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1 SCOPE
This Performance Specification describes the technical performance requirements for the Mine Resistant Ambush Protected (MRAP) Vehicle Auxiliary Power Unit (APU) and Self Recovery Winch System for the Force Protection Industries (FPI) Category III (Cat III), Buffalo, variant (hereafter referred to as the APU and Winch System).  The APU and Winch System will provide adequate electrical power to support all onboard Government Furnished Equipment (GFE) and Hotel loads, and self recovery capabilities that will greatly enhance the Buffalo self recovery platform.  This procurement is essential to the mission readiness of the MRAP FPI, Cat III, Buffalo.
2 APPLICABLE DOCUMENTS

The documents listed in paragraphs 2.1 and 2.2 are specified in paragraph 3 of this Performance Specification.  Effort has been made to ensure completeness of this list.  However, document users are cautioned that all specified requirements documents cited in these paragraphs must be met if called out in the performance specification.
2.1 Government Documents
The following Government specifications and standards form a part of this document to the extent specified herein.
	29CFR1910.10
	Occupational Safety and Health Standards, Air Contaminants

	FED-STD-595
	Colors Used in Government Procurement

	FF-T-276B
	Thimbles, Rope

	MIL-DTL-53072C
	Detail Specification Chemical Agent Resistant Coating (CARC) System

	MIL-HDBK-454B
	General Guidelines for Electronic Equipment

	MIL-STD-1275
	Characteristics of 28 Volt DC Electrical Systems in Military Vehicles

	MIL-STD-129P
	Military Marking for Shipment and Storage

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

	MIL-STD-1332B
	Definitions of Tactical Prime, Precise, and Utility Terminologies for the DOD Mobile Electric Power Engine Generator Set Family

	AFVA 32-4012 (1FEB98)
	MISSION-ORIENTED PROTECTIVE POSTURES (MOPP)

	MIL-STD-1472F
	Human Engineering 

	MIL-STD-1474D
	Noise Limits

	MIL-STD-461E
	Requirements for the Control Of Electromagnetic Interference Characteristics of Subsystems And Equipment

	MIL-STD-464A
	Electromagnetic Environmental Effects Requirements For Systems

	MIL-STD-705C
	Generator Sets, Engine Driven Methods of Tests and Instructions

	MIL-STD-810G
	Environmental Engineering Considerations and Laboratory Tests

	MIL-STD-882D
	Standard Practice for System Safety

	OSHA 29 CFR 1910.95
	OSHA Standard for Occupational Exposures to Noise

	TOP 2-2-712
	Automotive Winches


2.2 Non-Government Documents
The following Non-Government specifications, standards, and handbooks form a part of this document to the extent specified herein.

	ASTM-D-3951-90
	Standard Practice for Commercial Packaging

	SAE J706
	Rating of Winches


2.3 Order of Precedence
In the event of conflict between the text of this Performance Specification and the references cited herein, this Performance Specification will take precedence. Nothing in this Performance Specification, however, supersedes applicable laws and regulation unless a specific exemption has been obtained.

3 REQUIREMENTS

The requirements specified in Paragraph 3 of this Performance Specification are defined as thresholds unless noted as objectives.  The threshold requirements are Critical Performance Parameters (CPPs) and must be met to satisfy the Government’s minimum requirements.  The objective requirements are not CPPs but are desired performance requirements that add value and capabilities to the APU and Winch System.  Offerors may also propose their Value Added features not listed herein.
3.1 Characteristics
3.1.1 APU and Winch System

The APU and Winch System shall consist of an APU Subsystem and a Winch Subsystem.  The APU and Winch System shall provide direct current (DC) electrical power and self recovery capabilities to meet the MRAP Buffalo vehicle (hereon, refer to as vehicle) electrical load and self recovery capabilities requirements during constant duty operations.
3.1.2 APU Subsystem

The APU Subsystem shall consist of an Auxiliary Power Unit (APU), all electrical wiring and cable harnesses, controller, fuel lines and hoses, adapters, mounting brackets, the hydraulic components and interfaces to drive the winch, and all other applicable components not listed herein.

3.1.3 Winch Subsystem

The Winch Subsystem shall consist of a hydraulic winch, wire rope, winch mounting brackets, a snatch block, snatch block mounting brackets, roller fairlead, wire rope hold down or tensioning device, and all other applicable components not listed herein.
3.2 Technical Performance
3.2.1 APU and Winch System

3.2.1.1 System Weight Overview

Weight is a significant concern for the APU and Winch System and every effort should be made to minimize the weight of the system.  In the interest of highlighting this concern and to provide appropriate clarification of the requirements that follow, the system and subsystem weights are summarized below in Table 1.

