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DQA-TR-1779

NFAC BLADE REPAIR

PROJECT

MANAGEMENT POLICY:

The NFAC Fan Blade Project must achieve successful blade repairs. To accomplish this, NASA Management must have a consistent Project Quality Assurance Policy accompanied by a program of controlled repair and inspection by procedure to meet expectations.

The Project's objective is to develop a sound repair design and apply this in a manner that provides assurance of design configuration and integrity of repairs for all blades to meet requirements for planned operational use.  Blades must be repaired to an exact design with specified processes in order to have confidence in blade reliability.

All organizations and personnel involved in the repair of NFAC Fan Blades are required to implement this Project Policy, Quality Assurance Plan, Reference Procedures and Good Practice described in this Plan.

__________________________

Project Manager

1.0   SCOPE AND APPLICABILITY 

1.1
Repair Activities

This Plan applies to organizations and activities involved directly or indirectly with the Fan Blade Repair Project.  This Plan is intended to be aligned to the extent possible with the requirements of the NASA Reliability and Quality Assurance Program, Mil-Q-9858A and ANSI/ASQC Q91-1987.  Each organization involved with activites effecting the quality of fan blade repair are required to perform to at least the minimum level as described by this Plan.  The NFAC Fan Blade Repair Program involves but is not limited to the following type of activites:

•

Blade Removal, Installation and Handling

•

Shipping and Receiving

•

Application of Fan Blade Repairs

•

Review, Examination and Inspection of Repairs 

•

Identification and Correction of Discrepancies

•

Testing for Design Validation

•

Repair Process and  Quality Program Verification

1.2  Quality Assurance Plan Requirement

The Quality Assurance Plan (the Plan) is the upper tier Project policy document and all contractor quality plans and procedures must be in concert.  Although supplier and contractor quality plans are required to be consistent with the minimum requirements as stated in this Plan, these organizations will not be required to revise existing plans.  Each organization involved in the repair process will be provided with this Plan, and compliance is expected. 

Upon approval and receipt, contractors and NASA repair organizations must implement this Plan and develop the necessary procedures, test and inspection documents to fully record conformance.  Plans and procedures governing fan blade repair for NASA must conform to Reliability and Quality Assurance directives and standards.

1.3
The Project and Contractors must maintain a system which ensures that supplies and services submitted for NASA acceptance conform to contract requirements. The Project is required to perform or have performed the necessary planned inspections and tests required to substantiate product conformance to design  specifications, or those otherwise required by contract.

1.4
On-site review of NASA and Contractors Quality Plans is implemented by NASA under the direction of the Project Manager in accordance with this  Plan.  In addition, the Project may elect to perform tests, examinations, or inspections to verify items, that are designated as critical,  to meet project requirements.  NASA Inspectors may provide inspections and verifications of conditions outside the scope of individual contractor inspection systems, such as system or structure tests under the direction of the SR&QA Manager or Project Manager.

2.0    ORGANIZATION AND RESPONSIBILITIES

2.1  Project Activities

On and off-site repairs, installation and component reviews are implemented by NASA and contractors in accordance with approved Quality and Inspection planning.   NASA and contractors are also responsible for defining and requiring the appropriate minimum quality assurance requirements on their suppliers and sub-contractors.

Overall Project Quality Assurance Policy is established by the Project with support from Construction, Engineering and Quality.   All plans (NASA, contractors and suppliers) are implemented  under the direction of the Project Manager in accordance with this Plan.  In addition, the Construction, Engineering and Quality Managers are required to support and implement this Plan to achieve successful blade repairs to a specific design and level of product quality.  All Project Management personnel have the organizational freedom and authority to:

•
Initiate action to prevent occurrence of  discrepancies and nonconformances relating to product, process and quality;

•
Identify and record problems relating to the product, process and quality;

•
Initiate and  recommend solutions to the Project;

•
Verify implementation of procedures and corrective action solutions;

•
Control processing, delivery, and installation of discrepant / nonconforming product until the deficiency or unacceptable condition has been corrected;

•
Address issues of concern or disagreement  to Project Management.

2. 2  Management Review   

Management will periodically review  the Project QA Program including maintenance of supporting documents involved with Fan Blade Repair,  and  assess the effectiveness of implementation.  The management review will be documented.

2.3  Management Representative
Management’s Representative with full authority shall review each organization's QA Plan to assess the plan's suitability and effectiveness for satisfying requirements.   These assessments of QA Plans are to be recorded. 

2.4  Control of the Project  QA Plan

The SR&QA Manager will prepare and maintain the Project QA Plan.  The Plan including revisions will be issued  to each organization involved in activities effecting fan blade repair quality.  The organizations involved are expected to maintain this document in a manner that ensures policy and requirement changes are incorporated into procedures and instructions.

The Plan is developed with concurrence from Construction, Engineering and Quality Managers and approval by Project Management.  Once approved, the Plan shall be distributed and implemented as required.

