue.  Operation under the conditions shall result in neither faulty lubrication, leakage, nor other malfunction.

1.1.3 ACCELERATION.  The vehicle shall accelerate from 0 to 20 mph in 10 seconds on level, hard-surfaced roads.

1.1.4 SPEED.  The vehicle shall be capable of maintaining a speed of at least 62.2 mph for a period of two consecutive hours on level hard-surface roads.

1.1.5 TURNING.  The vehicle shall be capable of sustaining a minimum of 0.3g lateral acceleration in a constant 100 ft radius turn, not only while fully loaded, but also while empty.  The turning diameter shall be less than 55 ft curb-to-curb (60 ft for LAV-AD in 8-wheel drive).  The vehicle shall be capable of being steered by a male at or above the 5th percentile in strength.
1.1.6 VERTICAL STEP. The vehicle shall be capable of negotiating a vertical step of 19.5 inches height (minimum) while moving either forwards or backwards without sustaining damage to the vehicle in either case.

1.1.7 SWIMMING.

1.1.7.1 SWIM SPEED.  The vehicle, at operational GVW, shall be capable of controlled swimming in salt or fresh water at a vehicle speed of at least 6.0 mph with no less than 8 inches of freeboard measured from the still water surface to the lowest point of water entry that could exceed 2 gpm if that point could be submerged.  As a result of the swimming operation, no evidence of malfunction shall be found.

1.1.7.2 STEERING AND AUXILLIARY DEVICES.  The swim steering shall be controlled by the driver.  A separate manual back-up steering control is required.  The vehicle shall be capable of being readied for swimming by the crew in no more than 5 minutes when the hull drains are already properly in place.
1.1.7.3 BILGE PUMP.  The vehicle shall be equipped with bilge pump(s) with a minimum total capacity of 85 gpm with a discharge head of 5 ft (1.53 m).  The bilge pump(s) shall be: mounted with intakes at the lowest possible points in the vehicle; controlled by the driver; self-priming; capable of operating throughout a no-flow condition of at least 20 hours duration; capable of operating indefinitely when submerged.

1.1.7.4 FLOOR DRAINS.  Floor drains are required at the vehicles low points where water in the interior would tend to pool.  The floor drains shall have captively attached plugs capable of being removed and replaced by the crew with on-vehicle equipment.

1.1.7.5 INGRESS AND EGRESS.  The vehicle shall be capable of negotiating 30% grade slopes for ingress and egress.

1.1.8 RANGE. The vehicle shall be capable of operating on internally carried fuel for a minimum distance of 400 miles at an average speed of 45mph on hard-surfaced roads over rolling terrain.

1.1.9 SERVICE BRAKES.  The service brakes shall control and hold the vehicle heading not only uphill, but also downhill on a 60% grade when loaded to operational GVW.  Under all loading conditions the service brakes shall stop the vehicle from a speed of 20 mph in a maximum distance of 35 ft with allowable drift of no more than 3 ft either left or right.  This stopping distance at 20 mph is measured from the time the movement of the brake pedal begins (per MIL-STD-1180, Requirement 105).  The vehicle shall come to a stop within 260 ft from a speed of 50 mph without discernible brake fade on three (3) consecutive occasions.  Deceleration and stopping distance shall be demonstrated on a dry, hard, level surface free from loose material.  The brake pedal forces required to achieve the preceding level of performance shall not exceed that which can be applied by a 5th percentile (in strength) male driver.  The braking system shall use silicone brake fluid.

1.1.10 PARKING BRAKE SYSTEM.  With the engine running, as well as shut down, the parking brake system shall be capable of holding the vehicle motionless on a 60% grade in both uphill or downhill orientations on a dry, hard surface free of loose debris (per MIL-STD-1180, Requirement 105).  The force required to set or release the parking brake under these specified conditions shall not exceed that which can be applied by a male in the 5th percentile in strength.   
1.1.11 TIRES.  The vehicle shall incorporate tires with a "run-flat" capability.  The vehicle shall be capable of operating on the equivalent of the Yuma Proving ground Dyno Course for a distance of 25 miles at 30 mph after loss of air pressure in all tires on any one side of the vehicle, either right or left, for any reason including penetration by 152mm artillery fragments or 7.62 AP ammunition.  The vehicle shall remain mobile for 5 miles (no minimum speed required) with all eight tires flat.  The vehicle body and tires shall have sufficient clearance to allow the use of tire chains on the equivalent of two axles.  Stencil markings shall be applied to both sides of the vehicle specifying the air pressure in the tires.
1.1.12 NATO MOBILITY.  The vehicle shall meet the following criteria from the NATO Reference Mobility Model (NRMM):


20% no-go German dry conditions; V(80): 8 mph


25% no-go Mid East dry conditions; V(75): 10 mph


30% no-go German snow conditions; V(70): 9 mph


Test Mileage:


Primary Roads  30%


Secondary Roads  30%


Cross-Country  40%

1.1.13 CONE INDEX.  The LAV single pass vehicle cone index (VCI) on fine-grained soil shall be less than 35.

1.1.14 GROUND PRESSURE.  The Nominal Unit Ground Pressure (NUGP) shall be less than 25 psi for snow operation.
1.1.15 APPROACH ANGLE.  It is required that the approach angle be equal to or greater than 40 degrees.

1.1.16 DEPARTURE ANGLE.  It is required that the departure angle be equal to or greater than 35 degrees with the tow pintle in the horizontal position.  
1.1.17 GROUND CLEARANCE.  The vehicle shall be capable of negotiating a 14.5 inch vertical obstacle placed at any point under the vehicle without damage to the vehicle.
1.1.18 RIDE QUALITY.  It is desired that the vehicle be capable of travel at a minimum speed of 18 mph over a 1.0 inch RMS course with no more than 6 Watts absorbed power at the driver's station.

1.2 PHYSICAL CHARACTERISTICS.  

1.2.1 DIMENSIONS.  Transportability requirements and survivability considerations limit vehicle dimensions.  The vehicle dimensions shall not exceed the following:


Width :  106 inches
Height :  106 inches
Length:  236 inches


Frontal Area:  55 square feet (desired).

1.2.2  PAYLOAD.  The vehicle payload shall include the crew, combat gear, and internal stowage items of all occupants, cargo, ammunition, ancillary equipment, related hardware, and OVE (allowing at least 27 cubic feet of interior volume per individual).

1.2.3 TRANSPORTABILITY. The vehicle shall be capable of being transported by C130, C141, C17, and C5 aircraft as well as by Maritime Preposition Shipping (MPS), including Landing Craft-Utility (LCU), Landing Craft-Mechanized (LCM), Landing Craft-Air Cushioned (LCAC).

1.2.4 TOWING AND TIEDOWN.  

1.2.4.1 TOWING DEVICES.  Not less than two tow rings conforming to MS51339 shall be mounted to both front and rear of the vehicle structure.  The vehicle shall be capable of being towed from either the front or rear for at least 10 miles without damage to the vehicle or power train by standard U.S. military vehicles using the tow bar, NSN 4910-00-433-7094 (P/N 7551058). 