Table 1:  System and Subsystem Weight Summary

	System or Subsystem
	Threshold Requirement

(lbs.)
	Objective Requirement

(lbs.)

	APU Subsystem
	1800
	1800

	Winch Subsystem
	1600
	1350

	APU and Winch System
	3400
	3150


3.2.1.2 Operating Temperature

The APU and Winch System shall operate without degradation below the threshold level of requirements stated within this performance specification for electrical power output, fuel consumption, and noise, for ambient temperatures of -25°F to 130°F in all environmental conditions stated herein (temperature performance limited to 95°F above 4000 feet pressure altitude for testing purposes).

3.2.1.3 Operating Temperature (OBJECTIVE)

The APU and Winch System shall operate without degradation below the objective level of requirements stated within this performance specification for electrical power output, fuel consumption, and noise, for ambient temperatures of -25°F to 130°F in all environmental conditions stated herein (temperature performance limited to 95°F above 4000 feet pressure altitude for testing purposes).
3.2.1.4 Sand and Dust

The APU and Winch System shall be capable of operation without degradation below the threshold level of requirements stated within this performance specification when exposed to sand and dust condition as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Method 510.4.

3.2.1.5 Sand and Dust (OBJECTIVE)

The APU and Winch System shall be capable of operation without degradation below the objective level of requirements stated within this performance specification when exposed to sand and dust condition as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Method 510.4.

3.2.1.6 Blowing Rain

The APU and Winch System shall be capable of operation without degradation below the threshold level of requirements stated within this performance specification when exposed to blowing rain condition, as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Method 506.4

3.2.1.7 Blowing Rain (OBJECTIVE)

The APU and Winch System shall be capable of operation without degradation below the objective level of requirements stated within this performance specification when exposed to blowing rain condition, as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Method 506.4

3.2.1.8 Combination of Dust and Rain

The APU and Winch System shall be capable of operation without degradation below the threshold level of requirements stated within this performance specification when operating at 50% load and exposed to a combination of sand, dust and blowing rain conditions, as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Method 506.4 & 510.4.

3.2.1.9 Combination of Dust and Rain (OBJECTIVE)

The APU and Winch System shall be capable of operation without degradation below the objective level of requirements stated within this performance specification when operating at 50% load and exposed to a combination of sand, dust and blowing rain conditions, as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Method 506.4 & 510.4.

3.2.1.10 Altitude

The APU and Winch System shall operate without degradation below the threshold level of requirements stated within this performance specification at altitude between sea level and 12000 feet in pressure altitude.

3.2.1.11 Altitude (OBJECTIVE)

The APU and Winch System shall operate without degradation below the objective level of requirements stated within this performance specification at altitude between sea level and 12000 feet in pressure altitude.

3.2.1.12 Vibration

The APU and Winch System shall operate without degradation below the threshold level of requirements stated within this performance specification when exposed to vibration conditions as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Category 4, Highway exposure, 5 hour duration; Category 4, Secondary Road Exposure, 1 hour duration, Off-Road Exposure, 1 hour duration.  All profiles will be executed subsequently, with no pause.
3.2.1.13 Vibration (OBJECTIVE)

The APU and Winch System shall operate without degradation below the objective level of requirements stated within this performance specification when exposed to vibration conditions as detailed in Attachment B Test plan formatted to guidelines established by MIL-STD-810G, Category 4, Highway exposure, 5 hour duration; Category 4, Secondary Road Exposure, 1 hour duration, Off-Road Exposure, 1 hour duration. All profiles will be executed subsequently, with no pause.

3.2.1.14 Noise

APU and Winch System noise level shall not exceed 85 decibels (dB) maximum at the driver’s station with the door open in accordance with MIL-STD-1474D when operating at 100% of rated capacity or maximum allowed by system controls, whichever is less. Sound deadening material that is part of the APU and Winch System as installed on the vehicle is allowable to meet this noise requirement.
3.2.1.15 Vehicle Interface

The APU and Winch System installation shall not require any special penetrations of the ballistic enclosure of the vehicle.
3.2.1.16 Reliability

The APU and Winch System shall exhibit a Mean Time Between Failures (MTBF) of no less than 750 hours.
3.2.1.17 Reliability (OBJECTIVE)

The APU and Winch System shall exhibit a Mean Time Between Failures (MTBF) of no less than 1500 hours.

