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     Draft Specification


DRAFT SPECIFICATION FOR 

MK IV APU (AUXILLARY POWER UNIT) TEST SYSTEM

1.0 SCOPE

1.1 This specification defines the minimum requirements for the upgrade of the Gas Turbine Engine Test Systems located in Building 137 at Fleet Readiness Center (FRC) East, Marine Corps Air Station (MCAS) Cherry Point, NC.  The test system upgrade shall consist of the removal and replacement of necessary components, and related programming to allow for the testing of the Part Number CR00305 MK IV APU in the location known as Test Cells #7 through 9.  The contractor shall interface with the existing Data Acquisition systems (DAS), Water system (if required), coupling plates, and any required ancillary items.  A new Test Program Set (TPS) shall be developed as part of this upgrade.  The TPS shall include all the applicable features of the existing APU test system, and be modified only to accommodate the features unique to the MK IV.  The TPS shall monitor, control, measure, display, and record all parameters required for testing of the MK IV APU in accordance with (IAW) the respective test procedures in paragraph 2.4.  The contractor shall provide, as part of the upgrade, two (2) test cart/cradle assemblies that contain all of the required moment of inertia, and braking hardware required to successfully perform the MK IV testing.  These test cart/cradle assemblies shall interface with the existing Central Engineering Company (CENCO) cradle and docking hardware currently in the test cells.  New wiring shall be installed as required to instrument the test cart/cradle assemblies.  Existing wiring may be utilized where appropriate.  No loss of current capability shall occur.

2.0 APPLICABLE DOCUMENTS

2.1 General.  While every effort has been made to ensure completeness of the list, document users are cautioned that they must meet all of the specified requirements of this specification, whether or not they are listed in this section.
2.2 Government documents

2.2.1 Specifications, standards, and handbooks.  The following specifications, standards, and handbooks form a portion of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those listed in the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and supplement thereto.

FEDERAL STANDARDS


FED-STD-H2 8
Screw Thread Standard for Federal Service


MIL-STD-461
Electromagnetic Interference Requirements


MIL-STD-1472  
Human Engineering

DEPARTMENT OF DEFENSE HANDBOOKS


Mil-HDBK-1839A
Calibration and Measurement Requirements

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

OTHER PUBLICATIONS

Federal Communications Commission (FCC)


Part 18, Subpart A through C
EMI Regulation


Office of the Chief of Naval Operations (CNO)


OPNAVINST 5100.23E

Hearing Conservation and Noise Abatement Chapter 18


U.S. Department of Labor


OSHA 29 CFR 1910

General Industry


OSHA 29 CFR 1926

Construction Industry


OSHA 29 CFR 1910.147

The Control of Hazardous Energy (Lockout/Tagout)


EM 385-1-1

Safety and Health Requirements Manual, U.S. Army
 



Corps of Engineers

When requesting specifications and standards, refer to both the title and number.  Copies of specifications and standards required in connection with specific procurement functions should be obtained as specified below.

Copies of federal and military specifications required by the prospective suppliers may be obtained from the Business Service Center, General Services Administration, Washington DC  20405. Copies of all other referenced government publications may be obtained upon application to the Superintendent of Documents, Government Printing Office, Washington DC, 20402.

2.3 Non Government Standards and Guidelines.

IEEE STANDARDS AND GUIDELINES

IEEE Standard 488.1
Standard Digital Interface for Programmable Instrumentation

IEEE Standard 730-1998
Standards for Software Quality Assurance Plans

IEEE Standard 828-1998
Standards for Software Configuration Management Plans

IEEE Standard 829-1998
Standard for Software Test Documentation

IEEE Standard 830-1998
Recommended Practice for Software Requirements Specification

IEEE Standard 1016-1998
Recommended Practice for Software Design Descriptions

IEEE Standard 1058-1998
Software Management Plans

IEEE Standard 12207
Information Technology Software Life Cycle Processes

IEEE Standard 1028-1997
Standard for Software Reviews

Application for copies should be addressed to the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, PO Box 1331, Piscataway, NF 08855.

NATIONAL INSTRUMENTS

National Instruments 
LabView Development Guidelines

Application for copies should be addressed to National Instruments, 11500 North Mopac Expressway, Austin, Texas 78759.