1.2.4.2 TIEDOWNS AND LIFTING DEVICES.  The tie-down procedure shall permit tie-down of the vehicles to the floor or deck of the transport platform in such a manner as to prevent shifting or movement in any direction.  Tie-down and lifting provisions shall conform to MIL-STD-209.  Lifting devices shall, as close as possible, fall in the same horizontal plane to enable ease of lifting. Stencil or decal markings shall be applied to the vehicle at each lifting and tie-down point.

1.2.4.3 TRAILER TOWING PROVISIONS.  Trailer towing provisions shall be provided. Two loops for the safety chains and a swivel pintle assembly in accordance with MS51118 shall be installed and attached with adequate reinforcement.  The loops for safety chains shall be in accordance with MS 51339 and Army Drawings 7339458 through 7339460.  The vehicle shall be capable of ascending and descending a 40 percent slope with little or no degradation in required performance when towing a two-wheeled M105 series cargo trailer (MS500013) or an equivalent trailer with a 3,000 lbs gross weight; and when towing an M101 or M102 series 105mm light weight howitzer.  Two air brake hose couplings shall be provided in accordance with MS35746 to be used with the vehicle service brakes when towing an M105 series cargo trailer.  The vehicle, while fully loaded and without special preparation, shall be capable of towing a like vehicle for short periods over cross-country terrain.  The vehicle to be towed shall not require special preparation except for disconnection of the transmission-to-transfer case drive shaft.  Safety chain loops and attachments shall conform to FMCSR 393.70.

1.2.5 WINCH.  A winch fairlead shall be provided at the front of the vehicle.  Winch controls shall be provided and located so as to offer operator protection should the system experience failure.  The winch shall have a rated pull capacity of 15,000 lbs with a safety factor of 2.0 per SAE J706.  The winch cable shall be of a continuous 150 feet length, be without a splice joint, and have swaged strand type fittings.  The winch cable shall be equipped with clevis ends.  The winch drum diameter shall be at least eight times the cable diameter.  The winch shall have built-in overload protection to limit cable load to 125 percent of rated load with mechanical or hydraulic safety devices.  The winch shall have an automatic brake to stop and hold the rated pull capacity and prevent the cable from unwinding after power has been removed.  During winch operations, the brake shall release without dragging or chattering.

1.2.6 HUMAN FACTORS.  All design features which impact vehicle operation and maintenance (e.g., crew station seats, vehicle exits, and operational controls) shall meet the requirements of MIL-STD-1472 and recommendations of MIL-HDBK-759 to the maximum extent practicable.

1.2.6.1 OCCUPANT PROTECTION.  All interior surfaces shall be modified (padded or otherwise rearranged) in accordance with MIL-STD-1180 to ensure crewmembers are adequately protected in a crash or in rough cross-country operations.  Passenger restraints are required at all positions and shall be in accordance with MIL-STD 1180, Requirements 208, 209, and 210.  The driver's seat shall: have a padded seat cushion and padded backrest in conformance with MIL-STD-1180, Requirement 207; be secured with captive fasteners; be a foldaway type accessible from alternate areas of the vehicle for personnel rapid egress under armor; and lock securely in both the horizontal and vertical positions.

1.2.6.2 NON-SLIP SURFACES.  All vehicle surfaces used for walking, access, or as working platforms during operation and maintenance tasks shall be non-skid.  Additionally, hand and foot holds to be provided to prevent skidding or slipping of personnel during operations and maintenance checks and surfaces.

1.2.6.3 TOXIC GAS EXPOSURE.  The vehicle engine exhaust and personnel heaters shall be designed so that interior toxic gas levels do not exceed the following:


a. Carbon monoxide

50 ppm


b. Nitrogen Dioxide

 5 ppm


c. Ammonia


50 ppm


d. Sulfur Dioxide

 5 ppm

1.2.7 NOISE.  The vehicle shall comply with test procedures, equipment, and noise limits outlined in MIL-STD-1474 (Rev. C).

1.2.7.1 INTERIOR STEADY-STATE NOISE.  The interior steady-state noise levels for crew member occupants who are fitted with attenuating helmets shall meet the acceptance criteria of paragraph 5.1.2.1.1 of MIL-STD-1474 (Rev. C) when measured in accordance with the test requirements of MIL-STD-1474 (Rev. C) for Steady-state Noise Category B.  It is desired that the interior steady-state noise levels for troop compartment occupants not exceed 85 db(A) when measured in accordance with the test requirements of MIL-STD1474 (Rev. C) for Steady-state Noise Category D.  The troop compartment occupied areas shall include representative positions where a group of personnel will be normally seated within the vehicle.

1.2.7.2 EXTERIOR NOISE. The exterior noise levels shall not exceed the octave band pressure level limits for aural non-detectability in any octave band except 125 and 250 Hz center band frequencies when measured at a distance of 25 meters for a nominal non-detectability distance of 4000 meters, in accordance with the test procedures cited in MIL-STD-1474 (Rev. C) for zero, 16.1, and 24.1 km/h (0, 10, and 15 mph).  The center band frequencies of 125 and 250 Hz may exceed the MIL-STD-1474 (Rev. C) criteria by up to 10 dB while stationary, 5 dB at 16.1 km/h (10 mph), and 10 dB at 24.1 km/h (15 mph).

1.3 PROTECTION CHARACTERISTICS.  

1.3.1 ARMOR PROTECTION.  

1.3.1.1 BALLISTIC PROTECTION. The hull and cupola/turret weldment, including hatches and doors, shall provide an overall 95 percent level of protection (0.95 probability of no penetration) against:

    a. 7.62 mm M1943 ball ammunition at a range of 0 (zero) meters in a horizontal attack from any direction.  [Required]

    b. 0.50 cal AP M2 ammunition at a range of 500 meters in a ±45° of frontal aspect, horizontal attack.  [Desired]

    c. 14.5mm AP B32 ammunition at a range of 1000 meters in a ±45° of frontal aspect, horizontal attack.  [Desired]

1.3.1.2 MINE PROTECTION.  The floor plate (including drain plugs, and access hatches) shall provide protection from, and fuel tanks shall not rupture from, blast and fragment effects of an anti-personnel mine equivalent to 0.5 lbs (0.23 kg) of TNT detonated at the ground level anywhere beneath the vehicle.

1.3.1.3 OVERHEAD PROTECTION. All overhead presented areas of the vehicle shall have an overall 0.95 probability of no penetration by 7.62mm x 39mm ball (M1943 Soviet short) ammunition, at zero (0) degrees obliquity fired at zero (0) meters range.

