

SPECIFICATION FOR THE H53 MAIN GEARBOX TEST STAND UPGRADE

1.0 SCOPE

1.1		  This specification defines the minimum requirements to replace the computer software/hardware, the existing Data Acquisition and Control System (DACS), the real time vibration monitoring system, and the existing motor drive controller located in the H53 Main Gearbox Test Stand.  The Main Gearbox Test Stand is located in shop 94315 Building 1798 at Fleet Readiness Center East (FRC East), Marine Corps Air Station (MCAS), Cherry Point, NC.  This test stand is used to perform dynamic testing of Navy/Marine Corps H53A/D and H53E Main Gearbox assemblies.    

1.2	        The replacement of the existing DACS shall include the replacement of the equipment rack and all equipment contained within.  All existing test stand capabilities shall be retained.  All test stand computer hardware, software elements and data developed under this specification shall be compatible and interface with the existing test stand components.  

1.3	         The contractor shall be responsible for all demolition necessary for execution of this upgrade.  The contractor shall be responsible for installation of the new system and verify its performance by completing the required depot level test for all Navy/Marine Corps H53A/D and H53E Gearbox assemblies in automatic, semi automatic, and manual mode as required in the manuals specified in other government documents listed in Section 2.0, Paragraph 2.2.2 of this specification. Contractors should plan to use “Commercial-Off-the-Shelf” (COTS) technology wherever possible.   

2.0	APPLICABLE DOCUMENTS

2.1 	General.  The documents listed in this section are specified in Section 3 and 4 of this specification.  This section does not include documents cited in other sections of this specification or recommended for additional information or as examples.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements cited in Sections 3 and 4 of this specification regardless of whether this list is fully complete or not.

2.2 	Government documents.

2.2.1 	Specifications, standards, and handbooks.  The following specifications, standards, and handbooks form a part of this specification to the extent specified herein. 

FEDERAL

Code of Federal Regulations (CFR): Occupational Safety and Health Standards
Title 29, Parts 1910, General Industry

Code of Federal Regulations (CFR): Occupational Safety and Health Standards
Title 29, Parts 1910.147, The Control of Hazardous Energy (Lockout/Tagout) 

Code of Federal Regulations (CFR): Occupational Safety and Health Standards
Title 29, Parts 1926, Construction Industry

Code of Federal Regulations (CFR): Occupational Safety and Health Standards
Title 29, Parts 1910.212, General Requirements for all Machines

Code of Federal Regulations (CFR): Occupational Safety and Health Standards
Title 29, Part 1910.212 and 1910.301 to 1910.399.


Code of Federal Regulations (CFR):  Federal Communications Commission, Title 47, Parts 15.101 to 15.109

Defense Federal Acquisition Regulation Supplement (DFAR) Clause 252.226-7013 – Rights in Technical Data – Non-Commercial Items

(Copies of the above standards are available on line at www.gpoaccess.gov or may be obtained from the U.S. Government Printing Office Superintendent of Documents, Mail Stop:  SSOP, Washington DC 20402-9328)

STANDARDS

	ASME Y14.100-2004	Engineering Drawing Practices, Engineering Drawing and Related Documentation Practices

	ASME Y14.34-2008	Associated Lists, Engineering Drawing and Related Documentation Practices

DEPARTMENT OF DEFENSE HANDBOOKS
(Handbooks are for guidance only)

NAVAIR 17-35TR-04 	Requirements for Preparation of Instrument Calibration Procedures
	MIL-HDBK-61A (SE)	Configuration Management Guidance

(Copies of the above standards and specifications are available from the Standardization Document Order, 700 Avenue, Building 4d, Philadelphia PA 19111-5094.)

2.2.2 	Other Government documents, drawings and publications.  The following other government documents, drawings, and publications form a part of this document to the extent specified herein.  Unless otherwise specified, the issues are those cited herein.
OTHER GOVERNMENT DOCUMENTS

	A1-866PA-260-200 	Depot Maintenance with illustrated parts breakdown 
		Main Gearbox Assembly Part Numbers 65391-11200-049,65391-11200-050, 
		65391-11200-051,65391-11200-052,
		65391-11200-053, 65391-11200-054, 65391-11200-056, 65391-11200-057, 65391-11200-058, 65391-11200-059 (Navy/Marine Corps H53 Model E)

	A1-866PA-260-950 	Depot Maintenance with illustrated parts breakdown 
		Main Gearbox Assembly Part Number 
		65391-11300-041


Copies of the above documents can be obtained from https://mynatec.navair.navy.mil/.  The contractor is responsible for obtaining a contractor account.

	 

  Main Gearbox Test Stand Documentation - This documentation is intended to provide additional information to the offeror.  

(Copy available fromContracting Officer)

2.3 	Non-Governmental standards and other 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 DoD adopted are those listed in the issue of the Acquisition Streamlining and Standardization Information System (ASSIST) cited in the solicitation.  Unless otherwise specified, the issues of documents not listed in the ASSIST are the issues of the documents cited in the solicitation.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

	IEEE Standard 730-2002   	Standards for Software Quality     Assurance Plans
IEEE Standard 828-2005    	 Standards for Software Configuration Management Plans          
IEEE Standard 829-2008	Standard for Software Test Documentation
IEEE Standard 1016-2009   	Recommended Practice for Software Design Descriptions
      IEEE Standard 1028-2008	Standard for Software Reviews IEEE Computer Society Document
	IEEE Standard 12207 	2008 Information Technology Software Life Cycle Processes                                                                                       
      IEEE Standard 12207.1     	1997 Software Life Cycle Processes – Life Cycle Data
	
(Copies of the above standards may be obtained from The Institute of Electrical and Electronic Engineers, Inc. 345 East 47th Street, New York, New York 10017)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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NATIONAL INSTRUMENTS		

	National Instruments 	LabVIEW Development Guidelines
    LabVIEW 	

(Copies of the above document may be obtained from National Instruments 11500 N. Mopac Expwy Austin, TX 78759-3504)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

 NFPA 70 	National Electrical Code 

(Copies of the above available on line at http://www.nfpa.org or may be obtained from The National Fire Protection Association, Inc., Publication Sales Division,  One Battery March Park Quincy, MA 02269)

	Publication Number IA-RMOO1C-EN-P – Integrated Architecture Foundations of Modular Programming

(Sample Code can be found at http://samplecode.rockwellautomation.com/idc/groups/literature/documents/rm/ia-rm001_-en-p.pdf)

2.4 	Order of precedence.  In the event of a conflict between the text of this specification and the references cited herein (except for related associated specifications, specification sheets, or MS standards), the text of this document takes precedence.  Nothing in this specification, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3.0 	REQUIREMENTS

3.1 	Design and construction.  All parts shall be new and without defects.  System design and component selection shall provide for all gearbox parameter measurements as specified in the government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.  

3.1.1   	Units.  The units of measure shall be English, U.S. Customary.

3.1.2	Interchangeability.  All system components  shall be designed and constructed to definite standards, tolerances and values in order that any such part of this equipment furnished under this specification shall be replaceable, interchangeable or adjustable without modification to the equipment.  Components having the same part number shall be directly and completely interchangeable with respect to installation and performance.  When practical all replacement parts shall be permanently and legibly marked with manufacturer’s part number. 

3.1.3	System Drawings.  System drawings shall be created and provided to the government with no copyright or data restrictions.  Where applicable, existing system drawings shall be incorporated in new system drawing package.  These drawings are unique to the Main Gearbox Test Stand environment and are data that will describe the overall physical, functional, and performance characteristics of the Main Gearbox Test Stand system, as well as being necessary for installation, operation, maintenance or training purposes.  

3.2	Computer.  The contractor shall provide a Dell computer, internal hardware, and peripherals.  

3.2.1 	Internal computer hardware.  The contractor shall provide the following internal computer hardware for the test stand computer.  The hardware shall meet, at a minimum, the  performance requirements listed below.

3.2.1.1	Hard drive.  The hard drive shall be serial interface and have a minimum formatted capacity of 220 Gigabytes.  After initial installation of the operating system and all contractor delivered software, the hard disk drive shall have a minimum of 70 percent capacity remaining. 
 
3.2.1.2	Secondary hard drive.  A secondary hard drive shall be furnished with pre-loaded operating system and all contractor delivered software.  

3.2.1.3	External hard drive.  An external 500 Gigabyte minimum hard drive with back up capabilities for changed data shall be furnished.

3.2.1.4	Central processing unit (CPU).  The CPU  processor shall be the latest offering of the manufacture based on the  x86 instruction set at time of contract award.

3.2.1.5	Memory.  The system shall have a minimum of 4 GB of random access memory (RAM).  


3.2.1.6 	DVD+/-RW/DL drive.  The computer system shall have a 16X or greater DVD+/-RW/DL disk drive with the applicable software to read and write CDs and DVDs for file backup.

3.2.1.7	Universal Serial Bus (USB) ports.  The computer system shall have six or more technology 2.0 or better USB ports.

3.2.1.8 	Peripheral Component Interconnect (PCI) slots.  The motherboard shall utilize the PCI local computer bus for all I/O slots.  The chassis shall have two spare PCI local bus slots.

3.3	Computer peripherals.  The contractor shall provide the following computer peripherals. The peripherals shall meet the minimum performance requirements listed below.

3.3.1	Printer.  The printer shall be latest technology color laser type printer available at time of  solicitation closing date, capable of printing a minimum of 17 pages per minute.
 
3.3.2	Monitor.  The monitor shall be a color flat panel, 21-inch diagonal Liquid Crystal Display (LCD).  

3.3.3	Keyboard.  The keyboard shall be an ergonomic keyboard.  

3.3.4	Mouse.  Shall be an ergonomic, wired optical mouse or track ball.  Mouse shall be configurable for either left or right hand. 
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3.3.5.1	The UPS shall have an alarm to let the operator know they are running low on battery power so they can shutdown.  

3.3.5.2	The UPS shall provide protection against all common power problems.  

3.3.5.3	The UPS shall provide battery backup run time at half load of a minimum of 15 minutes. 

3.3.5.4	The UPS shall provide battery backup run time at full load of a minimum of 5 minutes.

3.3.6	Operator Desk.  The contractor shall provide a new operator desk in the control room of the Main Gearbox Test Stand, Bldg. 1798.  The desk shall be sized to hold the test system computer and computer peripherals with sufficient work space available for using technical manuals and completing paperwork.  The desk layout shall allow unobstructed view of the test stand.  The contractor shall provide two ergonomic approved chairs with the operator console. 

3.4	Performance characteristics.  The equipment shall provide, as a minimum, the capabilities, characteristics, and performance specifications described herein.  