2.3  ORGANIZATION FLOW CHART

PROJECT MANAGER
Need Org Chart
2.4  Responsibilities

The following members of the NFAC Fan Blade Repair Project are assigned responsibilities under this Plan:

2.4.1  Project Manager (PM) 

The PM is responsible for the project.  This responsibility includes but is not limited to Quality, Cost, Schedule and ensuring that this Plan is implemented.  The PM is overall responsible for engineering design, validation of the blade repair design, and for design change review by Engineering and Quality.  The PM is responsible for  management of the Project in accordance with NASA/Ames management plans, directives and this Plan.  The PM is a voting member of the Material Review Board (MRB)
2.4.2  Engineering Manager (EM).  

The EM is responsible to provide a repaired fan blade that will operate for a specified period under described conditions and circumstances.  This includes but is not limited to blade repair design test, verification, support equipment, test fixtures, and examination and testing. Additionally, the EM is responsible for fan blade design test planning including safety, as well as examination and/or testing of blades intended for operational use.  When required, the EM will initiate changes to the approved repair design, process, procedure and  proposed variance regarding acceptance or rejection of blade repairs.  The EM is responsible to ensure material procurement specifications and changes to issued design and test documents are reviewed  and approved prior to issuance.  The EM will ensure that procurement of material and services in addition to the repair design and repair process are carried out in accordance with this Plan and specified reference standards and codes. The EM is a voting member of the Material Review Board.

2.4.3  Safety Reliability & Quality Assurance Manager (SR&QA)

The SR&QA Manager is responsible for initiating this Plan and oversight of all Quality Assurance and Safety matters for the Project.  SR&QA responsibility includes but is not limited to reviewing engineering and procurement documents and initiating Process Control, and verifying quality of the repair performed by NASA and contractors.   The SR&QA Manager is responsible for surveillance and auditing  organizations that perform blade repair including the implementation of Project approved plans, tests, procedures,  process control plans and documenting fan blade repairs.  SR&QA will participate with management in conducting  and documenting Management Reviews of the Project.  SR&QA presides over and is a voting member of the Material Review Board for determining resolutions to Discrepancy and Nonconformance issues. 

2.4.4 Construction  Manager (CM) 

The CM  is responsible for blade repair activities.  The CM coordinates development of technical content for procurement actions, and participates in activities pertaining to design, documentation, safety, testing, product quality, cost and schedule.  The CM is responsible, but not limited to, implementating this Plan and overall coordination of product logistics and flow to achieve completion of quality repairs on  schedule and within cost goals of the Project.  The CM is expected to take the lead in conflict resolution regarding matters related to Contracting and Procurement and is a voting member of the Material Review Board. 

2.4.5  Data Manager (DM).  

The DM has the responsibility for controlling all documents that define the Fan Blade Design Baseline, repair, repair verification, and any other documents relating to materials and repair.  This responsibility must be achieved by implementing a day-to-day procedure of Configuration/Data Management for the Project.  The DM will serve as the receiving and distribution focal point for NASA, contractor and supplier data that provide information relative to safety, contracts, specifications, repair process and procedures that verify design repair completion.  The DM will also act as the central control for document  retention of discrepancies related to the project.  Engineering and other changes and revisions to this Plan and Procedures will be controlled via Data Management to ensure approval prior to distribution and use.  The DM will ensure that project documents are kept current.

2.5
Applicable Standards

The Project Quality Assurance Plan is intended to comply with the requirements of:

Mil-Q-9858A-Quality Program Requirements

Mil-I45208A-Inspection System Requirements

ANSI/ASQC Q91-Quality Systems-Model for Quality Assurance in Design / Developing Production, Installation and Servicing

NHB 5300.4 (1B),  Quality Program Provisions for Aeronautical and Space System Contractors

AMM 5311-1 Delegation of SR&QA Functions

AMM 5331-1  Disposition of Nonconforming Articles and Materials

AMM 5337-1  Instrument Recall / Calibration

AHB 1700-1 Health and Safety Manual 

The following documents shall be referenced as applicable to specific work activities:

ASNT-TC-1A  American Society for Non-Destructive Testing,  Recommended Practice  for Personnel Qualification and Certification.

 ASTM -E-114-90  Ultrasonic Pulse Echo Straight Beam Exam by Contact Method American Society for Testing and Materials

2.6  Definitions

"Shall" denotes a requirement. 

"Should" denotes a recommendation. 

“Must” denotes a normal course obligation unless otherwise addressed to the Project satisfaction.

"May" denotes permission:  neither a requirement nor a recommendation.

"Contractor" denotes a contractor or sub-contractor providing material and services under a NASA Fabricate and Install (Blade Repair) Contract.  

"NASA Supply Contractor" denotes a contractor or sub-contractor supplying material or equipment under a NASA Supply Contract.

2.6.1  NASA and Contractor Review

NASA review denotes an abbreviated examination of a part or component (such as a fan blade) by NASA (or representative) to identify serial number, availability of a Process Control Traveler, and obvious damage due to handling or packaging.  All review activities will include verification of process control or traveler completion to the extent of repair process completion.  

