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1.0 Background:
The National Aeronautics and Space Administration (NASA) in conjunction with its international partner DLR (the National Aeronautics and Space Research Centre of the Federal Republic of Germany) perform astronomical science utilizing a unique Boeing 747SP aircraft specially modified as an airborne astronomical observatory under the Stratospheric Observatory for Infrared Astronomy (SOFIA) program.  Carrying a 2.5-metre telescope inside the modified Boeing 747SP, the airborne observatory performs astronomical observations in the infrared and submillimetre wavelengths. The scientific objective is to understand the development of galaxies and the formation and evolution of stars and planetary systems from interstellar clouds of gas and dust.  The SOFIA platform is operated by the Dryden Flight Research Center (DFRC) and is based at Dryden Aircraft Operations Facility (DAOF) located in Palmdale, CA.  DFRC as the operator of this unique B747SP aircraft has a critical requirement to procure spare Pratt and Whitney (P&W) JT9D-7J aircraft engines in-order to sustain the projected 20 year flight envelope of the SOFIA science mission platform. The engines currently installed on the SOFIA aircraft have an estimated 10 year on wing life remaining for cycles and hours. 
Aircraft Information:

Type Aircraft

Boeing 747SP
Engine Type




PW JT9D-7J
Location NASA DAOF

Palmdale, CA
2.0 Government Objective:
Acquisition of two (2) each to four (4) each rebuilt or overhauled Pratt and Whitney (P&W) JT9D-7J engines specifically configured for a Boeing 747SP legacy aircraft. The requirement is in support the NASA SOFIA Science program in-order to sustain the projected 20 year flight envelope of the SOFIA science mission platform.
3.0 Seller Responsibilities/Requirement Scope:
The contractor shall provide two (2) each to four (4) each (2 each base requirement and 2 each option quantity) specifically configured JT9D-7J legacy aircraft engines for the B747SP aircraft with a minimum 10 year life expectancy, approximately 1,250 flight cycles, and 9,000 to 12,500 flight hours remaining with an expectation of 125 to 140 flights annually. At contract award, NASA will select the number of engines 2 minimum, 4 maximum, covered by this procurement depending on available funding.  
4.0 Seller Tasks: 
· Provide fully assembled, preserved, engines rebuilt or overhauled to the following criteria:
· At a minimum of 1,250 cycles remaining

· At a minimum of 9,000 hrs. remaining 
· A minimum Exhaust Gas Temperature (EGT) Margin of 25°C at Take Off (T.O.) or Max Continuous (MAX CONT)
· A minimum of 20°C #3 bearing temperature Margin at T.O.
Note: Each Engine minimum requirement will be assessed for contributing factors for less than minimum performance i.e. excess humidity at test site, EGT margin at Maximum continuous and other NASA considerations. 

· Fan Module
· Fan case rub strips overhauled or within Engine Manual (EM) clearance to blade limits 

· LPC module  
· Zero time since new, rubber ducting at stages 2-4,  replaced and with all stators C-4 cleaned, repaired or overhauled with new RTV seals on stators 

· HPC module

·  Overhauled or not to exceed 12,000 hrs. since Detailed Inspection or Refurbishment  

· Diffuser 
· Overhauled, repaired and or inspected

· Repair, Overhaul and Reassembly of the # 3 bearing compartment (e.g. perform Engine Manual Procedure EM 72-00-00 Engine General Testing, Test 16, and determine # 3 bearing compartment temperature margin is within acceptable limits)
· Combustion section must be  P & W Mod 6 liners

· Outer liner: P/N 5000054-01 New, overhauled or repaired 

· Inner liner:  P/N 5000053-01 New, overhauled  or repaired
· Fuel nozzles 

· Overhauled or OEM Woodward – cleaned , tested and flow checked

· Service Bulletin (SB) 5798 must be incorporated
· Provide Fuel Control, Fuel Pump, EVC & Hydraulic Pump with TSO=0.

· T-1 NGV,s  Quantity 66
· Must be New or Overhauled, ... Must be  P/N 810571 and/or interchangeable with P/N 782871,  nominal Class 29

· HPT module : 
· Overhauled or refurbished 

· T-1 blades – Quantity 116 must be new or overhauled and must be P/N 807621 or interchangeable with P/N 803221
·    T-2 blades = Quantity 138 must be new or overhauled and must be P/N 808602 or equal 

· T-1 & T-2 blade operating clearances must be zero time since overhauled duct segments installed and in-situ grind to new part limits

· T-2 Vanes Quantity 90 …must be new or overhauled 

· T-2 shroud assembly must be overhauled or repaired 

· T-1 Disc must be overhauled, repaired or inspected with all current Airworthiness Directive’s (AD’s) accomplished 

