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1.0
PURPOSE
This Quality Management Plan defines the quality system for the Microwave Anisotropy Probe (MAP) project and provides the procedures which implement this system.

2.0
OBJECTIVE
The objective of this quality system is to enhance project performance and comply with the intent of the ISO 9000 standards.  The quality system will cover all services and products delivered under this project.

3.0
QUALITY SYSTEM REQUIREMENTS

3.1
Quality Policy
MAP Project Management is committed to quality and excellence in all endeavors.  Our goal is to achieve 100% mission success of all MAP Project objectives through the delivery of error free services and products.  We will accomplish this by aligning product team, supplier and individual objectives with MAP Project objectives, continually developing the knowledge, skill, experience and flexibility of our people for success in the future; and by our personal ownership and commitment to continually improve our MAP team, processes and output.  We are committed to the philosophy of doing things right the first time and fostering that culture within the MAP Project.

3.2
Responsibility
The MAP Project Manager (PM) and the Flight Assurance Manager (FAM) are responsible for implementing the MAP policy for quality.  The PM will delegate responsibility to all department managers and supervisors to effectively identify, plan for, and organize resources to accomplish the required work and provide adequate controls over products and services, in accordance with the established policy.  

The FAM will have the responsibility and authority to develop, implement, and monitor quality plans and procedures across the MAP Project organization. Product Leads have the responsibility for implementing the requirements of this plan and shall assure that procedures and activities satisfy the requirements of the MAP Project. The FAM and Quality Engineers (QE) shall provide support to Product Leads on request. The FAM or designee shall perform routine assessments of each Product Leads activities. The FAM may delegate responsibility and authority for certain activities to a designated Quality Engineer.

The individual Product Leads within the MAP Project organization shall utilize this manual or establish, document, and maintain quality systems that ensure that services and products supplied conform to MAP Project requirements.  Once approved, the quality system documentation will be controlled by the FAM.

To satisfy the requirements of the MAP Project, Product Leads have the responsibility and authority to:

a.  Define and implement quality procedures within their

    organizations 

b.  Organize resources to accomplish department objectives

c.  Establish controls to identify, reduce, and prevent

    quality deficiencies in products and services 

d.  Establish processes for verifying corrective actions

e.  Establish processes for continuous improvement, ensuring

    maximum customer satisfaction

f.  Maintain a flexible organization that responds to

    project requirements through communication and

    cooperation.

The Project Manager, FAM and functional department managers will work in concert to ensure that team leads, product leads, and other MAP Project personnel have the resources necessary to satisfy the requirements of the project.

3.3
Management Review
The FAM, as the designated representative of the Project Manager, shall establish a management review program and provide insight to determine the adequacy of management policies and department implementation procedures.

4.0
PROCEDURES
MAP Project procedures are included in the following sections.

5.0
GUIDELINES AND INSTRUCTIONS
Guidelines, plans, and instructions for quality activities are included in the following sections.

4.1  Management Responsibility

1.0
PURPOSE
The purpose of this procedure is to define management responsibility for the establishment and implementation of the quality system by formulating the quality policy, defining the organization, assigning authority and responsibility, appointing the management representative, reviewing the quality system, and ensuring the resources and personnel to maintain the system.

2.0
SCOPE
This procedure applies to all operations pertaining to the MAP Project.

3.0
RESPONSIBILITIES
The Project Manager (PM) defines the responsibility, authority, and interrelation of all personnel who manage, perform and verify work affecting quality.  The PM identifies in-house verification requirements, provides adequate resources and assigns trained personnel for verification activities.

The Flight Assurance Manager (FAM) has overall responsibility for implementing the quality system.

The individual product leads are responsible for establishing, documenting, and maintaining quality systems that ensure that services and products conform to project requirements.

Every member of the MAP Project shares the responsibility for project quality. 

4.0
PROCEDURE
The FAM will implement the MAP Project quality policy through written procedures.  The MAP PM is responsible for approving these procedures and will assure that quality policy is communicated to all MAP personnel through meetings and documentation and that procedures are available when required.

The FAM shall conduct internal reviews of procedures and activities and will request changes as necessary, in coordination with functional managers, to improve quality and productivity.

4.2  Quality System
1.0
PURPOSE
To establish and maintain a documented Quality System implementing the ISO 9000 concept and the MAP Project requirements. 

2.0
SCOPE
The MAP Quality System defined in this manual applies to all personnel who perform activities affecting quality.

3.0
RESPONSIBILITIES
The Flight Assurance Manager (FAM) supporting the MAP project is responsible for implementing the Quality System.

4.0
PROCEDURE
Through a formal documented system of planned activities, the Quality System shall meet:

1) Contractual specifications and drawings

2) MAP and GSFC quality objectives

This Quality System shall comply with the applicable sections and elements of standards established and recognized by GSFC and MAP Project.

The quality manual shall be current and up to date to reflect changes to the system, simply stated, easy to use, and fully approved by the FAM.

The quality system shall include a procedure for internal audits to verify that quality procedures are effective and that requirements are being met.

4.3  Contract Review
1.0
PURPOSE
To establish a process for examining and reviewing contract requirements to ensure that they are adequately defined and documented and that there is mutual understanding between the customer and the supplier as to what is required.