3.4.1	Gearbox accuracy.  The contractor-supplied system shall provide for measurement of gearbox testing parameters within the required accuracy as specified in the government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.
  	
3.4.2	Computer system software characteristics.  All commercial computer software shall be licensed to FRC East, MCAS Cherry Point, NC.  The computer system shall perform operator interface, data acquisition, operation, display, control functions, alarm monitoring and reporting for all H53 A/D and H53 E Model gearboxes. FRC East shall receive unlimited data rights to any software that is non-commercial and/or developed specifically for this requirement.

3.4.2.1	Symantec Norton Ghost Backup Imaging.  The system shall come complete with Symantec Norton Ghost software.  The Ghost software shall have the ability for total software restoration of the backup image to return the computer to the state it was in when the backup was created, in the event of a hard drive crash, failure or corruption. 

3.4.2.2	Operating system.   The operating system shall be compatible and recommended for use with the latest stable version of LabVIEW. As such, the operating system should  be the latest upper level edition of Microsoft Windows operating system (such as Microsoft 7 Ultimate, Premium or Business or XP Pro) available at time of contract award, including all service packs or better.   

3.4.2.3	Windows Desktop Security.  A windows desktop security manager application shall be installed on the computer system.  The application shall be configurable for the individual user accounts to restrict access to the system setting and keep the windows desktop secure.  The software shall control individual access by personal password, to testing, calibration, maintenance, and engineering areas.  Software shall record and store all system log-in, program access, and logout by name, time, and date. The desktop security shall have the system locked within three seconds.  

3.4.2.3.1	System operator log-in shall not be capable of making any software changes.

3.4.2.3.2	Calibration log-in shall only provide access to modify the calibration program areas of the software and perform test functions to verify.  Calibration access shall be a general log-in and provide for storage of the calibration artisan name or initials.  

3.4.2.3.3	Maintenance log-in shall provide access to diagnostics.

3.4.2.3.4	Engineering log-in shall provide access to full administrative functions over the software including the ability to make software changes with all functions of the operator, calibration, and maintenance testing areas.  

3.4.3	Programming language.  

3.4.3.1 	The programming language shall be the latest stable debugged version of National Instruments LabVIEW compatible with the operating system and appropriate hardware drivers.  

3.4.3.2	The contractor shall have, at a minimum, a Certified Alliance Partner Level Status with National Instruments.  

3.4.3.3	LabVIEW virtual instruments (VIs), also termed Test Program Set (TPS), shall be written using National Instruments LabVIEW Development Guidelines. 

3.4.3.4 	Each LabVIEW VI and programming structure shall be visible in one computer display window.  

3.4.3.5	All developed software structures, VIs, devices’ shall be fully documented in the application. 


3.4.3.6	Virtual Instrument Test Program Sets developed for the government are programs unique to the Main Gearbox Test Stand system.  The government shall be granted full unlimited data rights for all test program sets developed for this requirement.    

3.4.4 	Test executive software.  The contractor shall use current test specifications for each gearbox as required in the  government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.  The test executive software shall be written using LabVIEW graphical programming language.  The test executive software shall include but not be limited to the following:

3.4.4.1	 Configuration management of the test executive software.   

3.4.4.1.1	The test executive software shall have capability to generate test specific calculations.

3.4.4.1.2	The test executive software shall have capability to change channel configuration.

3.4.4.1.3  	The test executive software shall have capability to define calculated parameters.

3.4.4.1.4	The test executive software shall have defined parameters for use in testing with the ability to edit, copy and delete configurations.

3.4.4.1.5	The test executive software shall contain configuration control monitoring, logging and storing of all information of the system for access by engineering, and to include calibration data.

3.4.4.1.6	The test executive software shall copy an automated test and reconfigure test set points and conditions, collect data, and provide messages based on timing and parameter configuration settings, without developing a new test from start to finish.

3.4.4.1.7	The test executive software shall define which parameters will be saved and record the data recording rate for these parameters. 

3.4.4.1.8	The test executive software shall contain configuration control monitoring for all changes made to the software program.

3.4.4.2    	Alarms/Trips of the test executive software.  The contractor shall be responsible for developing the alarm/trip definitions to ensure the safety of equipment, the UUT, and personnel.

3.4.4.2.1	The alarm/trip definitions shall be configured to initiate appropriate actions (automatic idles, shutdowns, etc). 

3.4.4.2.2	The alarm/trip definitions shall include capability to create, edit or delete alarm/trip definitions.

3.4.4.2.3	The alarm/trip definitions shall have analog type alarm/trip definitions.

3.4.4.2.4	The alarm/trip definitions shall have digital type alarm/trip definitions.

3.4.4.2.5	The alarm/trip definitions shall have the option to select color changes in the displayed data to red for all high trip and high alarm criteria.

3.4.4.2.6	The alarm/trip definitions shall have the option to select color changes in the displayed data to yellow for all low trip and low alarm criteria.
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3.4.4.2.7.1	The warning indication shall be in the form of the parameters changing color or blinking on the test screen when limits are approached.

3.4.4.2.7.2	The warning indication shall have the option to select audible/inaudible. 

3.4.4.2.8	The alarm/trip definitions shall have the option to require test stand operator acknowledgement for message that pops up when the alarm or trip condition is met 

3.4.4.2.9	The alarm/trip definitions shall save all alarm conditions and warnings for operator and engineering inspection and diagnosis.

3.4.4.2.10	The chip detector warning shall be displayed in a large window and turn the limits red.  The test stand operator shall be required to acknowledge this warning.  

3.4.4.2.11	 All test stand safety limits shall apply during automatic, semi-automatic and manual modes of testing.

3.4.4.2.12 	All gearbox alarms/trips shall apply during automatic, semi-automatic and manual modes of testing.
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3.4.4.3    	Displays. The test executive software displays shall be similar to the existing test stand displays.

3.4.4.3.1  	The test executive software shall have an edit display option to define and modify display pages for use during real-time testing.

3.4.4.3.2	The test executive software shall  have capability to delete a display page, add a new display page, copy a display page, or modify a display page. 

3.4.4.3.3	The test executive software shall  have the ability to call user built display screens during testing. 

3.4.4.3.4	The test executive software shall have capability to build user-definable display pages.  The current system has a H53 user defined page.  The new H53 user defined page shall be similar to the existing test stand display page.

3.4.4.3.5	The test executive software shall have capability to build horizontal bar graphs.  The current system has horizontal bar graphs for delta pressures, oil flow, speed/torque, and gearbox pressures.  The new horizontal bar graphs shall be similar to the existing test stand displays.  

3.4.4.3.6	The test executive software shall have capability to build vertical bar graphs.  The current system has vertical bar graphs for gearbox temps and test stand temps.  The new vertical bar graphs shall be similar to the existing test stand displays. 

3.4.4.3.7	The test executive software shall reflect a real-time display to select, compare, and monitor the dynamic conditions of any required parameters affecting the test.

3.4.4.3.8	The test executive software shall provide a graphical display of all the required test parameters and make that display available to a color printer for hard copy analysis.

3.4.4.3.9	The test executive software shall have the ability to monitor and be able to display and manipulate all input/output channels to test any interfaces and functions with the system hardware for test conditions.

3.4.4.3.10	The test executive software shall be capable of providing on-screen important reminders, such as calibration due, with the ability to disable, or limit, system operation as set by engineering.

3.4.4.3.11	The test executive software shall keep an administration log in a file that can be viewed.  This file shall contain information about what users have done while in the software program i.e. the times that a configuration has been accessed.  

3.4.4.4	Test Executive Software Message Log.  

3.4.4.4.1	The test executive software message log shall keep a separate message log file for each test run.

3.4.4.4.2	The test executive software message log shall keep a log of messages in a file that can be viewed.

3.4.4.4.3	The test executive software message log shall start automatically at log-in.

3.4.4.4.4	Messages shall contain information, warning, or errors and are reported by various components of the system.

3.4.4.4.5	Each message in the log shall show the seriousness of the message: information message, warning message, emergency message; the date and time the message was generated; the system or component that originated the message; and the actual text of the message.

3.4.4.5	Test Executive Software Diagnostics.  

3.4.4.5.1	The test executive software diagnostics shall have a graphical display that can isolate controls, transducers, sensors and interfaces to check out the entire system or system components independent of a gearbox.  

3.4.4.5.2 The test executive software diagnostics shall have diagnostic options that allow all data values, alarm and trip status for each parameter type to be manipulated.

3.4.4.5.3	The test executive software diagnostics shall include analog input, diagnostics graph, analog output, frequency input, digital input, digital output, calculated values and alarms, and view a list of enabled drivers and their current status.  

3.4.4.5.4	The test executive software diagnostics shall help determine if input signals are being processed properly from the data acquisition hardware.

3.4.4.5.5	The test executive software diagnostics shall include diagnostics to allow maintenance to view all data values and alarm and trip status for each parameter type.

3.4.4.5.6	The test executive software diagnostics shall have traceability or notation, for all software application errors, as to the primary condition which caused the errors for initial system diagnostics.

3.4.4.6	 Test Executive Software Reports.  

3.4.4.6.1	 The test executive software shall have the option to create reports used for the evaluation of test data.  The report format shall be similar to the current report format. A sample report format will be provided at post award conference.  

3.4.4.6.2	The test executive software report shall at the completion of the test run, have the option to print one or more copies of the test report, without having to navigate through the menus and icons.  

3.4.4.6.3	The test executive software report shall at the completion of the test run, have the option to add operator comments to the test report, prior to the option to print one or more copies of the test report.  

3.4.4.6.4	The test executive software report shall have the capability to retrieve and view a previous test report or the current test report on the test system computer monitor.   The test report shall show the values of the parameters logged during previous test sequences.  

3.4.4.6.5 The test executive software report shall automatically show the following in the heading:

· Test Cell:
· Model:
· Procedure:
· Start Date:
· Start Time:
· Stop Date:
· Stop Time:
· Serial Number:
· Operator:
· Calibration Due Date:

3.4.4.6.6	The test executive software report shall show, at a minimum, the following parameters:

· UUT Speed
· LH Torque
· RH Torque
· AFT Torque
· Tail Take-Off 
· Oil Pump Discharge
· Flow-in Pressure
· Jet Forward Pressure
· Jet Rear Pressure
· Aux Pump Pressure
· Lube Oil Flow
· LH Input R Temp
· RH Input R Temp
· RE Input Temp
· TTO Idler Temp
· Ambient Temp
· Pump Disc Temp
· Manifold Oil In Temp
· Main Mast Thrust
· LH Input F Temp
· RH Input F Temp

3.4.4.6.7	The test executive software report shall store test information sequentially with the most recent test report data to be retrieved first.  

