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SECTION  1


BACKGROUND

1.1
Introduction

1.1.1   Purpose:  The purpose of the F404 Post Production Support Plan (PPSP) is to identify the engineering, logistics, and financial resources necessary to sustain fleet/combat readiness and supportability in the post production environment.  This plan identifies the support required from Government and contractor organizations to maintain F404 fleet readiness throughout the service life of the F/A-18 aircraft.  The PPSP will serve as a resource document for full post production support and planning.

1.1.2   Scope:  This plan encompasses the post production support requirements for the 

F404-GE-400/-402 engines and secondary power, which power the F/A-18A/B/C/D Type/Model/Series (TMS) aircraft configurations.  The F404 turbofan engine is manufactured by General Electric Aircraft Engines at its Lynn, Massachusetts facility.  It is a dual rotor, low-bypass augmented turbofan engine.  The engine is of modular construction with six engine modules, and an accessories gearbox.  The modules consist of the Fan, High Pressure Compressor (HPC), Combustor, High Pressure Turbine (HPT), Low Pressure Turbine (LPT), and the Afterburner (AB). 

1.1.3   Responsibilities: The F404 PPSP is meant to be a “living  document”, containing management strategy, support elements, and coordination with the F/A-18 PPSP.  This plan will compliment the F404 Integrated Logistics Support Plan (ILSP) and the F404 Maintenance Plan, ensuring uninterrupted domestic and FMS support of the F404 engine program.  Changes to this plan are solicited and will be managed by the F404 Integrated Program Team (IPT).  A review of this plan will be addressed during the yearly F404 Maintenance Plan Review meeting.

1.2
References 

The guidance documents used in preparation of the F404 PPSP are listed below:

a.  MIL-STD-1388-1A, Task 404: Post Production Support Planning

b.  Data Item Description (DID) DI-P-7119: Post Production Support Plan

c.  Congressional Record - Senate 06 Nov 1989, Pt D, Sec. 131: Close Line

d.  NAVAIR Inst 5400.120A, Management/ Funding of Transitioned Post  Production Systems

e.  NAVAIR Inst 4330.8B, Special Tool/Test Equipment Acquisition and Management 

f.  NAVAIR Inst 4600.5B, Utilization/Disposal of Contractor Inventory

g.  FAR, Part 45 - Acquisition of U.S. Government Property

h.  F404 Engine Specifications (-400 and –402)

i.  F/A-18 (PMA-265) Acquisition Plan, and Strategy

j.  F404 Production, CIP, and ILS Contracts

k.  Program Operating Guide PMA-265

l.  NAVAIR 00-25-403, Reliability Centered Maintenance Requirements

m.  OPNAVINST 4790, Naval Aviation Maintenance Program

n. F404 Maintenance Plan 

o. F404 Integrated Logistics Support Plan

SECTION  2

IPT ORGANIZATION

2.1
Integrated Product Team  (IPT)

2.1.1   IPT Definition:  Encompasses all competency and agency support functions for coordinated decision making, see reference (k).  To provide safe, reliable, affordable propulsion and power systems for the F/A-18 to meet established readiness and training requirements; assess and improve safety, cost, performance, reliability and maintainability, and provide guidance that considers all of these factors to meet the operational and life cycle requirements of each customer.

2.2
IPT Organizational Chart
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Note:  A F404 personnel directory can be found on https://strikefighter.ncts.navy.mil.  Information on gaining access can be found in paragraph 4.7.1.

2.3
Position/Function Description
2.3.1   NAVAIR:

Level II Lead:  Sole focal point and link between all echelons of Naval Command and Original Engine Manufacture (OEM) in matters concerning F/A-18A/B/C/D Aircraft, Primary and Secondary Propulsion and Power, Integrated Program Team (IPT).  Provides overall leadership, guidance and direction to IPT members.

Systems Engineer:  Responsible for all areas of Engine/Module design and engineering, life management, engine test and evaluation, and system safety.

CIP Manager:  Coordinates engineering efforts in design/redesign in all area concerning component improvement program including involvement with FMS customers.

APML:  Responsible for overall F404 Engine, GTCP-36 200 Auxiliary Power Plant and Airframe Mounted Accessory Drive (AMAD) logistics management/support and readiness posture for the fleet.  Directly interfaces with all echelons of Naval Command in that effort.

FMS APML:  Responsible for FMS engine logistics management/ supply support and readiness for all FMS customers included in the ILS contract.  Keeps abreast of all IPT issues that have potential FMS impact.

FMS Engineer:  Responsible for FMS CIP, engine design and engineering issues for all FMS customers.  Keeps abreast of all IPT issues that have potential FMS impact.

Contracts:  Initiates, enforces and coordinates contracts to OEM and other supply/ support organizations in support of the IPT.

Depot Corp Rep:  Coordinates efforts to support IPT in matters concerning Depot engine, module and component repair.  Address IPT needs with Depot structure and capability.

Financial BFM:  Maintains accounting data and documentation, provides cost accounting and budget data as required by the IPT. 

Configuration Manager:  Maintains overall control of engine, module and component configuration via Engineering Change Proposals (ECP), Waivers, Deviations, Rapid Action Maintenance Engineering Changes (RAMEC) and the latest OEM drawing.
Counsel:  Provides legal counsel to IPT as required.

Safety:  Addresses all existing and potential safety issues affecting IPT supported systems.  Coordinates all efforts to correct the same.

2.3.2   Naval Inventory Control Point  (NAVICP):   
GE Engines Section Head:  Provides overall management, guidance, and leadership to IPT members and NAVICP staff in matters pertaining to procurement of repairable, and scheduling Depot inductions/ repair of repairables.

Item Managers:  Determine requirements for the items managed and initiate procurement packages.  Also, distribute assets to wholesale and retail activities and provide PSICP support for the F404 engine program.

Source Approval:  Evaluate source approval packages submitted by contractors that want to become approved for F404 items.  Also, determine the approved sources for an item when a purchase package is initiated.

Equipment Specialist:  Work with Source Approval in determining approved sources for an item.  Perform SM&R code change requests and other file maintenance actions.  Also, process ECP packages before sending to NAVAIR for approval.

NAVICP Source Development & the BOSS Program:  NAVICP source development engineering is responsible for ensuring that viable manufacturing sources are available for all current propulsion & power system parts.  This includes making sure that suppliers maintain quality manufacturing processes.  It also includes developing new sources through the BOSS program to ensure competition among suppliers and reduce hardware costs.

2.3.3   Defense Logistics Agency  (DLA):  
Product Center Leader (Engines):  Provides overall management, guidance, and leadership to IPT members and DLA staff in matters pertaining to procurement and sustainment of engine systems with delivery of  required consumables.

Supply (Item Managers):  Supply Management of Federal Supply Group (FSG) 2800 & 2900 Aviation Engine Items.

Procurement (Buyers and Contracting Officers):  Contract Management of Federal Supply Group (FSG) 2800 & 2900 Aviation Engine Items.

Technical (Equipment Specialists and Quality Assurance Personnel):  Technical/Engineering Support of Federal Supply Group (FSG) 2800 & 2900 Aviation Engine Items.
2.3.4   Defense Contract Management Command  (DCMC):
System Integration Team:  Responsible for program integration and overall coordination and representation between USN, FMS countries and OEM.

Engineer:  Performs engineering support and direct interface on all engineering/design issues between USN and OEM.
Contract Specialist:  Performs contract management support on USN and FMS contracts.

Quality Control:  Performs Quality Assurance inspections and audits.  Represents USN in OEM and sub-vendor production and processes quality control issues.  Ensures that contract specifications are met. 

Logistics Specialist:  Monitors OEM and vendor spare buys.

Administrative Contracting Officer:  Assists in contracting functions and procedures for the Contracting Officer; Contracting Officer’s representative at OEM’s plant.

2.3.5   Fleet Support Team  (FST):
FST Leader:  Single POC for FST and fleet issues. Dual hatted as logistics and engineering lead.

Fleet Support Engineering and Logistics is provided by the F404 Fleet Support Team (FST) and supported by the Engine Contractor.  Several USN systems which have been in place during the Production Phase of the F404 program will continue during the Post Production Support Period until aircraft program is ended.  These systems provide the input into the engineering and logistics knowledge base needed to maintain the engines until retirement.  These are described here for documentation purposes.  No change from production period content or responsibilities is planned.  These tasks are to be funded using Program Related Logistics (PRL) support dollars.
Module Teams:  Provides expertise in engineering, logistics and USN management in six F404 teams.  Teams consist of Fan, HPC, Turbine and Combustor, A/B, Controls and Accessories, and Life Management.  Teams include representatives from FST, OEM, NAVICP, NAVAIR, Fleet and the depot.

Develops, manages, and controls design modifications as defined in the Operational Requirement and Specifications, to gain advantages in maintenance, readiness or cost.  This is accomplished by performing the following: identify need for change, establish cost effectiveness, establish design effectiveness, establish configuration control requirements, establish data base for configuration control, and establish feedback/tracking procedure.

