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 1. SCOPE 
This Performance Specification (P-SPEC) covers a two-wheel chassis mounted, 350 feet total head, 600 Gallons Per Minute (GPM) capacity, diesel-engine driven, bulk transfer, four-inch, and six-inch pumping assemblies for fuel and potable water service.

 1.1 Classification  

The pumping assemblies shall be of the following types and styles as specified in Section 3.4.

	Type I – Pumping Assembly, Fuel
	600 GPM Capacity at 350 Feet Total Head

	Type II – Pumping Assembly, Water
	600 GPM Capacity at 350 Feet Total Head


 2. APPLICABLE DOCUMENTS

 2.1 Government Documents

 2.1.1 Specifications, Standards, and Handbooks

The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents shall be those listed in the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and supplement thereto, on the effective date of this Request For Proposal (RFP).
Table 1  Specifications
	Number
	Commercial Item Description

	A-A-59326/10A
	Coupling Half, Cap, Dust

	A-A-52598
	Coupling, Clamp, Pipe: With Bolts


(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are available from the Standardization Documents Order Desk , Building 4D, 700 Robbins Avenue, Philadelphia, PA 1911-5094.)
Table 2  Department of Defense Regulations

	DoD Regulation Number
	DoD Document Title

	MIL-DTL-53072
	Chemical Agent Resistant Coating (CARC), System Application Procedures and Quality Control Inspection 


 STANDARDS:

Table 3  Federal Standards

	Federal Standard Number
	Federal Title

	FED-STD-595
	Colors used in Government Procurement


Table 4  Military Standards

	Military Standard
	Military Standard Title

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

	MIL-STD-209K
	Interface Standard for Lifting and Tiedown Provisions

	MIL-STD-129P(2)
	Military Marking

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

	MIL‑STD‑810G
	Test Method Standard for Environmental Test and Engineering Guidelines

	MIL-STD-882D
	System Safety Program Requirements

	MIL-STD-889B(3) Notice 2
	Dissimilar Metals


Table 5  Handbooks

	Military Handbooks
	Military Handbook Title

	MIL‑HDBK‑1472
	Human Factors Engineering


(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are available from the Standardization Document Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA  19111-5094.)

 2.2 Non-Government Publications

The following documents form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of the documents which are adopted by Department of Defense (DoD) are those listed in the issue of the DoDISS cited in the solicitation.

Table 6  Non-Government Publication

	Organization
	Document(s) Title
	Source Location

	ASME B16.5
	Pipe Flanges and Flanged Fittings
	American Society  of Mechanical Engineers 

P.O. Box 2300
Fairfield, NJ 07007-2300 


	ANSI/HI 1.6
	Centrifugal Pump Tests
	American National Standards Institute/Hydraulic Institute
 9 Sylvan Way

Parsippany, NJ 07054-3802



	ANSI/NSF 51
	Food Equipment Materials
	American National Standards Institute/National Science Foundation
 9 Sylvan Way

Parsippany, NJ 07054-3802


(Non-Government standards and other publications are normally available from the organizations which prepare or  distribute the documents.  These documents also may be available in or through libraries or other informational services.)

 2.3 Order of Precedence

In the event of a conflict between the text of this document and the references cited herein, (except for associated detail specifications, specification sheets, or Microsoft (MS) Office standards), the text of this document shall take precedence.  Nothing in this document shall supersede applicable laws and regulations unless a specific exemption has been obtained.
 3. REQUIREMENTS

 3.1 Verification Testing

When specified in the contract or purchase order, the first delivery of the 600 GPM Pump shall be subjected to verification test. 
 3.2 Material

Material shall be as specified herein.  Materials not specified shall be selected by the contractor and shall be subject to all provisions of this P-SPEC.  Type I pumping assembly shall be constructed of any materials suitable for fuel pumping service.  Type II pumping assembly shall be constructed of materials suitable for potable water pumping service in accordance with ANSI/NSF 51.  No free lead shall be used on any components except storage batteries.  Components in contact with Product Water shall be free of lead, as defined as not more than a weighted average of 0.25% when used with respect to the wetted surfaces of pipes and pipe fittings, plumbing fittings and fixtures..  The finished Type II pumping assembly shall contain no materials or substances that might leak or disintegrate and cause the pumped water to become non-potable.  The material shall have no adverse effect on the health of personnel when used for its intended purpose.  The lines and all surfaces that contact potable water shall conform to the applicable federal regulations for use with potable water.  
 3.2.1 Recovered Materials

The materials used may include reclaimed materials provided such material will not jeopardize its intended use and performance.  The reclaimed material shall have been reprocessed, remanufactured, or recycled in a manner which will restore them to the same chemical composition and physical properties as materials originally selected for use in the pump assembly.
 3.2.2 Dissimilar Metals

Dissimilar metals shall not be used in intimate contact with each other unless protected against galvanic corrosion.  Military Standard (MIL-STD)-889B (3) Notice 2 may be used for guidance. 
 3.3 Construction Features

The pump assembly shall include a suction manifold assembly, suction strainer, air eliminator, discharge manifold assembly, and discharge check valve.  The pump shall be a single stage, centrifugal type that is self-priming.  A multiple cylinder, industrial type diesel engine shall drive the pump. The engine shall be a Tier 4 engine in accordance with (IAW) Environmental Protection Agency (EPA) regulations  The pump assembly and diesel engine shall be mounted on a Mll102 Light Tactical Trailer - Marine Corps Chassis (LTT-MCC) for towing by all models of the High Mobility, Multi-purpose, Wheeled Vehicles (HMMWV) at speeds and terrain identified in Section 3.11.1 and fording water to a depth of 30 inches.  The wheel and chassis assembly are  provided with retractable legs that can be locked in the extended position to provide stability during operation of the pump assembly.
 3.3.1 Electromagnetic Interference Control

All electrical components, electrical harnesses, and cables shall operate compatibly in their intended operational environment.  Components shall meet the applicable performance requirements of MIL-STD-461E, Requirements RE102, and RS103.
 3.4 Pump Assembly 

a. Type I pumping assembly shall have the following suction and discharge components:

1. Two four-inch and one six-inch suction ports shall incorporate two four-inch and one six-inch valves.  Suction couplers shall be slanted downward a minimum of 15 degrees and a maximum 30 degrees from the horizontal.  Each valve shall have cam-lock type adapters.