3.4.4.6.8	The test executive software report shall have a history file for gearboxes tested that stores reports and data, which can be searched or queried by gearbox serial number, model number, operator, date, or gearbox.  

3.4.4.6.9	The test executive software report shall display, store, and send all required report data in the requisite format for the current report or archived report to a laser jet printer for obtaining test results.  


3.4.4.7	Modes of operation.  The test stand operator shall have a menu/icon system logically presented to provide choices allowing full automatic, semi-automatic and manual testing of gearboxes covered by this specification.  

3.4.4.7.1	All test stand safety limits shall apply during automatic, semi-automatic and manual modes of testing.  

3.4.4.7.2	All gearbox alarms/trips shall apply during automatic, semi-automatic and manual modes of testing.  

3.4.4.7.3	Automatic mode.  

3.4.4.7.3.1	The test stand operator shall have a means of initiating testing after which the DACS shall control, monitor, and record data parameters of the gearbox as well as monitoring critical test stand conditions.  

3.4.4.7.3.2	Data shall be taken at the intervals specified in other government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.

3.4.4.7.3.3	The test program shall end the test removing any applied load as well as reducing the drive speed to zero before signifying that the test has ended. 

3.4.4.7.4	Semi-automatic mode.  

3.4.4.7.4.1	Shall perform much the same as the automatic mode.  

3.4.4.7.4.2	Shall allow the operator to select the desired test point within the current test program to begin testing.  When test points are repeated the test program shall overwrite the test results previously stored.

3.4.4.7.4.3	Shall allow the test stand operator to rerun a single test point or series of test points.

3.4.4.7.4.4	Test point is the individual group of set measured and recorded parameters required by the gearbox test manual specified in other government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.  

3.4.4.7.5	Manual mode. 

3.4.4.7.5.1	The test stand operator shall be able to start the test stand and control; drive speed, load, and data collection using the manual mode button on the computer screen.

3.4.4.7.5.2	The test stand operator shall have the capability to select user defined displays, including horizontal and vertical bar graph displays.  

3.4.4.8	Selection of test to run.  After selecting the test program to run, the test stand operator shall have a test initialization screen to include, but not be limited to:

3.4.4.8.1	The following will be automatically entered when the test initialization screen appears:

· Test stand:  H53  Main Gearbox Test Stand, Bldg. 1798
· Test #:
· Start date: 
· Start time: 
· Directory (C:\

3.4.4.8.2	The following will be entered or selected on the test initialization screen by the test stand operator:

· *Model # of the gearbox
· *Serial # of the gearbox
· *Calibration due date 
· *Manual # 
· *Operator name 
· *Type of oil 
· Block for operator notes

* NOTE:  Required input before advancing to next screen.

3.5		Calibration software. 

3.5.1	Shall be menu and icon driven from the main menu.  

3.5.2	Shall use descriptive channel naming conventions. 
 
3.5.3	Shall provide calibration software for performing a minimum of two point linear calibration of incoming transducer signals such as pressure and temperature devices. 

3.5.4	Shall provide multiple point calibration software, such as polynomial curve fit or look-up table for torque, flow, and other similar measurement signals.  

3.5.5	Shall have a calibration display screen which includes, but is not limited to, raw signal, processed signal (appropriate engineering units), calibration coefficients, and date of current calibration. 

3.5.6	Shall maintain a calibration history with a minimum of two previous calibration cycles. 

3.5.7	Shall have provisions for printing a calibration report for each channel or a summary for all the channels, which shall be suitable for filing for future reference.  

3.6 	Software development tools.  

3.6.1	The contractor shall provide all software development tools used to develop the software.  

3.6.2	The computer system shall include LabVIEW Professional Development System. 

3.6.3	The contractor shall provide software quality assurance software (i.e. Rationale Software Quality Assurance Software), necessary for performing software configuration audits and versioning software for software configuration management.  Use IEEE Standard 828-2005 Standards for Software Configuration Management Plans for guidance.

3.7     	The DACS:

3.7.1	Shall have all National Instruments latest model hardware using PXI and SCXI components. 

3.7.2	Shall be comprised of an integrated PXI and SCXI module chassis, with a minimum of one free PXI and one free SCXI slot after installation of all required modules for this specification.  

3.7.3	Shall use National Instruments Measurement and Automation Explorer (MAX) for hardware configuration only.   

3.7.4	Shall be PXI module with sufficient analog and digital channels to meet requirements as specified in other government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.  

3.7.5	Shall acquire all analog and digital input signals from gearbox, test stand, and facility sensors and instruments required to operate and test all H53 main gearboxes listed in this specification.  

3.7.6	Shall, as a minimum, accept digital, frequency (rpm), analog (0-10V), thermocouple, RTD, and strain/force (torque) as types of inputs.  

3.7.7	Shall provide all analog and digital output signals to gearbox, test stand, and facility required to operate and test all H53 main gearboxes listed in this specification.

3.7.8	Shall have sufficient resolution, accuracy, stability, and scan rates to accurately measure and calibrate facility and main gearbox parameters.

3.7.9	Shall provide sufficient memory and data storage capabilities to operate without systems degradation when operated as detailed in this specification. 

3.7.10	Shall have a minimum 25% extra channel capacity for analog input/output and digital input/output.

3.8	Control System.  The control system shall be either implemented in the specified National Instruments hardware and software solution or by a Programmable Logic Controller (PLC).  The control system design shall provide for a controlled shutdown in the event of computer failure.

3.8.1	Programmable Logic Controller (PLC).  Any Programmable Logic Controllers (PLC’s) shall be of Allen-Bradley manufacture. The contractor shall use the AB Standard for code development, Publication Number IA-RM001C-EN-P Integrated Architecture Foundations of Modular Programming.  

3.8.1.1	Backup.  The contractor shall provide a backup  to the PLC software, Human Machine Interfaces (HMI).   The backups shall be provided on CD-ROM with written back-up/recovery instructions. 

3.8.1.2	Software.

3.8.1.2.1   	Programming Environment.  The programming environments shall be the development versions of Rockwell’s RsLogix and RsView.  A copy of all contractor developed and all development software applications shall be delivered to the government.

3.8.1.2.2	Ladder Logic.  The contractor shall provide a commented version of the ladder logic as well as the development versions used for the HMI to be used for future editing, modifying, or inspection by the government. 

3.8.1.2.3	Addressing.  Digital and analog input/output addresses are not to be used in the program machine control files, subroutines or modules. Instead, all hardware IO points shall be written to memory markers or registers in dedicated files. Digital inputs shall be written to/from markers in blocks. Digital and analog inputs shall be processed in a file before the machine control code and digital and analog outputs shall be processed after the machine control code.

3.8.1.2.4	Scaling.  Scaling of analog inputs and outputs shall be performed in the same file where the hardware point is being read from or written to. Scaled values within the program shall be 0 to 10,000 full-range.

3.8.1.2.5	Alarm Monitoring.  Where a hardware input is being monitored for an alarm, this marker shall not be used in the program for machine control. Instead the inverse of the alarm shall be used. For example: A water-cooled power supply is used on the machine, if water flow is not detected the power supply shall not be shut off before generating an alarm, therefore a “NO WATER FLOW FAILURE” Alarm condition shall be used to switch on the power supply instead of the “WATER FLOW = PRESENT” input marker.

3.8.1.2.6	HMI.  In a system that uses PLC and HMI during machine operation, the PLC shall always be in control of all processes. If the PLC loses communication with the HMI, the machine shall fall into a safe situation, such as standby and the process shall wait until contact is re-established and the process can resume.

3.8.1.2.7	Naming.  All program elements shall be labeled in a self documenting fashion that is descriptive of the function.

3.8.1.3  	HMIs.  All touch screen HMI interfaces shall be of Allen-Bradley manufacture.

3.9	Data Acquisition and Control Vibration System

3.9.1	Overall vibration levels from Unit Under Test (UUT) accelerometers and Test Stand Gear Box (TSGB) accelerometers determined by FRC East to be critical for ensuring safe test stand operation shall be made available to the test stand DACS for shutdown, trending data, and to meet test requirements, where applicable.

3.9.2	TSGBs shall be considered to be those gearboxes that are a permanent part of the test stand.  

3.9.3	All TSGB accelerometers will be stud-mounted at locations determined by the FRC-East’s Predictive Maintenance (PdM) Team.

3.9.4	All TSGB accelerometers and TSGB cabling shall be provided by the contractor.

3.9.5	The DACS vibration system shall include provisions for six UUT inputs.

3.9.6	All UUT accelerometers will be provided by the government.  All UUT cabling shall be provided by the contractor.

3.9.7	The DACS vibration system cabling for each measurement point shall be designed with a connector that allows for quick replacement of a defective accelerometer with minimal cable replacement. 

3.9.8	All DACS vibration system cabling in the test stand area not protected by wiring troughs or conduit shall be protected by armored and shielded cable. 

3.9.9	DACS vibration system cabling shall not be run in conjunction with high voltage wiring, wiring for power sources, or other possible sources of interference. 

3.9.10	The DACS shall display real-time overall vibration data for each measurement point in inches per second peak (IPS pk) with associated reference speeds displayed in revolutions per minute (RPMs). 

3.9.11	Limit checking and display update rates for the DACS vibration system shall be fast enough to allow for an orderly shutdown of the test stand in the event vibration limits are exceeded for any measurement point.

3.9.12	Capability to program, modify, and control alarm and trip limits as well as the ability to record and alarm on overall vibration levels for each measurement point shall be possible via the DACS. 


3.10	Real-Time Vibration Monitoring System. 

***NOTE***
IT IS A STRICT FRCE REQUIREMENT THAT THERE BE NO PATH FOR DATA TRANSFER BETWEEN THE REAL TIME VIBRATION MONITORING SYSTEM AND THE DATA ACQUISITION AND CONTROL SYSTEM.


3.10.1	The test stand Vibration Monitoring System (VMS) shall be designed for real-time vibration monitoring and trending of all Test Stand Gear Box (TSGB) accelerometers.  The VMS shall be separate and distinct from the DACS.

3.10.2	TSGBs shall be considered to be those gearboxes that are a permanent part of the test stand.  

3.10.3	All TSGB accelerometers will be stud-mounted at locations determined by the FRC-East’s Predictive Maintenance (PdM) Team.

3.10.4 	The VMS shall include four radial and one axial transducer per TSGB shaft.

3.10.5	All TSGB accelerometers and TSGB cabling shall be provided by the contractor.

3.10.6	The VMS cabling for each measurement point shall be designed with a connector that allows for quick replacement of a defective accelerometer with minimal cable replacement. 