SOFTWARE ENGINEERING INSTITUTE

Software Engineering Institute
Capability Maturity Model Integration

Application for copies should be addressed to the Software Engineering Institute, Carnegie Mellon University, Pittsburg, PA 15213.

AMERICAN NATIONAL STANDARDS INSTITUTE.


ANSI/ASQC D1160-1995
American National Standard for Formal Design Reviews

Applications for copies should be addressed to the American National Standards Institute, 11 West 42nd Street, New York, NY  10036.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

250
250
Enclosures for Electrical Equipment

ICS-1
ICS-1
General Standards for Industrial Controls and Systems

ICS-2
ICS-2
Industrial Control Devices, Controllers and Assemblies

KS-1
KS-1
Enclosed and Miscellaneous Distribution Equipment Switches

MG-l
MG-1
Motors and Generators

Application for copies should be addressed to the National Electrical Manufacturers Association, 155 East 44th Street, New York, NY  10017.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

No. 70
No. 70
National Electrical Code

No. 79
No.79
Electrical Standard for Industrial Machinery

NFPA 70E  Standard for Electrical safety in the workplace

Application for copies should be addressed to the National Fire Protection Association, Publication Sales Division, Batterymarch Park, Quincy, MA  02269.

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

RS-232-C
RS-232-C  Computer Interface

Application for copies should be addressed to the Electronic Industries Association, 2001 Eye Street NW, Washington, DC  20006.

2.4 UNIT REFERENCE and TEST PUBLICATIONS

A1-580VB-MMI-200 Work Package 4 (I-level, includes testing procedures) 

A1-580VB-MMD-300 (D-level, includes overhaul & component testing) 

A1-580VB-IPB-400 (Illustrated Parts Breakdown) 

NAVAIR 17-15AH-32.6  

NA 17-15AH-39 (Compressor-Power Unit Test Stand for A/E37T-26A).

Copies of the overhaul publications referenced are available for review at FRC EAST, MCAS, Cherry Point, NC.  Point of contact for requests to review publications is Julien Miles at (252) 464-8837.

2.5 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.

FRCE Drawing No. BLDG. 137 APU Test Cell Layout (Attachment 1)
NAVFAC Drawing No. 4253056, Test Cell Foundation Plan (Attachment 2)
2.6 Order of Precedence.  In the event of conflict between the text of this specification and the references cited herein, the text of this document shall take precedence.  However, nothing in this specification supersedes applicable laws and regulations unless a specific exemption has been obtained.

3.0 REQUIREMENTS

3.1 General information and coverage.  The MK IV test system upgrade shall be of the contractor's design except as otherwise specified and capable of performing its intended function in accordance with the operation and performance requirements within this document and with no loss of capability of the current system.

3.2 Definition.  The contractor supplied test systems shall be capable of automatically, semi-automatically, and manually testing the performance characteristics of the MK IV APU in accordance with the applicable technical manuals and references listed in paragraph 2.4 of this specification.  The test systems shall successfully perform all data acquisition, processing, and control functions necessary to complete production overhaul tests.  The format and software functions of the existing system shall be maintained.  The MK IV APU systems upgrade shall utilize a contractor supplied cradle and interface with the existing system with no loss of current capability.  The upgraded system shall be designed for ease of maintenance, operation, and calibration.

3.3 Configuration and design.  The upgraded system for testing the MK IV APU shall have one (1) common Data Acquisition hardware configuration with one (1) common software configuration and designed for installation in the existing Test Cells 7 through 9 in the P-507 Test Cell area of Building 137 at FRC EAST, MCAS, Cherry Point, NC.  The system as installed by the contractor shall not be allowed any space outside the designated area without prior Government approval.  NAVFAC Drawing No. 4253056 identifies the structural foundation plan of the existing test cell area.  ENCLOSURE (1) identifies the layout of the existing test cells.

3.4 Permits.  The contractor shall be responsible for obtaining all permits required for the scope of contractor supplied services.  Examples may include hot permits and environmental permits.  Contractors shall comply with all state and local laws. The government will supply to the contractor Points of Contact (POCs) that may be responsible for, or provide assistance in, obtaining the required permits.