Develop a systematic plan for accomplishing modifications of assigned systems, equipment, and aircraft.  This includes software configuration tracking and hardware configuration tracking, TD implementation and depot production change management, Repair (Repair Engineering Instructions) evaluation, MRB Technical Support, Tech Directive Change Impact analysis and evaluation of Engineering Change Proposals (ECP) development including both the proposed engineering change and the documentation by which the change is described and suggested.

CIP/OEM involvement and/or interface to provide engineering and logistics support to the F404 IPT for continued accomplishment of CIP program at OEM.  This support includes, but is not limited to pre-CIP workbook review, identification of new CIP issues and participation at bi-annual CIP meetings. 

Program Reviews provide engineering/logistics support for MELR’s.  This includes, but is not limited to preparation of support data and detailed presentations.  Coordinate all MELR action items, prepare/issue meeting minutes and coordinate timely responses to all action items.  Provide team support to LMT’s including weekly participation in F404 conference calls and scheduled LMT meetings.  Provide necessary information for AIR 3.1.5R input to the F404 LMR.  Participate at LMR as necessary.  This also includes active participation in designated symposiums i.e., F404 KEY Supplier Support Symposium.

DEPOT Support:  The F404 Fleet Support Team (FST) is provided indirect funds to support the Depot at JAX for production support, for technical support for material review board, processing improvements, repairs, troubleshooting and beneficial VISION suggestions. 

2.3.5.1   Fleet Support Team Engineering:  Provides direct technical support to all Fleet elements including depot.  These tasks include NAMDRP (EI, HMR, IRAC...) response coordination, RCM, ACI, FLM repair review/development, and TD (PPB/PPC/ECP) creation, review and release, inspection limit adjustment.  Assists CIP engineering and NAVAIR with technical support for in service and production problems. QDR coordination with NADEP POC.  Participates in IPT Level II meetings and initiatives (Affordable Readiness, KSS, Acquisition reform...).  Also controls the CIP REI program and SRD program.  The basic functions of in-service engineering (ISE) are:

Fleet Leader/RCM:  Provides appropriate scheduled maintenance tasks to technical documents IAW RCM Decision Handbook and RCM program plans, reference (l).  This includes managing the Fleet Leader and Analytical Condition Inspection (ACI), AGE exploration data collection programs.  Controls and directs the CIP V10 Inspection Kit program.


Preventive maintenance programs/plans remain in a dynamic state throughout the engines life cycle.  As data is obtained from service usage via age exploration, SDLM, etc., the requirements/tasks are either verified as valid or eliminated, modified, or adjusted to longer or shorter intervals based on their service performance.

Provides technical support, feedback and supportability analysis for application to the F404 engine by using lessons learned data base, technical consultation for logistics support analysis (LSA) process and design reviews/contract data requirements reports.

 Responds to technical questions from operating and maintenance personnel and develops technical solutions to operating and maintenance problems for the engine.  The F404 IPT shall define the ISE scope of responsibility and authority per NAVAIRINST 5400.14 CFA Program, circulate and periodically revise list of contacts to answer questions within that scope, maintain a log/record of questions and solutions, resolve questions and provide answers, and periodically publish lessons learned.

Serves as the liaison with other aviation technical communities for in-service technical problems by establishing and maintaining points of contact in other aviation technical communities, sharing lessons learned and performing inter-service functions.

Ensures safety and prudent operation through technical assessment of problems requiring aircraft grounding and/or restricted operations, and development of solutions to those problems.  The FST shall define acceptable safety threshold, identify and assess unsafe/restricted situations, formulate solutions, recommend optimum solutions and alternatives and promulgate approved solutions to COMNAVAIRSYSCOM for release.

Analyze/recommend adjustments to the specified service for the engine, systems, and equipment.  This is accomplished by performing RCM analysis per MIL-STD-2173(AS), engineering analysis, cost/benefit analysis and state-of-the-art maintenance analysis and testing.

Manage the In-Service Warranty Program by identifying items in warranty, monitoring  A799 (no defect) rates, fault isolation, technical data, Integrated Logistic Support (ILS) evaluations, serial number tracking, history records/scheduled removal components, coordinate with NAVICP on management of the program and specification review.

Recommend changes to the NATOPS Flight Manual per OPNAVINST 3710.7 and NAVAIRINST 3710.10, using OPNAV 3500/22.  The changes use data monitored from fleet failure reports, EIs, QDRs, depot, actions, etc.  The changes are coordinated with fleet and are evaluated from safety center data.

Repair Development/ Inspection Limit Adjustment to provide O/I/D level technical support for development of depot level repairs to selected F404 components/accessories.  This also includes coordination with the OEM on repairs developed through the Repair Engineering Instruction (REI) Program.  Improve operational capabilities by providing unique, reliable and cost effective repair procedures, including production of prototypes and complete evaluations of repair methods.  Provide design, selection and testing of special and advanced materials and processing technologies for the repair and improvement of components and parts specific to the F404 engine.  Serve as REI program manager to prioritize, consolidate and integrate technologies from outside sources.



BOSS/SAR:  The F404 Fleet Support Team (FST) is also responsible to provide NAVICP approval for technical support on BOSS, breakout vendor source approval requests, first article and production lot sampling inspections, fatigue sensitive and flight critical (critical rotating part) designation, and waiver/deviation review.  This responsibility and authority was assigned to the F404 FST at JAX by NAVAIR code 4.4.  Funding is received directly from NAVICP code 033. 

Technical Publications Deficiency Report (TDPR’s):  The TPDR provides a simplified procedure for reporting technical publication safety hazards and routine deficiencies found in COMNAVAIRSYSCOM manuals.

Tech Pubs Engineering Oversight NAVAIRTECHSERVFAC serves as the central manager for all COMNAVAIRSYSCOM technical publications and shall maintain a record of all technical manual deficiencies, IRACS and MCRs.  FST will coordinate with NAVAIRTECHSERVFAC and take the appropriate action necessary to ensure the deficiency is resolved, for example, correctness of technical publication, appropriate printing assignment, or preparation and initiation of change for corrective action, and will notify NAVAIRTECHSERVFAC and the originator of final disposition of each change.
2.3.5.2  Fleet Support Team Logistics:  Provides direct logistic support/liaison to all Fleet elements including Depot.  Assist the APML in coordinating LEM support.  Initiate and assist in the management of Affordable Readiness issues.  Participate in IPT Level II meetings, all management meetings and initiatives.  Organize and chair MP review and MELR.  The basic functions of FST logistics are:

Configuration Mgmt/Data Analysis:  Coordinates drafts, reviews, releases, and tracking of all Formal Tech Directives.  Maintains TD archives and provides final disposition.  Provides maintenance data and reports to appropriate distribution.  Tracks inventories and status of Navy F404 assets.

PLTS Manager:  Acts as the prime focal point for Fleet input/feedback to and from software development and management centers.  Performs daily analysis of Fleet asset data to assure accuracy and reliability and prevent premature asset removals and unsafe over-fly conditions.

Forecasting:  Validates SIMULA forecasting data and represents the APML in making official distribution of formal forecasts.  Performs follow up to assure accuracy and adherence to requirements.

Establishes, monitors and adjusts the logistics requirements including configuration management, technical information, training, parts and support equipment.  

Maintain operating cost data on assigned systems/equipment/aircraft by establishing consistency of the cost computations costs reports, establishing cost elements structure, forecasting short-term operational cost, projecting long-term operational cost and analysis of cost elements to project and achieve lowest total life cycle operational cost.

2.3.6   Naval Air Warfare Center Aircraft Division  (NAWCAD):
Design Development Engineering:  The basic function of design and develop engineering is to provide technical expertise in the areas of engine performance, hardware design, configuration management, and life management.  These functions are typically provided by NAVAIR engineers, but input is also provided by FST engineers.  Design and development engineering is responsible for working with the FST to identify service revealed problems and developing hardware redesigns to address those problems.    
Management:  The NAVAIR lead engineer is responsible for the technical and financial management of the CIP.  He/she is responsible for identifying safety, reliability, or affordability problems and developing a comprehensive engineering program to address those problems.  He/she identifies the resources required to support the CIP, prepares a proposal for funding requirements, and defends it before the CIP Allocation Board, which allocates the money.  He/she acts as the Contracting Officers Representative for the CIP contract with GE and also coordinates the technical efforts of all Navy personnel participating in the CIP.

Component Improvement Program:  The CIP is a program that provides Navy and contractor engineering support to help resolve the service revealed problems of operational propulsion and power systems.  The three main objectives of the CIP are to quickly correct any design deficiency which adversely affects safety-of-flight, quickly correct any design inadequacy that causes unsatisfactory propulsion system operation or adversely affects maintainability and logistic support, and maintain a propulsion system design that allows the maximum aircraft availability at the lowest possible cost to the government.  The Director of the Propulsion and Power Research and Engineering Department (AIR 4.4) is responsible for implementing and managing all Navy propulsion and power CIP efforts.  He/she is also the Resource Financial Manager for the program and, therefore, is responsible for planning, budgeting, and executing all CIP funds.  When FMS customers participate in the CIP, Navy CIP funds are augmented by FMS funds.  Each FMS customer is required, by Letter of Agreement, to contribute funds to their respective platform’s CIP based on the percentage of engines in their inventory.   The allocation of funds among platforms is coordinated with each propulsion and power IPT.  The Program Executive Officers have final approval authority over the distribution of funding among the platforms. 