1.3.2 NUCLEAR BIOLOGICAL, AND CHEMICAL (NBC) PROTECTION.  The crew (driver, commander, and gunner) shall have the Ventilated Face Mask (VFM) system employing either the M8A3 or M13A1 collective unit.  The vehicle shall be capable of mounting an M8A1 NBC detection and warning device consisting of the M43A1 Detector and an M42 Alarm (vehicle mounted, internally).  Hybrid NBC protection is desired.  As an enhancement to NBC protection, Chemical Agent Resistant Coating  (CARC) (paint) shall be applied both inside and outside the vehicle to facilitate decontamination.  A primer compatible with the CARC paint shall be used.  Government Furnished Equipment (GFE) is not required to be over-painted with CARC.  It is desired that all NBC filters be changed from points external to the vehicle.

1.3.3 INCENDIARY PROTECTION.  The vehicle shall provide protection for crew, troop passengers, and power pack from limited incendiary attacks (such as with hand thrown gasoline bombs).

1.3.4 VISION PROTECTION.  All vision devices shall provide protective capability matching overall protection value afforded by primary armor areas.  Vision devices are defined as vision blocks or non-rotating, unity power periscopes.  All vision blocks shall conform to MIL-B-11352 with spall shield and crash pads.  The vision devices shall have capability to be "blacked out" for night operations.

1.3.5 ATGM WIRE PROTECTION.  The vehicle shall mount devices designed to cut or deflect deployed TOW Anti-Tank Guided Missile (ATGM) guidance wires in such manner as to prevent injury to crewmembers operating in an open hatch position.

1.4 ENVIRONMENTAL CHARACTERISTICS.  The vehicle serviced and equipped for Hot-Dry, Hot-Humid, and Basic-Cold climatic conditions (as defined in AR 70-38 and tested according to MIL-STD-810) shall be capable of starting and operating continually without external aids.  The vehicle shall operate from sea level to 5,000 feet without adjustments for altitude.  The vehicle shall be stored in Cold Daily Cycle and in Hot-Humid Daily Cycle without subsequent adverse impact on vehicle performance.  Appropriate preservation methods shall be applied to the vehicle for protection, especially for exposure to high levels of sea-salt during storage in Hot-Humid conditions.

1.4.1 PERSONNEL HEATER.  The vehicle shall have personnel heaters capable of maintaining the temperature at all occupied positions at 41°F (5°C) when the vehicle is in Basic-Cold ambient conditions.  If the heater is fuel-fired, poisonous gas in the crew areas shall be kept at safe levels.  Heater controls shall regulate the temperature and amount of airflow provided.  

1.4.2 VENTILATION.  The vehicle shall have a ventilation subsystem capable of providing at least 20 cfm for each crewmember when in anon-NBC environment.  

1.5 ELECTRICAL CHARACTERISTICS.  The vehicle shall be equipped with a 24-volt DC military, waterproof electrical system with a negative ground.  Here, "waterproof" is construed to mean "spray-tight."  The electrical wiring harnesses shall be so located, protected, and secured as to ensure that the wiring harnesses shall be neither crushed or chafed by either vehicle components,  moving personnel or their equipment, nor burned by exhaust components, nor otherwise damaged during operations.  

1.5.1 BATTERIES AND BATTERY CARRIERS.  The vehicle shall be equipped with a negative-grounded system of storage batteries, with a minimum system capacity sufficient to start the vehicle at -25 degrees F.  The batteries shall conform to MS52149 (AT)-2.  The battery carrier shall be located so as to permit ready servicing of the batteries.

1.5.2 GENERATING SUBSYSTEM VOLTAGE (ALTERNATOR).  The vehicle generating system shall be a radio suppressed 24-volt military system with an at least 220 ampere alternator.  Output of the alternator shall be 28 ±1 VDC at idle and maximum governed speeds under a no-load condition. 

1.5.3 LIGHTING. The lighting subsystem shall be in accordance with MIL-STD-1179.  The lighting subsystem shall include: two quickly detachable main headlamp assemblies with adjustable high and low beams; park, turn, and marker lamps in accordance with MS52126; tail, stop, turn, and marker lamps in accordance with MS52125-2; blackout driving lamps conforming to MS51318; instrument lights; wiring; switches and controls.  Additional external electrical receptacles for portable "trouble-lights" are desired.  Lights shall be mounted in protected locations with stoplights, taillights, and blackout marker lights separated to the maximum practicable extent.  The vehicle shall provide interior blue-green and white dome lights (conforming to DWG 7064671) for each crew position and the troop/staff compartment.  Blackout switches conforming to MS51113 shall be provided and shall inhibit accidental activation of service and interior lights during blackout operation.  Appropriate switches shall be included to allow interior vehicle lights to extinguish automatically when any rear door is opened.  The LAV-C2 (¶ 2.2), LAV-R (¶ 2.4), and LAV-L (¶ 2.6) shall be equipped with a manual override of the automatic extinguishing of interior lights.
1.5.4 WIRING HARNESSES.  The wiring harnesses shall be standardized and constructed as specified herein.

1.5.4.1 WIRING.  Primary multi-conductor wires shall have a current rating in compliance with MIL-W-5088.  Values may be analytically derived from Figures 3, 4, and 5, Paragraph 6.7 for an environmental extreme of 120 degrees F and 5,000 feet altitude.  Primary wires shall comply with either MIL-W-81044, MIL-W-22759, MIL-W-13486, MIL-C-27500, or Ordnance Drawing 12293251, as applicable.  Wiring on Government-supplied or specified equipment shall be used as furnished.

1.5.4.2 JACKETING.  Jacketing materials shall comply with MIL-I-23053/1 Class II, Ordnance Drawing 12614886 or Diesel Division drawings 10502065 to 10502079.  Jacketed materials on Government-supplied or -specified equipment shall be used as furnished.

1.5.4.3 MOLDED PARTS.  Molded heat-shrinkable accessories shall comply with Ordnance Drawing 12273163 (or Diesel Division drawings 10502088 to 10502091) and Ordnance Drawing 12273163 (or Diesel Division drawings 10502092 to 10502096).  Molded parts on Government-supplied or -specified equipment shall be used as furnished.

1.5.4.4 CONSTRUCTION OF HARNESSES.  Harnesses shall comply with MIL-STD-461.  Harnesses shall be sealed to prevent intrusion by damaging fluids or materials, shall not be flame propagating, and shall be field/depot repairable.  Harnesses shall be installed and protected in accordance with the requirements of MIL-W-5088 or TACOM Drawing 8722729 (including, to the maximum practicable extent, circuits identification Item 8.  Harnesses shall be spray-tight.  A standard test description for "spray-tight" is a five-minute spray of water at 75 gallons per minute in a solid stream while checking for leaks.  A submergence test per MIL-STD-108 may be substituted.  The test shall be performed by completely immersing the test item in water for five minutes while checking for leaks.  Harnesses specified or supplied by the Government shall be used as furnished. 

