DRAFT STATEMENT OF WORK 

F404/F414 MAIN AND MOTIVE FLOW FUEL PUMP TEST STAND

1.0 SCOPE: 
This document outlines the requirements for a turnkey design, fabrication and installation of a new F404/F414 Main and Motive Flow Fuel Pump Test Stand (T/S) in Bldg 795, Fleet Readiness Center Southeast (FRCSE) Jacksonville, Florida.

The T/S shall be capable of testing the following existing pumps manufactured by Sundstrand in accordance with the applicable test documents as listed below:

Engine		Test Document		Pump Description		Part Number
F404/F414	A1-762AC–MDB-300	MAIN FUEL PUMP		6054T20P08, 6066T96P01, 
                             A1-762AD-MDB-300                                                                 6066T96P02, 5007008C/D/E
F404		A1-478AC-460-000	MOTIVE FLOW BOOST PUMP	5004220F/G
F414		LES/JX F18-0009	MOTIVE FLOW BOOST PUMP	758913D, 758915A
F404 A/B	A1-762AB-MDB-300	A/B FUEL PUMP		9256-C5/C6

This new T/S shall be installed onsite after successful preliminary acceptance at the awarded contractor’s facility. The Government will provide “working” (non-certified) pumps (one of each listed above) to the contractor for adaptation tooling design and factory acceptance testing. The Government will also provide “gold” (with certified test data) pumps (one of each listed above) to the contractor for factory acceptance testing and final acceptance testing at FRCSE. The Government will provide the latest revision of each above listed test document at the time of the solicitation.

2.0 APPLICABLE DOCUMENTS: 

2.1 COMMERCIAL SPECIFICATIONS 
ASME Y 14.2M Drawings, Engineering and Associated Lists 
ANSI/SAE AMS2807 Military Specification for Plate Identification 
Best Commercial Cable and Wiring, Electrical Practice (BCP) 
ISO 10012-1 Calibration System Requirements 

2.2 COMMERCIAL STANDARDS
ASME Y 1.1 Abbreviations for use on Drawings, Specifications, and Standards, and in Technical Documents 
ASME Y 14.100M Engineering Drawing Practices 
BCP Identification marking of U.S. Military Property 
EIA RS 310-D Racks, Electrical Equipment, 19 in and Associated Panels 
BCP Electronic Equipment Parts (Selected Standards) 
BCP Standard General Requirements for Electronic Equipment 
FCC Part 15 Electromagnetic Emission and Susceptibility Requirements for the Control of Interference 
FCC Part 15 Electromagnetic Interference Measurement and Characteristics MIL-HDBK-470 Maintainability Program Requirement 
MIL-HDBK-338 Military Standards Reliability Prediction 
BCP Environmental Test Methods 
BCP System Safety Program Requirements 
BCP Dissimilar Metals 
BCP Human Engineering Design Criteria for Military Systems, Equipment and Facilities 
BCP Technical Reviews and Audits for Systems Equipment and Computer Systems 
BCP Software Development

2.3 FEDERAL STANDARDS 
FED-STD-595 Colors 
GENERAL FRCSE WORK RESTRICTIONS
TEMPORARY ENVIRONMENTAL CONTROLS 01/26/2010

2.4 OTHER PUBLICATIONS 
National Electrical Manufacturer's Association - NEMA Standard 
National Electric Code NEC 1995 
American Standard Association for Electrical Machinery and Apparatus (ASAEMA) 
National Fire Protection Association (NFPA) NFPA No. 70 
Occupational Safety and Health Administration OSHA 29 CFR 1910
2.5 TECHNICAL MANUALS 
Test documents as listed in paragraph 1.0 above. 

3.0 REQUIREMENTS 

3.1 SYSTEM DESCRIPTION AND REQUIREMENTS OVERVIEW
The contractor shall develop and install a new Engine Fuel Pump T/S in Bldg. 795 at FRCSE. The new T/S shall be equipped with state-of-the-art electronic components that are easily maintained and supportable for the next 15 years.  The new T/S shall incorporate, at minimum, a 500hp drive motor capable of drive speeds to 40k rpm and shall be designed to meet the test performance requirements associated with the F404/F414 pumps listed in paragraph 1.0. In addition, the T/S shall be configured to handle pumps flowing up to 500gpm. The T/S internal reservoir tank shall be tied into the facility calibration fuel distribution system. The calibration fluid used (MIL-PRF-7024) has a flash point of 104 degrees F. This T/S will be rated as a hazardous environment Class 1 Division 2 and; therefore, all electrical components must comply with the appropriate National Electrical Code (NEC) requirements. Electrical components not mounted within an explosion-proof enclosure shall be in an air purged enclosure (blower(s) provided by contractor). The new T/S shall be equipped with a CO2 Fire Suppression fitted with discharge nozzles inside the T/S and in the chamber area where the pumps being tested are mounted on the T/S. The Fire Suppression System shall be capable of being integrated into the building's fire alarm system via a dry contact electrical connection. The T/S includes a complete test kit consisting of fuel supply and return hoses (with quick disconnects), AN/MS fittings, drive and port adapters to interface the pumps to the T/S.