Contractor review denotes a specific activity as indicated by the Contractor's Quality Plan or Program.

2.6.2  NASA and Contractor Examination

NASA examination denotes component or part Review (see def.) and further includes a detailed bench check by NASA (or representative) of each fan blade to identify blade conditions that require repair.  The examination shall be sufficient to identify and plot (record) the location, approximate size and type of discontinuity, delamination, surface imperfection or roughness due to handling that should be corrected.

Contractor examination denotes a specific quality  verification activity as indicated by the Contractor's Quality Plan or Program.

2.6.3  NASA and Contractor Inspection

NASA inspection denotes component or part review (see definition) by NASA (or  representative) and includes but is not limited to the following:

a.
Verification of contractor traveler completion as documented,

b.
Verification of documented pre-approved repairs,

c.
Comparison of Contractor Nondestructive Examination (NDE) and Quality Control Visual Exam results with acceptance as specified,

d.
Identification of blade conditions (Handling & Process) beyond that documented by NASA or Contractor Travelers,

e.
Identification of incomplete documentation, blade conditions or other issues that require resolution prior to fan blade release to NASA.

Contractor inspection denotes a specific quality verification activity as  indicated by the Contractor's Quality Plan or Program. 

2.6.4  NASA/Contractor Nondestructive Testing/Examination (NDT/E)

NASA and Contractor NDT/E refers to traditionally known industry methods of component or part examination without destruction of the item being examined or tested.  For fan blade repair this will possibly include “Visual” or “Ultrasonic” methods.  NDT/Ultrasonic  requires specific calibrated equipment, proven procedures and qualified personnel.  For Visual NDT/E, personnel are required to be qualified to evaluate and determine conformance to specification.

2.6.5 Materials

Materials refers to fan blades, resin, fiberglass, adhesive (bulk and sheet), epoxy, fiber, cloth and other filler material used for reinforcing and strengthening the blades.

3.0  DOCUMENT and DATA CONTROL

3.1  Scope

Documents and data (hard copy or electronic) resulting in the Blade Repair Design including material specifications, tests, calculations, analysis supporting the design, testing and design validation results must be controlled in a manner to ensure that blade repair will be in conformance to the validated design and will be available for review upon request.  Additionally, specifications for procurement of material and services, repair design drawings, procedures, inspection plans and manuals must also be available for review.  This includes all changes to these documents.

3.2  Document and Data Control Procedures

Document and Data Control Procedures shall be in accordance with procedures approved by the Project.  Procedures will as a minimum require that the Project maintain an effective document file that includes specific listings of procedures and  plans approved by the Project for Blade Repair, and 

documents that are obsolete due to changes.  Procurement or Design Document changes effecting blade repair will be subject to the same review and approval as the original document.  Control will ensure that only approved documents are utilized in effecting repairs, and that obsolete documents are retained for reference.

3.3  Applicable Organizations

Organizations involved with Blade Repair will have current and approved documents on file to be available for those personnel performing activities effecting Blade Quality.

4.0   PROCUREMENT

4.1  Procurement of material and services for Fan Blades must include consideration of supplier/contractor credibility and reliability of supplied material quality  to the degree that achieves conformance to required specifications.

4.2  To ensure quality,  procurement will be according to procedures as required and  approved for the project, and will include consideration of the  following:

•
Specific tasks that include techniques, methods and processes,

•
Requirements for consumable and other material specific to Blade Repair,

•
Requirements for identifying and  tracking processes and materials,

•
Exact process, process documentation and verification, 

•
Product material, process qualification and data, 

•
Exact level of material quality and integrity of material and repairs,

•
An assessment of Supplier/Contractor Plans, procedures and personnel  qualifications for performing specific activities,

•
Level and timing of receiving inspections relative to products and service,

•
Receiving inspection, storage, shelf/use life, and handling requirements,

•
Calibration requirements.

4.3  Requisitions for procurement of contractor and supplier services and materials that become part of the repair require review and approval.  Review by Engineering and Quality with approval from the Project is required for design repair materials  and repair activity services.  Material and service procurement by contractors for others (subcontract) must include the requirements of this Plan and other applicable references and specifications.  

5.0   MATERIAL CONTROL

5.1  Scope

Material Control applies to and is required to be implemented by all organizations involved with the blade  repair effort.  This includes material procured by organizations other than NASA for blade repair.   Control procedures and practices must be approved by project management.

5.2  Procurement

For consumables and parts to be acceptable for fan blade repair and operation, items requisitioned,  purchased or obtained from stock must be reviewed and verified to meet specified requirements.  Materials are required to be specified to NASA or Industry Standards and  Receipt Inspected for Quantity and Quality as specified for conformance to established requirements for fan blade repair.