1.5.4.5 MARKING.  Each individual wire within a harness shall be permanently marked or identified with individual plastic markers , or be identified by the marking on  the connector at the contact to facilitate installation or troubleshooting.  Wire and harness markings shall be alphanumeric for ease of identification.  Plastic wire markers shall be covered with transparent heat-shrinkable tubing or equivalent in protection and permanency.  

1.5.4.6 ELECTRICAL CONNECTORS.  Electrical connectors shall comply with MIL-C-5015, MIL-C-26482, MIL-C-38999, and/or MIL-C-83723.  Veam CIR Tri-Lock connectors manufactured by Litton Systems Incorporated may also be employed. 

1.5.4.7 CIRCUIT PROTECTION.  Electrical circuits shall be protected by suitable circuit breakers to comply with MIL-STD-5809 and MIL-STD-1498.  Commercially available may be selected when necessary.

1.5.5 SLAVE RECEPTACLE.  The vehicle shall be provided with a NATO slave receptacle in accordance with DWG 11682345 and MS52131; and shall be capable of being slave started by means of a standard military power transfer slave cable (DWG 11682336 and MS52129).

1.5.6 INTERVEHICLE POWER CABLE RECEPTACLE.  The vehicle shall be provided with an intervehicle power cable receptacle at the vehicle rear in accordance with MS75021; and shall be capable of being used with the intervehicle power cable (MS75020) and harness assembly (DWG 7728811). 

1.6 POWER PLANT CHARACTERISTICS. 

1.6.1 ENGINE.  The vehicle shall have a diesel engine operable on fuels and lubricants specified in 1.6.12.  The engine shall operate under all vehicle operating conditions without malfunction of the engine cooling system, fuel or lubricants.    Engine governed speed shall not exceed the no-load 2990 maximum rpm rating specified by the engine manufacturer nor shall the idle speed fall below 625 rpm.   

1.6.2 GOVERNOR.  The engine governor shall be furnished, set, and sealed to the engine manufacturer's maximum recommended operating speed.  The governor control linkage (foot throttle) shall be adjusted to permit the full range of engine governed rpm.  The accelerator control system shall conform to FMVSS124.

1.6.3 STE/ICE.  The Simplified Test Equipment/Internal Combustion Engine (STE/ICE) Diagnostic Connector Assembly conforming to DWG 12258941 shall be incorporated.

1.6.4 COOLING.  The cooling subsystem shall maintain engine and transmission operating temperatures within the component manufacturers' specified limits while operating continuously at maximum ambient temperatures of climatic conditions specified in paragraph 1.4 under the following condition:  wide open throttle while in transmission automatic mode with the vehicle developing a tractive effort equal to 52 percent of GVW.  All coolant hoses shall be in accordance with MIL-H-62217, Federal Specification ZZ-H-428 or SAE 20R2.  An overflow coolant recovery subsystem shall be furnished.  The coolant recovery subsystem shall include a resilient, translucent overflow/fill reservoir of not less than 10 percent of the total cooling subsystem capacity.  The reservoir shall be located so as to be readily visible for checking the coolant level.  The exhausted hot air shall be dispersed in such a manner as to minimize thermal signature from the engine compartment.

1.6.5 ENGINE COOLANT.  The engine shall be cooled internally with a solution comprised of equal volumetric parts of water and of  ethylene glycol (MIL-A-46153).

1.6.6 ENGINE AIR INDUCTION.  The engine combustion air induction subsystem shall prevent entrance of foreign matter during normal vehicle operation (including swimming).  The air induction system shall not require disassembly of the vehicle for normal servicing.  An air cleaner restriction indicator, visible from the driver's seat, is required.

1.6.7 AIR CLEANERS.  The vehicle shall incorporate a heavy duty, dry-type air cleaner complying with MIL-A-62048 and an inertial-type pre-cleaner complying with MIL-E-46736.

1.6.8 OIL FILTER.  A full flow oil filter subsystem, as specified by the engine manufacturer, shall be furnished.

1.6.9 FUEL SUBSYSTEM.  The fuel subsystem shall conform to MIL-STD-1180, Requirement 301 and part 393 or the Motor Carrier Safety Regulation (MCSR).  Except that the fuel tank vent tube may be temporarily closed off during the leakage test (ref MCSR part 393.67, section d, item 2), the ventilation safety requirement (ref MCSR part 393.67, section d, item 1) applies to the fuel tank system in the upright position unit only and the fuel valve requirement (ref MCSR part 365.65, paragraph g) may be met by turning the fuel tank mounted fuel pumps off via the ignition switch.  The fuel line shall be equipped with an easily accessible in-line water separator.  The vehicle shall be capable of refueling at a rate of at least 50 gpm.

1.6.10 FUEL TANKS.  The vehicle shall be equipped with corrosion-resistant fuel tank(s), 71 gallons total minimum system capacity, to permit vehicle operation for the range specified in preceding paragraph 1.1.8.  When more than one tank is furnished, means shall be provided to assure an equalized fuel level in the tanks.  A shutoff valve between the tanks shall be furnished.  Fuel tanks shall be provided with drain plug(s) and safety-type filler cap(s), captively chained to the filler neck strainers.  The vehicle shall be able to operate under all conditions specified herein with 10 percent of the total fuel remaining.  Where practicable, the fuel tank(s) shall be equipped with a purge system to drain off excess water.  

1.6.11 FUEL TANK PORTS.  All fuel tank ports shall be capable of receiving the MD-3 dispensing nozzle and shall have a minimum diameter of 2 inches.

1.6.12 FUEL AND LUBRICATION.  The vehicle shall operate with applicable diesel fuel, complying with Federal Specification VV-F-800 and with MIL-F-16884.  The engine and vehicle components shall not be adversely affected by the lubricants nor by hydraulic fluid in compliance with MIL-H-46170.  the vehicle without modification shall also be operable on aviation fuel without adverse effect on engine and vehicle components.  The lubrication intervals shall be in accordance with the manufacturer's requirements.  A lubrication chart shall be furnished with each vehicle and shall identify interchangeable military lubricants as well as commercial lubricant designations.  All initial and manufacturer-recommended lubricant fills shall be in conformance with MIL-L-2104, MIL-L-2105, MIL-G-10924, or MIL-L-46167.  The engine oil shall meet all analysis  requirements of MIL-STD-1570.  The lubrication requirements of this paragraph shall apply to all vehicle components that the manufacturer requires or recommends for lubrication.

1.6.13 EXHAUST SUBSYSTEM.  The exhaust subsystem shall conform to FMCSR 393.83.  The exhaust subsystem, as installed, shall be gas-tight and leakproof to prevent accumulation of exhaust gases in the occupied areas.  Exhaust mufflers and tail pipes shall be constructed of corrosion-resistant steel with adequate guards to protect personnel from injury.  The exhaust system shall be designed to disperse hot gases so as to minimize thermal signature.  It is desirable that the exhaust subsystem be entirely shielded from various viewing situations.