· T-2 Hub must be overhauled with all current Airworthiness Directive’s (AD’s) accomplished and with overhauled # 3 bearing rear labyrinth  seal installed  

· LPT Module 
· Overhauled or not to exceed 8,000 hours since Detailed Inspection or Repair 

· TEC Module


· Overhauled or zero time since Repair 

· QEC and accessories must be complete, with  the following accessories 

· Fuel pump P/N 705501
· must be overhauled

· Fuel control P/N 75900-2  
· must be overhauled

· EVC, Engine HPC variable vane controller P/N 747955-5 or 8 

· must be overhauled

· Hydraulic pump  P/N 350880-7 
· must be overhauled 

· Remainder of accessories must be, overhauled, repaired, tested or functionally tested in test cell,  bidder to provide details 

· Fire Loops must be by manufacturer Kidde 

· Zero time since engine test cell check per Pratt and Whitney (P&W Type 20) performance testing.  Document and track all performance criteria to ensure engine performance is within the manufacturer’s engine performance thresholds
· Review and provide copies of all associated documents for each engine, including previous overhauls and repairs from original manufactured date
· Review and provide copies of all previous documented repairs and incorporated engineering directives
· Review and provide copies of all SB’s and AD’s applicable to each engine
· Provide a fixed-price quotation to include all labor and material for each engine to be supplied under the contract
· Perform all required repairs and testing in accordance with (IAW) the P&W Engine Manual P/N 770408
· Preserve each engine for long-term storage prior to delivery IAW JT9D-7 Engine Manual P/N 770408 Section 72-00-00 Storage.

· Support NASA technical and quality assurance personnel to perform acceptance inspections of the hardware and documentation prior to the engine preservation.
5.0 Deliverables

· Provide NASA with 2 to 4 JT9D-7J engines with Zero time since Repair/Overhaul/Extensive Inspection.
· All engines shall have a full Quick Engine Change (QEC) for a B747-SP
· Provide NASA a detailed Life Limited Parts (LLP) list for each JT9D-7J engine
· Provide back to birth records of individual Life Limited Parts of each engine from OEM build date
· Provide a detailed summary of all incorporated AD’s / SB’s 

· Provide all Federal Aviation Administration (FAA) required documentation for aircraft engine airworthiness.  Provide the FAA Form 8130-3 airworthiness certificate or equivalent for each major assembly
· Provide durable combustion sections, with HPT modules with overhauled or new blades and LPC modules with overhauled, new or serviceable blades

· The contractor shall provide a maintenance strategy/plan for the preservation of the JT9D-7J engines for an estimated ten (10) year storage period (e.g. the time period prior to anticipate use on the B747SP airframe)  
· Deliver engines (FOB Destination) to Dryden Flight Research Center (DFRC), Edwards CA. 

· Provide all required engineering and engine performance data 
· Data Package

· Life Limited Parts (LLP) List 

· FAA 8130-3 for each major assembly

· List of all Airworthiness Directives Embodied

· List of all Service Bulletins Embodied

· List of all Service Letters Embodied

· Submittals to P&W and Response from P&W (if applicable)

· 24 month (e.g. 2-Year) Warranty from Delivery

· LLP Report Signed by Last Operator

· Historical Repair Records
· Performance Data from Test Cell Performance Test 
· Non-Incident Statement Signed by Last Operator

6.0 Government-Furnished Property (GFP).  
· None

7.0 Minimum Technical Performance / Qualifications 

· The work on the rebuild/overhauled JT9D-7J engines must have been or shall be performed by a Pratt & Whitney Factory-Authorized Service Center utilizing Factory-Trained Technicians

· The work on the rebuild/overhauled JT9D-7J engines must have been or shall be performed by an FAA Part 145 Certified Repair Station

· The engine overhaul facility completing the work on the rebuild/overhauled JT9D-7J engines shall have a Third Party Certified Higher Level Quality Assurance System (e.g. AS9100) OR as a minimum demonstrate full AS9100 compliance
8.0 Delivery Schedule:
· The contractor shall submit a delivery schedule in their proposal to indicate the proposed/contractual delivery date for each of the engines and the mandatory engine documentation.  Split delivery of the baseline requirement (e.g. the 2 each baseline engines) is acceptable; however, all required documentation shall be delivered with each engine; and both baseline engines shall be delivered in accordance with the “contractual” delivery date.  The option quantity engine(s) shall also be delivered in accordance with the “contractual” delivery date and shall include all mandatory engine documentation.  Please note the Pre-Ship Review (PSR) requirement in Section 10 of the SOW.
· At a minimum, the contractor shall provide all required preliminary documentation and identification of all presented/proposed engines by: 15 days prior to shipment.
     9.0 Pricing & Payment
· The contractor shall provide 3 cost quotes:

· Baseline: Cost for 2 engines meeting the above requirements

· Option 1: Incremental cost for 1 additional engine (total of 3 engines)

· Option 2: Incremental cost for 2 additional engines (total of 4 engines)

· Incremental payment is acceptable for each engine/documentation package delivered  
10.0 Quality Assurance 

· Data Delivery Package

· Items identified in Sections 3.0, 4.0, and 5.0 (as applicable)
· A Data Delivery Package shall be presented for review at each PSR. The Contractor shall deliver objective evidence ((e.g. a shop traveller(s)) with the engine hardware, showing product assurance acceptance and sign-off of in-process maintenance/overhaul processes, and final inspection. The Contractor shall implement all corrective actions necessary to remedy, before final acceptance, any nonconformance with respect to this SOW or the specifications.  

· Government Mandatory Inspections

A seven work day notification is required prior to the completion on the work requiring NASA QA inspection. The advance notice is to permit the NASA Quality Assurance Representative (QAR) adequate scheduling of required contractual inspection and/or testing at the Contractor facility or other site as applicable.
· A Government Source Inspection shall be required for to the following:

· Pre-ship data review. NASA shall have final approval/acceptance authority over all tests, verification, and documentation.
· Engine final assembly prior to preservation

· Preservation of each engine. 
· Shipping container
QAR Contact Information: 

Michael Collie


Email: michael.a.collie@nasa.gov
Cell Phone: 661 524-1190

· Pre-Ship Review (PSR)

The Contractor shall hold a Pre-Ship Review (PSR) at the Contractor's facility at the completion of verification and validation tests and prior to shipment of the hardware to NASA. A PSR shall be held prior to the delivery of each hardware item. Any discrepancies between the hardware to be delivered and the drawings or specifications shall be listed and acceptance/waiver justifications presented. All discrepancy report documentation is to be discussed and included as part of the Data Delivery Package.

At the time of the PSR, documents and analysis to support compliance with the requirements of this SOW for the hardware being delivered shall be complete and all actions from previous reviews for the hardware being delivered shall be closed.

· General Requirements

Engines provided under this contract shall be zero time since Repair and test by an FAA Part 145 approved repair station (and/or by an appropriately certified and approved European/Canadian/Asian or equal repair station) with appropriate rating to perform overhaul of JT9D-7J aircraft engines and have implemented a Quality Management System that meets the intent of the requirements of International Aerospace Quality Standard AS 9100. 

· Shipping

Contractor is responsible for providing an acceptable shipping container (address the crating and preservation requirements) that will adequately protect the aircraft engines during shipping/transportation; along with all special environmental/preservation requirements for long-term storage.
The engines shall be mounted on a shock-mounted Quick Engine Change (QEC) stand.
The engine shall be transported on an Air-ride truck if transported over interstate highways or roads. 
By executing the act of product shipment, the Contractor certifies that the product complies with all contract requirements. Prior to shipping, contractor Quality Assurance personnel shall ensure that:

· The accompanying documentation (Contractor's shipping and property accountability form) has been reviewed for completeness, identification, and quality approvals

· Evidence exists that preservation and packaging are in compliance with requirements

· Packaging and marking of products, as a minimum comply with Interstate Commerce Commission rules and regulations and are adequate to ensure safe arrival and ready identification at their destinations

· The loading and transporting methods are in compliance with those designated in the shipping documents

· Integrity seals are on shipping containers and externally observable shock or humidity monitors are applied.  Special handling instructions for receiving activities, including observation and recording requirements for shipping-environment monitors are provided where appropriate

The Contractor’s quality assurance organization shall verify prior to shipment that the above requirements have been met and shall sign off appropriate shipping documents to provide evidence of this verification. The Contractor shall ship Freight-On-Board (F.O.B.) Destination. 

11.0 ACRONYM List:
AD
Airworthiness Directive

COTR
Contracting Officer Technical Representative

EM
Engine Manual

EVC
Engine Vane Control

EGT 
Exhaust Gas Temperature 

FAA 
Federal Aviation Administration

GFP
Government Furnished Property

GIDEP
Government Industry Data Exchange Program
HPT
High Pressure Turbine

HPC
High Pressure Compressor

LLP
Life Limited Parts

LPT
Lower Pressure Turbine

LPC
Low Pressure Compressor

NASA
National Aeronautics and Space Administration
P&W 
Pratt and Whitney 

PSR
Pre-Ship Review

QA
Quality Assurance

QEC
Quick Engine Change

SB
Service Bulletin 
SOFIA
Stratospheric Observatory for Infrared Astronomy  

TEC 
Turbine Exhaust Case



TSO
Time Since Overhaul
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