5.3 Handling, Storage and Repair Activity

Blades and Blade Repair Materials must be handled and controlled in a manner to ensure that existing and received quality is not compromised  or degraded from  that specified and intended.  Blades and repair materials  must be handled and  controlled in accordance with Project procedures and manufacturer's procedures  to ensure that materials are properly stored and used within the  Recommended Shelf Life, and not contaminated during storage, handling and repair activity.  Materials used in making blade repairs must be identified according to Batch or Lot on the respective Blade Repair Process Control Traveler, or equivalent, as applicable.  Material identified to be beyond approved shelf life, possibly contaminated, damaged or stored in an unacceptable environment will  be identified and segregated from other acceptable  materials.  Suspect or discrepant material will be identified by Discrepancy or Nonconformance Report  as required, and be approved prior to use. 

6.0  REPAIR DESIGN & TESTING

6.1  Fan Blade Repair Test Plans and Procedures

Test plans and procedures shall be reviewed by NASA Engineering, Quality and  Project Management.  Test plans and procedures applicable to Fan Blade Repair shall include sufficient detail for personnel to set up, perform the tests, identify response, log test data and either accept or reject the repair.  

Detailed checklists shall be part of test plans and procedures as necessary.  The review of test plans and procedures shall include clarity of instructions for adequacy and accuracy. Test procedures and plans shall be adequately specific to permit duplication of the test with the same or similar results. 

Performance of tests for qualifying Fan Blade Repair design and methods shall be documented in detail including modification of fixtures, test setups, test parameters, cycles, temperatures and other aspects of the test having impact on the qualification process.   Plans and procedures established for testing  shall be reviewed by Engineering and Quality with concurrence/ approval by the Project  prior to conducting tests for acceptance of the Blade Repair Design.

6.2  Material for Design Validation

Material testing, including chemical and physical tests, required for blade repair shall be performed in accordance with test plans and procedures.  Material used for Fan Blade Repair shall be identifiable up to consumption or integration into the Designed  Repair Process.  Material used in blade repair including the blade must be identified as to serial, lot, batch or other category, and this must be recorded as a part of the permanent Blade Repair History.  Records of Material Certification or other required data must be submitted to the Project upon work completion or test validation as required by this Plan and the Repair Specification.

6.3  Design Validation

Testing may be performed by NASA or at contractors'  facilities at the direction of the Project Manager, provided the test set-up including fixtures are so designed to preclude an accident or injury to personnel, and/or components.  Test Plans and procedures including fixtures must be described in detail  indicating the parameters for the test and the specific attributes for acceptance or approval.  To the maximum extent possible, tests performed for purpose of design validation must utilize components or parts that represent the actual component or part to be used operationally. The Test setup must equate to and be capable of achieving the  maximum operational stresses and  loads along with other operational and environmental conditions.

6.4  Acceptance

Inspection/Acceptance Plans require review by Engineering and Quality with Project approval in accordance with applicable requirements.  Fan Blade Repair organizations that conduct the acceptance tests, must log their test activities and submit results as specified according to this Plan and applicable documents.

6.5  Documenting and Reporting Test Results

Acceptance testing may be witnessed by NASA Engineering and/or SR&QA personnel.  Procedures shall be available to Test and Inspection Personnel, in legible (preferably typed) format, prior to commencing tests.  NASA Engineering, who performs the tests, and the SR&QA witness shall stamp or sign the test procedure to signify that the test has been completed in accordance with procedures and that the accuracy of data is recorded.

7.0 CALIBRATION OF MEASURING AND TEST INSTRUMENTS

7.1  NASA and Contractor Instruments

Measuring and test equipment used by NASA and contractors shall be calibrated and maintained in accordance with AMM 5311-1 or equal.  The individual using calibrated devices for verification of material thickness, composition, strength, or other material characteristics or attributes shall ensure that instruments are calibrated.   Documented calibration of standard commercial measuring hardware, such as tape measures, rulers, squares, and hand levels is not required.

7.2  Instruments Used for Validation of Repair Design

Nondestructive Test, Chemical and Physical Test Equipment (including autoclave, pressure, vacuum and temperature devices used by NASA and contractors for validation of repair design) shall be calibrated and maintained in accordance with approved procedures.

8.0    REPAIR PROCESS CONTROL

8.1 Traveler

Control of Repair Process is critical to the success of the NFAC Fan Blade Repair Program and to tunnel operations.  In this regard, it is imperative that processes employed to effect repairs are controlled with respect to blades, handling, shipping, receiving, storage, materials, repair technique, reviews, examination, inspection, testing, and installation.  

The Fan Blade Traveler is established to maintain Process Control for blade repair activities and is issued by Project Management after being  reviewed by Engineering and Quality.  Travelers are  to facilitate control and document tasks and other activities effecting quality of the repaired Fan Blades.

The Fan Blade Repair Traveler  (or contractor equivalent) is to be implemented and followed whenever repair or other activities occur with the blades.