3.10.7	All VMS cabling, not protected by wiring troughs or conduit, from the accelerometers to a junction box in the test stand control room shall be protected by armored and shielded cable. 

3.10.8	VMS cabling shall not be run in conjunction with high voltage wiring, wiring for power sources, or other possible sources of interference. 

3.10.9	The junction box in the test stand control room shall contain easily accessible Bayonet Neill Conrelman (BNC) connectors that provide a buffered output signal for each vibration measurement point via XM module; this buffered output signal is for troubleshooting and predictive maintenance use and is prior to Fast Fourier Transform (FFT) conversion or any other signal processing. 

3.10.10	The VMS shall have a minimum upper frequency response of 20 kilohertz.   The transducers shall be light-weight state-of-the-art single axis Integrated Circuit Piezoelectric (ICP) accelerometers with a sensitivity (i.e., 10mv/g) that precludes overloading of the sensor signal.  

3.10.11	Signal processing in the VMS shall be performed via contractor supplied Rockwell Automation’s XM On-line Monitoring System. 

3.10.12	The VMS shall include DeviceNet to Ethernet gateway connection to allow the government to transfer all vibration data back to existing Rockwell Automation Emonitor Server/Database for analysis via an existing Facility Management System. 

3.10.13	The contractor shall be responsible for providing appropriate signals required as triggers to the VMS to initiate vibration waveform storage at conditions (speed, torque, etc.) specified by FRC East PdM personnel. 

3.11	Facility Controls.  The DACS shall interface with the following facilities systems. 

3.11.1	Test Stand In Operation Light.  The contractor shall install a “Test Stand In Operation” light at the personnel door located on the south end of the test stand, leading directly into the gearbox test area.  The Test Stand In Operation light shall automatically activate upon the start of gearbox testing and deactivate at the conclusion of gearbox testing.  

3.11.2 	The Emergency Stop (E-Stop) Control is required to be physically controlled and computer controlled:

3.11.2.1	The contractor shall replace the emergency stop system in accordance with ISO 13850 - Safety of Machinery- Emergency Stop – Principles for Design. The switch shall not disengage the torque control systems. The E-Stop shall bring the test system and facilities to a safe state as rapidly as possible. 

3.11.2.2	A red lighted mushroom type switch shall be provided on the console, which will initiate an emergency shutdown when pressed by the operator. All e-stop switch lights shall change state when pressed. 

3.11.2.3	The contractor shall replace existing emergency stop switches with lighted mushroom type emergency stop control switches in the test stand area.

3.11.3 	 The following controls are required to be controlled by the operator through the computer and monitored by the computer:

· Prime Mover Start
· Prime Mover Stop
· Lube Pump Start 
· Lube Pump Stop 
· Pre-Lube Start
· Pre-Lube Stop
· Thrust Engage
· Thrust Disengage
· Hyd Pump Off

3.11.4  	Parameter display functions.  The computer shall monitor and display the following test stand parameters for the Main Gearbox Model E_200 and Model E_300:

·  UUT Speed
·  RH Torque
·  LH Torque
·  AFT Torque
· Tail Take-Off Torque
· Prime Mover Speed
· Ambient Temp
· Main Mast Thrust
· RH Input F Temp
· LH Input F Temp
· RE Input Temp
· TTO Idler Temp
· Manifold Oil-in Temp
· Pump Disc Temp
· Cooling Water Temp
· RH Input R Temp
· LH Input R Temp
· Jet Forward Press
· Jet Rear Press
· Aux Pump Press
· Flow-in Press
· Oil Pump Disc Press 
· Lube Oil Flow
· Lube Oil Flow (Calc)
· Main Bevel Det

UUT vibration 
· ACFT VIBE 1
· ACFT VIBE 2
· ACFT VIBE 3
· ACFT VIBE 4
· ACFT VIBE 5
· ACFT VIBE 6

	The contractor shall include additional parameters required to test the Main Gearbox Model E_200 and Model E_300 in accordance with Other Government Documents listed in Section 2 Paragraph 2.2.2 of this specification.

3.11.5  	Parameter display functions.  The computer shall monitor and display the following test stand parameters for the Main Gearbox Model A/D:

· UUT Speed
· RH Torque
· LH Torque
· Tail Take-Off Torque
· Ambient Temp
· Lube Oil Flow (102 Jet)
· Lube Oil Flow (103 Jet)
· Main Mast Thrust
· LH Input F Temp
· LH Input R Temp
· RH Input F Temp
· RH Input R Temp
· TTO Idler Temp
· Main Rotor Temp
· Blower Temp
· Tach Drive
· Water Temp
· Rotor Brake Temp
· Acc TTO Temp
· Pump Disc Temp
· Manifold Oil-In Temp
· Lube Oil Flow
· Blower Shaft Bearing
· Jet Forward Press
· Flow-in Press
· Oil Pump Disc Press
· Hyd Press

 UUT vibration 
· ACFT VIBE 1
· ACFT VIBE 2
· ACFT VIBE 3
· ACFT VIBE 4
· ACFT VIBE 5
· ACFT VIBE 6

	The contractor shall include additional parameters required to test the Main Gearbox Model A/D in accordance with Other Government Documents listed in Section 2 Paragraph 2.2.2 of this specification.

3.11.6	Torquer Gearbox.  The computer shall monitor and display the following Philadelphia gearbox parameters.  

· RH CGB vibe
· TGB vibe
· LH CGB vibe
· RHGB vibe det
· TGB vibe det
· LHGB vibe det
· Gearbox side 
· Test cell ambient
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3.12.1	Motor Drive Controller.  The contractor shall replace the existing Automax Distributed Power System regulator section.  The Governement requires the use of Allen-Bradley Controllogix in this upgrade.  

3.12.2	Control.  The VSD shall have closed loop resolver feedback for speed regulation and programmable I/O to interface to the gear box test stand control system

3.12.3	Control Power.  The VSD and Field Power Module shall be powered independently from the machine main disconnect switch.  Wiring that is powered from a source other than provided from the main disconnect switch shall conform to modern electrical codes and be conspicuously identified using warning signs on the cabinet doors and by using the appropriately colored wiring (Ref. NFPA 79).

3.13	Cabinet.  The contractor shall be responsible for removal and replacement of the existing DACS cabinet.  

3.13.1	The contractor shall provide a new cabinet with room for all required system components while providing the test stand operator with an unobstructed view of the test stand and convenient access to all operator controls. 

3.13.2	The cabinet shall have ventilation fan(s), interior lighting, wiring labels, and access doors to allow proper maintenance and accessibility for troubleshooting.  

3.13.3	All wiring shall be protected/enclosed by removeable panels or doors.  

3.13.4	If the cabinet is of custom design, it shall be delivered with a manufacturing drawing set in accordance with Paragraph 3.19.8.19.

3.14   	Software Quality Assurance (SQA).  

3.14.1	The contractor shall have a pro-active software quality assurance program in conformance with IEEE 730-2002 Standards for Software Quality Assurance Plans, and the Software Engineering Institute (SEI) Capability Maturity Model Integration (CMMI) Level II and the applicable Key Process Areas from Level III.  Selected areas in Level III, shall include Technical Solution, Verification, and Validation.  

3.14.2	The contractor shall provide artifacts to the government in periodic reports to ensure software quality assurance IAW the SEI-CMMI Levels.  The specific types of artifacts to be provided shall be jointly agreed upon by the government and the contractor.

3.14.3	The SQA process shall extend to any system or device that integrates with system software or is a software configurable item.  

3.14.4	The scope of the SQA process shall be throughout the life of the project until the end of the warranty.  

3.15    	Electrical utilities.  

3.15.1	Electrical Power Control.  

3.15.1.1	The contractor shall provide electrical power, control, and instrumentation system as specified or recommended by the equipment manufacturer for the safe operation of the units and related equipment.

3.15.1.2	The contractor shall provide schematics and interconnection wiring diagrams for power, control, and instrumentation circuits to equipment specified.  

3.15.1.3	The contractor shall provide terminal blocks (plus 25 percent spare terminals) in panels to terminate field and interconnection wiring.  

3.15.1.4	The contractor shall provide control power transformers, relays, adjustable timers, auxiliary contacts, switches, or additional equipment, as required.  

3.15.1.5	The contractor shall provide conduit wiring between control panels and control devices.  

3.15.1.6	If required, control circuits shall have a maximum voltage of 120 volts derived from control transformer in same enclosure.  

3.15.2	Wiring.  

3.15.2.1	The government will be responsible for all wiring in the test cell up to the terminal blocks inside the Instrumentation Junction Box located in the test cell.  

3.15.2.2	The contractor shall be responsible for the pressure transmitters located inside the Instrumentation Junction Box and wiring from the Instrumentation Junction Box to the new DASC cabinet located in the control room.  The contractor shall be responsible for evaluating the pressure transmitters and may opt to reuse them if they are functional and determined to be suitable to meet the test requirements described in the government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.

3.15.2.3	The contractor shall provide all wiring, conduit, and attaching hardware from the Instrumentation Junction Box located in the test cell to the new DACS cabinet in the control room.  The contractor shall be responsible for evaluating the condition of the existing wiring from the Instrumentation Junction Box to the control room and may reuse it at their discretion.
.  
3.15.2.2	All wiring shall be in accordance with NFPA 70 National Electric Code.

3.15.2.3	With the exception of thermocouple, all wiring shall be copper.  

3.15.2.4	Wires and cables shall be positioned or protected to avoid contact with rough surfaces, irregular surfaces and sharp edges, and to avoid damage to conductors and adjacent parts.  

3.15.2.5	Harnesses and cable form containment shall be neat in appearance, uniformly applied, and positioned to retain critical form factors and breakout locations.  

3.15.2.6	The containment means (lacing, ties, tie down straps) shall not cause the insulation to deform to the point where performance and safety are adversely affected.  

3.15.2.7	There shall be no evidence of burns, of abrading, or of pinch marks in the insulation that could cause short circuits or leakage.  

3.15.2.8	Sufficient clearance shall be provided between wires or cables and heat generating parts to avoid deterioration of the wires and cables.  

3.15.3  	Shielding.  Shielding on wires and cables shall be secured in a manner that will prevent it from contacting or shorting exposed current carrying parts.  The ends of the shielding or braid shall be secured to prevent fraying.   

3.15.4	Control Voltage.  All system controls (including but not limited to motor starters, relays, lights, sensors, all electronic devices) shall operate on 120 VAC, 60 hertz maximum in accordance with NFPA 70 National Electric Code.  