3.2.1.18 Longitudinal Slope Operation
The APU and Winch System, when installed on the vehicle, shall be capable of operating on a 40% longitudinal grade without evidence of faulty lubrication, leakage, or other malfunction.
3.2.1.19 Longitudinal Slope Operation (OBJECTIVE)

The APU and Winch System, when installed on the vehicle, shall be capable of operating on a 60% longitudinal grade without evidence of faulty lubrication, leakage, or other malfunction.

3.2.1.20 Transverse Slope Operation
The APU and Winch System, when installed on the vehicle, shall be capable of operating on a 30% transverse grade without evidence of faulty lubrication, leakage, or other malfunction.
3.2.1.21 Fording
The APU and Winch System, when installed on the vehicle, shall be capable of operation without degradation when the vehicle is hard bottom fording in salt or fresh water to depths of up to 36 inches, including wave height, at speeds up to five mph without special preparation or kits.
3.2.1.22 Transportability

TBD

3.2.1.23 Lifting and Tiedown Provisions
TBD

3.2.1.24 Material

TBD

3.2.1.25 Corrosion Resistance

The APU and Winch System shall be painted with desert tan Detail Specification Chemical Agent Resistant Coating (CARC) in accordance with MIL-DTL-53072C. Unless otherwise specified, after cleaning, treating and priming all exterior surfaces, the APU shall be painted "Tan 686A" Color No. 33446 of FED-STD-595.
3.2.1.26 Welding

TBD

3.2.1.27 Safety

TBD

3.2.1.28 Electromagnetic Interference (OBJECTIVE)
The APU and Winch System shall be designed and manufactured to meet the following requirements of the electromagnetic emission and susceptibility characteristics of MIL-STD-461E: CE102, CS101, CS114, RE102, and RS103.  The APU and Winch System shall be capable of operating with three adjacent vehicles without mutual interference.
3.2.1.29 Electrostatic Discharge (OBJECTIVE)
APU Electrostatic Discharge (ESD) shall be in accordance with MIL-STD-464A, Paragraph 5.7.

3.2.1.30 Electrical Bonds and Grounds (OBJECTIVE)
The APU and Winch System shall provide the following electrical continuity across external mechanical interfaces on electrical and electronic equipment, both within the equipment and between the equipment and other system elements, for control of E3, such that system operational performance requirements are met in accordance with MIL-STD-464A:

a. 10 milliohms or less from the equipment enclosure to the system structure, including the cumulative effect of all faying surface interfaces.

b. 5 milliohms or less from the connector to mounting surface.

c. 2.5 milliohms or less across the enclosure from removable panels and covers.

d. 2.5 milliohms or less across the individual faying interfaces within the equipment, such as between subassemblies or sections
3.2.1.31 NBC

The APU and Winch System shall allow operation by personnel while wearing full Nuclear, Biological, and Chemical (NBC) protective ensemble Mission Oriented Protective Posture (MOPP) IV gear as defined by AFVA 32-4012.  
3.2.1.32 Preventative Maintenance Checks and Services (PMCS)
Daily PMCS tasks shall not exceed 10 man-minutes for the system.
3.2.1.33 Fire Prevention

Best commercial design practice shall be used to incorporate components and materials that are either fire retardant in nature or do not support combustion.
3.2.1.34 MIL-STD-1472F Compliance

The APU and Winch System shall be designed to ensure maximum compliance to MIL-STD-1472F.
3.2.2 Auxiliary Power Unit Subsystem
3.2.2.1 Electrical Power Output
The APU Subsystem shall provide 12.0 kW minimum, 28 VDC, to power the vehicle’s GFE and hotel loads.  The APU Subsystem shall be capable of converting at least 1 kW of this power to 12 VDC.
3.2.2.2 Electrical Power Output (OBJECTIVE)

The APU Subsystem shall provide 15.0 kW minimum, 28 VDC, to power the vehicle’s GFE and hotel loads.  The APU Subsystem shall be capable of converting at least 2 kW of this power to 12 VDC.
3.2.2.3 Electrical Power Characteristics

a. The APU Subsystem shall interface with the on board vehicle’s electrical system as described in MIL-STD-1275.