The Government will make the following facility services available at the installation location for connection to the T/S by the contractor:

	WATER COOLING SYSTEM
		Pressure:	30-80 PSIG [Nominal]
		Flow:		20 GPM
		Temperature:	47°F [approx.] 
	
	PNEUMATIC SYSTEMS	SHOP AIR		
		Pressure:	75‑95 PSIG	
		Temperature:	Ambient	
		Flow:		40 SCFM	
		Dew Point	40°F
	
	ELECTRICAL POWER
		AC Voltage:	480
		Phase:		3	
		Hz:		60
		kVA:		100	
		
	SERVICING CLEARANCE:  36" (1 m) on all sides

	VENTILATION/COOLING AIR:  Provide connection for:
		Inlet: 700 SCFM Clean Instrument Purge Air (19.8 m3/minute)
		Inlet: 1000 SCFM Clean Drive Purge Air (57 m3/m)
		Outlet: 600 SCFM Fuel-Contaminated Exhaust Air (45.3m3/minute)

3.2 HARDWARE REQUIREMENTS 

3.2.1 Hardware Overview - The contractor shall provide a T/S designed to accomplish the test requirements specified for the pumps listed in paragraph 1.0 above. As such, pneumatic, hydraulic, and electrical T/S systems shall be based on comparable systems on the engine fuel pump to meet these test requirements. The T/S shall include a centralized data acquisition and control system integrated with a PC-based test software program (described below) with all test parameters viewed on-screen. The system shall only include analog or discrete indicators as needed for reference to monitor T/S operation.  Control parameters will be manipulated with a mouse, keystroke, touch screen or via computer test in semi and automatic mode of operation. In manual mode, control parameters shall be adjusted via panel mounted potentiometers. All flow meters shall be turbine type and be easily accessible for calibration. A test sink scavenge tank and pump shall be included to provide quick draining of the sink back to the reservoir. 


3.2.2 Physical Configuration – The T/S console and test chamber shall be constructed of painted steel. A sound-attenuating test chamber shall isolate the operator from the component being tested. The test chamber shall contain all required provisions for making rotational, electrical and fluid supply/return connections to the test article. Internal T/S components shall be contained with an enclosure with removable panels and doors. All internal components shall be tagged with a reference identifier tag.  Internal maintenance lighting shall be provided. Equipment layout shall be geared toward ease of maintenance and operator ergonomics.

3.2.3 Noise Levels – The T/S shall not exceed 85dbA when in operation.

3.3 COMPUTER HARDWARE SYSTEM REQUIREMENTS 

3.3.1 Computer System Overview - The T/S computer system shall provide automatic, semi-automatic and manual control of critical parameters called for in the test article requirements. Furthermore, the T/S computer system shall measure system response parameters using state-of-the-art data acquisition technology and industry standard PC-based technology. The hardware described in the following sections represents the basic components of the computer system, which shall be installed by the contractor.

The T/S computer shall be mounted on standard 19” racks. All computers and electronic components shall be housed in a purged-air explosion proof environment. 

3.3.2 T/S Computer - The system shall, as a minimum, have the following characteristics OR EQUIVALENT: 
· 19" rack mount chassis with 300W ATX power supply or equivalent
· Front-mounted AT power switch
· Front-access USB & PS2 ports
· 14 slot backplane - (9) ISA / (4) PCI / (1) CPU slot
· Industrial single board computer
· CORE 2 DUO 2.8GHZ, 1066FSB 3M cache CPU or equivalent
· 2GB DDR 800MHZ memory
· CHIPSET INTEGRATED VIDEO - 2048 X 1536 @75HZ; 256MB shared VRAM or equivalent
· (2) 10/100/1000T LAN port
· (2) RS232 / (1) Parallel / (1) PS2 port
· DIAMOND STEALTH RADEON 9250; 256MB PCI video card or equivalent
· USR 56K, V92 PCI Fax modem or equivalent
· LG 22X IDE DVDRW/DL
· WINDOWS XP PRO; SP3 or WINDOWS 7 operating system
· USB mouse, keyboard