1.6.14 ENGINE RETARDER.  The vehicle shall be equipped with a fuel cut-off device to permit the engine to assist in vehicle braking.  The device shall be one approved for operation on the engine by the engine manufacturer.

1.7 DRIVE TRAIN CHARACTERISTICS.  

1.7.1 TRANSMISSION.  The transmission shall be automatic. It shall have a gear range capable of meeting the performance requirements as stated herein.  The transmission shall have a lock-up clutch for the torque converter.  The transmission shall include the following:


a. A downshift inhibitor that prevents the driver shift control action from overspeeding, and possibly damaging engine, transmission, or drive train components.  The shifter control shall be operable with one hand.


b,  A readily accessible transmission oil filter.

1.7.2 TRANSFER CASE/DRIVE TRAIN.  A method shall be provided to allow the driver to select driving either all axles or only two axles as necessary to provide the required vehicle performance.  It is required that the vehicle be capable of shifting to all-wheel drive while on the move. 

1.7.3 DIFFERENTIALS.  The non-steering axle differentials shall be capable of locking to ensure that maximum available power is transmitted to the wheel having traction when the opposite wheel loses traction. 

1.8 MISCELLANEOUS CHARACTERISTICS.  

1.8.1  DRIVER STATION.  The vehicle operation shall be controlled from the driver's station whether the driver is in open-or closed-hatch operations, in all weather, and during both day and night operations.  The driver's station shall be equipped with vision devices collectively providing a minimum of 120 degrees visibility in the frontal arc while the driver operates with the hatch closed.  The driver's station shall be equipped with an AN/VVS-2 night vision device that can be operated in the position for the driver's front center vision device.  Stowage shall be provided for the AN/VVS-2 and front center vision device while either is not in use.  The driver's vision devices shall be provided with a positive means of clearing water, mud, debris, etc., from the exposed surface.  The driver's hatch shall have a positive means of preventing its accidental opening or closing.  The driver's hatch shall have a weather protective cover to allow operation in the open hatch (raised seat) mode.  The seat and all operational controls shall have sufficient adjustment to allow operation by a male of the 5th through 95th percentile in size while dressed in clothing suitable to tropic through cold-dry arctic conditions.  The driver's seat, including frame, shall be constructed in accordance with drawing 10567936, FSCM (CAGE code) 56161.  The driver's controls shall be laid out in accordance with recommended practice of SAE J680 and shall be in accord with MIL-STD-1180, Requirement 101.  The driver's station shall be equipped with an intercom station compatible with the standard U.S. tank crew helmet.  The driver controls shall be in accordance with MIL-STD-1180, Requirement 101.  Operation of the transmission shifter and the control levers of the transfer case and the emergency brake shall require only one hand.  From his station the driver shall have ready under-armor access to the remainder of the vehicle.  The driver's station shall have the following instruments and controls:

    a. Ignition switch and master power switch

    b. Voltmeter (ref MS24532) and warning light

    c. Fuel gage (ref MS24544) and warning light

    d. Oil pressure gage (ref MS24540-2) and warning light

    e. Engine temperature gage (ref MS24543) and warning light

    f. Speedometer and recording odometer (ref MS39021 if mechanical electronic units acceptable)

    g. Tachometer and recording tachometer (ref MS35916 if mechanical electronic units acceptable)

    h. Headlight high-beam indicator light

    i. Outside rearview mirrors (swing away/removable), complying with MIL-STD‑1180, Requirement 111

    j. Instrument light switch with dimmer control

    k. Interior light switch; in addition, switches will be located near commander and in crew/cargo compartment

    l. Master circuit breaker

    m. Air pressure gage (ref DWG 7954512) and warning light

    n. Windshield clearing device

    o. Bag, pamphlet (DWG 7961712)

    p. Heading Reference System (HRS) readout capability

    q. Intercom station

    r. Portable warning light alerting user to a minimum of brake system malfunctions

    s. Dome light.

1.8.2 FIRE EXTINGUISHER SYSTEM: CREW, TROOP, AND ENGINE COMPARTMENT SYSTEM.  The system shall use Halon-1301 (CF3Br) as the extinguishing agent.  The agent shall be contained in fixed cylinders with a fill density of 55-60 lbs per cubic foot.  The cylinders shall be easily removable for weighing or recharging.  Provisions shall be made to permit the manual activation of the system from inside (at the driver's station or the crew compartment) and outside the vehicle. The leakage rate of the fire extinguisher system shall not exceed 0.125 percent loss per year of the initial weight of HALON 1301.  The Halon fire extinguishing system is mandatory for the crew, troop, and engine compartments.

1.8.3 PORTABLE FIRE EXTINGUISHER.  Two (2) 2-3/4 pound HALON-1301 portable fire extinguishers and brackets conforming to MIL-E-52031 shall be provided.  These extinguishers shall be mounted in such a manner that they are easily removed by persons attempting to extinguish pan-type fires in the crew and troop compartments and or by persons egressing the vehicle into grass or ground fires.

1.8.4 AIR COMPRESSOR.  The vehicle shall have an air compressor capable of at least 12 cfm.  The compressed air line shall be equipped with a quick-change hose connector for tire filling and operating small pneumatic tools.  The vehicle shall be equipped with sufficient hose to reach all tires for service and with a tire inflation adapter.  The normal no-load air compressor system operating pressure shall be 110 ± 15 psig.  The air system shall not lose more than 7 psig per minute when the system is at 120 ± 5 psig after the engine is shut down and the brakes are applied.

1.8.5 EXTERIOR DOORS AND HATCHES.  Two (2) exterior doors with a center support column located between them shall be provided on the rear end of the vehicle.  The rear exit shall be without obstruction when open.  The height from the bottom of the door to the ground shall be no greater then 35 inches.  The doors shall be quick opening and of sufficient size to allow the exit of a 95th percentile (in size) male in full arctic combat gear in three (3) seconds.  All hatches and doors, when closed shall restrict the entrance of water while swimming to less than 2 gallons per minute.  All hatches and doors shall open and close manually without binding or interference.  A means shall be provided for locking vehicle hatches and doors from inside without a padlock.  Hand and footholds shall be provided on the front and rear of the vehicle to facilitate climbing onto and off of the vehicle.

1.8.6  EXTERNAL STOWAGE.  The vehicle shall provide external water resistant stowage bags for personnel gear and rations; the bags shall have features permitting them to be secured with a padlock.  Provisions, such as loops and straps with buckles, shall be made for securing on-vehicle equipment (OVE) to the exterior of the vehicle.

1.8.7  EXTERNAL FIELD PHONE INTERFACE.  Two (2) external binding posts, interconnected for electrical continuity with two (2) corresponding internal binding posts, shall be provided to support field phone hook-up.
1.9  CHANGES RESULTING FROM THE LAV SERVICE LIFE EXSTENSION.