b. The APU Subsystem shall conform to the utility performance requirements described in MIL-STD-1332B.

c. The APU Subsystem shall be capable of charging the on board vehicle batteries, regardless of whether the installed batteries are absorbed glass mat or lead acid type.
3.2.2.4 Operational Modes
a. The APU Subsystem shall operate in automatic mode and manual mode.
b. In automatic mode, the APU Subsystem shall be automatically started when the vehicle voltage falls below 23.8 VDC, to power GFE and hotel loads, and recharge the vehicle batteries.  The APU Subsystem shall interface with the vehicle master power switch such that when the switch is off, automatic starting of the APU is prevented.
c. In manual mode, the APU Subsystem shall be started manually using a manual start switch.

3.2.2.5 Control Systems

a. The APU Subsystem integral controls shall monitor and report the following conditions without operator input or actions required:
1. The vehicle battery health, temperature, and charge level.
2. The APU engine operating conditions, coolant temperature, oil level and pressure, hydraulic fluid level and pressure for the winch.

3. APU Subsystem electrical fault conditions.

4. APU batteries health, temperature and charge level (OBJECTIVE).
b. The APU Subsystem controls shall have a battle short to override the APU automatic operation during tactical operations.
c. The APU Subsystem shall have an external control panel mountable in the vehicle’s cab to display individual APU fault codes using LED indicators.

d. The APU Subsystem shall interface with the vehicle voltage meter to display the overall power system voltage.
e. The APU Subsystem shall have an hour meter to record the operating time of the unit.
3.2.2.6 Battle Short

The battle short activation shall be protected such that the default function is normal operations with a manual block preventing inadvertent activation.
3.2.2.7 Operator Interface

The APU Subsystem control panel shall be accessible to the driver and A-driver of the vehicle to perform all operation of the APU (manually start, stop, and suspend operation via battle short, operation mode switch, and APU fault code indicators).
3.2.2.8 APU Start From Vehicle Batteries

The APU shall be capable of being started from the vehicle’s batteries.

3.2.2.9 APU Start From APU Subsystem Batteries (OBJECTIVE)
The APU Subsystem shall have backup batteries necessary to start the APU either in the absence of main vehicle’s power supply or when isolated from the vehicle power connections.
3.2.2.10 Enclosure

The APU Subsystem Enclosure shall be securable such that unauthorized access to the APU and its controls are prevented.  The APU Subsystem shall be ballisticly tolerant to withstand 7.62mm direct fire threats.
3.2.2.11 Fuel
The APU Subsystem shall be operated using JP-8. The APU shall be capable of utilizing ultra low sulphur diesel fuel without degradation below the threshold level of requirements stated within this performance specification.
3.2.2.12 Fuel Consumption

The APU Subsystem fuel consumption shall not exceed 1.5 gallons (≈5.7 Liters) of fuel per hour for all modes of operational conditions when operating at 100% rated output (or combination of hydraulic and electrical output totaling 100% rated capacity).

3.2.2.13 Fuel Consumption (OBJECTIVE)

The APU Subsystem fuel consumption shall not exceed 1.3 gallons (≈4.9 Liters) of fuel per hour for all modes of operational conditions when operating at 100% rated output (or combination of hydraulic and electrical output totaling 100% rated capacity).
3.2.2.14 Envelope

The APU Subsystem shall not exceed the envelope shown in Attachment A of this specification.  
3.2.2.15 Weight

The APU Subsystem weight shall not exceed 1,800 lbs (≈816 kg) as installed.
3.2.2.16 APU Subsystem to Vehicle Interface
The APU Subsystem integration onto the vehicle shall be self contained not requiring any interface to the vehicle other than electrical, fuel, and compressed air.  The APU Subsystem shall interface to the vehicle in accordance with Attachment A.  Requests to alter this interface require prior JPO MRAP approval.
3.2.2.17 Vehicle Electrical System Interface
a. The APU Subsystem shall include all electrical wires and cable harnesses to interface the APU with the associated controls and the vehicle main power system as per Attachment A.

b. The APU Subsystem installation shall not require modification of the vehicle electrical wiring and cable harnesses other than to interface with the main vehicle batteries.
3.2.2.18 Vehicle Fuel System Interface
The APU Subsystem shall interface with the host vehicle fuel system without degradation of the vehicle survivability or performance while running both the vehicle and the APU at 100% load demand.
3.2.2.19 Vehicle Fuel System Interface (OBJECTIVE)

The APU Subsystem shall include all fuel hoses and lines required to interface the APU to the vehicle fuel system without requiring penetration of the existing vehicle fuel tank.