2. Two four-inch and one six-inch discharge ports shall incorporate two four-inch and one six-inch valves.  The discharge adapters shall be slanted downward a minimum of 15 degrees and a maximum of 30 degrees from the horizontal.  Each valve shall have a cam-lock type couplers.

3. The pump shall be single stage, self-priming, centrifugal, and capable of priming and re-priming without the use of a suction check valve or auxiliary priming device with the source of liquid located below the pump suction.

b. Type II pumping assembly shall have the following suction and discharge components:

1. Two four-inch and one six-inch suction ports shall incorporate two four-inch and one six-inch valves. Six-inch, single grooved, connections, and suction, that accept couplings conforming to  Commercial Item Description A-A-52598 (Couplings, Clamp, Pipe; with Bolts and Synthetic-Rubber Gaskets for Grooved-End Pipe).  Suction couplers shall be slanted downward a minimum of 15 degrees and a maximum 30 degrees from the horizontal.  Each four-inch valve shall have a cam-lock type adapter.

2. Two four-inch and one six-inch discharge ports shall incorporate two four-inch and one six-inch valves.  Six-inch, single grooved, connections, and suction, that accept couplings conforming to Comercial Item Decription A-A-52598 (Couplings, Clamp, Pipe; with Bolts and Synthetic-Rubber Gaskets for Grooved-End Pipe). Suction couplers shall be slanted downward a minimum of 15 degrees and a maximum 30 degrees from the horizontal.  Each four-inch valve shall have a cam-lock type coupler.

3. The pump shall be single stage, self-priming, centrifugal, and capable of priming and re-priming without the use of a suction check valve or auxiliary priming device with the source of liquid located below the pump suction.

 3.4.1 Performance Characteristics  
 3.4.1.1 Hydrostatic Pressure

The pumps shall withstand an internal hydrostatic pressure of 225 Pounds per Square Inch (PSI) without leaking or becoming deformed, and withstand thermal expansion of fuel when a pump is primed and idle at a temperature increase of 40˚F.  
 3.4.1.2 Performance

The pumps shall meet the capacities indicated below using water at standard conditions, as specified by the Hydraulic Institute’s ANSI/HI 1.6 Centrifugal Pumps and Tests, and positioned at any direction or slope up to 15 % from the horizontal.  Both Type I and Type II shall deliver no less than 600 GPM of water with a total dynamic head of 350 feet.  The deliveries shall be met at the worst case environmental and fuel properties.  The maximum operating temperature will be decreased by 3 degrees for every 1000 feet of elevation.
 3.4.1.3 Pump Priming

The pumps shall prime themselves automatically, after initial filling of the case and deliver; not less than the rated flows in not greater than two minutes, when operating at a static suction lift equivalent to 10 feet at sea level and atmospheric conditions of 29.92 inches of Mercury (inches Hg), using water with a specific weight of 62.3 pounds per cubic foot at 68(F.
 3.4.2 Pump Volute (Casing)

The volute shall be have a six-inch inlet and outlet.  The casing shall be provided with a priming port.  The priming port shall consist of a self-locking cam-lock type adapter, a dust cap, a gasket, and a security chain with two heavy-duty split rings.  The casing shall be provided with a drain plug for complete pump drainage of all internal chambers.  The pump shall be equipped with self-lubrication, mechanical seals that will not be damaged or compromised by operation for the pumping assembly under any condition specified herein, and shall survive dry running for a minimum of three minutes.
 3.4.3 Piping and fittings

All piping and fittings on the suction and discharge of the pump shall be flanged  IAW ASME B16.5  and fabricated from aluminum alloy.  The complete piping including valves and couplings shall not overhang the front end or side of the chassis frame by more than 10 inches when installed on the pump assembly.  
 3.4.4 Valve Controls

Valve controls shall open the valve with a counter-clockwise motion.  The valve controls shall be provided with double-ended arrows showing the direction of operations and labeled at each end to indicate functional result, for example open and close.
 3.4.5 Battery Container Assembly

Battery container assembly shall accommodate batteries sufficient to start the diesel engine at     -25(F without assistance.  The battery container shall be provided with a lid securely fastened to the box and designed for easy removal and maintenance of the battery cells and terminals.  The container shall be designed to automatically vent the gas of the battery cells and must be capable of draining excess water, regardless of incline position.  The inside of the battery container shall have coating for additional corrosion protection (if designed from metal).
 3.4.6 Engine and Pump Related Components

The pump assembly shall be driven by a Tier 4 industrial type diesel engine selected by the contractor.  If a tier 4 engine cannot be met, the contractor shall investigate other viable options and provide that in a whitepaper to the USMC. The whitepaper should detail other engine manufacture's contacted, the reason why the tier 4 requirement cannot be met, the alternative engine selected and the reason why.  The engine shall provide a continuous brake horsepower output equal to or exceeding the horsepower demands of the pump at the performance rating specified in Section 3.4.1.2 using Jet Propellant (JP)-8 for fuel  The engine shall be capable of operation on diesel fuel, JP-5, and JP-8.  It shall be capable of maintaining the manufacturer’s recommended operating temperature when performing at rated capacity and temperatures as listed herein.  If liquid cooled, the radiator shall have provisions for easy cleaning. The engine and pump shall be equipped with, but not limited to, the following features:

a. Electrical engine controls to include an ignition switch, oil pressure gauge, battery/alternator gauge, panel lights, light switch, and an automatic low oil pressure shut down.  The system shall incorporate a means to bypass the low oil pressure shutdown during starting operations.  All instruments, gauges, and controls shall be mounted in an instrument panel and shall be completely enclosed (and weather-proofed) having an access door.  The electrical system shall be 24-volt electric circuit energized by the storage batteries suitable for -25(F starting for the pump assembly fuel and 32(F for the pump assembly water.  Batteries shall be included and shall be maintenance free, Absorbed Glass Mat (AGM) type, and capable of being fully recharged by the engine/alternator system.