3.15.5	Installation.  Electrical installations shall conform to requirements of NFPA 70 National Electric Code.

3.15.6	Utilities.  The contractor is responsible for all connections from the supply locations to the new equipment.  The government will provide the following utilities within 50 feet of the agreed location of the sited equipment: 

	Electrical Power:  120 VAC, 60 Hz

3.16	Operating environment.  The contractor shall provide a computer and equipment suitable for use in a test stand control room environment.  The operating environment exists and is reasonably dirt and dust free, non-corrosive and capable of continuous, convenient, efficient, and safe operation. The test stand computer and equipment shall operate within the environmental limits listed below:

3.16.1  	Temperature.  32 to 100 degrees F (normally 68 to 69 degrees F)

3.16.2	Humidity.  No more than 90 percent relative humidity (normally 20 to 50 percent relative humidity)

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]3.16.3  	Noise levels.  The contractor shall not modify the control room in such a way noise levels go above 84 dBA.  The control room is currently under 84 dBA.  

3.17   	Safety.  

3.17.1	The equipment shall be equipped with safety devices such as covers and guards for hazardous mechanical and electrical components, safety interlocks, and safety warning devices.  

3.17.2	Safety devices shall be designed to protect personnel and equipment in accordance with OSHA standards 29 CFR 1910 General Industry, and 29 CFR 1926 Construction Industry.  

3.17.3	The safety devices shall not interfere with the operation of the equipment.  

3.17.4	The equipment shall comply with applicable OSHA standards 29 CFR 1910.212 General Requirements for all machines and 29 CFR 1910.301 to 1910.399 Subpart “S” Electrical.  

3.17.5	Fire protection shall be provided in accordance with NFPA 70.  

3.17.6	The contractor shall permanently mark any safety precautions to be observed by the operator or maintenance personnel on contractor provided equipment.  

3.17.7	Other safety devices shall be provided as specified in other paragraphs of this specification. 

3.17.8  	Fail Safe Operation.  All electrical, pneumatic, and hydraulic systems shall be designed for fail-safe operation.  Electrical systems shall be insulated, isolated, shielded, and grounded for safe operation.    

3.17.8.1	The system shall prevent the torque from exceeding the safety limits, during all modes of operation (automatic, semi-automatic and manual).

3.17.9	OSHA standards.  All system components supplied by the contractor shall meet Code of Federal Regulations (CFR): Occupational Safety and Health Standards Title 29, Part 1910.212 and 1910.301 to 1910.399.

3.17.10	Commercial off-the-shelf (COTS) equipment. Commercial off-the-shelf equipment that has been listed or certified to an appropriate commercial standard by a Nationally Recognized Test Laboratory (NRTL) (e.g., Underwriters Laboratories (UL), Canadian Standards Association (CSA), or TUV Rheinland (TUV)) shall be considered as having met the provisions of this requirement and from a product safety perspective may be accepted for use without further modification. 

3.18	Chemical and physical properties.

3.18.1	Electromagnetic interference suppression.  

3.18.1.1	The system shall meet requirements in accordance with Code of Federal Regulations (CFR): Federal Communications Commission Title 47, Parts 15.101 to 15.109.   

3.18.1.2	Overall design shall be equal to or better than standard industry practices to minimize electromagnetic interference and the overall design shall follow industry practices to minimize electromagnetic interference.

3.18.1.3	Conducted and radiated electromagnetic interference shall be suppressed so as to not affect the normal operation of other adjacent items of electrical equipment.  Non-magnetic materials shall be employed where necessary to assure no interference with facility or equipment operations.  

3.19	Government-loaned property.  The existing gearbox test stand and peripheral equipment shall be considered government-loaned property and shall be made available to the contractor at FRC East for installation and debug. All government loaned properties shall be returned in the condition it was received or better.  

3.20	Documentation and deliverables.  Documents must be fully legible.  Poor quality copies and material with hole punches obliterating the text or drawings will not be accepted.  The contractor is responsible for providing a complete set of system documentation.  Where applicable, the contractor may pull from existing documentation.  Manufacturer-originated changes or revisions to submitted data shall be furnished by the contractor if a component of an item is so affected subsequent to acceptance of the data.  Changes, additions, or revisions required by the contracting officer for final acceptance of submitted data, shall be submitted by the contractor within 30 calendar days of the notification of this change requirement. The government will have the right to distribute electronic and hard copies of documentation throughout FRC East, Cherry Point to its employees and contractors.  The contractor shall submit hard and electronic copies of all documentation in accordance with the requirements listed in Section 3.20.1 of this specification.  Hard copies and CD/DVD’s shall be delivered to:  Commanding Officer, Fleet Readiness Center East, Attn:  Contracting Officer’s Representative (COR) (See Section H of contract), Code 6.3.1, PSC Box 8021, MCAS Cherry Point, NC 28533.  Electronic copies shall be submitted via e-mail to:  (to be provided at contract award). Documentation delivery dates shall be incorporated into the contractor’s government approved Plan of Action and Milestones.  The government will have 30 calendar days after receipt to review and respond to all documentation.  If corrections are required, the contractor shall make all necessary corrections and submit the revised documentation within 12 calendar days after receipt of the government’s response.  The government will have 12 calendar days to review and respond to the revised documentation.  

3.20.1	List of deliverables.  The contractor shall provide deliverables to the Government as listed below.

	
            Data Item 
            Description
	             
              
                TITLE

	No DID
DI-MGMT-80033A
No DID
No DID
No DID
DI-IPSC-81447A
No DID
No DID
No DID
No DID
No DID
No DID
No DID
DI-IPSC-81442A
DI-ADMN-81249A





DI-ADMN-81250A





No DID
	Plan of Action and Milestones (POA&M)
Site Preparation Requirements and Installation Plan
Validation Plan and Procedures (VPP)
Provisioning Technical Documentation
Operator User’s Manual
Computer Programming Manual (CPM)
System Drawings
Calibration Procedure
Maintenance Manual
Lockout/Tagout Procedures
Commercial Off The Shelf (COTS) Software
Test Program Set (TPS) Software
Validation Report
Software Version Description  (SVD)
Conference Agenda (Post Award Conference (PAC))
Conference Agenda (Joint Requirements Review (JRR))
Conference Agenda (Joint Architectural Review (JAR))
Conference Agenda (Test Readiness Review (TRR))
Conference Agenda (all other meetings, conferences and/or reviews)
Conference Minutes (PAC)
Conference Minutes (JRR)
Conference Minutes (JAR)
Conference Minutes (TRR)
Conference Minutes (all other meetings, conferences, and/or reviews
Training Plan



3.20.2	Plan of Action & Milestones (POA&M).  The contractor shall submit a POA&M.

3.20.2.1	Contractor format is acceptable upon approval by the government.  All hard copies and DVD/CD’s shall be in Microsoft Office Word.doc file or a searchable copy in Adobe’s Portable Document Format (PDF).
  
3.20.2.2	The first submission is due at the Post Award Conference (PAC).

3.20.2.3	Subsequent submissions due as required.

3.20.2.4	The contractor shall provide one hard copy of the POA&M to each team member, due at PAC.

3.20.2.5	The contractor shall provide one electronic copy of subsequent POA&M via e-mail submitted to (to be provided at contract award).

3.20.2.6	The POA&M shall identify dates for contractor performance of all major events to occur from contract award to final completion of contract requirements.

3.20.2.7	The contractor shall update the POA&M every month if changes have been made.  Changes to the POA&M shall be approved by the government..  

3.20.2.8	The contractor shall re-submit the POA&M if the POA&M has changed.  

3.20.2.9	If there have been no changes for the month to the POA&M, it is not required to be re-submitted.  The contractor shall provide e-mail notification to (to be provided at contract award).if there have been no changes made to the POA&M.   

3.20.2.10	The contractor shall provide a narrative progress report, as necessary,  detailing what work has been accomplished, known risks, concerns, and any work that needs to be accomplished by the government.  

3.20.3	Site Preparation Requirements and Installation Plan.  The contractor shall submit a Site Preparation Requirements and Installation Plan.  The contractor shall comply with DI-MGMT-80033A.

3.20.3.1  	Contractor format is acceptable upon approval by the government. All hard copies and DVD/CD’s shall be in Microsoft Office Word.doc file or a searchable copy in Adobe’s Portable Document Format (PDF).

3.20.3.2  	The first submission is due no later than 45 calendar days prior to the Joint Architectural Review (JAR).

3.20.3.3 	Subsequent submissions due as required.

3.20.3.4   	The final submission is due at the JAR.

3.20.3.5   	The contractor shall provide one electronic copy (CD or DVD) and five hard copies of the draft submission.

3.20.3.6  	The contractor shall provide one electronic copy of subsequent submissions via e-mail submitted to (to be provided at contract award).

3.20.3.7	The contractor shall provide one electronic copy (CD or DVD) and five hard copies of the final Site Preparation Requirements and Installation Plan.

3.20.3.8   	The plan shall include the contractor’s recommendations regarding site preparation, i.e. floor plan layouts and equipment locations, etc.  Particular attention is to be given to utility service requirements and location.

3.20.4	Validation Plan and Procedure (VPP).  The contractor shall submit a VPP.

3.20.4.1	Contractor format is acceptable upon approval by the government. All hard copies and DVD/CD’s shall be in Microsoft Office Word.doc file or a searchable copy in Adobe’s Portable Document Format (PDF).

3.20.4.2	The first submission is due no later than 45 calendar days prior to the JAR.

3.20.4.3	Subsequent submissions due as required.

3.20.4.4	The final submission is due no later than 30 calendar days prior to the Test Readiness Review (TRR).

3.20.4.5	The contractor shall provide four hard copies of the draft submission.

3.20.4.6	The contractor shall provide one electronic copy of subsequent submissions via e-mail submitted to (to be provided at contract award).

3.20.4.7	The contractor shall provide one electronic copy (CD or DVD) and two hard copies of the final VPP.

3.20.4.8	The contractor shall provide a validation plan for testing and verifying the computer and system hardware and software; for testing and verifying the real time vibration monitoring system; for testing and verifying the DACS.  

3.20.4.9	The plan shall be in accordance with IEEE 12207, Section 6.5 validation process.

3.20.4.10	Software testing shall also be included in the plan and be in accordance with IEEE 829-2008, Standard for Software Test Documentation.

3.20.4.11	The plan shall also detail all system checks, which are necessary before the computer system shipment from the contractor’s site to the installation site, and all tests to be performed on site for the final acceptance test (FAT).

3.20.4.12	The VPP shall include testing of the software, system computer, components, devices, and assemblies, as specified by the government.  The VPP shall verify the contractor’s compliance with each of the government requirements.  The contractor shall obtain government approval for the plan.  The plan shall fully exercise the computer and system.  