Contractor Efforts:  The F/A-18 Propulsion and Power Systems IPT has a CIP contract GE.   The GE contract is a cost plus fixed fee term contract.  It requires GE to provide a specified number of labor hours and materials over the term of the contract. The contract also includes a list of approved projects or Engineering Project Descriptions (EPD’s) for GE to pursue.  Among those EPD’s are eight core programs that are funded on a yearly basis.  A core program is one that provides specialized products or services in support of the CIP effort as a whole.  The core programs include Program Control and Support, Resolution of New Problems, Repair Engineering, Enhanced Inspection Kits, Factory Evaluation and Test, Analytical Condition Inspection (ACI) Support, Life Verification, and Service Revealed Deficiency (SRD) Support.  The remaining EPD’s address specific design studies or improvements.

The list of approved EPD’s is a result of the prioritization of system requirements by the IPT.  New EPD proposals can come from various sources including recommendations from hazard reports and accident investigations, the results of SRD reports, engineering investigations by the FST, reliability or maintainability improvements identified by the module teams, and the early identification of a failure mode by the fleet leader program.  In any case, field data is required to justify the requirement for a new EPD.  For safety issues, failure rates and consequences are used to generate a Hazard Risk Index (HRI).  The HRI helps to quantify and prioritize the problem.  For reliability, maintainability, and affordability programs, life cycle cost data is used to quantify the benefits and return on investment of the EPD.  

Navy In-house Efforts:  The Navy in-house support includes program management and technical expertise.  This support comes from a number of competencies including, but not limited to, 4.4, 4.11, and 5.0. The Navy personnel funded by the CIP provide design and development engineering support and expertise for each major engine component area (compression systems, turbines, combustor/augmentor, controls & accessories, and mechanical systems) by participating in problem investigations, monitoring contractor EPD’s, participating in technical reviews, and participating in ACI’s.  They are responsible for working with the FST on the module teams to help solve design problems and develop new EPD’s if necessary. They are also responsible for monitoring those EPD’s to ensure that they meet their technical goals and requirements.  Navy personnel also provide specialized expertise in life management to develop and validate life limits and update mission definitions.  Finally, Navy personnel provide expertise by planning and conducting ground and flight testing programs in support of the CIP.

Interface with Other Engine Programs:  All team engineers are responsible for interfacing with engineers for other propulsion & power systems to share information on design best practices, lessons learned, and technology transfer opportunities.  NAVAIR engineering is responsible for coordinating with development programs such as the F414 and advanced technology demonstrator programs to provide lessons learned from F404 operational experience and identify opportunities for technology transition from advanced programs into the F404.  
Manufacturing Technology Program:  NAVAIR engineering is responsible for identifying opportunities to utilize the Navy’s Manufacturing Technology Program (MANTECH) to address current F404 problems.  The MANTECH program provides funding for industry, academic, or Navy resources to address current engineering problems that can be solved by developing new or improved manufacturing processes.

Lakehurst:  Support Equipment Team Lead:  System expert in all areas concerning F404 Peculiar Support Equipment (PSE), Common Support Equipment (CSE) and other IMRL items including test cell run adapter, and engine test sensor/pick up dress gear.

Patuxent River:  Installed Test and Evaluator:  System expert in all areas concerning F/A-18 Aircraft Propulsion Flight and Ground Testing:  Perform as lead in evaluations involving Propulsion System RD T & E.

2.3.7   Original Equipment Manufacturer  (OEM):  
Design:  Designs changes to engine, module and components that improve maintainability, supportability and reliability.  Goals include reduction in operation and repair costs.  Design changes are coordination with IPT, FMS and FST Jax Engineering and CIP Manager.

Production:  Supports production of new components as contracts are received.  Monitors work performed by sub-vendors, assisting with their production difficulties, ensuring quality standards are adhered to.

Logistics:  Tracks and advises IPT, FMS and FST Jax on all matters concerning engine, module and component supply/support issues.  Utilizes the “SIMULA” model and other forecasting tools to establish timely support contracts and to identify orders that are placed with needs that are sooner than lead time.  When new maintenance, supply, or engineering factors change, develop corrective actions and recommend revised logistics strategy to ensure full fleet support.

Engineering:  Addresses and executes all engineering issues and efforts affecting USN and FMS engines.  Coordinate engineering developments and improvements with IPT, FMS and FST Jax. 

Contracts:  Tracks and executes production and repair contracts between IPT Contracts, FMS customers and their manufacturing and supply vendors.

Field Service Representatives:  Local representatives located at key operations and maintenance repair sites that provide technical and logistics information and feed back between OEM, FST/Depot and fleet activities. 

2.3.8   DEPOT Program Manager:  

Provides liaison between NAVAIR, NAVICP, Fleet, IPT and NAVAVNDEPOT Jax.  Coordinates with and acts as focal point for all elements of depot production, depot budget issues and Fleet requirements interface.  Member of IPT Level II Team.

2.3.9   Type Commanders  (TYCOMs):  (CNAL, CNAP, CNARF, CNATRA and CNASC ACC)
Engine Class Desks:  Provide interface/link between IPT and fleet activities

2.3.10   Secondary Power Systems (SPS):


SPS Team Lead:  Sole focal point on all matters concerning F/A-18 Secondary Propulsion and Power.

SPS DAPML:  Responsible for SPS logistics management/support and fleet readiness.  Directly interfaces with all echelons of Naval Command in that effort.

FST Lead:  Single POC for FST and fleet issues.  Dual hatted as logistics and engineering lead.
FST Lead Engineer:  Provides direct technical support to all Fleet elements including depot.  These tasks include NAMDRP (EI,HMR,IRAC…) response coordination, RCM, ACI, FLM repair review/development, and TD (PPB/PPC/ECP) creation, review and release, inspection limit adjustments.   Assists NAVAIR with technical support for in service and production problems.
FST Lead Logistics:  Provides direct logistic support/liaison to all Fleet elements including Depot.  Assist the DAPML in coordinating LEM support. 

2.4
Affordable Readiness  

2.4.1   General:  The IPT shall be responsible for identifying, developing and coordinating any initiatives that can reduce the operation and support cost of the propulsion & power system.  This includes developing hardware redesigns or improved maintenance practices.  The IPT shall also be responsible for identifying funding sources for affordable readiness initiatives and developing proposals to compete for those resources.
2.4.2   Purpose:  The F404 IPT will find innovative and effective ways to support the F/A-18 mission requirements.   Specifically, Affordable Readiness initiatives will be generated to provide alternative lower cost support solutions.  Primary focuses are sustained maintenance planning, improved business practices/processes, and enhanced Reliability/ Maintainability/ Affordability recommendations.  Sustained Maintenance Planning encompasses continuous review of maintenance concepts and plans to ensure safe, effective and efficient maintenance of in-service systems.  Improved equipment designs, through Logistics Engineering Change Proposal (LECP) inputs, will reduce support costs while maintaining or improving safety and performance.  Reliability Centered Maintenance (RCM) actions will also be addressed to enable equipment to realize it’s inherent reliability.  Lean Logistics concepts will be explored and determinations made for implementation on a case by case basis. 

2.4.3   Examples:  Examples of Affordable Readiness initiatives are: 

- Improved -402 A/B Flameholder design to make it “O” Level replaceable.

- Depot and “I” level maintenance window LCC improvements.

- IPT and Key Supplier Symposium initiatives to make better use of the WWW F404 Homepage for on-line processing of ECP’s, QDR’s, Personnel Directory, data exchange, etc.

- Cost avoidance’s driven by lower cost parts, increased reliability, reduced shop visit rate and reduced AVDLR requirements. 

2.5
Weekly Meetings

2.5.1   General:  Weekly meetings attended by the F404 IPT consist of the of the following: PMA Stand-Up for Level 1, IPT Status and Coordination Conference Call, Fleet Critical Parts Call, and Fleet Maintenance Conference Call . 
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2.6  Yearly Calendar
SECTION  3


ENGINEERING/ TECHNICAL SUPPORT

3.1
Engineering Objectives

3.1.1   General:  The overall engineering plan’s objective is to ensure that all engineering elements are identified and addressed.  The F404 engineering program is established to assure optimum performance and sustained Fleet readiness.  Management plans for specific engineering elements are identified and addressed in the respective paragraphs chapter of this PPSP. 

3.2
NAMDRP 

3.2.1   Naval Aviation Maintenance Discrepancy Reporting Program  (NAMDRP):  

NAMDRP is the method by which hazardous situations, material and publication deficiencies, substandard workmanship, and improper quality assurance procedures are reported.  It consists of the hazardous material report (HMR), engineering investigation (EI) request, quality deficiency report (QDR), TPDR, and the aircraft discrepancy report (ADR).