b. Manual engine controls to include an incremental throttle control and cable (to select governed speed from idle to maximum governed speed), and cold weather starting aid control.

c. Constant Pressure Automatic Engine Control, to maintain constant output pressure without operator attention. Output pressure settings shall range from 75 to 150 psi. Set pressure must be maintained within +/-5 psi when operating under automatic pressure control.
d. Automatic low oil pressure shutdown, automatic high oil temperature shutdown, and a governor for over-speed control.

e. Fuel tank, with capacity to provide four-hours of continuous operation at 600-GPM at 150 psi and  not less than a 20-gallon capacity.  The fuel tank shall be equipped with a filler neck, a tank cap, and a gasket.  The tank shall be equipped with a fuel gauge graduated from empty to full.

f. Fuel selector valves to permit engine operation from the fuel tank or an auxiliary fuel service.

g. Fuel selector valves appropriately marked with  "OFF," "TANK," and "AUX."

h. Type I pumps shall have the ability to refuel from the discharge piping or manifold.

i. The instrument panel shall be provided with shock mounts sufficient to prevent damage during operation and transport, as defined in Section 3.11.

j. The discharge gauge shall have a range from zero to 200 Pounds per Square Inch Gauge (PSIG) pressures. The suction gauge shall be a compound pressure/suction gauge, having a range from zero to 150 psi and a range from zero to 30 inches Hg vacuum.  The gauges will be easily read from 10 feet.  The gauges shall be located on the instrument panel and each shall be provided with a fluid-pressure dampener. All gauge lines shall be located and protected to prevent damage by personnel while handling during operation and service, and the Type II pump gauge lines shall have provisions for draining to prevent freezing.

k. An hour-meter with a time-totalizing mechanism of not less than 9999 hours.

l. A tachometer to indicate engine Revolutions per Minute (RPM).

m. Access to all components necessary for the operation and operator preventative maintenance shall be provided without the use of tools.  These components shall include all operator controls, fuel tank, oil filler port, oil filter, oil level dipstick, coolant filler port, battery terminals, connector receptacle, and air filter.  

n. A connector receptacle, electrical-slave, 2-contact, 24-volt,  water-proof water-proof device.  NATO inter-vehicle connectors NSN:  6150-01-022-6004, IAW  NATO STANAG 4074.

o. Oil filter, primary and secondary fuel filters, with water separator and drain cock.

p. Heavy-duty air cleaner, dry type, and replaceable cartridge, with restriction indicator.

q. Spark-arresting muffler with guard and rain cap.

 3.4.7 Strainer Assembly

The strainer shall be a 1/4-inch mesh, in-line type, reinforced strainer.  The strainer shall be removable without interference from, or disassembly of, other components of the pump assembly.  The strainer assembly shall be constructed with non corrosive material.
 3.4.8 Controls and Instrument Panel

 3.4.8.1 Accessibility
The control and instrument panel shall be located in a readily accessible area to enable the operator to perform the required maintenance to the controls and instruments and repair or replace the panel if required.
 3.4.8.2 Gauges

Pressure gauges located on the instrument panel shall conform to the visual requirements of Section 3.4.6.j.
 3.4.8.3 Illumination

The control and instrument panel shall be provided with lights for reading at night or under darkened conditions.  A blackout switch shall be included for tactical low light conditions.

 3.4.8.4 Location and Arrangement

The control panel shall be oriented to provide the operator full visibility during operation. The controls and gauges shall be labeled to ensure immediate recognition of the control function and its reading.

 3.4.9 Discharge Air Eliminator 
An air eliminator assembly shall be provided that is capable of eliminating air during the priming cycle of the pump with a totally closed discharge and allowing the pump to prime with a static suction lift equivalent to 10 feet of water in not more than two minutes.  The air eliminator shall have a valve to prevent air from being drawn into the piping through the air eliminator, and shall be furnished with a hand operated vent valve with 10 feet of low pressure reinforced rubber hose.   

 3.5 Chassis
The pump and diesel engine assembly shall be integrated, mounted, and transported on a two-wheel USMC Light Tactical Trailer, Model M1102 LTT-MCC. 
 3.5.1 Gross Trailer Weight (GTW) and  Center of Gravity (CG)
The GTW of the system including the pump assembly, diesel engine, full fuel tank, oil, lubricants, all accessories, and chassis shall not exceed 4,200 pounds, and the CG shall not exceed 50 inches from the ground.
 3.5.2 Overall Pump Assembly Width

The overall width of the pump assembly shall not exceed 96 inches. 

 3.5.3 Turning and Tracking Ability

The pump assembly, when coupled to the HMMWV, shall allow the HMMWV to turn in its minimum turning circle and follow the HMMWV without cramping, damage, or interference to itself or the prime mover.
 3.5.4 Towing Extension (Tongue)

Weight on the towing eye with the pump assembly parked on level ground and at gross trailer weight shall be no more than 420 pounds.  
 3.5.5 Lifting Eyes

The pump shall be placed on the trailer so that the lifting eyes of the trailer are not obstructed IAW MIL-STD-209.

 3.5.6 Shock and Vibration

The pumping assembly shall withstand transport shock and vibration forces as anticipated in the mission profile. 

 3.6 Lubricants

The pump/engine assembly shall operate using Petroleums, Oils, and Lubricants (POLs) currently in the Marine Corps inventory.  

 3.7 Storage Box

The pump assembly shall include a rigidly mounted storage box capable of storing the items listed in Section 3.7.1.  The lid shall be secured at one edge by a continuous hinge, and shall be held in a closed position by not less than two fasteners.