3.20.5	Provisioning Technical Documentation.  The contractor shall provide Provisioning Technical Documentation. Provisioning technical documentation is to include only parts affected by the test stand upgrade.

3.20.5.1	Contractor format is acceptable upon approval by the government. All hard copies and DVD/CD’s shall be in Microsoft Office Word.doc file or a searchable copy in Adobe’s Portable Document Format (PDF).

3.20.5.2	The first submission is due no later than 45 calendar days prior to the JAR.

3.20.5.3	Subsequent submissions due as required.

3.20.5.4	The final submission is due no later than 30 calendar days prior to the TRR.

3.20.5.5	The contractor shall provide two hard copies of the draft submission.

3.20.5.6	The contractor shall provide one electronic copy of subsequent submissions via e-mail submitted to (to be provided at contract award).

3.20.5.7	The contractor shall provide one electronic copy (CD or DVD) and two hard copies of the final Provisioning Technical Documentation.

3.20.5.8	The contractor shall provide a spare part listing for the computer and data acquisition system.  

3.20.5.9	The contractor shall provide a listing of separately priced critical spare parts.

3.20.5.10	All parts and components shall be identified and referenced back to engineering documentation for location and signal flow. 

3.20.5.11	All parts lists shall be provided and shall include, as a minimum, item/find, number, nomenclature or description, original manufacturer name, cage code, original manufacturer model number, part number, material specification and quantity required.

3.20.6	Operator User’s Manual.  The contractor shall submit an Operator User’s Manual.

3.20.6.1	Contractor format is acceptable upon approval by the government. All hard copies and DVD/CD’s shall be in Microsoft Office Word.doc file or a searchable copy in Adobe’s Portable Document Format (PDF).

3.20.6.2	The first submission is due no later than 45 calendar days prior to the JAR.

3.20.6.3	Subsequent submissions due as required.

3.20.6.4	The final submission is due no later than 30 calendar days after FAT.

3.20.6.5	The contractor shall provide one electronic copy (CD or DVD) as Microsoft Office Word.Doc file or a searchable copy in Adobe’s Portable Document Format (PDF) and three hard copies of the draft, subsequent and final submissions.

3.20.6.6	The operator user’s manual shall include procedures required to set up and prepare each gearbox for testing; detailed step by step instruction  with figures for the test stand operator on how to use all the functions of the software for main gearbox testing.  

3.20.6.7	The operator user’s manual indexing shall mirror the operational steps that the operator would use in the process of performing a gearbox test and shall describe each display, where information is located, user data entry and reporting means, and all selectable options.  

3.20.6.8	The operator user’s manual shall highlight the following procedures interaction with software:  Log-in, start-up, normal operation, normal shutdown, emergency operation/shutdown, error recovery, test reports.  

3.20.7	Computer Programming Manual (CPM).  The contractor shall submit a CPM.  The CPM shall include applicable figures with detailed instructions.  The contractor shall comply with DI-IPSC-81447A.

3.20.7.1	Contractor format is acceptable upon approval by the government. All hard copies and DVD/CD’s shall be in Microsoft Office Word.doc file or a searchable copy in Adobe’s Portable Document Format (PDF).

3.20.7.2	The first submission is due no later than 45 calendar days prior to the JAR.  

3.20.7.3	Subsequent submissions due as required.

3.20.7.4	The final submission is due no later than 30 calendar days after to the FAT.

3.20.7.5	The contractor shall provide one electronic copy (CD or DVD) as Microsoft Office Word.doc file and two hard copies of the draft, subsequent and final submissions.

3.20.7.6	The contractor shall provide complete documentation of the software test environment and application program language using Microsoft Office Word.

3.20.7.7	The computer programming manual covers all software, firmware, configurable items, components, or devices in the system.  The documentation shall:

3.20.7.7.1	Include LabVIEW programming flow charts in the form of state diagrams and data flow diagram (DFD).

3.20.7.7.2	Include instructional background information on the software(s), how to use it, troubleshoot it, operate it, and install it.

3.20.7.7.3	Include reference information such as command manual, error messages, program calls, quick reference guide, software tools manual, and utilities.

3.20.7.7.4	Describe how to add new gearboxes to the test application, modify test parameters, delete test parameters, and add test parameters.

3.20.7.7.5	Describe how to modify alarm parameters and procedures.

3.20.7.7.6	Describe how to navigate, modify, create, and remove database structures.

3.20.7.7.7	Describe how to backup the system totally or selectively listed critical files for system operation. 

3.20.7.7.8	Describe how to modify, create, or delete display screens.

3.20.7.7.9	Describe how to totally restore the system using Symantec Norton Ghost.

3.20.7.7.10	Describe how to perform administrative functions, user passwords, configuration control, etc.

3.20.7.7.11	Describe how to add, modify, or delete input/output channels.

3.20.7.7.12	Describe how all system and components integrate with the LabVIEW program.

3.20.7.7.13	Describe how to take the delivered application to the LabVIEW development suite, and save it as a new configuration for use by the operator. 

3.20.7.7.14	Describe the interfaces, operation, and programming as it relates to the system.

3.20.7.7.15	Describe how the computer communicates with other system components, drives, transducers, databases, reports, serial, parallel, USB, etc and the associated software used.   

3.20.7.7.16	Provide a list of all known developed error messages and alarms and the sequence of events that trigger such errors and alarms.

3.20.7.7.17	Provide details on all software installed on the computer and its purpose.  The documentation shall include system startup, log-in, operation, shutdown, and error recovery procedures.

3.20.7.7.18	Provide a description of all limitations of the software or configurable items.

3.20.7.7.19	Provide a CD of all LabVIEW (VIs).  A fully documented list of VI’s and their function shall be included.

3.20.7.7.20	Provide instruction on how to add/modify or delete user access and passwords.

3.20.7.7.21	Provide complete instructions on how to restore all software.

3.20.7.7.22  	Provide instruction on how to program all configurable items outside of LabVIEW.

3.20.8	System Drawings.  The contractor shall submit system drawings.

3.20.8.1	Contractor format is acceptable upon approval by the government.

3.20.8.2	The first submission is due no later than 45 calendar days prior to the JAR.

3.20.8.3	Subsequent submissions due as required.

3.20.8.4	The final submission is due no later than 45 calendar days prior to the FAT.

3.20.8.5	The contractor shall provide one electronic copy (CD or DVD) and three hard copies of the draft and final submission.

3.20.8.6	The contractor shall provide a Computer Aided Design (CAD) File of the requested end item that will be useable on this facility’s CAD system.  

3.20.8.7	The data shall be supplied on a computer grade Compact Disc(s) (CD) Read Only Memory (ROM).  The CD ROM shall be readable by an IBM-compatible PC running Microsoft Windows 2000 or later operating system.  

3.20.8.8	The electronic format shall be compatible/useable with Bentley’s 2004 Edition MicroStation software version 08.05.02.27.  

3.20.8.9	The contractor shall also provide one set of “hard copy” drawings. All drawings shall be compatible with Bentley Microstation Version 08.05.02.27.  The contractor shall apply ASME Y14.100 – Engineering Drawing Practices and ASME Y14.34-2008 Associated Lists. 

3.20.8.10	The contractor shall include, as separate documents, original equipment manufacturer (OEM) documentation for COTS components installed as a part of the electrical/electronic systems.  If it is not possible to provide Microstation compatible drawings, Adobe’s Portable Document format (PDF) is acceptable.

3.20.8.11	The contractor shall provide complete drawings of all systems, including a block diagram, signal flow diagram, and physical system layout.

3.20.8.12	All diagrams shall be cross-referenced to each other, and include component, identity, locations, and I/O channels entry points.

3.20.8.13	The contractor shall provide component schematics, I/O channel signals, power distribution, and wiring connections.

3.20.8.14	The contractor shall provide a list of all switches, relays, indicators, valves, and controls and how it relates to the above diagrams and their locations.

3.20.8.15	The contractor shall provide a copy of all LabVIEW VIs in color.  The VIs shall be fully documented.

3.20.8.16	The electrical/electronic systems drawings shall provide detailed wiring schematics/diagrams, and component information including a detailed parts listing.

3. 20.8.17	Wiring diagrams and control diagrams shall be point-to-point drawings of wiring, equipment layout, and control circuits including factory-field interfaces.

3. 20.8.18	The contractor shall provide a complete and accurate depiction of the actual job specific wiring and control work.  On diagrams, the contractor shall number electrical and electronic wiring and pneumatic control tubing and the terminals for each type, identically to actual installation configuration and numbering.

3.20.8.19	Mechanical Drawings.  

3.20.8.19.1	At a minimum the Mechanical Design Drawings shall contain: Illustrated Parts Break Down, Hydraulic Schematics, Pneumatic Schematics, Electrical/Electronic Schematics, and Mechanical Drawings.  

3.20.8.19.2	The Illustrated Parts Breakdown (IPB) shall list all components and have part numbers with venders if applicable.  The IPB shall have a logical index at the beginning of it with the higher assemblies first and subassemblies following.

3.20.8.19.3	All manufactured components shall have a set of complete drawings.  Within each drawing there shall be the Drawing Number, Part Number, a Bill of Materials (BOM), all views required to manufacture the component, material, current revision of the drawing, and finish requirements (if none required, state "No finish required").

3.20.8.20	The contractor shall provide a top-level drawing with reference to all other system drawings.    

3.20.9	Calibration Procedures Manual.   

3.20.9.1	The contractor shall provide a calibration procedure for all components requiring calibration or verification in accordance with NA 17-35TR-04. 

3.20.9.2	The calibration procedure shall contain specific instructions to fully calibrate the system.  

3.20.9.3	A first draft calibration procedure shall be provided to the government no later than 90 calendar days prior to preliminary calibration verification. The government will provide comments and change recommendations related to the calibration procedure to the contractor no later than 60 calendar days prior to preliminary calibration verification. 

3.20.9.4	The contractor shall provide a revised draft calibration procedure, with recommended government changes incorporated, no later than 30 calendar days prior to preliminary calibration verification.  

3.20.9.5	The contractor shall provide one electronic and two hard copies of the draft and subsequent submission.

3.20.9.6	Following completion of the preliminary calibration verification using the revised draft calibration procedure.  All additional changes required to the revised draft calibration procedure shall be incorporated into the final calibration procedure and approved by the government prior to final calibration and final acceptance testing.

3.20.9.7 	The contractor shall provide one electronic copy (CD or DVD) as Microsoft Office Word.doc file and two hard copies of the final calibration procedure.