Program Management:  The F404 FST at NADEP Jacksonville code 4.4.8.3 and 3.2.1, is responsible for managing the F404 NAMDRP.  Safety shall be the primary consideration when submitting reports.  If a report meets the criteria for an HMR and warrants an EI request or category (CAT) I QDR, it should be transmitted as a dual message report, for example, HMR/EI request.

Reporting Procedures:  Per reference (m), submit all HMRs, EI requests, and QDRs to the cognizant maintenance office within COMNAVAIRSYSCOM within PMA-265.  The F404 FST at NADEP JAX is required to respond to NAMDRP reports within 72 hours of receipt of HMRs and all combined reports, for example, HMR and EI, HMR and CAT I QDR, within 5 working days after receipt of a CAT I QDR, CAT I TPDR, or a routine EI, and within 10 working days after receipt of a CAT II QDR, or as soon as possible, but not later than 45 days after receipt of an ADR (30 days in the case of aircraft reworked at a NAVAVNDEPOT) and within 30 days after receipt of a CAT II TPDR.

3.2.1.1   Hazardous Material Report  (HMR):  HMRs provide a standard method for reporting material deficiencies which, if not corrected, could result in death or injury to personnel or damage to or loss of aircraft, equipment, or facilities.  Fleet units reporting problems in which a reply is not necessary should request “No FST/CFA response necessary, report submitted for tracking purposes only”. 


3.2.1.2   Engineering Investigation  (EI):   EIs will provide an investigation process to determine the cause and depth of fleet reported material failures, support the investigation of material associated with aircraft mishaps, support the Scheduled Removal Component (SRC) card, Equipment History Record (EHR) card, Assembly Service Record (ASR), and Module Service Record (MSR) Programs by providing for the investigation of high-time and on-condition components and assemblies to confirm, revise, or initiate component and assembly operating times.  This also includes mishap investigations.

Organizational Level Power Plants Responsibilities:  Engines, engine accessories and components are removed and forwarded to the intermediate maintenance activity (IMA) only when they require repair of failures or malfunctions, or for one of the following reasons: FST requested removals as a result of engine performance deterioration, FST requested or fleet removals as a result of time compliance requirements of power plant changes, FST requested or fleet removals as a result of threshold sampling when opportunity sampling will not provide the required data.

Intermediate Level Power Plant responsibilities include participation in EI and/or shipment of the engine(s) to the offsite repair as directed by the FST with proper AESR entries.  Accurate records must be maintained.  The required SRC cards, EHRs, MSRs, and ASRs must be included with each engine AESR identifying all known discrepancies, a full inventory of repairable and non repairable components, accessories, and appropriate Enhanced Comprehensive Asset Management System (ECAMS) reports.  Defective material awaiting offsite engineering investigation (EI) or quality deficiency report (QDR) disposition shall be turned into supply maintaining in an "as is" condition taking special care to prevent corrosion, contamination, or other damage, without any adjustments, disassembly, or perform any type of cleaning.  Attach the MAF; EI request or QDR; AESR, MSR, ASR, EHR, or SRC card to the equipment being shipped.

F404 FST Responsibilities:  Provide disposition on all engineering investigation (EI) requests, technical publications deficiency reports (TPDRs), aircraft discrepancy reports (ADRs), and hazardous material reports (HMRs) developing discrepancy trends to identify failure areas or other maintenance problems, conduct final inspections upon completion of tasks requiring certification by QARs.



3.2.1.3   Quality Deficiency Report  (QDR):  provides maintenance activities with a method for reporting deficiencies in new or newly reworked material which may be attributable to nonconformance with contractual or specification requirements or substandard workmanship.  Failures must have occurred at zero operating time, during the initial installation, operation, test, check, turn up, or first flight.  QDRs are targeted toward reporting possible deficiencies in QA during the manufacturing or rework process.  The management and funding of this program is the responsibility of the QA Department of NADEP JAX. 

3.3  
Reliability Centered Maintenance
3.3.1  RCM:  Naval Aviation maintenance is dedicated to the application of reliability centered maintenance (RCM) to in-service aircraft engines, components, and SE.  RCM is a disciplined logic which establishes preventative maintenance (PM) tasks to enable equipment to perform with a specific probability of success at the lowest possible total expenditure of resources for system operation and support over the life cycle.  RCM is a continuous process that establishes initial PM tasks that are refined through application of age exploration (AE).  RCM provides for the verification, update, and correction of PM tasks, inspection criteria, service intervals and life.  AE proactively responds to the inherent change of reliability values and information reflecting actual operating experience.  Data collected through AE, using Fleet Leader or threshold sampling, is provided for the RCM process.  There are many resources and guidelines available to reference RCM.  Specific terms or tasks are defined in references (l) and (m).  A F404 RCM Plan addresses these initiatives of Sustained Maintenance and Affordable Readiness.

The management of RCM is an F404 FST function.  F404 RCM capitalizes on resources and processes currently available to the F404 Field Support Team (FST), including members of the F404 IPT.  The F404 FST identifies safety, logistic and life cycle cost impacts, plus evaluates/recommends redesigns, repairs, and incorporates various changes to technical publications and tasking following an RCM analysis.

RCM and AE are continuous processes identifying failures and life cycle costs.  Application of RCM practice to F404 engines is based on technical knowledge derived from: FMECA, Data (NALDA, EIs, and HMRs), Age Exploration (Fleet Leader Program) and statistical analysis. The management of RCM engineers and logisticians supported by ILS, CIP and PRL.

3.3.2   Fleet Leader:  The Fleet Leader Program collects inspection data on the most readily available high‑time engines, modules, accessories and components in fleet service in order to identify and resolve unanticipated failures before they can impact the fleet.  The inspection data will allow for the evaluation of component life, wear, and failure characteristics and identification of the most feasible maintenance and inspection intervals.  The latest inspection techniques generated from V10 are used for ACIs and threshold sampling at NADEP Jacksonville.  This data provides the verification of reliability and adequacy of service intervals, life, PM tasks, changes in design (CID) under fleet operational conditions and aid in projecting future logistic requirements.  Fleet Leader satisfies one aspect of the Navy's Age Exploration (AE) and Reliability Centered Maintenance (RCM) Requirements for Naval Aircraft, Weapons Systems and Support Equipment, reference (l).

Under the Fleet Leader Program, service evaluation provides a controlled and highly representative environment for evaluation of all types of approved configuration changes, repair development programs and F404-GE-400/402 similarity issues.  Two engines are designated as Fleet Leader engines.  The purpose of these two fleet leader engines is to minimize impact to the Fleet by consolidating service evaluation hardware for tracking and access.  F404 CIP retains custody of the two engines designated as Fleet Leader assets.  Fleet Leader engines placed into Fleet service will be under temporary custody of the cognizant Type Commander with the understanding that once removed from wing, custody immediately reverts to the F404 CIP.  

The Fleet Leader team is comprised of AIR-4.4.3.2, AIR-3.1.5R, TYCOMs, F404 FST 4.4.8.3, and General Electric Aircraft Engines.  All Fleet Leader Team members will participate in the selection, preparation, and inspections including decisions affecting the direction of this Fleet Leader Program.  F404 IPT Leads are overall responsible and accountable for this fleet leader program.   It is the Fleet Leader/ACI manager’s responsibility to ensure F404 Team members’ responsibilities are met in support of the implementation of this program, including the management of the ACI database.  General Electric Company will submit Status Reports in accordance with the Fleet Leader Program Plan, including the tracking of Service Evaluation hardware with the USN fleet.

The Fleet Leader Program requires a schedule of analytical teardowns consisting of the fleet’s highest time engines, modules, and components supported by strong technical justification for each exhibit selected.  This requires identification and tracking of prime candidates, coordination and communication with contractors, TYCOMs, and IPT leads for concurrence on which exhibits to inspect, when, where and to what level of complexity to inspect them.  IPT Leads and Type Commanders will come to agreement on which training squadron(s) will host the service evaluation engine(s) and requisite hardware.  The data is integrated into the Component Improvement Program (CIP) and RCM Program, and will fulfill reference (m) requirements for Age Exploration.  Funding will be coordinated by F404 IPT Leads utilizing PRL and/or CIP funds.

3.4
Maintenance Engineering
3.4.1   Facilities: Depot and Intermediate maintenance facilities as well as the NAWCAD test facility will be consolidated, downsized and eliminated as the Fleet downsizes and the need dictates.  The requirement to downsize will be monitored by the F404 IPT and recommended to NAVAIR and the TYCOM’s for approval.  Facilities will be maintained and managed by the user (either fleet or Depot) using indirect dollars.

3.4.1.1   Test Cells for the Intermediate level will be managed by NAWCAD Lakehurst.  The Depot manages and funds test cell support via indirect dollars.  Depot will pay directly for any Lakehurst support.  Any unique F404 changes will be the programs responsibility.