8.2 Traveler Revisions

The Fan Blade Repair Traveler will  be revised as necessary to accommodate changes to the approved  repair process and provide a correct  and current direction for blade removal,  movement, handling, repair procedures, review, examination, inspection, testing, instrumentation and installation as required.   Blade Repair Travelers will indicate the specific facility, organization and procedure for the activity or task, and provide for documenting receipt of blades and completion of the specific repair or other effort required.  Fan Blade Travelers will accompany blades through out the repair effort from removal to installation and document completion of each effort listed.  Whenever conditions exist that necessitate possible repair or assessment including minor abrasive damage, this must be documented and indicated on  the Traveler.

8.3 Design Repair Mods - Traveler

Whenever modifications occur to the approved design repair process, the Traveler shall also be revised to reflect these changes.  The Fan Blade Repair Traveler must document the movement and repair of each blade and provide an accurate accounting of the repair process and recorded data.  At each step of the repair process, assigned personnel are required to assume responsibility for each blade, and indicate that tasks defined by the traveler are performed, monitored, examined, reviewed, inspected, tested and completed.

8.4  Traveler per Blade

Traveler processing (or equivalent) shall be as indicated by this Plan, and accompany each blade throughout the repair process at NASA and contractor locations.

8.5  Discrepancies

Abrasive damage to the original outer coating surface but not into the wood will be considered as minor,  but must be documented using the Traveler.  For Blade damage greater than that described as minor, such as handling drops, forklift hits or impacts to blades that results in an encroachment beyond the surface coating into the wood or other damage, a deficiency exists and this requires identification on a Discrepancy or Nonconformance Report with notification to the Project.

9.0  REVIEW, EXAMINATION, INSPECTION AND TESTING

9.1  Inspection Planning

NASA and contractors will prepare production repair and inspection  control planning documents that include specific work tasks.  This planning may include specific procedures for receiving inspections as well as procedures for checking or verifying activity completion.  This planning will provide, in sequence, all activities that require review, inspection, examination and testing for fan blade repair.

9.2  Blade Repair Inspection 

In accordance with this Plan, there shall be a process for repair verification and instructions for specific inspection activities, such as inspection of fan blades upon receipt, after cleaning, and at specific times during the entire repair process.  Inspection planning shall also include Nondestructive Examination.

9.3  Receiving Inspection Instructions

Procuring organizations shall provide instructions for Receiving Inspection of items such as Government Supplied equipment, purchased repair consumable material, and equipment from suppliers.  These instructions address issues such as part identification, configuration, shipping damage, appropriate storage, and preservation measures.  The Receiving Inspection Instructions shall reference applicable procurement specifications and blade repair drawings and confirm adherence to  specifications as applicable.  Receiving Inspection may be specified as a part of the Procurement Order and shall be available for review by the Project as requested.  Release of Discrepant or Nonconforming Material is not authorized except for partial release when only a portion of the items received were deficient, or for other unusual circumstances as approved by the Project.

Records of Receiving Inspection shall include authorization for receiving  Discrepant Material, or material that does not correlate to specification or data from the supplier such as material certifications, test reports, analytical and other data specified by Procurement.

9.4  Nondestructive Test (NDT) Procedures

NDT by contractor and NASA Personnel shall be performed using procedures prepared and qualified as required by the applicable code,  National Aerospace Standard 999, ASTM Specification, ASNT Recommended Practice and as approved by the Project.

9.5  Workmanship Standards

Acceptance/rejection criteria may require the use of visual aids or physical samples of acceptable/unacceptable repair workmanship.  The Project shall establish Workmanship Samples and Standards in coordination with Construction, Engineering  and Quality with approval by Project Management.

10.0   PERSONNEL

10.1
Indoctrination and Training of Personnel

In order to ensure conformance to Project  requirements and procedures for Fan Blade Repair, each person performing activities effecting Quality must be familiar with the following as necessary:

•
NASA Quality Assurance Plan

•
Contractor QA/QC Plans

•
Fan Blade Repair Drawings and Material Specifications

•
Procedures for Repair, Review, Examination, Inspection and Testing

•
Blade Handling  and Repair Process Controls. 

10.2 Experience

To the extent required, personnel performing Reviews, Examinations, Inspections or Tests are to be assigned or designated on the basis of experience, familiarity and capability.  Records (Project or otherwise) of formal or informal Training  shall  document the basis on which personnel are assigned.

10.3  Capabilities

NASA and Project personnel performing “Reviews, Examinations, Inspections or Nondestructive Testing” (see definitions)  for determining Fan Blade Repair Design Validation and Repair Quality are to be familiar with processes and procedures, and be cognizant of  repair materials and  their application in effecting repair completion.  Personnel must be capable of discerning damage or conditions that render the product acceptable and unacceptable. 

10.4  Qualifications

Contractor Quality and other personnel performing reviews, examination or inspection  for conformance verification of material, process or repair will comply with the contractor requirements for personnel qualification as described by their Quality Plan/Manual.