3.20.9.8	The procedure shall as a minimum contain:

3.20.9.8.1	The introduction and safety precautions.

3.20.9.8.2	The description and function of the test stand, sub-components, controls, and displays.

3.20.9.8.3 	The required instruments and equipment for the calibration.

3.20.9.8.4 	The step-by-step calibration procedures, with drawings or pictures to show the calibration hook-up for each component requiring calibration or verification and for an end-to-end calibration of the test system.

3.20.9.8.5	The list of special tools, fixtures, and jigs that are required to perform calibration.

3.20.9.8.6	Calibration procedures shall be created understanding that the calibration technician is skilled but not familiar with the contractors provided software. The calibration procedure shall include specific system and calibration software navigation instructions describing all steps required for calibration.  

3.20.10	Maintenance Manual.  The contractor shall submit a maintenance manual.

3.20.10.1	Contractor format is acceptable upon approval by the government.  

3.20.10.2 	The first submission is due no later than 45 calendar days prior to the JAR.

3.20.10.3	Subsequent submissions due as required.

3.20.10.4	The final submission is due no later than 30 calendar days after completion of the FAT.

3.20.10.5	The contractor shall provide three hard copies of the draft and subsequent submissions.

3.20.10.6	The contractor shall provide one electronic copy (CD or DVD) as Microsoft Office Word.doc file and three hard copies of the final maintenance manual.

3.20.10.7	The contractor shall submit a complete and concise depiction of the provided equipment, product, or system.

3.20.10.8  	The maintenance manual shall include information on troubleshooting and maintenance of the computer system.  

3.20.10.9  	The contractor shall organize and present information in sufficient detail to clearly explain maintenance requirements at the system, equipment, component, and subassembly level. 

3.20.10.10	The maintenance manual shall include an index.

3.20.10.11	Drawings shall be compatible with Microstation Version 08.05.02.27.

3.20.10.12	The contractor shall include a list of spare parts and supplies required for maintenance and repair.  Long lead-time parts shall be identified accordingly. Items that require regular servicing shall be easily accessible.

3.20.10.13	The parts list shall be provided and shall include, as a minimum, item/find, number, nomenclature or description, original manufacturer name, cage code, original manufacturer model number, part number, material specification and quantity required.

3.20.10.14	The contractor shall list and explain the various warranties and include the servicing and technical precautions prescribed by the manufacturer or contract documents in order to keep warranties in force.  

3.20.11	The Control of Hazardous Energy (Lockout/Tagout) Procedures.  

3.20.11.1	The contractor shall review and submit any changes, due to the upgrade, to the current lockout/tagout procedures.

3.20.11.2	The current procedure will be provided, in electronic format.

3.20.11.3	The first submission is due no later than 45 calendar days prior to the JAR.

3.20.11.4	Subsequent submissions due as required.

3.20.11.5	The final submission is due no later than 45 calendar days prior to the TRR.

3.20.11.6	The contractor shall provide one electronic (CD or DVD) as Microsoft Office Word.doc file of the draft, subsequent and final submissions.

3.20.11.7	These procedures shall contain detailed, step-by-step, instructions for lockout/tagout of the system.

3.20.11.8	The electronic copy shall not be password protected.  

3.20.12	Commercial Off The Shelf (COTS) Software.  The contractor shall submit all COTS software.  

3.20.12.1	The contractor shall submit all COTS software no later than 30 calendar days after completion of the FAT.

3.20.12.2	The configuration data shall include all commercial hardware and software manuals provided as part of COTS.  

3. 20.12.3	The contractor shall provide one licensed copy of all COTS software.

3.20.12.4	The contractor shall provide all COTS software manuals and vendor supplied documentation.

3.20.12.5	All software shall be provided with standard commercial licenses that will be licensed to Fleet Readiness Center East, MCAS, Cherry Point, NC.

3.20.13	Test Program Sets (TPS) Software.  The contractor shall provide TPS software.

3.20.13.1	The first submission of the TPS software shall be at the JRR.

3.20.13.2	Subsequent submission shall be at the JAR.

3.20.13.3	The final submission shall be 30 calendar days after FAT.

3.20.13.4	The contractor shall provide a copy of all test program sets developed software, including a current copy of the source code that matches the provided compiled version.

3.20.13.5	The contractor shall provide a backup image on CD(s) or DVD(s) of the complete hard drive.

3.20.14	Validation Report.  The contractor shall submit a validation report.

3.20.14.1	Contractor format is acceptable upon approval by the government.

3.20.14.2	The first submission is due at TRR.

3.20.14.3	The final submission is due no later than 30 calendar days after completion of the FAT.

3.20.14.4	The report shall show all pass/fail results of all tests performed in a neat, organized format.

3.20.14.5	All pass/fail results shall be initialed by the contractor and the government.

3.20.14.6	The contractor shall provide two hard copies of the validation report.

3.20.15	Software Version Description (SVD).  The contractor shall submit a SVD. The contractor shall comply with DI-IPSC-81442A.

3.20.15.1	Contractor format is acceptable upon approval by the government.

3.20.15.2  	The only submission is due no later than 30 calendar days after completion of the FAT.

3.20.15.3  	The contractor shall record, list, describe all software changes made, their effects, and the files changed, starting from the day of installation of the system at FRC East, MCAS Cherry Point.

3.20.15.4  	The version of each software application shall be controlled and clearly identified on the system.  

3.20.15.5  	The contractor shall provide one hard copy of the SVD.

3.20.16	Conference Agenda.  The contractor shall submit conference agenda. The contractor shall comply with DI-ADMN-81249A.

3.20.16.1	Contractor format is acceptable upon approval by the government.

3.20.16.2	Conference agenda required no later than 15 calendar days prior to the following conferences and all other scheduled conferences:

· Post Award Conference (PAC), Paragraph 4.1.6
· Joint Requirements Review (JRR), Paragraph 4.1.7
· Joint Architectural Review (JAR), Paragraph 4.1.8
· Test Readiness Review (TRR), Paragraph 4.1.10

3.20.16.3	The contractor shall provide one electronic copy via e-mail to (to be provided at contract award).

3.20.17	Conference Minutes.  The contractor shall submit conference minutes. The contractor shall comply with DI-ADMN-81250A.

3.20.17.1	Contractor format is acceptable upon approval by the government.

3.20.17.2	Conference minutes required no later than 15 calendar days after the following conferences and all other scheduled conferences.  Minutes to include action item status. 

· Post Award Conference (PAC), Paragraph 4.1.6
· Joint Requirements Review (JRR), Paragraph 4.1.7
· Joint Architectural Review (JAR), Paragraph 4.1.8
· Test Readiness Review (TRR), Paragraph 4.1.10

3.20.17.3	The contractor shall provide one electronic copy via e-mail to (to be provided at contract award).

3.20.18	Training Plan.  The contractor shall submit a training plan.

3.20.18.1	Contractor format is acceptable upon approval by the government.

3.20.18.2	The first submission is due no later than 45 calendar days prior to the TRR.

3.20.18.3	The final submission is due no later than 15 calendar days prior to the FAT.

3.20.18.4	The contractor shall provide three hard copies of the draft submission.

3.20.18.5	The contractor shall provide one electronic copy (CD or DVD) and three hard copies of the final training plan.

3.20.18.6	The contractor shall prepare a training plan that describes the contractor’s plan for providing the training specified in Section 3.21.  The training plan shall include:

· List of topics and tasks.
· Time breakdown e.g. classroom, on-equipment.
· Description of instructional format.
· List of learning objectives.
· List of equipment required for instruction.
· List of trainee instructional materials.
· List of instructors and their qualifications.  

3.21    	Training.   

3.21.1	The contractor shall furnish the services of instructors who shall instruct designated personnel in the adjustment, operation, maintenance, calibration, and pertinent safety precautions and requirements, computer programming and input procedures, and program running and modification.    

3.21.2 	Instructors shall be familiar with the operation and maintenance of the equipment, including subsystems and components.  

3.21.3  	Instruction shall be conducted at FRC East, MCAS Cherry Point, NC during the normal working hours of 6:30 a.m. to 3:00 p.m, Monday through Friday, except Federal Holidays, and shall commence on agreed upon dates between the government and contractor.  

3.21.4  	The contractor shall furnish all training materials.  

3.21.5  	Operator, calibration, maintenance and engineering training shall be performed separately.  

3.21.6 	Operator training.  

3.21.6.1	The training shall be for a minimum of three test stand operators and shall include instruction on log-in procedures, execution of automatic, semi-automatic and manual test programs and any pertinent safety procedures.  

3.21.6.2	The training shall use the Operator User’s Manual and shall include hands-on instruction with the equipment.

3.21.7 	Calibration personnel training.  

3.21.7.1	The training shall be for a minimum of three technicians and shall include instruction on log-in procedures and use of the calibration software. 

3.21.7.2	The training shall use the government approved calibration procedure and shall include hands-on instruction with the equipment.

3.21.8 	Maintenance personnel training.  

3.21.8.1   	The training shall be for a minimum of four maintenance technicians and shall include instruction on log-in procedures and use of the computer system and test stand maintenance diagnostic software.  

3.21.8.2	The training shall use the government system drawings and approved maintenance manual and shall include hands-on instruction with the equipment.

3.21.9	Engineering/ technical personnel training.  

3.21.9.1	The training shall be for a minimum of two engineers/technicians and shall include, but not be limited to, instruction on log-in procedures, system management functions such as system backups, file management.  

3.21.9.2	The training shall also include instruction on programming and modification of the computer system software.  

3.21.9.3	The training shall include written and oral demonstration of all LabVIEW VI functions.

3.21.9.4	The training shall fully prepare the government to accept, operate successfully and make modifications to the test executive software.  

3.21.9.5	The training shall include instruction on the operating and applications program software.  

3.21.9.6	The training shall use the CPM and system drawings, and shall include hands-on instruction with the equipment.

3.22	Demolition and Disposal.

3.22.1	The contractor shall be responsible for all demolition necessary for execution of this upgrade.  Further, the contractor shall be responsible for disposal of all removed materials in accordance with all local, state, and federal regulations.

3.22.2	FRC East shall be notified prior to removal of any materials to be demolished/disposed of.  FRC East shall have the option of keeping components that may be useful in maintaining unrelated equipment.

4.0		VALIDATION

4.1 	Teardown, installation and Final Acceptance Test (FAT).  

4.1.1	Teardown, installation and FAT shall be designed to minimize interference with production.  This shall be determined by coordination between the contractor and the Contracting Officer’s Representative (COR).  

4.1.2 Teardown, installation and FAT shall be accomplished at the government site, during the first shift (6:30 a.m. to 3:00 p.m.) Monday through Friday.  Hours extending beyond 6:30 a.m. to 3:00 p.m. shall require prior government coordination and approval.  The schedule requirements shall be as listed below.