3.4.1.2   Test Benches for the Intermediate level will be managed by NAWCAD Lakehurst.  Changes to any non-common benches will be funded by program APN-5 dollars.  Any common benches may be modified by APN 7 funding.  All current changes for F404-402 unique changes (MFC and ECU) are complete.

3.4.2   Common and Peculiar Support Equipment:  The F404 Engine Common Support Equipment (CSE) and Peculiar Support Equipment (PSE) for the Intermediate and Depot level are managed by the coordinated efforts of NAVAIR PMA-260, NAWC-AD Lakehurst, FST Jacksonville (Code 4.4.8.3), and the F404 APML.  Any common CSE may be modified by APN 7 funding.  All current changes for F404-402 unique CSE is complete.  Changes to any non-common PSE will be funded by program APN-5 dollars.  All fleet interface, investigations and technical advice will be funded using PRL funding (care and feeding).

 3.4.3   Engine And Module Containers:  NAVICP currently manages containers as 6V Cog items.  As such, containers are free issue to the Fleet, but there is no accountability for the assets not in custody of NAVICP.  Plans are being formulated to transition to 7R repairable assets in FY ‘99.  This will allow for better tracking of the assets and better accounting. Unique aspects of storing retired Engines and Modules will be addressed in the “Disposal Section 4.7”.

3.4.4   GEAE Owned Production Tooling (To include casting & material tooling):  GEAE will retain all F404 tooling.

3.4.5   Government Owned Production Tooling at GEAE or Vendor Facility:  GEAE is negotiating a contract with the USG to rent and maintain all USG owned tooling.  Contract agreement is still TBD.

3.4.6   Vendor Owned Production Tooling (To include casting & material tooling):  Vendors will retain all tooling.  Should a vendor terminate production, determination of tooling disposition will be made.  In order to ensure vendors have considered post production support requirements, a checklist has been developed.  See Enclosure (1).

3.4.7   Engine Repair Maintenance Concept, Inspection Procedures, and Responsibilities:  A detailed explanation of the F404 Maintenance Concept can be found in reference (n).  Engine inspections shall be accomplished using the applicable MRCs upon expiration of the established interval.

 
3.4.7.1   Special Engine Inspections:  Scheduled maintenance requirements accomplished at specified intervals.  F404 engines have hourly special inspection requirements of this type (100, 200 A/C EFH phase inspections in A1-F18AC-MRC-250 or A1-F18AE-MRC-250).

3.4.7.2   Conditional Engine Inspections performed when a specific over-limit condition occurs as identified in the applicable aircraft PMIC or as directed by the applicable aircraft maintenance instruction manual (MIM) troubleshooting procedures.  Although the PMIC (A1-F18AC-MRC-000 or A1-F18AE-MRC-000) identifies conditional engine inspections, procedures for performance are contained in the aircraft special conditional inspection MRC and MIMs (A1-F404A-MMI-200/-201/-210/-211).

3.4.7.3   Unscheduled Third and Second-Degree Repairs:  IMAs will perform the next major inspection due on all removed engines requiring unscheduled I-level repair as specified in the applicable engine F404 MRC (A1-F404A-MRC-000), or technical manual (MIMs).

3.4.7.4   Unscheduled First-Degree Repair:  The repair of a gas turbine engine to a depth which includes replacement of compressor rotor or other repairs to the same depth is classified as Unscheduled First-Degree Repair in the F404 MRC deck.

3.5
Safety

3.5.1   General:  All IPT engineers are responsible for maintaining a safe propulsion & power system.  This includes ensuring the safety of hardware and maintenance procedures and the identification of problems requiring restricted operations and/or grounding.  Team engineers shall identify and assess unsafe situations, define hazard severity, perform risk analyses, and formulate solutions to reduce risk.  These analyses and solutions shall be coordinated with the PMA265 Safety Officer and the F/A-18 System Safety Working Group (SSWG). 

3.5.2   System Safety Working Group:  NAVAIR and/or FST engineering shall participate in the F/A-18 SSWG.  They shall bring any potentially unsafe conditions to the attention of the SSWG and track any safety action records (SARS) related to the propulsion and power system that are in an open or monitor status.  They shall develop and implement hardware redesigns or improved maintenance practices or training to correct any open SAR’s.  They are responsible for ensuring that solutions adequately address the safety problem and are acceptable to the SSWG and fleet customers.

3.5.3   HAZREP Responses:  NAVAIR and/or FST engineering shall respond to all propulsion & power system HAZREP’s NAVAIR or FST action/response.  Responses shall be provided to the PMA265 Safety Officer for promulgation.   

3.5.4   Mishap Investigations:  FST engineering shall participate in aircraft/engine mishap investigations when requested to do so by the Naval Safety Center.     

SECTION  4

INTEGRATED LOGISTICS SUPPORT

4.1
ILS Objectives

4.1.1   General:  The overall Logistics plan’s objective is to ensure that all ILS elements are identified and addressed.  The F404 ILS program is established to assure optimum performance and sustained Fleet readiness.  Management plans for specific logistics elements are identified and addressed in the respective paragraphs chapter of this PPSP. 

4.2
Inventory

4.2.1    General:  The F/A-18A/B/C/D Aircraft inventory requirements for F404-GE-400/-402 engine shown below is the basis of all Logistics Support requirements.  The F404 IPT will definitize retirement plans to assure that the F/A-18A/B/C/D aircraft is adequately supported throughout it’s life cycle. This effort will include keeping the inventory of engines to the minimum safe level to assure that the Logistics Support costs are kept to a minimum.  These retirement plans will include FMS sales of engines and/or components, RILOP and disposal.

4.2.2   F404-GE-400/-402 Firewall Inventory:  
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4.3       Manpower and Personnel

     4.3.1   Maintenance


4.3.1.1   Organizational Level Maintenance   O level maintenance is performed by squadron personnel.  The Manpower Section of the respective Type Commanders determines squadron-manning levels.  As Force structures reduce in strength, personnel assignments fluctuate accordingly.  Funding for O level maintenance personnel is from the Military Personnel Appropriation.


4.3.1.2   Intermediate Level Maintenance   I level maintenance is performed by the AIMD Department of the respective NAS, CV or MALS.  The Manpower Section of the respective Type Commanders determines Manning levels.  As Force structures reduce in strength, personnel assignments fluctuate accordingly.  Funding for I level maintenance personnel is from the Military Personnel Appropriation.



4.3.1.3  Depot Level Maintenance   D level maintenance for the F404-GE-400/-402 engine is performed by NAVAVNDEPOT Jacksonville, Fl.  Manning levels fluctuate with workload fluctuations.  Primary sources of schedules and funding are 1) NAVAIR engine and module schedule portion of the O&MN Appropriation and 2) the NAVICP component schedules funded by the Navy Stock Fund (NSF).


4.3.1.4   Fleet Support Team (FST)   The FST is collocated at the NAVAVNDEPOT at NAS Jacksonville, Fl.  The FST consists of Logistics and In Service Engineering (ISE).  The level of required support will decrease throughout the life of the program.  The primary sources of funding are 1) Program Related Logistics (PRL) portion of the NAVAIR Program Office O&MN budget and 2) APN-5 and APN-5I portion of the NAVAIR Code 4.4 Modification budget.  


4.3.1.5   Other Organic Personnel Support   Organic personnel for all other elements of logistics support are funded by specific supporting Commands funded by their respective operating budgets. 

     4.3.2   Contractor Personnel

4.3.2.1   Original Equipment Manufacturer (OEM)    General Electric Aircraft Engines Corp., Lynn, Ma. (GEAE) is the OEM for the F404-GE-400/-402 engines.  OEM contractor support consists primarily of Logistics, Tech Rep and Engineering personnel.  This support is funded by an authorized mark up to spare parts provided by the OEM via NAVICP and DLA contracts.  Reduced spare parts requirements are an indicator of reduced OEM support requirements.  As the program progresses toward retirement, the IPT, NAVAIR Contracts Office and the OEM will annually review the level of support provided compared to the level of funding generated via spare parts procurements.  Adjustments to this surcharge will be made as deemed appropriate.


4.3.2.2   Contractor Support Services (CSS)  CSS is provided to the F/A-18A-D Propulsion and Power IPT.  CSS personnel support is funded by the PMA 265 Office utilizing O&MN funds.  The level of support required is determined on an on-going basis by the Propulsion and Power IPT.        

4.4
Supply Support  

4.4.1   Forecasting:  F404-GE-400/-402 engine parts forecasting is generated using the GEAE SIMULA computer program.  This forecast is generated on an annual basis and covers a three-year period.  The FST at NAVAVNDEPOT Jax reviews and officially releases to the applicable Inventory Control Points.  It is planned that the forecast will eventually be available to all approved Vendors via the World Wide Web. 

4.4.2   Forecasting Out-of-Production Parts:  Because the F404 engine is out-of-production, certain parts that are currently routinely procured will be difficult or impossible to buy.  The F404 IPT will generate a list of candidate parts that will need to be addressed on an annual basis.  Each of the parts listed will have a plan developed that will address the method by which these items will be reclaimed, procured or otherwise made available.