 3.7.1 Items to be Furnished with each Pump Assembly

Each pump assembly shall include the following accessories.  Unless otherwise specified, the accessories shall be boxed separately and stored in the storage box.
a. One chassis pintle hook mounted on chassis frame.  (See Section 3.5).
b. One grounding assembly secured to the chassis frame.  (See Section 3.8).
c. One air filter cartridge. (See Section 3.4.6 n).
d. One fuel filter. (See Section 3.4.7 m).
e. One oil filter. (See Section 3.4.7 m).
f. One bronze mallet with a minimum of a three-pound head shall be furnished for driving the rod into the ground.

g. One Technical Manual (TM), which will be provided by the Government.
h. One tarp.  The tarp shall be able to protect the pump assembly from environmental conditions during periods of non-use or storage.  With the tarp installed and in use, the pump assembly shall be capable of being towed, with no additional limitations or degradation to system mobility.
 3.8 Grounding Assembly

One ground rod shall be furnished.  The Steel/ Copper/ Brass, etc. ground rod shall be a minimum of 60-inches, and maximum of 108-inches long, each with one end pointed.  One un-insulated, copper braided ground wire, number 6 American Wire Gage (AWG), 6 feet long, with a 50-ampere (A) un-insulated electrical clip bolted or swaged to each end of the wire, shall be furnished.  A ground terminal shall be fastened to the chassis frame.  
 3.9 Fungus and Moisture Resistance

Electrical circuitry, including all components and connections, shall be protected from the effects of fungus growth and moisture.
 3.10 Maintainability

 3.10.1 Maintenance Support

Assemblies or support elements such as TMs, repair parts, special tools, or lubrication charts shall be identified and furnished with each unit to perform the intended function of assisting or conducting maintenance operations.

 3.10.2 Ease of Maintenance

All major assemblies and installed attachments shall be accessible for maintenance, repair, and replacement without the removal of other major assemblies and installed attachments not normally removed.  Covers or plates that must be removed for component adjustment, repair, replacement, or maintenance shall be equipped with quick-disconnect fasteners.  Drain outlets shall be located for function and accessibility.  Provisions shall be made to permit the use of receptacles for collecting drainage (e.g. drip pan).

 3.10.3 Interchangeability

All parts having the same part number and manufacturer's code shall be functionally and dimensionally interchangeable.  Interchangeable parts are defined as two or more like parts possessing such functional and physical characteristics as to be equivalent in performance and durability, and capable of being exchanged one for the other without alteration of the parts themselves or of adjoining parts, except for adjustment, and without selection for fit or performance.
 3.11 Durability
 3.11.1 Mobility: 
The 600 GPM Pump shall remain fully functional and meet all performance requirements as specified herein after performing the following Mission Profile:
 3.11.1.1 Mission Profile:  Travel -Pump
 3.11.1.1.1 Travel is defined as a fifty (50) mile towing event consisting of:
 3.11.1.1.1.1 Primary (hard surface) roads at an average speed of 35 Miles Per Hour (MPH) for 20 miles (maximum speed not to exceed 40 MPH).
 3.11.1.1.1.2 Secondary (gravel and dirt) roads at an average speed of 25 MPH for 20 miles (maximum speed not to exceed 30 MPH).
 3.11.1.1.1.3 Off road (level cross-country) terrain road at an average speed of 10 MPH for 1 mile (maximum speed not to exceed 20 MPH). 

 3.11.1.1.2 Pump is defined as:
 3.11.1.1.2.1 Setting up the pump, including disconnecting the trailer from HMMWV and connecting the suction and pressure hoses.
 3.11.1.1.2.2 Priming and starting the pump.
 3.11.1.1.2.3 Pump at full pressure and flow for 8 hours/day for 30 consecutive days. 
 3.11.1.1.2.4 Shutting down the pump, draining water, and re-coupling the trailer to the vehicle.

 3.12 System Reliability

The 600 GPM Pump has two Mission Essential Functions (MEF); to pump water/fuel at a rate of 600 GPM at 350 feet of head and to be capable of being towed on and off road.  Based on a mission time of 243 hours (240 hours pumping and 3 hours travel), the system shall have a reliability of 243 hours Mean Time Between Operational Mission Failures.  Based on that mission profile, while operating at rated capacity under standard conditions (standard sea level conditions of barometric pressure 29.92 inches Hg and water at 60°F), the pump shall achieve a Mean Time Between Essential Function Failure (MTBEFF) not less than 240 hours operating, and Mean Miles Between Mission Failure (MMBMF) not less than 50 miles while traveling.  Water at a temperature between 60 and 80°F may be used as the test fluid.

Table 8 below shows as the number of failures increases, the number of hours of testing on the 600 GPM Pump needed increases to achieve an 80% confidence level.  
Table 7  Reliability Chart

	
	#Failures

	
	0
	1
	2
	3
	4
	5

	Hours of testing needed to achieve 80% confidence
	391
	727
	1039
	1340
	1633
	1921


 3.12.1 Reliability Failure Definition

A failure is defined as a malfunction which:

a.  Cannot be corrected within 30 minutes by adjustment, repair, or replacement using only the maintenance tools and repair parts furnished with the equipment (The same failure occurring multiple times causing the cumulative repair time to be more than 15 minutes will be considered a failure); or

b. May cause failure to commence operation, cessation of operation, or degradation of performance below specified level; or

c. May damage pump assembly by continued operation; or

d. May cause a safety hazard to operating personnel.

 3.12.2 Reliability Test Time

The reliability test time begins when the pump assembly is connected to a vehicle to begin towing operations.  This time does not stop until the total mission profile is complete and the pump assembly is reconnected to the vehicle to be redeployed or retrograded.  Any action associated with the definitions in Section 3.12.1 constitutes a failure.  Normal maintenance shall be performed IAW the manufacturer’s operation and maintenance schedule.