10.5  NDT Qualification Requirements

NDT Inspection shall only be perrormed by personnel qualified as Level I or Level II in accordance with SNT-TC-1A,  Recommended Practice, or equivalent as required by specifications and/or approved by the contractor's Inspection System.  Where applicable, the NASA and contractors must maintain an Inspection Personnel Qualification/Certification and Training Program.

10.6  Training and Qualifications Documentation

Each organization shall document the  training and ensure training  requirements for each individual involved in the repair process is accomplished to the degree of assigned responsibility.  Records of personnel training and qualifications shall be available for review on request by the Project.

11.0  DOCUMENTATION
11.1  Repair Documentation

To the extent required to provide a complete historical record of all repairs to fan blades, data resulting from reviews, examinations, testing, inspections (including NDT/E), processes and procedures are to be documented and submitted to the Project.  The repair design, design validation, repairs and repair inspection records including dispositioned discrepancies of repairs and materials are to be assembled and made available to NASA Operations on completion of the Project. 

Documentation shall include details of repairs, repair design (including testing and validation), material requirements, and testing that is related to qualification of material, repair procedures,  and verification of completed repairs.   

1.1.2   Contractor Inspection Records

The contractor will provide records to NASA or will retain records in accordance with their approved contractor's Quality Plan and Inspection System.  Contractors shall  submit records of repairs by completed Inspection Test Planning, NDT/E,  Material Test Reports and Nonconformance Reports in accordance with the contract specification.  Submittal of Records may occur at the time of Part custody transfer or as otherwise approved by the Project.

11.3  NASA Documentation

The Project will provide records as required to fully document the repair of each fan blade.  This record will incorporate contractor repair data with that of NASA's to record repair completion and acceptance.  Records of  Fan  Blade Repair will include as appropriate design, testing, material data, and validation of repair design.   Final Repair Records shall provide a complete repair history file of Blade Repair, and be  indexed for review or disposition as directed by the Project to facilitate retrieval as required by the Project.

11.4  Inspection Documentation

Fan blade repairs, reviews, examinations, inspections and Nondestructive Testing  (NDT)  that are specified to verify blade identification, damage, repairs, test results and installation are required to be documented.   Shipping/ Receiving, handling, repairs, installation reviews, examinations, inspections  and testing performed by NASA and contractors are to be documented in accordance with the Project's approved Plan, Procedure or as specified by Process Control or Inspection Planning.

11.5  Documenting and Reporting NDT Results

NDT performed on fan blades shall be evaluated and reported in accordance with the approved procedure.  Results of NDT Inspection are to be submitted as required by the specification and approved procedure.

NDT results may be documented using a report/evaluation form to indicate the inspection system, calibration, and inspection system's sensitivity.   Results shall include consideration of areas not examined due to component configuration or  surface roughness, report acceptance, rejection or other information as required.

11.6  Records of Review, Examination, Inspection and Testing

Records of Review, Examination, Inspection and Testing shall be documented on  the Fan Blade or Contractor Traveler, Shop Process Control Sheet or other forms as required.  Where Review, Examination, Inspection or tests reveal blade repair conditions that are not acceptable quality, these conditions must be described and reported to the Project using the Traveler and/or  Nonconformance Report as appropriate.  Fan Blades provided to the contractor shall be compared to the NASA Traveler to identify additional damage conditions resulting from handling or shipping.  Blades comparing favorably to the NASA documented "as shipped condition" need not be identified or reported as a nonconformance.  Other additional damage will require nonconformance reporting. 

12.0  DISCREPANCY & NONCONFORMANCE CONTROL

12.1  Discrepancy Reporting

Discrepancies in material, repair or repair process shall be documented and reported using an Discrepancy or Nonconformance Report or equivalent. 

For ease in processing,  Blade Repair Contractors shall use the Nonconformance Report (NCR) or equivalent.

NASA organizations and representatives shall use the Discrepancy Report  (DR).

12.2.  Contractor Discrepancies

The Repair Contractor is required to report deviations from technical specifications and applicable references documents as a Nonconformance Report (NCR). NCRs shall be forwarded to the Project for processing, disposition and approval in accordance with this Plan.  Included with the NCR should be the contractor's recommended disposition to resolve the discrepancy in order to achieve acceptable product.  For Discrepancies/Nonconformances identified by or at the contractor's facility, a Material Review Board  (MRB) may be convened by the contractor to derive a suitable recommended   disposition.  For contractor MRBs, a representative  designated by the Project may be assigned to this  MRB.  The NCR and contractor's recommendation may be forwarded to the Project for review and possible approval. 

NCRs, initiated and submitted by the contractor, will be processed for review and approval by the Project and then returned to the contractor for completion as dispositioned.  Project Management will order distribution, as needed, and will come to agreement on an approved course of action (disposition) to resolve the discrepancy. 

12.3  NASA Inspection Discrepancies

NASA and representatives shall report non-corrected deviations to contract documents using a Discrepancy Report (DR).   The DR shall also be used by NASA to report apparent discrepancies in configuration, repair, or  repair processes  at a contractor's facility. 