4.1.3 The total test stand out of service time shall not exceed 45 calendar days. 

4.1.3.1 Out of service time shall begin at the start of teardown.  

4.1.3.2 Out of service time shall end after successful completion of FAT.  

4.1.5	Technical conferences and reviews.   

4.1.5.1	Reviews are not approvals and are in no way binding to the government.  However, it is in the best interest of the government and the contractor to review the work periodically.  This is intended to help eliminate potential problems before they have a chance to arise, or before much time, effort and cost is accrued.  They are performed as a courtesy at various levels of depth.  

4.1.5.2 	Meetings shall be conducted in accordance with IEEE 1028-2008, Standard for Software Reviews IEEE Computer Society Document; IEEE 12207.1, Information Technology Software Life Cycle Processes – Life Cycle Data; and ANSI/ASQC D1160, Formal Design Review.  

4.1.5.3	The contractor shall prepare the conference agenda and conference minutes for all conferences in accordance with paragraphs 3.20.16 and 3.20.17 of this specification.  

4.1.6	Post Award Conference (PAC).  

4.1.6.1	The contractor shall conduct a PAC at FRC East, MCAS, Cherry Point, NC, within 30 calendar days of contract award. 

4.1.6.2	The purpose of the PAC shall be to ensure the contractor fully understands the government’s requirements.  

4.1.6.3	The purpose of the PAC is to establish the framework of the contractor and government interaction during the performance period of the contract. 

4.1.6.4	The contractor shall place emphasis on the operating procedures, methodologies and the planned schedule (milestones and deliverables).  At the PAC, the contractor shall present a finalized POA&M for review and approval.  

4.1.6.5	Discussion shall, also, include but not be limited to:

· Schedules
· Administrative procedures
· Space needs for equipment storage
· Access to the facility
· Points of contact
· Training schedule


4.1.7   	Joint Requirements Review (JRR).   

4.1.7.1 	The contractor shall conduct a JRR.   

4.1.7.2 	A JRR shall be performed at FRC East Cherry Point, NC at the time specified in the government approved POA&M.  

4.1.7.3	The purpose of the review shall be to review and approve the contractor’s execution to the development plan, and proposed design.  
	
4.1.8	Joint Architectural Review (JAR).   

4.1.8.1	A JAR shall be performed at the contractors facility at the time specified in the government approved POA&M.  

4.1.8.2	The purpose of the JAR shall be to review the contractor performance of the development plan and to review the final design of the equipment prior to shipment. 

4.1.8.3 The contractor shall have, at this review, a final version of the site preparation and installation plan.  

4.1.8.4	A Functional Configuration Audit (FCA), under the guidelines of MIL-HDBK-61A (SE), shall be performed by the contractor and presented at this review.  

4.1.8.4.1	The FCA shall verify that the configuration item has achieved the performance specified in its functional, or allocated, configuration identification documents, and that its operational and support documents are complete and satisfactory.

4.1.8.4.2	The FCA shall be used to verify that the actual performance of a configuration item meets the requirements contained in this performance specification.

4.1.8.4.3	The FCA during the JRR shall show that the contractors design will meet the required performance specifications.  

4.1.9	 Other joint reviews.  

4.1.9.1	 The contractor shall propose additional joint reviews as needed to obtain government input to implementation.  

4.1.9.2	 The contractor shall contact the COR  (see Section H of contract) to request and coordinate scheduling of any additional reviews.  

4.1.9.3	 Any such reviews shall be at no additional cost to the government. 

4.1.9.4 	The government will propose additional reviews at the government expense, if applicable.  

4.1.10	 Test Readiness Review (TRR).  

4.1.10.1	 Prior to the FAT, a TRR shall be conducted at FRC East, MCAS Cherry Point, NC.  

4.1.10.2	 The purpose of the TRR shall be to review the contractor's readiness to proceed to FAT.  

4.1.10.3	The contractor shall perform a Physical Configuration Audit (PCA).  

4.1.10.3.1	The PCA is used to examine the actual configuration of the configuration item that is representative of the product configuration in order to verify that the related design documentation matches the design of the deliverable configuration item.  

4.1.10.3.2	The results of the PCA performed under the guidance of MIL-HDBK-61A(61A (SE) shall be presented.  

4.2	Calibration.   

4.2.1 Preliminary calibration by government personnel will be performed on the equipment used in quantitative applications after installation and prior to debug. Calibration will be performed using the contractors revised draft calibration procedure (Paragraph 3.22.9.4).  

4.2.1.1 Preliminary calibration will require contractor assistance.

4.2.1.2 Preliminary calibration by government personnel will be considered a part of calibration training.

4.2.1.3 The contractor shall correct any problems encountered during preliminary calibration.   

4.2.1.4 Final calibration by government personnel will be performed on the equipment used in quantitative applications after TRR is complete.  Calibration will be performed using government approved final calibration procedures.  Equipment found to be significantly out of tolerance shall be repaired or replaced by the contractor, at contractor expense, before the FAT is commenced.  A successful calibration shall be performed prior to the FAT.  

5.0  	QUALITY ASSURANCE – SOFTWARE/HARDWARE INSPECTION AND ACCEPTANCE

5.1 Responsibility for inspection.  The contractor shall furnish all material and equipment required for inspections and is responsible for the performance of all inspection requirements specified herein.  The government reserves the right to witness any of the inspection requirements of the specification when considered necessary to assure supplies and services conform to the contract requirements.  

5.2    	Inspection and acceptance.  The FAT shall be performed after installation in accordance with Paragraph 5.5.1 by the receiving activity at FRC East, MCAS, Cherry Point, NC.  

5.3	Quality conformance inspection.   After installation and prior to acceptance, representatives of FRC East will perform a quality conformance inspection on the system.  The quality conformance inspection shall consist of the examination in Paragraph 5.4 and the applicable tests in Paragraph 5.5.  Failure of an item to pass any examination or test shall be cause for rejection.  

5.4	Methods of inspection.  

5.4.1	Final acceptance test (FAT).   

5.4.1.1	The FAT shall be performed to determine satisfactory operation of the H53 Main Gearbox Test Stand upon completion of installation.  FAT is anticipated to last five days.  

5.4.1.2	The contractor shall demonstrate the proper operation of the software and hardware described by this specification.  

5.4.1.3	FRC East, Cherry Point will provide suitable gearboxes as well as qualified operators to install these gearboxes and to operate the test stand under the direction of the contractor.  

5.4.1.4	The FAT shall begin when the test stand is capable of completing a full automatic test run. Prior to start of FAT the contractor shall enable LabVIEW’s revision history mechanisms (typically found in VI properties). Each Virtual Instrument (VI) shall be configured to ask the programmer for input each time the file is saved when it is delivered to the Government.

5.4.1.5	 The availability of specific gearbox models (Navy/Marine Corps H53A/D and H53E assemblies) cannot be guaranteed at the time of acceptance; however, software testing templates for all listed UUTs in Section 1.0 shall be tested to the extent possible.   The contractor shall perform as many successful automatic test runs possible over the five day period with a minimum of two successful automatic test runs for each type gearbox available during FAT.

5.4.1.6 	Testing without failures.  

5.4.1.6.1  	The contractor shall complete testing of each gearbox without any failure. 

5.4.1.6.2  	A failure is defined to be a problem associated with the upgrade that results in an inability to complete the test underway.  

5.4.1.7   	Prior approval of calibration procedures.  

5.4.1.7.1	Acceptance testing of the calibration software shall not begin until the contractor provided calibration procedure has been fully reviewed and approved by the government.  

5.4.2	Acceptance testing of calibration software.  

5.4.2.1 	Acceptance testing of the calibration software developed under this specification shall be performed.  

54.2.2	Acceptance testing of all calibration program functions as defined in this specification shall be performed.  

5.4.2.3	FRC East calibration personnel will successfully calibrate and certify the test stand using the new software under the direction of the contractor.  

5.4.2.4	The contractor shall be present for the duration of calibration acceptance testing.

5.4.2.5	The contractor shall correct any problems encountered during testing prior to validation sign-off.  

5.4.2.6	The contractor shall develop the testing schedule, description and test validation sign-off sheets. 

5.4.3	Acceptance testing of maintenance diagnostic software.  

5.4.3.1	Acceptance testing of the maintenance diagnostic software developed under this specification shall be performed. 

5.4.3.2	Acceptance testing of the maintenance diagnostic software shall not proceed until the test stand has been successfully calibrated using the new software. 

5.4.3.3	The contractor shall be present for the duration of the maintenance diagnostic software FAT.  

5.4.3.4	The contractor shall demonstrate the proper operation of the maintenance diagnostic software developed under this specification. 

5.4.3.5	The FAT of all maintenance diagnostic program functions as defined in this specification shall be performed.  

5.4.3.6	FRC East maintenance personnel will perform the testing of the maintenance diagnostic software under the direction of the contractor. 

5.4.3.7	The contractor shall correct any problems encountered during testing prior to validation sign-off.  

5.4.4	Test executive software.  

5.4.4.1	The FAT of the test executive software shall not proceed until the test stand has been successfully calibrated using the new calibration software. 

5.4.4.2	Acceptance testing of the test executive software developed under this specification shall be performed. 

5.4.4.3	FRC East test stand operators will perform the testing under the direction of the contractor.

5.4.4.4	The contractor shall be present for the duration of the test executive software FAT.  

5.4.4.5	The contractor shall demonstrate the proper operation of the test executive software developed under this specification by successfully completing a full test per other government documents listed in Section 2.0, Paragraph 2.2.2 of this specification.  

5.4.4.6	The contractor shall correct any problems encountered during testing prior to validation sign-off.  

5.4.4.7	The contractor shall develop the testing schedule, description and test validation sign-off sheets.

6.0 		WARRANTY

6.1 	Standard commercial warranty.  The contractor shall provide the government with their standard commercial warranty.  

6.1.1	The government desires that the contractor’s warranty includes all components for the upgrade of the computer software/hardware, the replacement of the vibration monitoring system, and replacement of the DACS for the gearbox test stand.  The government desires that the system will be warranted against any defects for a period of one year following the final acceptance of the project.  

6.1.2	The government desires that the contractor's warranty include on-site support during initial testing of gearbox assemblies that were not available for testing during the FAT.

6.1.3	The contractor warranty shall begin at the completion of the FAT.  

6.2 	Technical support.  

6.2.1	The government desires telephone support from a qualified technical representative.  The telephone support will begin immediately after completion of the FAT.

6.2.2	The government desires that the telephone support services will be for a period of one year, with a response time within 24 hours after verbal notification by the government.