 3.13 Slopes 
 3.13.1 Transport / Towing 
The pumping assembly shall be capable of negotiating side slopes up to 40 percent and approach, negotiate, and depart on a ramp of up to 40-percent longitudinal slope without contact of any component (except tires) with the ramp.
 3.13.2 Operating 
The pump assembly shall meet the requirements of 3.4.1  when operating on a slope +/- 15% out of level in any direction.
 3.14  Water-proofing and Fording

Components of the pumping assembly that could be damaged by water immersion shall be either water-proofed or located not less than 30 inches above ground level to allow fording in water to that depth without water damage to components or leakage of any seals located at any point less than 30 inches above ground level.

 3.15 Human Factors Engineering

The pump assembly shall conform to the controls, maintainability, hazards, safety, and human factors engineering criteria.  Hazards which expose personnel or equipment to injury or damage shall be eliminated or controlled.  MIL-STD-1472F (1) paragraphs 4.1 through 4.6, 5.1 through 5.6, 5.9, 5.12.9, and 5.13 may be used for guidance.
 3.15.1 Noise Limits

If noise levels exceed 85(dB(A)), hazard signs shall be prominently displayed on the equipment indicating the hazard and distance from pump assembly that hazard exists.  The system shall meet requirements described in MIL-STD-1474.
 3.16 Safety

The pump assembly shall incorporate the system safety criteria IAW MIL-STD-882D.  The requirements shall implement and conform to the safety standards issued by the Occupational Safety and Health Administration (OSHA) under the Secretary of Labor.
 3.17 Environmental

 3.17.1 Storage Temperature

The pump assembly shall not be damaged or maximum rated operating characteristics affected by storage under the following conditions:

a. High temperature:  +160(F for not less than 4 hours.
b. Low temperature:  - 60(F for not less than 12 hours without benefit of solar radiation.
 3.17.2 Operating Temperature & Altitude
The pump assembly shall produce simultaneously full pressure and flow when subjected to ambient temperatures from -25 to +125(F for the fuel pumping assembly and 32 to 125(F for water pumping assembly at altitudes from sea level to 4,000 ft. using JP-8 for fuel.  The pump assembly shall not exhibit instability in pressure or flow rate, and the engine shall not malfunction or overheat when the pump assembly is tested for 2 hours minimum.
Altitude /Elevation performance reduction:
The pump assembly shall produce simultaneously 500 GPM at 350 ft head when subjected to ambient temperatures from -25 to +125(F for the fuel pumping assembly and 32 to 125(F for water pumping assembly at altitudes from 4,000 ft above sea level to 8,000 ft above sea level.
 3.18 Treatment and Painting

All interior and exterior surfaces normally painted shall be cleaned, treated, and painted.  Any surfaces positioned or contained inside the engine cover shall be considered internal surfaces.  For surfaces where painting is required the surface condition will be such that it promotes coating adhesion.  Pretreatments of metallic surfaces shall be applied to enhance corrosion protection and coating adhesion on all surfaces that are to be painted.  The application of such pretreatments shall be performed IAW the manufacturer’s recommendations or MIL-DTL-53072.  The finish coat shall be Chemical Agent Resistant Coating (CARC) painted IAW MIL-DTL-53072.  The color shall be Desert Tan 686A, Color Number 33446 or Green 383, Color Number 34094.  FED-STD-595 may be used for guidance. The finish coat and epoxy primer shall not be applied to engine manifolds, exhaust pipes, mufflers, and other parts subject to operating temperatures above 350(F.  Powder coat surfaces are acceptable for the fuel selector plate and control panel components.
 3.19 Identification Marking

 3.19.1 Pump Assembly Identification Plate

Each pump assembly shall be identified IAW MIL-STD 130.
 3.19.2 Instruction Plate

Unless otherwise specified, each pump assembly shall be equipped with placards that include all warnings and cautions describing any special or important procedures to be followed in assembling, operating, or servicing the pump assembly.  All units will have a hearing protection required warning placard. The fuel pumps shall include the warning, "NO SMOKING WITHIN 50 FEET."  The placard or placards shall be securely attached to the pump assembly by metal fasteners in a place where the plate will be visible and legible, but not interfere with the operation and maintenance of the pump assembly.  Metal fasteners are not required on the inside and outside of the control panel door if doing so would result in the rivets penetrating the placards on the other side of the door.
 3.19.3 Transportation Plate

Each pump and engine assembly shall be provided with a transportation data plate IAW MIL-STD-209K.  The plate shall be attached to the pump and engine assembly by metal fasteners where the plate will be visible and legible.
 3.19.4 Identification Marking of Pump Inlet and Outlet

The pump suction and discharge shall be identified by stencil markings or plates permanently secured in place by means of metal fasteners.

 3.19.5 Performance Curve Plate

A performance curve plate shall be permanently attached to the pump assembly in a location (inside the control panel is also acceptable) where the plate will be visible and legible.  The curve plate shall incorporate a chart depicting performance curves and rating points for the performance requirements specified in Section 3.4.1.  The Net Positive Suction Head Required (NPSHR) at 2,400 RPM and maximum continuous duty range shall be indicated on the curve plate.

 3.20 Transportability

The pump assembly shall be transportable, when packed or unpacked, by highway, rail, marine, and air modes.  Complete instructions and diagrams for securing the pump assembly for each mode of transportation shall be included in the operators’ manual.  Tie down and slinging provisions shall be provided with each pump assembly.
 3.20.1 Highway Transportation

The pump assembly when loaded on a semi trailer/tractor shall be within the highway permit limits of all states.
 3.20.2 Rail Transportability

The pump assembly shall be rail transportable in the Continental United States (CONUS) and NATO countries without restrictions.
 3.20.3 Air Transportability

The pump assembly shall be capable of being loaded and transported in the C-130, C-17, and C-5 fixed wing aircraft and by CH-46 and CH-53 helicopters (internally and externally).  
 4. VERIFICATION

Verification shall be performed to determine that the 600 GPM Pump conforms to the requirements contained in Section 3.  Verification shall be conducted using the following methods:

Analysis (A) – The processing of accumulated data obtained from other qualification methods.  Examples are reduction, interpolation, or extrapolation of test results.  Analysis determines whether a specification requirement is met by performing a technical evaluation and data reduction of measured and representative data using equations, charts, graphics, and calculations.  