3.5 Removal of Existing Equipment.  The contractor shall be responsible for removal of any necessary system assemblies as required for the upgrade.  The contractor shall be responsible for the safe and proper removal, disposal, and site restoration in the handling of hazardous materials.  The contractor shall install instrumentation and valves non-destructively.  Construction debris shall be properly disposed.  The government will provide all system drawings of the existing equipment for proper removal of assemblies and cables for the upgrade.

3.6 MK IV Test Systems Characteristics.  The MK IV test systems shall meet or exceed the following performance and physical characteristics.

3.6.1 Data Acquisition Interface.  New wiring shall be installed on all contractor supplied components, and new wiring to the DAS shall be installed for any new signals required to test the MK IV APU.  Existing wiring shall be available for use so long as no loss of current capability occurs.  All current capability for testing APU’s shall be maintained in the cells as part of the upgrade.  All new wiring shall include connections, cables, and harnesses as required between the DAS and the fixed Test Cell Adapter Coupling Plate.  The wiring connections to the Control room Cabinet and elsewhere shall be clearly identified on both ends as to its termination and origin.  All cables and connections shall be made of material that can tolerate the oil (23699), temperature (130F), and fuel (JP5) exposure that is common to Jet engine test cells.  Wiring and cables shall be routed in a manner that allows maintenance and accessibility.  All connections shall be made of corrosion inhibitive anti-electrolysis material.

3.6.2 Test Cell Instrumentation.  Instrumentation installed as part of the MK IV Test System installation shall include new unused sensors, transducers, transmitters, signal conditioning, and all interconnecting wiring, plumbing, valves, hoses, mechanical, and electrical connections external to the UUT needed to obtain the required measurements for testing the units in accordance with the documents listed in paragraph 2.4 of this specification.  Sensitive instrumentation shall be installed in a climate controlled environment that complies with equipment manufacturers specifications.  The MK IV Test Systems shall include all instrumentation required to monitor, control, and record test system operation.  Instrumentation with dial-type displays shall have graduations that can be read from the normal operating position. 
3.6.3 Engine Test Cart.  Two (2) contractor designed and supplied test carts shall be included as part of the upgrade.  Each test cart shall be configured to contain all of the driveline components (APU, flywheel, braking mechanism, etc) necessary for testing the MK IV APU IAW the manuals listed in section 2.4 of this specification.  The test cart shall be configured to be installed in any of the test cells #7 through #9 in the upgrade area.  The test cart shall integrate into the existing CENCO structural system and interface with the current coupling plate for instrumentation and parameter measurement.  The contractor shall provide all of the necessary hardware and wiring required for the test cart.  The contractor shall design the test cart so that all structural and transportation devices are integrated into the test cart.   The government will provide wiring and instrumentation diagrams for the coupling plates as required.   The contractor shall also provide two CENCO engine cradles as part of the upgrade.  Each engine cradle shall be of OEM design to as to interface seamlessly with the existing system.  The cradle shall use only RJ Mack trolley systems as shown on the original drawings.

3.6.4 Vibration Monitoring.  The MK IV Test Systems instrumentation system shall include means for monitoring overall vibration levels during unit testing as specified in the applicable UUT overhaul manuals.  The vibration system shall accept accelerometer or velocity transducer inputs and shall output vibration levels as required by the applicable technical manual.  The contractor shall provide the appropriate number and type of cables or wiring, along with any mounting brackets and hardware needed to attach the transducers to the UUTs, to meet the test requirements of the documents listed in paragraph 2.4 of this specification.  New vibration channels shall interface directly with the existing vibration system.

3.6.5 Pressure Measurement.  Pressure transducers shall be added as required to perform testing unique to the MK IV.   Existing pressure transducers may be re-assigned as appropriate for this specification.  No loss of current capability shall occur as part of measurement for the MK IV.  All transducers shall be housed in an enclosure located in the Test Cell.  This enclosure may be the existing cabinet, or a new cabinet of the contractor’s decision.  The new transducers shall be designed with convenient ports and connections for ease of calibrating of multiple transducers simultaneously.  All pressure transducers shall be provided with manual isolation valves and calibration ports terminated with a male 1/4 inch 37° flared tube fitting.