4.4.3   Parts Obselence:  Due to emerging technologies and competition for scarce manufacturing resources, certain as yet to be identified parts will be not available for procurement.  It is necessary to identify these parts and to make provisions to define replacements for spare and repair parts.  Drawing changes will be used to document replacements.  On-going efforts will be required to identify these potential parts shortages and assure plans are developed to provide sustained support.  For example, repair programs, redesign, organic manufacturing and life-of-type buys will be required.

4.4.4   Organic Depot Repair:  

4.4.4.1   Repair of Components:  The depot is and will continue to be funded for repair of engine components through the NAVICP Navy Stock Fund (NSF).  The depot repair schedules are determined on a quarterly basis with inputs from the parts forecasting processes.  On a limited basis, the Fleet units utilize the depot Customer Service program at the depot for repairs of a minor nature. 

4.4.4.2   Repair of Engines and Modules:  The depot is funded for repair of engines and modules through the NAVAIR Motorboard depot funding process.  Schedules are determined using inputs from the various TYCOM’s and the F404 APML.

4.4.5   Contractor Maintenance Support:  The engine production line shutdown may impact the Accessory OEM’s ability to initiate new repair production.  The IPT will review candidates for potential OEM repair requirements and advise suppliers if necessary.  Potential repair of engines and modules could be supported by GE Engine Services Operations if needed in the future.  

4.5
Training

4.5.1   General:  There are two types of training: (1) the F404 engine familiarization course, and (2) training at NAMTRA.  General Electric teaches the F404 engine familiarization course.  NAMTRA, the cognizant command for training, will continually review and update the training syllabus and trainer hardware logistics support.

4.6
Technical Data  

4.6.1   Technical Manuals:  Technical manuals that are applicable to the F404 program can be found listed in Reference (o).  GE and the FST provide technical support and make changes as necessary to the manuals.  Manual Change Requests (MCR’s) are submitted for approval and incorporation into the applicable manual.  Changes are then forwarded to Naval Air Technical Data and Engineering Service Command (NATEC) for incorporation, printing and distribution.  NATEC is currently funding manual changes.  The Periodic Maintenance Inspection Cards and the Maintenance Requirements Cards are aircraft manuals and are managed by the F/A-18 FST at NAVAVNDEPOT North Island.  NADEP North Island is able to make changes to A1-FA18-AC-MRC-000 deck; whereas, Boeing makes change to A1-FA18-AE-MRC-000.

4.6.2   Engineering Drawings:  Engineering drawings are and will continue to be maintained at GEAE.  The NAVAVNDEPOT at Jacksonville and NATEC both maintain a copy of the drawings.  Updates are provided for through the CIP program.  This process will continue as long as the engine is in active inventory. 

4.6.3   Formal Technical Directives:  Some formal Technical Directives are generated by GEAE through the CIP program.  The FST at Jacksonville is active in review and maintenance of all Formal TD’s.  NAVAIR is responsible for release of Power Plants Changes.  The FST is responsible for the writing and release of non-grounding Power Plants Bulletins.  Archives of TD’s are also maintained at the FST. 

4.6.4   Engineering Change Proposals:  ECP’s are generated by GEAE and Vendors through the CIP program.  The FST and other organic activities can also submit ECP’s for review and approval.  ECP’s are archived at the NAVAIR. 

4.6.5   Configuration Management:  CM begins when GE (or another contractor or organic activity) submits a draft ECP to the USN.  CM planning and implementation needs to be addressed during ECP development under CIP in order to anticipate and plan for ECP support.  During ECP approval routing, NAVAIR maintains a database that includes the ECP number, title, engine affected (-400 and/or -402), date received, date signed by individuals in shop cycle, affected Users, CCB target and approval dates.  NAVAIR also maintains a database that tracks year-to-year kit procurements and installations (for follow-on buy purposes).  The following are the steps that are taken under configuration management:

1.  GE or other commercial or government activity submits draft ECP (which includes draft PPC) to the Configuration Manager for comments and review.

2.  Submitter incorporates USN input and then submits a formal ECP.  CIP funding ends at this point. 

3.  MAT created by NAVAIR and contains all the USN and FMS technical, logistical (SE, pubs, kits, implementation) and milestone issues. 

4.  ECP routed as necessary to the F404 Configuration Manager, FMS customers, the Power and Propulsion IPT lead, NAVICP, the AIRLANT and AIRPAC TYCOMS, the Configuration Control Board (Chair and Logistics), AIR-2.0 (NAVAIR Contracts), the FST, NATEC, the SEPO, the PMA 265 Configuration Manager, PMA 205, APML (Domestic and FMS), AIR-4.1E (Weight and Balance), AIR-4.1C (Value Engineering), AIR-4.1.10 (Safety), AIR-4.0C3 (Financial Manager), AIR-1.5.3 (Production Requirements), AIR-3.1.8B (Logistics BFM).

5.  After approval, the ECP is formally presented to the CCB for their approval.

6.  CM issues Technical Approval letter.

7.  CID issued by ECP submitter.

8.  NATEC issues PPC number. 

9.  AIR-3.1 signs PPC.  

10.  NATEC distributes the PPC to affected activities.  AIR-4.0C3 procures kits if necessary using APN 5 funds, and AIR3.1.8 supplies APN-5I for installation kits and rework. 

11.  NAVAIR contracts mods production contract, if required.

12.  Yearly follow-on buy MATs submitted to the CCB for kits, installation, rework and FST engineering and logistics CM support.

4.6.6   Maintenance Plan:  The F404 Maintenance Plan is assigned to GE and the FST Jacksonville.  In post production, funding for GE will be provided by the GE surcharge on parts.  The maintenance plan contains the basic description of the engine/module, maintenance plan rationale and summary, a testing matrix, threshold sampling times, maximum life limits, repair capability, maintenance requirements, support equipment listing, and accessory maintenance plans.    

4.6.7   Production Engine And Module Build Sheet Retention:  General Electric retains engine and module build sheets for seven years.  The NADEP holds engine and module build sheets for five years.  Engine and module configuration is tracked via TDSA, PLTS and individual logbooks.  The forthcoming Automated Maintenance Environment (AME) management program will also augment the ability to track configuration of engines and modules.
4.7
Computer Resources  

4.7.1   World Wide Web:  The F404 Homepage located on the WWW is maintained by NCTS Pensacola, Fl.  Oversight is provided by the FST at Jacksonville.  This homepage is located on a secure web site.  To apply for registration to gain access to this site, the address is “http://strikefighter.ncts.navy.mil”.  After access is granted, the address becomes “https://strikefighter.ncts.navy.mil”.  The Homepage includes various sections that require update and maintenance: ECP Section, Personnel Directory, NAVICP SNAP Data Base, Key Supplier Symposium Minutes, Module Team Information Access Sections, Chat and Request Form and Maintenance Awareness Team Information are prime examples.  This Homepage has proven to be beneficial to many element throughout the Fleet and is becoming more so as it grows and expands it’s purpose.

4.7.2   Software:  Software for the F404 consists mainly of the programs that operate the various accessories test benches.  ECAMS systems require software changes for PLTS and Operational Flight Plan (OFP) updates.  The method of updating these programs is and will continue to be via Support Software Changes (SSC).  The changes to ECAMS and PLTS and OFP are performed by NAVAVNDEPOT North Island.  Funding is and will continue to be provided from the PMA in the form of PRL.

4.7.3   Fleet Maintenance Data Bases:  NALDA - Naval Aircraft Logistics Data Analysis is the central database for three sub databases.  Those three databases are: (1) AEMS/PLTS, (2) VIDS/MAF, and (3) DMDS.  The future new database will NOT be NALDA, but will be AME (Automated Maintenance Environment) under the IME (Integrated Maintenance Environment).

4.7.3.1   AEMS/PLTS:  Aircraft Engine Maintenance System reports flight hour usage, Status/Star Codes and Inventories by ACC and UIC.  The Parts Life Tracking System is used to track the individual life used on all of the various life-limited parts within the F404 engine.  It reports engine operating time and all LUI counts.  Maintenance and operating resources are provide via the PMA 265 budget. 

4.7.3.2   VIDS/MAF:  Visual Information Display System is a type of bulletin board that displays pilot/crew gripes.  Maintenance Action Form is the gripe form that is handed to the shop to perform maintenance tasks.  This is part of the 3M system.

4.7.3.3   DMDS:  Depot Maintenance Data System is the depot system that reports to NALDA.  It is a system that is not widely used consistently throughout all the depots.  It is not used for the F404 engine.

4.8
Disposal

4.8.1   General:  As the engine inventory requirements wane as depicted in the charts in  Section 4.2, the F404 IPT will determine disposition of excess engines based on Fleet and Program needs.  This effort will include keeping the inventory of engines to the minimum safe level to assure that the Logistics Support costs are kept to a minimum.  These retirement plans will include RILOP, FMS sales of engines and/or components, storage of excess assets at AMARC, and disposal.