Demonstration (D) – The operation of the system or part of the system; that relies on observable functional operation not requiring the use of instrumentation, special test equipment, or subsequent analysis.  The data shall normally be derived from displays and indications inherent in the system equipment.  Acceptance shall be determined by comparing the observed results to predicted or specified requirements contained in the demonstration procedure.

Inspection (I) – The visual examination of system components, documentation etc.  Physical inspection determines whether a specification requirement associated with workmanship, size, weight, fit, and mechanical safety, is satisfied.  Inspection shall involve the examination of material (equipment, documents, or drawings) to determine quality of compliance to standards.  It shall be non-destructive and performed using methods requiring the physical senses, simple manipulation, gauging, and measurement. 

Test (T) – The operation of the system, or part of the system, using instrumentation or other special test equipment to collect data for later analysis.  Test determines whether a specific requirement is met by measuring, recording, and evaluating quantitative data obtained during controlled exercises using real and simulated stimulus.

Certification (C) – A signed manufacturer’s statements specifying the system, or part of the system has been designed to comply with appropriate regulations.

 4.1 Quality Assurance Information for the Contractor

Quality assurance inspections and validation may occur in three phases:

1. Technical Testing (TT) and/or inspections of 600 GPM Pump at the contractor’s manufacturing plant.

2. TT and/or inspections of 600 GPM Pump at the Government’s test site(s).

3. Quality assurance inspections and/or validation during production of the 600 GPM Pump at the contractor’s manufacturing plant.

The absence of any inspection requirements within this P-SPEC shall not relieve the contractor of the responsibility for ensuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the contract.  Unless otherwise specified within the contract or P-SPEC, the contractor is responsible for the execution of all inspections and selected verifications as stated in this P-SPEC.  The contractor is responsible for ensuring that components and materials are manufactured, inspected, and validated IAW referenced specifications and standards, as applicable.  Failure to comply with any of the requirements in Section 3 shall be consideration for rejection.

 4.1.1 Technical Test at Contractor Facility Plant

600 GPM Pumps shall be inspected and/or validated as outlined in Section 4.2, Table 1, Column I at the contractor's manufacturing plant.  All TTs at the contractor’s facility are performed by the contractor.
 4.1.2 Technical Test at Government Test Site

600 GPM Pump systems that have met all inspection, verification, and certification requirements at the manufacturing plant shall be shipped to a Government test site and subjected to validations and/or inspections as outlined in Section 4.2, Table 1, Column II.  600 GPM Pump shall be subjected to the manufacturer's break-in procedure/duration prior to validation if required.

 4.1.3 Production Unit Inspection

All production units may be inspected as outlined in Section 4.2, Table 1, Column III.

 4.1.4 Certification and Certified Test Reports 

The contractor shall certify in writing to the Contracting Officer that the 600 GPM Pump complies with the identified certifications found in Section 4.2, Table 1, Column I.  These requirements shall be verified by the contractor if the certification is not supplied.
 4.2 Verification and Inspection Schedule

The verification for each requirement in Section 3 is shown in Table 8.  

KEY

· I – Inspection 

· A– Analyze 

· T – Test 

· D – Demonstration 

· C = Contractor Certification

Table 8  Requirements/Verification Track
	Requirement Title/Description
	Requirement Paragraph
	Verification Description Paragraph
	I

TT Contractor Facility
	II

TT

Govt

Site
	III

Production Unit Inspection

	Material
	3.2
	4.4
	C
	
	

	Recovered Materials
	3.2.1
	4.4.1
	C
	
	

	Dissimilar Metals
	3.2.2
	4.4.2
	
	I
	

	Construction Features
	3.3
	4.5
	
	I
	

	Electromagnetic Interference Control
	3.3.1
	4.5.1
	
	T
	

	Pump Assembly
	3.4
	4.6
	
	I
	

	Hydrostatic Pressure
	3.4.1.1
	4.6.1.1
	
	T
	

	Performance
	3.4.1.2
	4.6.1.2
	
	T
	T

	Pump Priming
	3.4.1.3
	4.6.1.3
	
	T
	D

	Pump Volute (Casing)
	3.4.2
	4.6.2
	
	I
	

	Piping and Fittings
	3.4.3
	4.6.3
	
	I
	

	Valve Controls
	3.4.4
	4.6.4
	
	I
	

	Battery Container
	3.4.5
	4.6.5
	
	I
	

	Engine & Pump Related Components
	3.4.6
	4.6.6
	
	I
	

	Strainer Assembly
	3.4.7
	4.6.7
	
	I
	

	Controls & Instrument Panel
	3.4.8
	4.6.8
	
	I
	I

	Accessibility
	3.4.8.1
	4.6.8.1
	
	I
	

	Gauges
	3.4.8.2
	4.6.8.2
	
	I
	I

	Illumination
	3.4.8.3
	4.6.8.3
	
	I
	

	Location & Arrangement
	3.4.8.4
	4.6.8.4
	
	I
	I

	Discharge Elbow  & Air Eliminator Assembly
	3.4.9
	4.6.9
	
	I
	

	Chassis
	3.5
	4.7
	

	I
	

	Gross Trailer Weight
	3.5.1
	4.7.1
	
	T
	T

	Overall Chassis Width 
	3.5.2
	4.7.2
	
	I
	


Table 8 Requirements/Verification Track (continued)