3.6.6 Calibration.  All transducers, sensors, and components that transmit quantitative measurements shall be capable of calibration without removal.  The contractor shall provide cables, hoses, adapters, connectors, fixtures, and tools necessary for calibration of items installed as part of this solicitation.  The contractor shall include pneumatic and electrical calibration ports/jacks located inside the control room and connected to corresponding ports/jacks in the test cell to facilitate calibration.  Calibration procedures shall be updated in the existing format and documentation.

3.6.7 Water Brake Control Requirements. (if required).  If control water is required, the government shall provide detailed information of the existing configuration to the contractor.  In general each test cell is capable of water flow to two independently controlled water brakes.  The header system is capable of supplying ambient temperature water up to 22 gpm at 85 +/- 10 psig per test cell.  Control air pressure is approximately 90 psig.

3.7 Computer.  The contractor shall use the existing test cell computer system to provide the upgrade.  The contractor shall design a TPS for the MK IV APU.  This TPS shall be installed in test cells #7 - #9.  Existing operation, reporting, calibration, and data capabilities shall be maintained.

3.8 Computer System Software Characteristics.  The MK IV APU test systems shall use the existing computer system(s) to perform data acquisition, control, operation, display, and reporting of all the MK IV UUTs.  The MK IV testing shall be integrated with no loss of capability with the existing APUs allowed.  All of the existing reporting structure and data capture capability shall be maintained with the upgraded systems.

3.8.1 Software.  All of the current software capabilities shall be maintained with the upgraded system.  All software developed as part of the installation of the MK IV capability shall be licensed to FRC East Cherry Point. 

3.8.2 Calibration Software.  The contractor shall be responsible for integrating the channels provided as part of the installation into the existing calibration software.   No loss of current capability shall occur.  

3.8.3
Software Quality Assurance (SQA).  The contractor shall have a pro-active Software Quality Assurance program in conformance with IEEE/EIA 12207 or Software Engineering Institute (SEI) Capability Maturity Model Integration (CMMI) Level II, and the applicable Key Process Areas (KPAs) from Level III.  Selected areas (KPAs) in Level III, include Technical Solution, Verification, and Validation.  The contractor shall provide artifacts from the Specific Practices of the KPAs to the government each reporting period in order to ensure Software Quality Assurance IAW the SEI-CMMI Levels.  The SQA process shall extend to any system or device that integrates with system software or is a software configurable item.  The scope of the SQA process shall be throughout the life of the project until the end of the warranty period.
3.8.4
Labview Software Programmer.  The Labview programmer assigned to the effort shall have National Instruments Certification as a LabView developer at a minimum.  The programmer may be required to modify existing code or develop code to integrate the MKIV into the existing data acquisition system.  
3.9
Control Functions.  The existing control functions shall be maintained as part of the upgraded system.  No loss of current control capability shall occur.  

3.10
Data.  Any new data from the MK IV APU upgrade shall be handled in the same format as the existing data.  As an informational summary, the primary computer performs the data acquisition function by receiving analog signals, both DC signals and pulse trains, and performs signal conditioning and conversion to the necessary engineering units. The data acquisition function shall maintain the existing capacity requirements, accuracy, resolution, and sampling rate. Real-time data shall be displayed to the Operator during the performance of the UUT.  A hard copy report of the Test Results IAW the Technical Manual specifications shall be stored in the computer and available for printing with the following information: Date, Time, Operator, Work Order, UUT Model, and Serial Number. 

3.11
Parameter Display Functions.  The computer shall monitor and display test cell pressures, temperatures, control valves and all I/O signals.

3.11.1
Operating Instructions and Program Functions.  The computer shall present to the test cell operator comments of the test sequence.  Test cell startup and shutdown procedures shall be addressed.  Any special calibration or transducer nulling procedures shall be displayed.

3.11.2   Real Time Graphing Function.  The system shall be capable of graphing any selected I/O channels in SAE engineering units.

3.12
Electrical.  The upgraded system shall be furnished complete with all accessories such as, controls, relays, and switches pre-wired for operation upon connection to the main power source.  To facilitate tracing of circuits, all control circuit wiring shall be identified by sequential alphanumeric markings that correspond to the schematic diagram.  Graphic symbols for logic diagrams shall be in accordance with applicable requirements of NEMA ICS-l.  All electrical components shall conform to the requirements of NFPA No. 79.