4.8.2   Reclamation In Lieu Of Procurement (RILOP):  When the determination has been made that engines are excess to Navy requirements, the F404 IPT will offer a pre-determined quantity to NAVICP as RILOP candidates.  NAVICP will determine if RILOP is necessary and also the parts that will be reclaimed as a result.  NAVICP funding will be used to execute the RILOP plan.  The remaining excess parts will then be transitioned to Defense Reutilization Material Office (DRMO) for survey.

4.8.3   Foreign Military Sales:  Engine assets that are beyond the requirements of US Navy may be offered to FMS customers for potential sales (engines, modules, components).

4.8.4   Storage of Excess Assets:  Storage of excess engines and modules may be necessary for future contingencies and may be stored at Aircraft Maintenance and Rework Center (AMARC).  The F404 IPT will determine the need for this, and when appropriate, determine supporting logistics resources required to support the effort.  Funding, containers, quantity requirements and space are among the resources that will be identified.  This is an element that will require the constant vigil of the F404 IPT.  

4.8.5   Disposal:  When all avenues for beneficial use of Navy assets have been explored, remaining assets if any, will be demilitarized and transferred to the DRMO for final disposition and survey.  Funding for this effort will be the responsibility of the F/A-18 Program Office (PMA-265).  Funding requirements will be identified to the Program Office as early in the program as possible by the F404 IPT. 

SECTION 5

F/A -18 SECONDARY POWER SYSTEM

5.1
System Description

5.1.1   General:  The F/A - 18 Secondary Power System (SPS), consists of the Airframe Mounted Accessory Drive ( AMAD), Power Transmission Shaft (PTS), Generator Converter Unit (GCU), Air Turbine Starter (ATS), Air Turbine Start Control Valve (ATSCV), and Auxiliary Power Unit (APU), which includes a remotely located Electronic Control Unit (ECU) that regulates fuel flow.  In addition, the ATSCV is comprised of three components, including Valve Body, Pneumatic Control Unit (PCU), and Frequency Sensing Relay (FSR).  The Valve Body is attached to the ATS and regulates airflow to the starter via the PCU and FSR.  Only one FSR is supplied per aircraft.


The SPS can independently start either engine via the APU.  The APU is started hydraulically via an accumulator, which is recharged automatically after each engine start.  The APU is a load compressor machine which supplies bleed air exclusively for each engine start and for ground maintenance in the decoupled mode.  Attached to the AMAD are aircraft accessories, ATS, Motive Flow Fuel Pump, Generator, and Hydraulic Pump.  The AMAD is cooled by a dedicated fuel/oil heat exchanger located aft of the oil out port on the AMAD.  One of the main purposes of the AMAD oil is to provide adequate cooling for the generator. During Main Engine Start (MES), bleed air is supplied to the ATS from either the APU, crossbleed air from the opposite engine, or provided by a ground cart.  The flow is regulated by the ATSCV and then closed when the generator comes on line at 60% speed.  The engine accelerates to ground idle and power is extracted from the engine through the Power Transmission Shaft (PTS), and transmitted to the AMAD to run the accessories during normal flight operations.

5.2
F/A-18A/B/C/D vs. F/A-18E/F Differences

5.2.1   General:  The F/A-18 A/B/C/D SPS is very similar to the F/A-18 E/F SPS.  The major difference between the two systems are the AMADs and the GCU system.  The F/A-18 E/F AMAD is a new design to accommodate larger accessories, such as the hydraulic pump and generator.  The E/F has a 65kva GCU vs. the 40kva GCU on the C/D.  Also, the hydraulic pump and ATS pads were switched.  The ATS was modified because of the change to re-clock the inlet scroll but otherwise remains essentially the same.  The APU was also modified slightly to accommodate fit requirements.  The surge Control Valve was relocated, as were some fuel tubes.  As such, both of these components have E/F unique part numbers.  The ATSCV and PTS have remained unchanged from the C/D and are common parts.

5.2.2   Airframe Mounted Accessory Drive (AMAD)
The AMAD is manufactured by Gear Systems, Park City, Utah.  
A major AMAD LECP is being developed by Gear Systems, Park City, Utah that will improve reliability and extend the service life of the AMAD well into the next century.

Except for the main AMAD gearbox housings, approved second sources for all major critical AMAD components have been developed.  NADEP North Island and NADEP Jacksonville have complete C/D AMAD overhaul and repair capability.  Commercial overhaul and repair is available through Gear Systems.

5.2.3   Power Transmission Shaft (PTS)
The PTS is manufactured by Lucas Aerospace,Utica, NY.
The PTS is not a PPSP issue because it is common to all F/A-18 aircraft and will remain in production.  Repair of the PTS is performed by Lucas through a NAVICP commercial repair contract.  An LECP is being developed by Lucas Aerospace that will improve reliability and extend the service life of the PTS.  This ECP will also improve reliability of the AMAD by significantly reducing the load on the AMAD input bearing.  This ECP will be retrofit to the C/D model and incorporated on the production E/F model.

5.2.4   Air Turbine Starter (ATS)
The ATS is manufactured by Sundstrand and Allied Signal.

The ATS is not a PPSP issue, it is 90% common to the E/F model Aircraft.

Allied Signal is currently providing commercial repair/overhaul for the ATS.  

5.2.5   Air Turbine Start Control Valve (ATSCV)
The ATSCV is manufactured by Parker Hannifin, Irvine, CA.
ATSCV is not a PPSP issue, it is 100% common to the E/F model Aircraft.

NADEP Cherry Point has complete repair/overhaul on the ATSCV.

5.2.6   Auxiliary Power Unit (APU)
The APU is manufactured by Allied Signal, Phoenix AZ.
The APU is not a PPSP issue, it is over 90% common to the E/F APU.  The E/F model APU can be installed in C/D aircraft.  The C/D APU however cannot be installed in the E/F because of some external plumbing and wiring differences and the length of the internal oil tank stand pipe.  In addition to commonalty with the F/A-18 E/F APU NADEP Cherry Point and Allied Signal are entering a long term partnership agreement for repair and overhaul all F/A-18 APU’s.

5.2.7   Generator Converter Unit (GCU)
The GCU is manufactured by Lealand. 
NADEP North Island has complete repair and overhaul capability for the GCU.

NAWCAD PAX RIVER, (AIR-4.4.4.2) is in the process of qualification testing the F/A-18 C/D generator converter unit (GCU) with new improved components such as capacitors, rectifiers, stator housing fins and circuit cards.  Once the qualification testing is complete, an LECP will be submitted that will sustain the C/D GCU well into the twenty first Century.

5.3
Summary

The F/A-18 A/B/C/D in post production will have minimal impact on SPS due to the fact that the majority of components involved will also be prime components on the new F/A-18 E/F.

Accordingly, engineering, logistics, and financial resources necessary to sustain fleet combat readiness and supportability will be readily available well into the twenty first century. Government and contractor organizations currently providing support will also be involved in support of future F/A-18 E/F requirements.  However, there are components (such as the AMAD) where critical resources must be carefully monitored to preclude mission degradation.  It will be essential for prime repair activities (organic/commercial) to closely evaluate and forecast out-year resource requirements.
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Acronym List

	
	

	
	

	Acronym
	Explanation

	
	

	3M
	Maintenance Material Management Data Collection System

	6V COG
	Stock Number Code to ID Tooling

	7R COG
	Stock Number Code to ID a Repairable Asset Managed by NAVICP

	A/B
	After Burner

	ACC
	Aircraft Controlling Custodian

	ACI
	Analytical Condition Inspection

	ADR
	Aircraft Discrepancy Report

	AE
	AGE Exploration

	AESR
	Aviation Equipment Service Record

	AF
	Annual Forecast

	AGE
	Age Exploration Program 

	AIR 3.1.5R
	NAVAIR Code of the APML

	AMAD
	Aircraft Mounted Accessory Drive Gearbox

	AME
	Automated Maintenance Environment

	AMARC
	Aircraft Maintenance And Rework Center

	APML
	Assistant Program Manager for Logistics

	APN
	Aircraft Procurement, Navy 

	APN-5
	Aircraft Procurement, Navy 

	APN-5I
	APN-5 Installation Funds

	APU
	Auxiliary Power Unit

	ASB
	Annual SIMULA Baseline

	ASR
	Accessory Service Record

	ATS
	Air Turbine Starter

	ATSCV
	Air Turbine Starter Control Valve

	BFM
	Business Financial Manager

	BOSS
	Buy Our Spares Smart 

	CAB
	CIP Approval Board

	CCB
	Change Control Board

	CFA
	Cognizant Field Activity 

	CID
	Change In Design

	CIP
	Component Improvement Program

	CIPC
	CIP Contract

	CIR
	Critical Item Review

	CM
	Configuration Management

	CNAL
	Commander, Naval Air Force, Atlantic

	CNAP
	Commander, Naval Air Force, Pacific

	CNARF
	Commander, Naval Air Reserve Force

	CNASC
	Commander, Naval Air Systems Command

	CNATRA
	Commander, Naval Aviation Training Command

	COMNAVAIRSYSCOM
	Commander, Naval Air Systems Command

	CSE
	Common Support Equipment

	CSS
	Contractor Support Services

	CV
	Aircraft Carrier – CVN if Nuclear Powered

	DCMC
	Defense Contract Management Command

	DID
	Data Item Description - For Contract Deliverables

	DLA
	Defense Logistics Agency

	DMDS
	Depot Maintenance Collection System

	DRMO
	Defense Reutilization Material Office

	DSCR
	Defense Supply Center, Richmond, Va.