The following additional computer-related items are required:
· Printer – Color laser w/256 Mb memory or equivalent 
· Monitor – Two (2) 19” LCD Touch Screens
· Ferrups 1.4KV Uninterruptible Power Supply or equivalent 
· 2 - 160 GB multiple serial advanced technology attachments (SATA) hard drives mounted in mobile racks

3.4 SOFTWARE 

3.4.1 Software Overview - The new T/S software shall be functionally and visually similar to the TF34 Fuel Pump T/S software. This software shall afford commonality with test software on other test equipment at FRCSE, thus enhancing operator training and streamlining ongoing support. The delivered software shall be based on the latest version of National Instruments (NI) LabVIEW and shall have the following features:

· Integrated “Test Builder” utility for the development of Test Program Sets (TPS) for each component to be tested. Component TPS development and maintenance shall be accomplished without the use of external applications, such as Microsoft Excel or Word.
· Interface with NI SCXI or cRIO for data acquisition and control.
· Main test screen with test point grid matrix and live data display with limits
· Ability to manually adjust pre-configured control set points via operator interface
· Ability to pre-view test reports while still actively running tests
· Access to Adobe Acrobat-based help documents during testing
· Storage of test and calibration reports in web-browser compatible format (html)
· Storage of test data, calibration data, and TPS in Microsoft Access compliant database files (However, MS Access shall not be installed on the system).
· Multi-level, configurable security
· Integrated hardware configuration
· Integrated calibration utility
· Does not require the use of any Microsoft Office application
· Integrated control loop PID tuning tools
· Ability to integrate special calculations / graphing via LabVIEW plug-in VIs.
· Visual indication of test completion and pass/fail status.

3.4.2 Software Operating Modes - The software shall support the following modes of operation:
Manual: whereby the required test conditions are achieved manually by adjusting potentiometers located on the T/S control panel and the operator command the PC to record the data.
Semi-automatic:  whereby the operator steps through each test point and the T/S automatically adjusts the computer controlled parameters to achieve the desired conditions.  The operator commands the PC to record the data.
Automatic:  whereby the PC automatically advances through the test points, sets the conditions and records the data.  If data is out of limits, the operator is prompted to take action.

3.4.3 TPS Development - A TPS shall be developed for each component listed in paragraph 1.0 above. A TPS consists of the electronic definition of the test process, per the applicable test document, within the test software. It shall include the definition of test schedules (groups of test paragraphs), test paragraphs (test point list, parameters, messages, etc), and test point characteristics. Test point definition includes entry of set point values (nominals) for each parameter along with associated high/low limits, display options, report options, control loop settings, and durations. The entry of each TPS shall be via the integrated Test Builder utility with the resulting configuration stored in a MS Access compliant database for use during test execution.

3.4.4 Safety Requirements - The software shall not allow fuel pump testing, or resumption of an on-going test, if hazardous conditions are present. Operator, test components, and T/S safety are assured by safety and operational interlocks designed to avoid hazardous operation.  Hazardous equipment is guarded and gauges have safety blow out plugs.  Potential hazards are clearly marked with appropriate safety and emergency procedures.  Operational interlocks monitor motor overheating, ensure proper air purging, and ensure that motors are started in the proper sequence. Safety interlocks shut down the T/S during abnormal operating conditions. Emergency Stop buttons allow immediate shutdown of the T/S by the operator for any reason.

3.4.5 Operator Interface - The software shall support operator interface via the console monitors using a mouse and keyboard as the primary inputs and via touch screen. 

3.4.6 Report Generator – Test report heading data is generated from entries and selections made by the operator at the start of testing. These items shall include:
- serial number 
- part number 
- T/S ID (automatic, no entry required)
- operator ID (automatic, taken from system login)
- test start date (automatic, no entry required)
- test document

3.4.7 Calibration Module - The software shall provide a utility to perform the calibration procedures for semi-annual calibration of all the T/S stimulus and measurement components. It shall provide procedures for frequent quick calibration checks to resolve discrepancies in fuel pump performance vs. T/S equipment malfunctions. 

3.5 DOCUMENTATION

The contractor shall provide the documents stated herein. Preliminary documents shall be provided as developed for approval by FRCSE prior to adoption as a final document. Final documents, as-built marked-up (with pen changes) shall be supplied within 60 days after the equipment has successfully passed all acceptance tests for approval by FRCSE. All drawings shall be provided to the Government in both hardcopy and current AutoCAD formats. Final published documents shall be supplied within 180 days. The Government will review/comment on draft documents within 30 days of receipt of the draft documents.