3.12.1
  System voltage.  The system upgrades shall be designed to operate from the local power source provided to each system of 225 Amp, 208/120 volt 3 Phase 4-wire 60 hertz.  All other voltages shall be derived from the system voltage.

3.12.2
  Control voltage.  All system controls shall not exceed 120 volts.

3.12.3
  Variations in system voltage.  The system shall be designed to fully operate with a +10 percent variation in system voltage.  The computer and PLC shall be connected to an Un-interruptible Power Supply(s) (UPS), to allow for at least fifteen (15) minutes of safe operation and an orderly shutdown in case of primary power loss, with a minimum of 500 VA rating.

3.12.4
  Line conditioning/voltage transients.  The system control package including all electronic devices and computers shall be capable of maintaining normal operations during voltage drops to 40 percent of rated value lasting up to 0.25 seconds (15 cycles) in duration.

3.12.5
  Orderly shutdown.  An orderly shutdown of the system is required during periods where voltage conditions do not permit normal system operation.  System and personnel protection shall be provided when an orderly shutdown occurs.  After assuming a fail-safe mode, the system shall not re-start when conditions permit without operator action.

3.12.6
  Main electrical disconnects.  The contractor shall maintain the existing manually operated fusible disconnect switch or circuit breaker sized to carry the entire electrical load of the system.  The main disconnect device is located inside building 137 between the test cell doors and the control room doors and meets the Lockout/Tagout requirements of OSHA 29 CFR 1910.147, Control of Hazardous Energy

3.12.7
  Disconnect switches.  Automatically operated circuit-breaker-type disconnect switches shall be provided for any items upgraded by the contractor.  Existing circuit breakers may be reused if appropriate for the size of the service required.  All disconnect switches shall be lockable for Tag-out OFF condition. The switches shall be heavy duty quick-make, quick-break, as applicable and meet the applicable requirements of NEMA KS-1.  Switches serving, as motor-disconnect means shall be horsepower rated.

3.12.8
  Emergency stop control.  A mushroom type switch shall be maintained on the console, which will initiate an emergency cell shutdown when pressed by the operator.  All power sources shall be removed from the UUT and test stand upon initiation of an emergency stop command in a controlled and safe manner.  A second mushroom head emergency stop switch currently exists in series with the first switch and is located near the front of the test bed.  A third mushroom head emergency stop switch is wired in series with other two and located at rear exit door of each test cell.  All emergency stop switches shall perform the same functions and shall be maintained in their existing location.

3.12.9
  Test cell warning lights.  The primary test cell computer currently controls the operation of test cell warning lights located above the front and rear test cell doors.  This control shall be maintained in the upgrade of the MK IV test system.  The lights shall operate to warn if a APU has been selected for testing and shall be off if no UUT has been selected.

3.13
Maintainability.  System configuration and adjustment features shall be designed for easy access.  Instructions for disassembly, repairs, adjustment, and reassembly shall be concise and clearly defined.  All wiring, plumbing, and functional components installed as part of the upgrade shall be located for maximum accessibility.   Modifications as part of this upgrade shall comply with current ergonomic and OSHA standards.

3.14
Environmental conditions.

3.14.1
Noise levels.  Any new equipment shall not emit noise levels above 84 DBA as required by OPNAVINST 5100.23B.

3.14.2
  Operating environment.  New equipment shall be capable of continuous, convenient, efficient, and safe operation in a normal factory environment, defined as ambient conditions of 50 to 1400F and 10 to 95 percent relative humidity, non-condensing.

3.15
Design and construction.  The upgraded components shall be new parts, free from defects.  All upgraded components shall allow testing of the MKIV APU to its maximum operating conditions without permanent damage to the upgraded system.  Any components installed as part of the upgrade shall not result in any loss of capability of the existing system.

3.15.1
  Workmanship.  Workmanship shall be in accordance with standard commercial practices to ensure safety, proper and dependable operation, and service life.  New components shall be constructed to produce a system free from all defects, which would adversely affect functioning of the equipment.  Particular attention shall be given to thoroughness of assembly, alignment of parts, tightness of screws and bolts, marking of parts, protective finish and removal of burrs and sharp edges.

3.15.2
  Welding, brazing, or soldering.  Welding, brazing, and soldering shall be performed in accordance with standard commercial practice and employed where these operations are required in the design.  Permits are required for hot work.