	Requirement

 Title/Description
	Requirement Paragraph
	Verification Description Paragraph
	I

TT Contractor Facility
	II

TT

Govt

Site
	III

Production Unit Inspection

	Turning & Tracking Ability
	3.5.3
	4.7.3
	
	T
	

	Towing Extension
	3.5.4
	4.7.4
	
	I
	

	Lifting Eyes
	3.5.5


	4.7.5
	
	T
	

	Lateral Stability
	3.5.6
	4.7.6
	
	T
	

	Shock and Vibration
	3.5.7
	4.7.7
	
	T
	

	Lubricants
	3.6
	4.8
	
	I
	

	Storage Box
	3.7
	4.9
	
	I
	

	Items to be Furnished 
	3.7.1
	4.9.1
	
	I
	I

	Grounding Assembly
	3.8
	4.10
	
	I
	I

	Fungus & Moisture Resistance
	3.9
	4.11
	
	I
	

	Maintainability  
	3.10
	4.12
	
	I 
	

	Maintenance Support
	3.10.1
	4.12.1
	
	I
	

	Ease of Maintenance
	3.10.2
	4.12.2
	
	I
	

	Interchangeability
	3.10.3
	4.12.3
	
	I
	

	Durability
	3.11
	4.13
	
	T
	

	System Reliability
	3.12
	4.14
	
	T
	

	Slopes
	3.13
	4.15
	
	I
	

	 water-proof water-proofing & Fording
	3.14
	4.16
	
	T
	

	Human Factors Engineering
	3.15
	4.17
	
	I
	

	Noise Limits
	3.15.1
	4.17.1
	
	T
	

	Safety
	3.16
	4.18
	
	I
	

	Environmental
	3.17
	4.19
	
	I
	


Table 8 Requirements/Verification Track (continued)

	Requirement Title/Description
	Requirement Paragraph
	Verification Description Paragraph
	I

TT Contractor Facility
	II

TT

Govt Site
	III

Production Unit Inspection

	Storage Temperature
	3.17.1
	4.19.1
	
	T
	

	Operating Temperature
	3.17.2
	4.19.2
	
	T
	

	Treatment & Painting
	3.18
	4.20
	
	I
	

	Identification Marking
	3.19
	4.21
	
	I
	I

	Pump Assembly Identification Plate
	3.19.1


	4.21.1
	
	I
	I

	Instruction Plate
	3.19.2
	4.21.2
	
	I
	

	Transportation Plate
	3.19.3
	4.21.3
	
	I
	I

	Identification Marking of Pump Inlet & Outlet
	3.19.4
	4.21.4
	
	I
	I

	Performance Curve Plate
	3.19.5
	4.21.5
	
	I
	I

	Transportability
	3.20
	4.22
	
	A
	

	Highway Transportation
	3.20.1
	4.22.1
	
	A
	

	Rail Transportation
	3.20.2
	4.22.2
	
	A
	

	Air Transportation
	3.20.3
	4.22.3
	
	A
	


 4.3 Verification Testing

When specified in the contract or purchase order, the first delivery of the 600 GPM Pump shall be subjected to verification test. All TTs at the contractor’s facility are performed by the contractor.
 4.4 Material

The contractor shall certify that the 600 GPM Pump meets the material requirements as specified in Section 3.2.  

 4.4.1 Recovered Materials

The contractor shall provide a list identifying and indicating the location of any reclaimed materials.  The contractor will certify that reclaimed materials are as specified in Section 3.2.1. 

 4.4.2 Dissimilar metals

The 600 GPM Pump shall be inspected during TT at the Government’s site to verify that the dissimilar metals are used IAW Section 3.2.2. 

 4.5 Construction Features

The contractor shall inspect every production unit to verify construction features as specified in Section 3.3.
 4.5.1 Electromagnetic Interference Control

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that all electrical components, electrical harnesses, and cables perform as specified in Section 3.3.1.
 4.6 Pump Assembly 

a. The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify that the Type I pumping assembly meets the requirements of Section 3.4.a.
b. The Government shall inspect the 600 GPM Pump during TT at the Gvernment’s site to verify that the Type II pumping assembly meets the requirements of Section 3.4.b.

 4.6.1 Performance Characteristics  

 4.6.1.1 Hydrostatic Pressure

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets the requirements of Section 3.4.1.1. 

 4.6.1.2 Performance

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets requirements of Section 3.4.1.2.
 4.6.1.3 Pump Priming

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets the requirements of Section 3.4.1.3.
 4.6.2 Pump Volute (Casing)

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets the requirements of Section 3.4.2.
 4.6.3 Piping and Fittings

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets the requirements of Section 3.4.3.
 4.6.4 Valve Controls

The Government shall test the 600 GPM Pump during TT at the GGovernment’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets the requirements of Section 3.4.4.
 4.6.5 Battery Container Assembly

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets the requirements of Section 3.4.5.
 4.6.6 Engine and Pump Related Components
The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the pump meets the requirements of Section 3.4.6.
 4.6.7 Strainer Assembly

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the strainer is included in the pump and meets the requirements of Section 3.4.7.
 4.6.8 Controls and Instrument Panel

 4.6.8.1 Accessibility

The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify that the pump meets the requirements of Section 3.4.8.1.
 4.6.8.2 Gauges

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall inspect every production 600 GPM Pump to verify that the pressure gauges located on the instrument panel and shall conform to the visual requirements of Section 3.4.8.2.

 4.6.8.3 Illumination

The Government shall test the 600 GPM Pump  during TT at the Government’s site and the contractor shall inspect every production 600 GPM Pump to verify that the control and instrument panels are provided with lights IAW Section 3.4.8.3.
 4.6.8.4 Location and Arrangement

The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify that the control panel meets the requirements of Section 3.4.8.4.
 4.6.9 Discharge Elbow and Air Eliminator Assembly

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the air eliminator assembly is present and meets the requirements of Section 3.4.9. 

 4.7 Chassis

The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify conformance with Section 3.5. 
 4.7.1 Gross Trailer Weight (GTW)

The 600 GPM Pump shall be tested to verify that the GTW and CG meet the requirements of Section 3.5.1.

 4.7.2 Overall Chassis Width

The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify conformance with Section 3.5.2. 