Final documentation shall consist of:

One (1) hard copy, one (1) digital copy of Operation, Calibration, Software and Maintenance Manuals containing Installation and Interconnection Diagrams, General Arrangement Drawings, Hydraulic and Electrical Schematics, Bills of Material and one (1) digital copy of Commercial Literature, commercial format will be provided.  The manual includes the major sections listed on the next page.

Three (3) sets of drawings will be provided.  Each set of drawings will include General Arrangement, Installation & Interconnection Drawing, Hydraulic, Pneumatic, & Electrical Schematics, and Parts Lists.  Drawing format and standards will meet ASME Y14 Series standards where applicable.

TYPICAL TABLE OF CONTENTS

	Operation & Service Instruction Manual
		I	Introduction & Description
		II	Special Service Tools
		III	Preparation for Use
		IV	Descriptions: Instruments; Controls; Systems
		V	Description of Automation & Computer Systems
		VI	Operating Instructions
		VII	Periodic Inspection & Maintenance
		VIII	Troubleshooting
		IX	Calibration
		X	T/S Drawings & Schematics
		XI	Parts Lists with Vendor Name & Part Number and
		              Two Year Recommended Spare Parts List
		XII	UUT Hook Up Drawings
		XIII	Commercial Vendor Literature



3.6 INSTALLATION

The contractor shall install and ensure proper operation of the T/S set forth in this SOW. The T/S shall be installed in room 35 of bldg. 795. Implementation of the total system integration shall be on a phased approach. The contractor shall furnish a detailed plan for total system integration, listing the on-site work content. The contractor shall comply with the requirements set forth in Section 2.3. 

3.7 TRAINING

The contractor shall conduct a training program on-site to instruct FRCSE personnel in the operation, calibration, programming and maintenance of the T/S. The contractor shall prepare training program outlines and submit them to FRCSE with course material for approval 30 days prior to the start of training. Courses shall be based on eight hours per day scheduled increments. All training courses shall be on-the-job training utilizing the installed systems as applicable to the respective courses and with a total enrollment as stated below.

T/S Operator Training 3 persons 
Programmer – Software Maintenance 3 persons 
Maintenance and Calibration 3 persons

3.7.1 Operator Training – T/S operator training shall consist of complete and detailed instruction in the operation of the upgraded T/S equipment. The system description and operations manual shall be utilized as text material. 

3.7.2 Programming Training - System programming personnel shall be adequately trained to assist maintenance personnel during system troubleshooting procedures and be trained to modify, backup and restore the computer program as necessary.

3.7.3 Maintenance/Calibration Training - Maintenance and calibration personnel instruction shall consist of complete coverage of system maintenance manuals and shall include detailed instruction on the systems theory of operation of all measuring channels, logic processing, systems calibration and alignment, operation and preventive maintenance of the peripheral devices, system preventive maintenance, the use of wiring diagrams and system troubleshooting. Sufficient presentation of system software, particularly the implementation of the maintenance diagnostic programs, shall be made to enable the maintenance personnel to efficiently isolate the failed unit down to the board level. An instruction of a T/S full calibration event shall be conducted.

4.0 ACCEPTANCE TESTING

An acceptance test shall be conducted at the contractor’s facility prior to installation at FRCSE facilities. Upon completion of the T/S installation at FRCSE, a final acceptance test with the systems fully installed and calibrated shall be conducted. All equipment requiring calibration shall be processed through FRCSE and have current calibration stickers affixed to them prior to acceptance testing. A complete record of all acceptance test results will be maintained by the Government.

4.1 WARRANTY – In addition to the contractor’s standard warranty, the contractor shall provide a minimum of a 3 year extension to the standard warranty to cover said products to be free from defects in material and workmanship and undertake, at no charge to the Government, repair or replacement of defective parts.


5.0 ENVIRONMENTAL COMPLIANCE

The contractor must observe all environmental regulations referenced in Section 2.3 Government Standards:  Temporary Environmental Controls 01/26/2010 while working at FRCSE.

6.0 FINAL DELIVERY 

The T/S shall be operational at FRCSE within 9 months after the date of the contract award. The contractor shall deliver all technical data necessary to operate the T/S, at the same time as the T/S is accepted. All documentation shall be finalized within 30 days of the T/S becoming operational.
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