12.4 In Process Discrepancies

For those discrepancies discovered during in process activities by NASA surveillance or review, the NASA representative shall bring this to the organizational supervisor's or contractor’s attention for correction of  the condition, and/or to allow initiatiation of a NCR or DR in accordance with this or the approved contractor's Quality Plan.  If a material discrepancy is immediately corrected, the NASA Inspector Representative is not required to initiate an DR.  Initiation of an IDR is required for discrepancies which require NASA Material Review Board (MRB) action such as:

•
Deviations from approved repair procedures (such as epoxy injection procedures, lay-up of material on Fan Blades or alignment  sequence) which may adversely effect product performance,

•
Discrepancies discovered during NASA review, examination, inspection or testing,

•
Substantial or continuing inadequacies in material or process  controls in NASA shop or contractor facilities, such as an out of sequence blade repair material lay-up,

•
Contractor  or Project  personnel acceptance of unsatisfactory work or materials,

•
Use of Measuring and Test Instruments that are out of calibration.

12.5  IDR/NCR Data Management Process

Once initiated, an DR or NCR is processed through the Project for log-in and distribution via Data Management in accordance with approved procedures and practices.  After the MRB approves the IDR/NCR's disposition, it is returned to the organization that will perform the approved correction.  Once the Discrepancy or Nonconformity is corrected, the DR/NCR is returned to the SR&QA Manager who may request verification of the completed action.  The completed DR/NCR, once verified, is returned to the Project for close out and retention by Data Management.

12.6  Control of Nonconforming Material and Hardware

Material, mechanical components and products identified as Discrepant or Nonconforming shall be identified, tagged, and segregated (if appropriate) in accordance with NASA or the contractor’s Inspection System and/or contract documents.  This material shall not be used unless specific approval is obtained from the Project.  This requires review and concurrance by Engineering and Quality with approval by the Project Manager.

12.7   Preventative Action

When Material Review Boards (NASA or Contractor) recommend Preventative Action, the SR&QA Manager may evaluate the timeliness and effectiveness of action taken to prevent reoccurrence of the discrepant process, procedure or activity.  The SR&QA Manager may identify inadequacies and recommend changes in the Contractor Inspection System through Project Management.
13.0  SURVEILLANCE AND AUDIT

13.1  Surveillance of NASA and Contractor Inspection Systems

The Project will perform oversight, as necessary, of Blade Repair activities.  Additionally, the SR&QA Manager shall conduct periodic surveillance of the repair process and inspection of the  approved  Inspection Systems. This will include Quality Surveillance Checklists as appropriate that will provide an objective evaluation of the Repair and Inspection activities.

Results of the surveillance shall be noted on the Checklist, including descriptions of problems and corrective actions. Verification of completed corrective action will be noted on the Checklist, or by reference to a subsequent surveillance.  The SR&QA Manager shall retain the completed checklists.  

This surveillance may include:

•
Inspection planning, procedures and personnel training

•
IDR/NCR control and disposition

•
Calibration and control of measuring and test instruments

•
Drawing and document control

•
Procurement and Material control

•
Inspection results documentation and records

•
Process Control Maintenance.

The SR&Q Manager will include a summary of surveillance activities as an input to the Quality Status Report to Management.
13.2  Audits

SR&QA will perform  audits of the Blade Repair Project activities both at NASA and contractor sites.  The SR&QA Manager and other members of the Project or other organizational  staff may be requested to participate in these audits as members of an audit team.

13.3  Periodic SR&QA Reports

The SR&QA Manager will provide periodic information on the implementation of the Blade Repair Project's Quality Assurance Plan.  This information may be furnished or included as part of other status reports to Project Management and  shall include as necessary:

•
Blade repair activities completed, ongoing and anticipated efforts,

•
An evaluation of on-going blade repair activities,

•
An assessment of repair inspection and verification,

•
Problems relative to Plan implementation or blade repair.

13.4
Final SR&QA Report

The SR&QA Manager will provide an overall summary of the Project's Quality Assurance Plan after completion of the Blade Repair.  This summary may include the following:

•
A review of Blade Repair SR&QA activities,

•
A review of concerns and difficulty relative to Quality and Inspection Planning, including Plan implementation,

•
A summary regarding the adequacy of this Quality Assurance Plan.
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Repair Design Information Sheet


A-1  Fan Blade Repair Design

B
Familarization & Training Record.

C
Review, Examination and Inspection Report

D
Supply & Shipping  (ARC-66) Document

E
Receiving Report

F
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G
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H
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H-4 Traveler page, Items 9 thru 12


H-5 Traveler Page, Continuation Sheet
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Discrepancy / Nonconformance Report

J
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Appendix-B
NFAC

FAN BLADE

REPAIR

PERSONNEL TRAINING 

RECORD

Date:___/___/___
NFAC Fan Blade Repairs requires that personnel performing activities affecting quality be familiar  and/or  experienced with the task requirements.  When instructions are provided to personnel performing repair procedures, including handling, review,  etc, this form may to be used to record the training, familarization  or experience.