1.9.1 SIGNATURE REDUCTION.  Such treatments shall be implemented in the LAV design as to reduce the visual signature of the LAV to conform to classified Annex 2 to the LAV SLEP Purchase Description dated 01 November 2002. Treatments (especially treatments affecting the muffler, engine bay, and wheel hubs) shall be implemented to reduce the LAV infrared signature to conform to classified Annex 2 to the LAV SLEP Purchase Description dated 18 Oct 00.

1.9.2  POWER PACK MAINTAINABLITY ENHANCEMENTS.  Means shall be provided to permit the removal and reinstallation of the LAV power pack (engine with attached transmission) within four hours by two newly trained mechanics (MOS 2147).  Among the provisions are quick-disconnects for fluids (coolant, lubricants, and fuel) and electrical lines to make removal and reinstallation easier and guide pins or ramps to facilitate reinstallation of the pack.

1.9.3  OVERCURRENT PROTECTION CIRCUITRY/ VEHICLE GROUNDING.  The LAV 24-volt system of batteries consists of two series pairs of 12-volt batteries placed in parallel.  The LAV electrical system shall be modified so that the battery system is at all times grounded to the vehicle hull from the negative end of the battery system whether the device providing the master switch function is open or closed.  This modification shall include removal of the functional position of the present Master Switch in the electrical system from the negative side of the battery pack.  A device performing the master switch function shall be provided to permit electrical continuity to be made or broken in the line coming off the positive rather than negative end of the battery pack.   In addition, the LAV overcurrent protection circuit (OCPC) is comprised of an overcurrent sensor, a 200-amp relay, the 1 amp main circuit breaker (CB22), and associated wiring.  This circuit shall be redesigned to replace CB22 with one of such rating and characteristics as to eliminate nuisance tripping.  The overcurrent sensor shall be deleted from the OCPC design.  Such provisions shall be made that all on-board equipment run on vehicle electrical power shall be able to withstand spikes of up to ( 250 Volts amplitude.  Features or means shall be provided to prevent electrically powered equipment from being inadvertently energized with polarity reversed.
1.9.4  CANNON-TYPE ELECTRICAL CONNECTORS.  Connectors prone to cross-connection owing to their similarity shall be marked or replaced with dissimilar connectors, or in some manner be made discernible from one another.  Bulkhead-type connectors shall be provided for the headlight and smoke grenade launchers.  Weatherproof tape and sealant shall be applied to the connectors to prevent corrosion.
1.9.5  STANDARD TEST EQUIPMENT-ICE (STE-ICE) WIRES.  The STE-ICE wires in the vehicle battery box are subject to damage from tearing and crushing.  The installation of these wires shall be redesigned so the wires function safely and effectively by, for example, seeing that they are securely rerouted outside the battery box and re-terminated at junction points just forward of the battery box.  

1.9.6 FUEL TANK GROUND WIRES (LAV-25 Only).  The fuel tank ground wires (LAV-25 Only) shall be rerouted and re-terminated so as not to be easily crushed or abraded.

1.9.7 NBC FILTER GROUND WIRES.  The NBC filtration system shall have the system ground re-terminated on one of the unit's mounting bolts.

1.9.8 NBC FILTER POWER  WIRING.  The wiring providing power to the NBC filter shall be fitted with a 90-degree back-shell connector and rerouted as necessary to avoid damage from chafing and breakage. 

1.9.9 STARTER WIRING.  To eliminate the possibility of cross connecting the two pairs of small electrical connectors for the starter, these connectors shall be replaced either with single in-line connectors or with two connector pairs made readily discernible from one another.    

1.9.10 COLOR-CODED WIRING.  It is desired that all wiring for new or upgraded parts be color-coded for easier maintenance.

1.9.11  EXTRA CABLE CONDUCTORS FOR FUTURE GROWTH.  Where feasible, consideration shall be given to providing cables and harnesses with extra, unused conductors in development of installations for new or upgraded electrical components.

1.9.12 TERMINAL BLOCKS.  LAV-25 only:   The terminal block (TB) for the turret (NSN 5975-01-166-5656) shall be moved to a higher location, cleaned, dried, and coated with a sealant coating to protect against moisture and dirt or otherwise made less subject to damage from water and kicking.   All Variants:  All TBs, including the LAV-25 turret TB and the one in the engine bay by the alternator, shall be cleaned, dried, and coated with a sealant coating to protect against moisture and dirt.

1.9.13  CIRCUIT BREAKERS AND ASSOCIATED CIRCUITS/ACCESSORIES.  All Variants: The engine start circuitry shall be isolated to Circuit Breaker 5.  A new 7.5 amp circuit breaker (CB) shall be created and made to accommodate the windshield/periscope wiper, heater, and washer functions.  The ration warmer circuit shall be modified such that the relay is removed, continuity is restored, and a label is placed by the connector identifying the former warmer circuit as “SPARE.”   LAV-25 only: The 5-amp CB for the Thermal sight shall be replaced by one rated at 10-amps. 

1.9.14  LIMIT SWITCHES.  LAVs have limit switches that, upon opening a hatch, cause the interior lights to go out and, for the LAV-25, renders the main gun unable to operate over the quadrant covering the LAV-25 driver’s station.  Over time the plungers in these limit switches lose their ability to reach the switch actuating point before they reach their full extension. Switches (such as, for example, proximity sensing switches or self-calibrating plunger switches) that are of a design that will eliminate the cited failure mode shall be provided as replacements for the current switches.

1.9.15  DRIVER’S HEADS-UP DISPLAY.  The driver's station shall have an auxiliary instrument display similar to that employed on the Saudi Arabian National Guard (SANG) fleet of LAVs.  This shall be a device enabling the driver to see during open-hatch operations those critical readouts and indicators identified in this paragraph.  This display shall be clearly readable by the driver in open-hatch mode, be readable in bright sunlight and, if it emits light or IR, be capable of being "blacked out" for night operations.  The display shall have a vehicle speed indication, an engine fire indicator light of one color, and a single differently colored indicator light to warn of occurrence of such operational anomalies as high engine coolant temperature, high transmission oil temperature, low alternator output voltage, low brake system air pressure, low engine oil pressure, low fuel level, and engagement of the parking brake.  In this auxiliary display, while all of the indicators shall have sufficient intensity to be visible to the driver while in daylight open hatch conditions, they not so bright as to interfere with night operations.

1.9.16  ANNUNCIATOR PANEL.  The annunciator panel at the LAV driver’s station shall be replaced by one that, unlike the current annunciator panel, is reparable. The new design shall provide the alarms or annunciations for the same conditions as the present panel.  As does the present annunciator panel, the new design shall include a switch to test annunciator lamp functionality.  The annunciator panel shall be provided with an alarm time-delay feature to prevent the low air pressure alarm from going off within five minutes of the time the vehicle is first started and the air system has not yet gone through the normal charging process.  The annunciator shall be integrated into the Instrument panel (1.8.28). (objective)
1.9.17  INSTRUMENT PANEL AND ASSOCIATED COMPONENTS.  A redesigned driver’s station instrument panel shall be provided with smaller relays to permit ready maintenance access to interior components.   To make it more difficult to mate connectors to the wrong socket, it is desired that, without loss of any of the vehicle’s current functions, fewer cannon plugs be made to connect to the instrument panel.  The redesigned Instrument Panel shall incorporate a digital light switch, NSN 5930-01-491-9893.   