3.15.3
  Fastening devices.  All screws, pins, bolts, and other fasteners shall be installed in a manner to prevent change of tightness.  Fastening devices subject to removal or adjustment shall not be swaged, peened, staked, or otherwise permanently installed.

3.15.4
  Threads.  All threaded parts used on the machine and its related attachments and accessories shall conform to FED-STD-H28.

3.15.5
  Painting.  The equipment shall be painted.  Painting shall be in accordance with the manufacturer's standard commercial practice.  Painting shall result in a highly wear-resistant finish designed to provide continued protection in the test cell and shop environment under all service conditions.  Color shall replicate existing equipment colors in the work area.  

3.16
Mercury restriction.  The use of mercury, mercury compound, or mercury bearing instruments on or in the system is prohibited.

3.17
Asbestos restriction.  Asbestos and materials containing asbestos shall not be used on or in the system.

3.18
PCB restriction.  Components or materials containing polychlorinated biphenyl (PCB) shall not be used in the construction of the system.

3.19
Electromagnetic radiation.  Controllers and other electronic control components, including wiring assemblies, shall comply with Federal Communications Commission (FCC) Regulations, Part 18, and Subparts A through C.  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.

3.20
Measurement systems.  The US Customary System of Units (US) shall be used in the design and construction of the system.  In this specification, all measurements, dimensions, sizes, and capacities are given in the US system.  All measuring and indicating devices on the system shall be graduated to display the units referenced in the technical documentation for the MKIV APU.
3.21
Safety.  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.  Safety devices shall be designed to protect personnel and equipment in accordance with OSHA standards 29 CFR 1910 and 29 CFR 1926, construction, and electrical standards specified herein.  The equipment shall comply with applicable OSHA standards 29 CFR 1910.212 and 29 CFR 1910 Subpart "S" Electrical.  Fire protection shall be provided in accordance with NFPA 70.  Other safety devices shall be provided as specified in other paragraphs of this specification.

3.22
Documentation and Deliverables.  If applicable, related documentation and deliverables shall be updated by the contractor as part of the installation.  Only those sections appropriate to the installation are required to be updated.  The documents listed below are meant as a guide for the contractor. 



3.22.1
  Site Preparation and Installation Plan



3.22.2
  Final Acceptance Test Plan



3.22.3
  Software Applications Program Documentation



3.22.4
  Calibration Procedures



3.22.5
  Engineering Documentation



3.22.6
  Maintenance Manual



3.22.7
  Provisioning Technical Documentation



3.22.8
  Milestone and Management Reports



3.22.9
  Energy Control/Lockout Tags



3.22.10
  Detail Design Description



3.22.11
  Operators Manual



3.22.12
  Version Description Document  

3.23
Installation.

3.23.1
  Installation and Final Acceptance Test (FAT) of the MK IV test cell shall be completed within 365 calendar days after contract award.  Installation can be conducted outside normal working hours of 7:00 am to 3:30 pm, but must be requested, then approved by the Government.  Downtime as a result of the work to be performed shall be approved by the government.  Downtime shall be kept to a minimum.

3.23.2
  The installation shall be accomplished using materials and wiring methods required by NFPA 70 (NEC).  All unloading, handling, and moving shall be performed to preclude damage to materials, equipment, and building facilities.

3.23.3
  Equipment shall not be dragged.  Metal skid plates or wooden skids are acceptable for unfinished floors; however in areas with finished floors, equipment shall be moved by means of load spreading rollers, dollies, or shall be trucked clear of the floor.

3.23.4
  The contractor shall be responsible for the installation of equipment covered by this specification and the connection of that equipment to government furnished utilities provided at or near the installation site.  The contractor shall locate the equipment within the boundary areas in a fashion that will provide a minimum working clearance of three feet around the equipment and the immediate work area.  Sufficient space between the equipment and the boundaries shall be provided as required for performance of normal maintenance functions.  All electrical control and power panels shall be located so as to provide a minimum safe working clearance immediately in front of the panel that is in compliance with paragraph 110-16 of the National Electrical Code.