Subject: ______________________________________________________

Reference:________________________Procedure:___________________

______________________________________________________________

Summary of Instruction:
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Personnel Receiving Instruction

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Instruction by:_______________________

Appendix- C
NFAC

FAN BLADE

PROJECT

Review, Examination, and Inspection

Report
Date:__/__/__

Item:______________________________________________________

Material  or Parts Specifications / Drawing:_________________________________________

___________________________________________________________________________

Procedures or Processes Involved:_____________________________________________

Purchase Order or Requisition No:________________________.Supplier:_______________

========================================================================

Review (R),_____.  Examination (E),_____.  Inspection (I),______.
The  following item / attributes were assesed for correctness of/to.

___Shipper “vs” Purchase Comparison.

___Documentation;


Catalog Cut___, CMTRs___, Calibration___, Drawings___, Certification___, Analysis___,  Performance Data___,  NDT Results___,  Inspection., or Examination____. Test Data___,

Packaging___,
Physical Damage___,  ID & Markings___,  Lot, Batch or Heat Nos.____,

Repair Process____,   Cleanliness / Coating____,    Physical Size____,  Thickness____,

Delamination_____,  Surface Roughness_____,  Repair Process____,  Completion____, 

Description of R, E, or I Performed;________________________________________________

____________________________________________________________________________

____________________________________________________________________________

Equipment or Aids used to perform the R, E or I;______________________________________

____________________________________________________________________________

____________________________________________________________________________

Results of the Review, Examination or Inspection;__________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

______________________________________________________Items Accepted:_______________________, Rejected,______________________

Name:______________________Signature:_____________________Date:___/___/___

Appendix-E
NFAC

FAN BLADE PROJECT

SHEET 1 OF ____
RECEIVING REPORT

Date:__/__/___

The NFAC Fan Blade Project requires Purchased Material or Parts be “Receipt Inspected”. Receiving includes Parts, Finished or Raw Materials, Consumables and other items that become integral to Fan Blades and Testing for Fan Blade Repair Validation.

Purchase Order or Requisition No.________________________

Supplier:____________________________________________

Material  or Parts to be Received:_________________________

Purchase or Requisition

Numbered  (Line) Items:_______________________________________________________________________

____________________________________________________________________________

Check List


•  Use a check (√  ) for conformance and a cross ( x ) for discrepancy or nonconformance.



• Note actual quantity received.

Quantity Ordered:__________, Received:________, Short _________.

__  Packaging


__  ID and Markings

__  Data Reports

__  Physical Damage

__  Cleanliness / Coating
__  Other

__  Physical Sizes

__  Certification

Lighting during Receiving:
Excellent: __
Good: __
Fair:  __
Poor:  __

Special Instruments Required for Receiving:_________________________________

============================================================

Comments:  (Additional  information, list dimensions  checked,  describe   nonconformance etc.)

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

Reported by:___________________Date: __/_ _/_ _

Appendix-F
NFAC

FAN BLADE

PROJECT

FLAW PLOT FORM

Page ___ of ___

NFAC Fan Blade Repair requires that blade flaw/s or other suspect indications for repair and the designed repair be adequately documented.  Describe the flaw/s indications and the suggested repair technique (if known) below:  This form may be used with any Blade Repair Appendix documents or other Forms used by the Project.

Flaw Location
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Extent of Condition:

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Suggested Repair:

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Appendix-I
NFAC

FAN BLADE PROJECT

DISCREPANCY___ NONCONFORMANCE___

 DR / NCR  REPORT  No._____, Page 1 of ___
Date:__/__/___

Discrepant or Nonconforming Material , Part or Item:________________________________.

Specification:__________, Drawing:______________

Repair Procedures or Processes involved:________________________________________

Purchase Order or Requisition No.______________Supplier / Contractor_________________

------------------------------------------------------------------------------------------------------------------------------------------------

Discrepancy  (DR) or  Nonconformancy   (NCR) identified during; 

 REVIEW (R),___. EXAMINATION (E),___. INSPECTION (I),___. OTHER____.,  and  relates  to  the  following:

__Packaging


__ID and Markings


__Test Reports

__Physical Damage


__Cleanliness / Coating

__Delamination

__Physical Sizes


__Certification


__Surface Roughness


__Repair Process


__Calibration


__Other


============================================================

Description of  DR or NCR condition:

________________________________________________________________________

________________________________________________________________________
________________________________________________________________________

Recommended Disposition: 
____Replace,
____Rework, 
____*Repair,

____*Use As Is,
 ___*Other 

(* Explain and provide details)

________________________________________________________________________
________________________________________________________________________

________________________________________________________________________

========================================================================

Action Taken to correct Discrepancy / Nonconformance:
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Approvals
Date
Name
_____Signature____________________

Engineering______________________________________________________________

Quality__________________________________________________________________

Project__________________________________________________________________

Correction Action Completed:________________ QC
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