3.2.2.20 APU Subsystem Hydraulic Capacity
The APU Subsystem shall provide sufficient power for 100% hydraulic pump demand while maintaining a minimum of 25% of threshold electrical power output requirement.
3.2.3 Winch Subsystem
3.2.3.1 Winch Capacity

The Winch Subsystem shall have a single line pull capacity of no less than 42,500 lbs.  Winches with higher capacity than 42,500 lbs. may be de-rated to 42,500 lbs. to maintain a 2 to 1 safety factor between the pulling strength of the winch and the minimum breaking strength of the wire rope.
3.2.3.2 Winch Compliance With SAE J706
The Winch Subsystem shall comply with the requirements specified in SAE J706.
3.2.3.3 Winch Safety Factor 

All components of the Winch Subsystem shall maintain a 2 to 1 safety factor.
3.2.3.4 Winch Speed

The winch Subsystem shall be sufficiently sized to operate at a minimum line speed of 8 feet per minute.
3.2.3.5 Winch Speed (OBJECTIVE)

The Winch Subsystem shall be sized to operate at a minimum line speed of 15 feet per minute.
3.2.3.6 Winch Weight

The Winch Subsystem weight shall not exceed 1,600 lbs (≈726 kg).
3.2.3.7 Winch Weight (OBJECTIVE)

The Winch Subsystem weight shall not exceed 1,350 lbs (≈612 kg).
3.2.3.8 Drum Rotation Indication

The Winch Subsystem drum shall be marked to visually indicate to the operator the direction or drum rotation for wire rope installation.

3.2.3.9 Wire Rope

The Winch Subsystem shall be provided with a minimum of 150 ft (≈46 m) of wire rope.  The ratio of drum diameter to wire rope diameter shall be at least 8 to 1 as per SAE J706.  The wire rope shall have a minimum breaking strength of 85,000 lbs.  The winch rope shall be marked to visually indicate to the operator when there is only one layer of rope on the winch drum.  The wire rope shall be marked to visually indicate to the operator when the minimum number of wraps of wire rope remains on the winch drum.

3.2.3.10 Wire Rope Thimble

The working end of the wire rope shall be fitted with a thimble as per FF-T-276, Type 3.

3.2.3.11 Wire Rope Hold Down or Tensioning Device

The Winch Subsystem shall be equipped with a wire rope hold down or tensioning device capable of eliminating wire rope backlash and “bird nesting” of the wire rope during freespooling.

3.2.3.12 Wire Rope Level Winding Device
The Winch Subsystem shall be provided with a level winding device capable of insuring even paying in of the wire rope.

3.2.3.13 Fairlead

The Winch Subsystem shall be equipped with a roller fairlead.

3.2.3.14 Snatch Block 
The Winch Subsystem shall be equipped with a snatch block.  The snatch block shall have a working capacity of no less than 85,000 lbs.

3.2.3.15 Space Claim Envelope

The Winch Subsystem shall not exceed the envelope defined in Attachment A.
3.2.3.16 Winch Subsystem to Vehicle Interface

The Winch Subsystem shall interface to the vehicle in accordance with Attachment A.  Requests to alter this interface require prior JPO MRAP approval.

3.2.3.17 Winch Subsystem Power Interface

The Winch Subsystem shall be fully operational from the APU Subsystem and not require any vehicle electrical system operation.

3.2.3.18 Operator Interface

a. Controls for the winch shall be provided both inside and outside the vehicle.
b. Interior vehicle controls shall be provided on a cabled control box such that the winch is operable from anywhere within the vehicle.
c. External vehicle controls shall be provided for operation of the winch through a tethered connection within a 25 ft radius of the winch.
d. Both interior and exterior controls shall allow variable power to the winch from 0% to 100% in increments of no more than 10%.
e. Exterior controls shall be securely storable such that unauthorized access to them is prevented.

4 QUALITY ASSURANCE PROVISIONS

The APU and Winch System test shall be conducted in accordance with Attachment B.
5 ATTACHMENTS
5.1 Attachment A:  APU and Winch System Interface Drawing 
Drawings will be included with the RFP.
5.2 Attachment B:  APU and Winch System Test Plan  
DRAFT test plan for testing to requirements of this document will be included with DRAFT RFP .
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