 4.7.3 Turning and Tracking Ability

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that the pump assembly, when coupled to the HMMWV, will operate in its minimum turning circle and follow the HMMWV without cramping, damage, or interference to itself or the prime mover.

 4.7.4 Towing Extension (Tongue)  
The Government shall test the 600 GPM Pump during TT at the Government’s site to verify conformance to Section 3.5.4.1.

 4.7.5  Lifting Eyes  
The Government shall test the 600 GPM Pump during TT at the Government’s site to verify conformance to Section 3.5.5.
 4.7.6 Shock & Vibration  
The Government shall test the 600 GPM Pump during TT at the Government’s site to verify conformance to Section 3.5.7.
 4.8 Lubricants

The Government shall verify Section 3.6 by analysis.    

 4.9 Storage Box

The Government shall test the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that a storage box is rigidly mounted on the two-wheel chassis and meets the requirements of Section 3.7.
 4.9.1 Items to be Furnished with each Pump Assembly

The Government shall test the 600 GPM Pump  during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that every system has the items specified in Section 3.7.1.
 4.10 Grounding Assembly

The Government shall test the 600 GPM Pump  during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that one ground rod is furnished and meets the requirements of Section 3.8.
 4.11 Fungus and Moisture Resistance

The contractor shall certify and the Government shall test the 600 GPM Pump  during TT at the Government’s site to verify conformance with Section 3.9.

 4.12 Maintainability

 4.12.1 Maintenance Support

The Government shall inspect the 600 GPM Pump  during TT at the Government’s site to verify conformance with Section 3.10.1.

 4.12.2 Ease of Maintenance

The Government shall inspect the 600 GPM Pump  during TT at the Government’s site to verify that all major assemblies and installed attachments are accessible for maintenance, repair, and replacement IAW Section 3.10.2.
 4.12.3 Interchangeability

The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify that all are IAW Section 3.10.3.

 4.13 Durability

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify conformance with Section 3.11.  The pump assembly shall be run through the mission profile described in Section 3.11.1.1 at least four times.
 4.14 System Reliability

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that the pump meets the reliability requirements in Section 3.12.  The length of testing will be dictated by the number of failures IAW Table 8.

 4.15 Slopes

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that the pumping assembly is capable of negotiating IAW Section 3.13.
 4.16 Water-proofing and Fording

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that the components of the pumping assembly meet the requirements of Section 3.14
 4.17 Human Factors Engineering

The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify that the pump assembly conforms to the controls, maintainability,  hazards and safety, and human factors engineering criteria IAW Section 3.15.
 4.17.1 Noise Limits

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that the steady-state noise produced by the pump assembly is IAW Section 3.15.1.
 4.18 Safety

The Government shall inspect the 600 GPM Pump during TT at the Government’s site to verify that the pump assembly incorporates the system safety criteria IAW Section 3.16.
 4.19 Environmental

 4.19.1 Storage Temperature

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that the pump assembly meets the requirements of Section 3.17.1.
 4.19.2 Operating Temperature

The Government shall test the 600 GPM Pump during TT at the Government’s site to verify that the pump assembly meets the requirements of Section 3.17.2.
 4.20 Treatment and Painting

The Government shall inspect the 600 GPM Pump during TT at the Government’s site and the contractor shall test every production 600 GPM Pump to verify that the interior and exterior surfaces normally painted meets the requirements of Section 3.18.

 4.21 Identification Marking

 4.21.1 Pump Assembly Identification Plate

The Government shall inspect the 600 GPM Pump during TT at the Government’s site and the contractor shall inspect every production 600 GPM Pump to verify that the each pump assembly is identified IAW Section 3.19.1.
 4.21.2 Instruction Plate

The Government shall inspect the 600 GPM Pump during TT at the Government’s site and the contractor shall inspect every production 600 GPM Pump to verify that the each pump assembly is equipped with placards IAW Section 3.19.2.
 4.21.3 Transportation Plate

The Government shall inspect the 600 GPM Pump during TT at the Government’s site and the contractor shall inspect every production 600 GPM Pump to verify that the each pump and engine assembly are provided with a transportation data plate IAW Section 3.19.3.
 4.21.4 Identification Marking of Pump Inlet and Outlet

The Government shall inspect the 600 GPM Pump during TT at the Government’s site and the contractor shall inspect every production 600 GPM Pump to verify that the pump suction and discharge is identified by stencil markings or plates IAW Section 3.19.4.
 4.21.5 Performance Curve Plate

The Government shall inspect the 600 GPM Pump during TT at the Government’s site and the contractor shall inspect every production 600 GPM Pump to verify a performance curve plate is permanently attached to the pump assembly IAW Section 3.19.5.
 4.22 Transportability

The Government shall perform analysis and test the 600 GPM Pump during TT at the government facility to verify that the pump assembly is transportable, when packed or unpacked, by highway, rail, marine, and air modes IAW Section 3.20.
 4.22.1 Highway Transportation

The Government shall perform analysis and test the 600 GPM Pump during TT at the Government’s facility to verify that the pump assembly when loaded on a semi trailer/tractor, is within the highway permit limits of all states.

 4.22.2 Rail Transportability

The Government shall conduct a rail impact test during TT at the Government’s facility to verify conformance to Section 3.20.2.

 4.22.3 Air Transportability

The Government shall conduct external helicopter lift testing with the 600 GPM Pump during TT at the Government’s facility to verify conformance with Section 3.20.3.  Conformance with internal transport by fixed wing aircraft shall be verified by analysis of dimensions, weight, and CG. 

 5. PACKAGING
 5.1 Commercial

Components of the pump assembly shall be preserved and packaged to afford protection against deterioration, damage, and pilferage, from the contractor to the initial destination.  Preservation and packaging shall be accomplished using best commercial practices or MIL-STD-129 as guidance.

 5.2 Marking

In addition to any special marking required by the contract, unit packages, intermediate packages, and shipping containers shall be marked IAW best commercial practices.