3.24
Standard Commercial Warranty.
The contractor shall provide details of their standard commercial warranty as proposed.  The Government desires a minimum one year warranty against defects, starting after the government acceptance of the system upgrade to cover parts, labor, and travel.  
3.25
Personnel and Training
3.25.1
The contractor shall furnish the services of a competent instructor to provide full instruction to designated personnel in the adjustment, operation, maintenance, and pertinent safety requirements for components and systems installed as part of this upgrade.  Training shall include both a formal classroom setting followed by a “Hands-on” session of the covered material.  FRC will provide a room and any basic training aids required.  The instructor shall be knowledgeable with all parts of the system including the design, operation, software, mechanical, calibration, and maintenance.  Training shall also include Commercial Off-the-Shelf (COTS) equipment and use of the documentation.  Formal training shall be completed just after Acceptance Testing is complete.  Training shall be conducted at FRC EAST, MCAS Cherry Point, North Carolina.  Training shall thoroughly familiarize the personnel in their field of concern.  All materials, manuals, tapes, data, etc., shall be contractor furnished.  Training shall include any manuals updated as part of this upgrade. Any materials used for training shall become property of the government.  

3.25.2
Training shall be provided for all personnel as follows:

a. Four (4) equipment engineers/engineering technicians

b. Twelve (12) operators

c. Two (2) integrated electronic systems mechanics

d. Two (2) electrical technicians

e. Two (2) mechanical technicians

f. Two (2) calibration technicians

3.25.3
  Engineer/engineering technician training include system design, operation, software programming, troubleshooting, maintenance and all administrative tasks.  Engineering personnel will be present for all areas of training.

3.25.4
  Operator training shall thoroughly familiarize the operators with the basic operating procedures for all systems and phases of the control system to test Units in accordance with the documents listed in paragraph 2.4.  Training shall include emergency and abnormal operating procedures.

3.25.5
  Maintenance training shall include, where applicable, mechanical, hydraulic, pneumatic, electrical, and electronic instruction for the equipment, its components and controls.  Maximum use of audio visual equipment shall be made with a complete package provided by the contractor to the customer.  Audio visual aids provided for training shall place emphasis on the equipment and shall in no way take the place of complete maintenance manuals for both the equipment and the controls.

3.25.6
Mechanical, hydraulic, and pneumatic maintenance training shall include at least the following:

a. Review mechanical, hydraulic, and pneumatic schematics and drawings.

b. Component location and function.

c. Troubleshooting procedures and techniques.

d. Repair procedures including disassembly and assembly.

e. Systems maintenance and service.

f. Adjustments - how, when, and where.

g. Preventive maintenance procedures; including lubrication points, fluid type, recommended procedures and frequency.

3.25.7
Electrical and electronic maintenance training shall include, but not be limited to the following:

a. Review the electrical and electronic systems drawings and wiring schematics.

b. Troubleshooting procedures and techniques using diagnostics to locate the cause malfunction.

c. The use of all diagnostic disks.

d. Electrical and electronic equipment servicing and care.

e. Procedures for adjustments (locating components, adjustments to be made, values to be measured, and equipment required for making adjustment.

f. Maintenance and troubleshooting procedures for the controller.

g. Circuit board repairs procedures where applicable (with schematics provided).

3.25.8
Calibration training shall include, but not be limited to, instruction on the calibration of any instrumentation, transducers, and I/O channels that has a quantitative output or is a safety issue for the GTE/APU test systems.

3.25.9
  The contractor shall contact the government at least thirty (30) days prior to delivery of the equipment to arrange the training schedule.

4.0 INSPECTION, VERIFICATION, AND SYSTEM ACCEPTANCE
4.1
Post Award Conference.  The successful contractor shall be required to attend a post award conference at FRC EAST, Cherry Point, NC within thirty (30) days after contract award.  The purpose of the conference is to ensure that the contractor fully understands the Government’s requirements.  The successful contractor will be asked to lead discussion including, but not limited to schedules, administrative procedures, space needs for equipment storage, access to facility, points of contact, training, schedule, and other items necessary for planning purposes.

4.2
Site Review.  The successful contractor shall be required to attend a Site Review at FRC EAST, MCAS, Cherry Point, NC during the Post Award Conference (PAC).  The review is intended to allow the contractor to gather technical data related to successful completion of the contract.  Technical information may include questions regarding site preparations, i.e. floor plan layouts, utilities, etc.  The visit date shall be mutually agreed upon by the government and contractor.  