1.9.18  FUEL PUMP WIRING.  Both the front and rear fuel pumps, along with several sensors, are wired in parallel with the engine brakes (“Jacobs brakes”) solenoid circuits.  All of these devices have Circuit Breaker #1 (CB1) as a shared circuit protector.  When engine brake operational anomalies cause CB1 to break continuity, the fuel pumps stop.  This results in the vehicle ceasing operations, and so potentially places the lives of the vehicle crew in jeopardy.  To protect the fuel pumps and prevent this problem, either the circuit powering the engine brake solenoids or the pair of circuits powering the fuel pumps shall be isolated from all the other parallel circuits on CB1 by providing the isolated circuit (or pair of circuits) with its own CB. 

1.9.19  CORROSION PREVENTION AND CONTROL SYSTEMS.

1.9.19.1  TURRET COVERS.  (LAV-25 & -AT)  Covers shall be provided to protect the LAV-25 and LAV-AT turrets from salt spray intrusion under hurricane force wind conditions resulting from transport of the LAV on the Landing Craft, Air Cushioned (LCAC).  The covers shall be of such a robust material and design as to not present a hazard of Foreign-Object-Damage (FOD) to the LCAC from shredded, torn, or loose parts being drawn into the landing craft’s fans. 

1.9.19.2  VEHICLE DEHUMIDIFICATION SYSTEM.  An on-vehicle dehumidification system (henceforth also called “the dehumidifier” or “the system”) shall be provided.  The system shall be readily mountable with an airtight seal at the driver’s hatch opening.  It shall be capable of being locked in-place over the LAV driver’s hatch opening so as to provide for security of the vehicle when it is not in use.  It is required that the system be operated on 60 Hz, single-phase 110 VAC power.  It is desired that several vehicles dehumidification systems be capable of being powered off of one power node or bus. An LAV shall be properly prepared for use of the dehumidifier by closing all the vehicle hatches, covering the grille openings, and removing one of the engine bulkhead covers.  For ambient temperatures of 40°F to 105°F, the system shall be capable of reducing relative humidity (R.H.) in a properly prepared LAV to less than 40%.  After initially achieving this level, the daily average R.H. shall be maintained below 40% for 90% of the time and never exceed 50%.  The system must be operable and storable in environments specified in this Family of Light Armored Vehicle Demonstrated Performance Specification. The minimum useful life of the dehumidification unit shall be 10 years.  A special cover or other means shall be provided to seal the engine grill openings so that, with removal of an engine bulkhead panel, both the engine bay and the crew area can be maintained in a stable dehumidified state for protracted periods of time.

1.9.20  WEIGHT-DRIVEN CHANGES.  It is desired that the LAV Gross Vehicle Weight (GVW) not be increased as a result of addition of SLEP changes, kits, and installations.  For all variants of the LAV, the GVW shall not exceed 29,000 pounds, except in the case of the LAV-AD which already exceeds this GVW.  A plan for configuring and loading each LAV variant for helicopter transport shall be provided if the GVW of the variant should exceed 29,000 pounds as normally configured.  If the GVW of an LAV variant is increased such that performance deficiencies result, any changes, kits, and installations necessary to remedy the deficiencies shall be provided.  Most particularly, changes addressed in the sub-paragraphs under this paragraph (3.3.24) are required under the LAV SLEP if performance deficiencies develop in the areas of the vehicle addressed in these sub-paragraphs or, LAV-AD excepted, in any case in which if the GVW is made to exceeds 29,000 pounds. 

1.9.20.1  DRIVELINE.  If the changes, kits, and installations applied to the LAV under the SLEP cause the GVW to increase to the point that automotive performance requirements laid out in the FOLAV DPS cannot be met owing to driveline system deficiencies, then minimal necessary driveline upgrades shall be made to remedy those deficiencies.  

1.9.20.2  SWIM AIDS.  If the changes, kits, and installations applied to the LAV under the SLEP cause the swim characteristics to be altered or the GVW to increase to the point that LAV swim performance requirements laid out in the FOLAV DPS cannot be met, then minimal necessary upgrades to the swim system (marine drive system, ballast, and flotation) shall be made to remedy the swim performance deficiencies.

1.9.20.3  STEERING SHAFT BEARING UPGRADE.  If the LAV GVW increases to the point that steering shaft bearing no longer allows the performance or reliability-availability-maintainability-durability (RAM-D) requirements, then the bearing shall be replaced by one suitable to this purpose.

1.9.21  PNEUMATIC SYSTEM AIR DRYER.  A commercially available pneumatic airline dryer shall be added to the brake system.  The compressed air dryer and required associated components shall add no more than 30 lbs to the overall weight of the LAV.  The dryer shall maintain less than 3% relative humidity in the pneumatic system throughout the operating profile of the LAV, in ambient temperatures between 40°F and 105°F.  The capability of the desiccant to absorb moisture shall not be depleted within two years.

1.9.22  DRIVER’S HATCH UPGRADE.  The LAV driver’s hatch seal shall be redesigned and relocated to provide watertight integrity in the closed hatch while reducing the current seal’s proneness to damage by abrasion from operator ingress/egress through the hatch.  A durable ring of rubber or another suitable material shall be provided around the metal ring of the hatch rim to protect the person using the hatch from injury. 

2. LAV-COMMAND AND CONTROL [LAV-CC or LAV-C2] VEHICLE CONFIGURATION.

2.1  VEHICLE LAYOUT.  The vehicle shall have a seven station internal layout.  Stations one, two and three are radio operator positions.  Station four, a staff position, faces the three radio operators to the rear, and is behind the transverse engine bulkhead and next to a starboard-side map board.  Station five, the combat unit commander's position, is in the center of the vehicle, in line with the vehicle commander and the driver, and may be used as an optional fourth radio operator's position.  Station six, the vehicle commander's position, is a forward facing position directly behind the driver.  Station seven, the driver's position, faces forward beside the longitudinal engine bulkhead.

2.1.1  VISION DEVICES.  At least one vision device, conforming to the requirements of 1.3.4 shall be provided for each station.

2.1.2  RADIO OPERATOR SEATING.  The vehicle shall use an upholstered seat similar to the Turnbull Model 525-067 chair at stations one, two, and three.  Each chair shall swivel 360 degrees, have armrests, and lock in the operator's position.

2.1.3  DOORS/HATCHES.  The vehicle shall have over each of the crew compartment stations (viz., stations 1, 2, and 3) one hatch of sufficient size to permit the exit of an arctic clothed 95th percentile (in size) male (ref MIL-STD‑1472) in not more than ten seconds.  Each roof hatch shall be such that it may be locked open in a near horizontal position.  Internal and external footholds shall be provided to facilitate rapid egress.  Vulnerable vehicle components located near the escape hatches shall be protected.  The vehicle’s rear doors shall be constructed without center post to facilitate the removal of vehicle equipment during maintenance and repair.