	ECAMS
	Engine Comprehensive Asset Management System

	ECP
	Engineering Change Proposal

	ECPR
	ECP Review

	ECU
	Electronic Control Unit

	EFH
	Engine Flight Hours

	EHR
	Equipment History Record

	EI
	Engineering Investigation

	EPD
	Engineering Project Description

	FISC
	Federal Industrial Supply Center

	FLM
	Fleet Leader Module

	FMS
	Foreign Military Sales

	FST
	Fleet Support Team

	FSR
	Frequency Sensing Relay

	FY
	Fiscal Year

	GEAE
	General Electric Aircraft Engine Corp.

	GCU
	Generator Converter Unit

	HAZREP
	Hazard Report

	HEBR
	Hornet Executive Board Review

	HMR
	Hazardous Material Report

	HPC
	High Pressure Compressor

	HPT
	High Pressure Turbine

	HRI
	Hazardous Risk Index

	I Level
	Intermediate Maintenance

	IDE
	Integrated Data Environment

	ILSP
	Integrated Logistics Support Plan

	IMA
	Intermediate Maintenance Activity

	IMRL
	Individual Material Readiness List 

	IPT
	Integrated Program Team

	IRAC
	Interim Rapid Action Change

	ISE
	In Service Engineering

	ISSR
	In Service Support Review

	KSS
	Key Supplier Symposium

	LECP
	Logistics Engineering Change Proposal

	LEM
	Logistics Element Manager

	LMR
	Logistics Management Review

	LMT
	Logistics Management Team

	LPT
	Low Pressure Turbine

	LSA
	Logistics Support Analysis

	LSR
	Level Schedule Review

	LUI
	Life Used Indices 

	MAF
	Maintenance Action Form

	MALS
	Maintenance & Logistics Squadron - Marine Version Of An AIMD

	MANTECH
	Manufacturing Technology

	MAT
	The Cost & Funding And Schedule Sheets That are Presented to the CCB

	MCR
	Manual Change Request

	MELR
	Maintenance Engineering Logistics Review

	MFC
	Main Fuel Control

	MIMS
	Manual of Intermediate Maintenance

	MP
	Maintenance Plan

	MPR
	Maintenance Plan Review

	MRB
	Material Review Board

	MRC
	Maintenance Requirements Cards 

	MSR
	Module Service Record

	NADEP
	Naval Aviation Depot

	NALDA
	Naval Aviation Logistics Data Analysis

	NAMDRP
	Naval Aviation Maintenance Discrepancy Reporting Program

	NAMTRA
	Naval Aviation Maintenance Training Command

	NAS
	Naval Air Station

	NATEC
	Naval Air Technical Data and Engineering Service Command

	NATOPS
	Naval Aviation Training Operating Procedures 

	NAVAIRTECHSERVFAC
	Naval Aviation Technical Services Facility

	NAVAVNDEPOT
	Naval Aviation Depot

	NAVICP
	Naval Inventory Control Point 

	NAWCAD
	Naval Aviation Weapons Center, Aircraft Division

	NAWCADLKE
	Naval Aviation Weapons Center, Aircraft Division at Lakehurst, NJ

	NSF
	Navy Stock Fund – Appropriation That Funds Parts Procurement & Rework

	O Level
	Organization or Squadron Level Maintenance

	O&MN
	Operating & Maintenance, Navy - Operating & Support Appropriation

	OEM
	Original Equipment Manufacturer 

	OPF
	Operational Flight Profile

	PCU
	Pneumatic Control Unit

	PLTS
	Parts Life Tracking System 

	PM
	Program Management or Preventive Maintenance

	PMA
	Program Manager, Air – The Weapons System Procurement Officer

	PMIC
	Periodic Maintenance Inspection Cards 

	POG
	Program Operating Guide

	PPB
	Power Plants Bulletin

	PPC
	Power Plants Change

	PPSP
	Post Production Support Plan

	PRL
	Program Related Logistics Appropriation

	PSE
	Peculiar Support Equipment

	PSICP
	Primary Supply Inventory Control Point

	PTS
	Power Transmission Shaft

	QDR
	Quality Deficiency Report

	RAMEC
	Rapid Action Maintenance Engineering Change

	RCM
	Reliability Centered Maintenance 

	RDT&E
	Research, Development, Testing & Evaluation 

	REI
	Repair Engineering Instruction or Request For Engineering Instruction

	RILOP
	Reclamation In Lieu Of Procurement 

	SAR
	Safety Action Record or Search And Rescue

	SDLM
	Scheduled Depot Level Maintenance 

	SEC
	Support Equipment Change

	SEPO
	Support Equipment Program Office

	SIMULA
	A Computer Program Resident At GEAE That Predicts Life Limited Parts Removals

	SNAP
	NAVICP Data Base For NAVICP Managed Parts & Components

	SPR
	Spend Plan Review 

	SPS
	Secondary Power System

	SRC
	Service Record Card

	SRD
	Service Revealed Discrepancies

	SSC
	Support Software Change

	SSWG
	System Safety Working Group

	TD
	Technical Directive 

	TMS
	Type/Model/Series 

	TPDR
	Technical Publication Discrepancy Report

	TYCOM
	Type Commander 

	VIDS/MAF
	Visual Info Data System/Maintenance Action Form 

	WSPD
	Weapon System Planning Document 

	WWW
	World Wide Web 


VENDOR SUPPORT CHECKLIST   
Tooling/Test Equipment/Fixtures (F404 Unique Only)

Y   N   N/A

	(    (     (
	· Has F404 Tooling, etc., been identified and written disposition, if desired, obtained from the USN?

	(    (     (
	· Has Supplier established internal procedures to inventory, preserve, and store all Supplier-Owner F404 Tooling/Test Equipment/Fixtures?

	(    (     (
	· Has appropriate tooling documentation been stored with tooling?

	(    (     (
	· Have USN accountable or Supplier-Owned Master Models and Gages been properly inventoried and stored?

	(    (     (
	· Have F404 Unique Gages/Tools/Balance Machines, etc., been removed from calibration cycle?

	(    (     (
	· Has Supplier provided this Checklist to sub-tier suppliers?

	(    (     (
	· Have Tooling/Test Equipment Fixtures (including casting tools) located at key sub-tier suppliers been inventoried, owner-disposition, and maintained?


Technical Documentation and Record Retention

Y   N   N/A

	(    (     (
	· Can Supplier F404 source controlled drawings be kept current?

	(    (     (
	· Is Suppler F404 Technical Data (such as drawings, specifications, quality standards, etc.,) required for spares and engine production, available and current?

	(    (     (
	· Have Supplier F404 Technical manuals been kept current and available?

	(    (     (
	· Are all quality and productions records retained?


Certifications

Y   N   N/A

	(    (     (
	· Can F404 production skills, certifications and qualifications be kept current through similarity to other engine hardware?

	(    (     (
	· Can F404 unique quality and inspection systems remain certified?

	(    (     (
	· Can welding and special processes including sub-contracted F404 operations (e.g. FPI, Wet Blast, Plasma Spray, etc.) remain certified?

	(    (     (
	· Can F404 source substantiation be maintained?


Production Material

Y   N   N/A
	(    (     (
	· Has obsolete F404 component material (such as eyepel) been identified?

	(    (     (
	· Has F404 component material negatively affected by environment regulations been identified (e.g. Cadmium)?

	(    (     (
	· Have exiting Suppliers of F404 raw material been identified?

	(    (     (
	· Have significant material lead-time increase affecting F404 components been communicated to the USN?


Production

Y   N   N/A

	(    (     (
	· Can production facilities/methods accommodate F404 component quantities with sporadic demand?

	(    (     (
	· Have F404 component lead-time changes been communicated to the USN?

	(    (     (
	· Have production capability decisions, which impact F404 components, been identified and communicated to the USN?

	(    (     (
	· Has the Supplier maintained F404 repair capability/test facilities?

	(    (     (
	· Have shipping containers, accountable to the USN, been dispostioned per written instruction?


Communication

Y   N   N/A

	(    (     (
	· Have Supplier points of contact been identified and updated to ensure customer service?

	(    (     (
	· Have sole source Suppliers/sub-tiers confirmed continued product availability?

	(    (     (
	· Have F404 spares forecast and future production requirements been received and distributed to key sub-tiers?

	(    (     (
	· Have specific parts procurement problems been identified and communicated to the USN?

	(    (     (
	· For access and password to the F404 World Wide Web Page, which includes post-production information, email Donna Lohr at donna.lohr@ncts.navy.mil, or telephone at (850) 452-3501 x5644.
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