4.3
Preliminary Design Review.

A Preliminary Design Review (PDR) shall be conducted at the government facility at the time specified in the Government approved Plan of Action and Milestones. This review shall allow the contractor to propose their design and should be considered a 25% completion design review.  Long lead time items shall be identified for procurement at this time.  At a minimum, the contractor shall include Engineering Management Reports with Program Milestones.  Milestone plans shall be submitted in Microsoft Project.

4.4
Joint Design Review.

A Joint Design Review (JDR) shall be conducted at the government facility at the time specified in the Government approved Plan of Action and Milestones.  At the JDR the Contractor shall present their design at an 80% completion level.  This design review shall occur prior to system procurement, and include development plans, software coding, and equipment assembly IAW IEEE 12207.    The contractor shall have, at this review, a final version of the Site Preparation and Equipment Installation Plan, Engineering Documentation, and all Engineering Management Reports with Program Milestones.

4.5        Pre Shipment Review
A pre shipment review shall be conducted at the contractor’s facility prior to shipment of the upgraded system to the government.  The contractor shall provide a pre-shipment plan to the government two weeks prior to travel to the contractor’s facility.  At this review, the contractor shall be required to demonstrate mechanical assembly of major components, mating of the test cart/cradle assemblies to the extent possible, installation of an APU, and demonstrate TPS completion and software functionality.  Draft copies of maintenance manuals, installation manuals, and the engineering drawing package shall also be provided for review two weeks prior to travel.

4.6  Pre-Shipment Test.  The system shall be examined for design, construction, material, components, and workmanship to determine compliance with the requirements of the specifications.  Limited testing and operation of the assemblies and components of the system shall be demonstrated by the contractor IAW a Pre-Shipment Test Plan.
4.7 Responsibility for inspection.  The contractor shall furnish all material and equipment required for inspections and is responsible for requirements specified herein.  Except as otherwise specified in the contract, the contractor may use their own or any other facilities suitable for the performance of the inspection requirements, unless disapproved by the cognizant Government representative.  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.

4.8   Responsibility for compliance.  All items shall meet or exceed all physical and performance requirements of this specification.  The absence of any inspection requirements in this specification shall not relieve the contractor of the responsibility of ensuring that all products or supplies submitted to the government for acceptance comply with all requirements of the contract.

4.9   Quality conformance inspection.  The contractor may give written notice to the government approximately three (3) weeks prior to when system will be ready for acceptance testing.  Government representatives, prior to acceptance, shall perform a quality conformance inspection on the system.  Quality conformance inspection shall consist of the examination in paragraph 4.6.  Failure of an item to pass any examination or test shall be cause for rejection until compliance.  A preliminary visual acceptance test shall be made by Government engineering personnel prior to commencing Final Acceptance Testing IAW these specifications.

4.10 Final Acceptance Test.  A Final Acceptance Test shall be performed in accordance with the contractor’s Government approved Final Acceptance Test Plan and the repair and overhaul manuals listed in section 2.4.  The final acceptance test shall be performed continuously during consecutive working days.  The MK IV APU shall be tested a minimum of three (3) times.  The results shall be compared against expected results and all discrepancies shall be resolved.  All MK IV tests shall be witnessed by Government personnel.  The contractor shall re-test any APU at the request of Government personnel during the scheduled testing period.  There shall be no breakdown of the test cell which interrupts APU testing that requires a configuration or software change, as determined by Government officials, without re-testing of any previous models.  The FAT shall include successful testing of all the MK IV APUs IAW the documents listed in paragraph 2.4 and all performance and characteristics in this specification.  If the final acceptance test effort is delayed for five consecutive calendar days or if the cumulative down time exceeds the stated amount, due to system casualty, then all testing will be terminated until a written request for additional testing is submitted by the contractor and is acknowledged by the contracting officer.    Acceptance testing shall be conducted during normal working hours (7:00 am to 3:30 pm).

5.0  NOTES
5.1
The Government will provide the necessary floor storage space near the installation site for the contractor's tools and equipment.  The Government will not be responsible for loss, theft, or damage of equipment.  The Government will provide necessary facilities within 50ft of the test cell.

5.2
Installation may be conducted outside normal working hours of 7:00 am to 3:30 pm, but must be requested and approved in advance by the Government.
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