2.1.4  STATION FIVE.  At station five the seat and operational controls shall have sufficient adjustment to be operable in both open and closed hatch modes.  The hatch shall be capable of locking in either of two positions, open or closed.  Vision devices shall collectively provide 360° visibility with the hatch closed.  The hatch shall open rearward and be capable of locking in the open position; the hatch shall be capable of being locked open horizontally.  The station shall have AN/VVS-2 type night vision device (ref MIL-V-49082) or Driver’s Vision Enhancer (DVE) operated in the front center vision device position.  Storage shall be provided for whichever of the center vision device or night vision device is not in use.  All vision devices shall be capable of being “blacked-out” for night operations. The station five user shall be able to communicate via the intercom and radio subsystems.  The individual seated in this station shall be able to face forward as well as swivel at least 135°  (180° desired) clockwise.

2.1.5  STATION SIX.  Station six shall meet the requirements of ¶ 2.1.4 except that the seat need only face forward and the vision devices shall collectively provide at least a continuous 180°  field of view.

2.1.6 LASER RANGE FINDER.  The vehicle shall have provisions for the storage of and operation off vehicle power of the AN/GVS-5 handheld laser range finder. The range finder will be operated through the hatches of stations five and six.

2.1.7  NBC COLLECTIVE FILTER SYSTEM.  All seven stations shall be provided with heated and filtered air per ¶ 1.3.2.

2.2  WEAPONS.

2.2.l  SELF-DEFENSE WEAPON.  The vehicle shall have an external mount capable of accepting the M240E1 machine gun pintle with azimuth and elevation travel locks, with a minimum of 180°  traverse, and with accessibility through station six's hatch.

2.2.2  AMMUNITION.  The minimum ammunition stowage requirements for the LAV-CC  are as follows:

     Weapon                   
Ready Rounds     Stowed Rounds

     7.62mm (200 rd cans)          
200             1000

     L8A1 Smoke Grenade              
    8               16

2.2.3  CREW WEAPON STOWAGE.  The vehicle shall have internal stowage brackets for seven M16 weapons.  The brackets shall accommodate both the M16A1 and M16A2 weapon configurations.

2.3  EQUIPMENT.

2.3.1 PORTABLE SHELTER.  [Reserved.] 
2.3.2  MAP BOARD.  The vehicle shall have a map board (3.5 ft x 3.5 ft) located on the vehicle’s starboard side near station four and visible from stations three, four and five. 

2.3.3  WRITING SURFACES.  The vehicle shall provide a writing surface at stations one, two, and three.  Each writing table shall be provided with a stowage position.  The writing surfaces shall not interfere with other station operator functions.  Writing tables will only be used during closed hatch operating modes. 

2.4  COMMUNICATIONS SYSTEMS. The vehicle shall have brackets, mounts, connectors, and cables for the installation and operation of the following communication equipment:

Item







       Quantity
SINCGARS VRC-92 VHF (4 RTs)





2

AN/PRC-68 VHF R/T with 

  TSEC KYV-2 (Stowage Only)





1

AN/GRC-213 HF Radio Set





1

AN/VIC-2(V) intercom consisting of one

AM-7162, three C-11133 control boxes, and

five C-11135 control boxes (Note: one  

 

C-11133 and one C-11135 at station five)



      7 Stations

AN/VRC-83 UHF Radio/KY-57 Speech Security



1

PLRS RT-1343/TSQ-129 with PP_7641 and MT-6146


1

AS-3900 VHF Antennas






4

AS-3449 PLRS Antenna






1

MP-65B HF Antenna (or NVIS HF Antenna) 



1

2.4.1  RADIO RACK.  Stainless steel radio rack(s) shall be provided in the LAV-CC vehicle to securely mount the communications equipment specified herein.  The rack features shall include slide trays, drawers, eight radio compartments with side shields, ground straps, and cable retractors.  All radio sets specified in ¶ 2.4 shall be mounted in the rack.  All interconnecting cables and connectors required to operate any communications equipment in the vehicle but not provided with the communications sets shall be provided.

2.4.2  INTERCOM.  The vehicle shall have an AN/VIC-2(V) intercommunication set consisting of one AM-7162, one JV-3179, three C-11133s, and five C-11135s.  Station One shall access the HF radio via the a C-11135 connected to the AM-7162.  Station two shall access the VHF-1 radio via a C-11135 connected to the AM-7162. Station three shall access both the UHF and VHF-2 radios via a C-11133 connected to the AM-7162. Station four shall access both the UHF and VHF-2 radios via a C-11133 connected to the AM-7162. Station five shall have a select switch that will access both the UHF and VHF-3 radio via a C-11135 connected to the JV-3179. Station six shall access the VHF-4 radio via a C-11135 connected to the JV-3179. Station seven shall intercom only C-11135 connected to the JV-3179. Station five shall control over the AM-7162 and JV-3179.  All interconnecting cables (with connectors) required to operate the intercom with applicable radios shall be installed as part of the vehicle.

2.4.3  ANTENNAS.  The vehicle shall have antennas for the corresponding radio sets as specified in  ¶ 2.4.  The antennas shall be laid out on the LAV-CC armor top plate at the following sites:  the four VHF antennas shall occupy the “dog house” antenna locations at each corner of the top plate; the HF antenna shall be located in the center of the top plate;  the UHF antenna shall occupy the antenna site at the center of the front edge of the plate;  and the PLRS antenna shall be positioned at the center of the rear edge of the top plate.

2.4.4  POWER DISTRIBUTION.  The vehicles shall in accordance with the requirements of drawings LAVC2-0302164, LAVC2-0302165, LAVC2-0302181, LAVC2-0302182, LAVC2-0302184, and LAVC2-0302189.  The vehicle power distribution system shall provide for the operation of all electronic equipment specified herein (¶ 2.4) off external 28 VDC and 110 VAC sources. The external power sources shall be connected to the vehicle via an external connector panel(s) with a NATO receptacle as defined by DWG 11682345 and MS52131 for DC and binding posts for AC power.  All interconnecting cables and connectors required to operate all equipment specified herein (¶ 2.4) shall be installed as part of the vehicle.

2.4.5  VEHICLE GROUNDING.  The vehicle shall be equipped with an external grounding lug for use with ground rods.

2.4.6  VEHICLE IDLE.  The vehicle shall be equipped with a fixed high engine idle for use in providing 28 VDC vehicle power during prolonged stationary operations of electronic equipment.

2.4.7  RADIO REMOTES.  The vehicle shall have radio remotes for VHF-3 and VHF-4 at stations five and six, respectively.  Both stations four and five shall have access from their respective locations to a remote for VHF-2.
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