2.0
SCOPE

This procedure applies to product manufactured and assembled and 
tested for NASA GSFC MAP Project.

3.0
RESPONSIBILITIES
The Systems Engineer, Product Leads, and the Flight Assurance Manager, will review contract documentation to determine that the requirements are adequately defined and documented.

4.0
PROCEDURE
Proposals will be reviewed to determine that the company has the capacity and ability to meet the requirements.  Records of the review shall be maintained and available during management review of the quality system.

The Contracting Officers Technical Representative (COTR) or Product Lead will request a review with the customer as early as possible after contract award to review the contract requirements in order to clarify any issues with the requirements.

Contract amendments will be processed and authorized by the Contracting official assigned to the contract.  Contract amendments will be reviewed and evaluated by the Project Manager, Systems Engineer, and the Flight Assurance Manager before implementation. Implementation will be in a timely manner.

Verbal orders or verbal changes to the contract or work requirements will not be accepted.  All changes must be in writing and processed through the Contracting official.

4.4  Design Control
1.0
PURPOSE
The purpose of this procedure is to describe the methods to control, verify, and validate the design of flight hardware and software elements and the critical Ground Support Equipment.  

2.0
DEFINITIONS
Component - A functional unit that is viewed as an entity for purposes of design, analysis, or manufacturing.

Critical Design Review - A formal technical review of the configuration item design which is typically conducted when the detail design is essentially complete and prior to fabrication/manufacturing or coding release.  

Critical Ground Support Equipment - Mission peculiar ground support equipment that interfaces with the flight system in a way which, through its malfunction, could damage or functionally impair the flight system.

Failure Modes and Effects Analysis - A study of a system and the working interrelationships of its elements to determine ways in which failure can occur (failure modes) and the effects of each potential failure on the system element in which it occurs, on other system elements, and on the success of the mission.

Preliminary Design Review - A formal technical review of the basic configuration item design to assess the acceptability of the engineering approach.  

3.0
SCOPE
This procedure applies to the design of new flight hardware and software and critical Ground Support Equipment for the MAP spacecraft and instruments.  

4.0
PROCEDURE
4.1
Design and Development Planning

The supplier should prepare plans for each design activity that describe the activity, define the responsibility for implementation, and identify the resources required.  Plans should identify the source of the design requirements and the methods intended to be used for verification and validation of the design.  Areas where technical innovations or new technologies are required should be identified in the plans.  The plans should also identify areas of technical or performance risk, and the methods that will be used to mitigate risk.  

Design plans should define the processes anticipated to be used for manufacturing the product and the testing required to accept the product for integration with the next higher assembly or final acceptance.

A schedule of design activities should be included in design plans.  The schedule should show activities in sufficient detail to allow progress to be evaluated at intervals of approximately two weeks.

4.2
Organizational and Technical Interfaces

The Product Lead primarily responsible for the design shall identify all other product leads with a stake in the design process and shall ensure that all pertinent interface information is obtained before design is completed.  

4.3
Design Input

The Mission Requirements Document (MRD) is the top level input for all design requirements.  Design specifications and other requirements shall be defined and documented to show traceability to the next highest level and to the Mission Requirements Document. Specifications and requirements shall be reviewed and signed by all concerned parties to indicate agreement.  

4.4
Design Output

Design output shall be documented and verified against the design input requirements and the MRD.  

Design output documents shall be reviewed and signed by affected parties before release for implementation.

4.5
Design Reviews

At appropriate points in the design process, formal, documented design reviews will be conducted with the customer.  At least two such reviews of the total system shall be conducted; a Preliminary Design Review (PDR) at the conclusion of the preliminary design phase, and a Critical Design Review (CDR) at the completion of all design activities but before the start of manufacturing and test activities.  Design reviews of critical components of the system, as agreed to by the designer and the project office, may also be conducted.  

The Systems Engineer is primarily responsible for determining the compatibility of subsystems and is responsible for verifying that mission requirements are met.  

The designer shall conduct informal design reviews or peer reviews at intermediate stages of the design process, as deemed appropriate, to ensure that all elements of the design meet the user’s requirements.  

The purpose of the design reviews is to assess the adequacy of the design or verification process and initiate corrective actions, if required, to ensure that the final products fully meet the mission requirements.  Representatives of all functions concerned with the design shall participate in the design reviews.  Records of action items, concerns, suggestions, and corrective actions shall be maintained by systems engineering and provided to all participants.  

Design reviews should address the following elements:

· Comparison of design results with the specifications

· Comparison of test results with design requirements

· Ability to perform under expected usage and environmental conditions

· Compatibility with safety and environmental requirements

· Analysis of failures and problems with similar designs to avoid repeating problems

· Allowable tolerances and process capabilities

· Acceptance criteria

· Resource budgets, such as mass and power

· Failure and fail safe characteristics

· Results of failure mode and effects analyses and fault tree analyses

· Use of standard or non-standard parts and materials

· Producability and testability, including special process needs, and tooling and equipment requirements

· Assessment of risk

4.6
Design Verification

Design verification ensures that the design output meets the design input requirements. Design verification can be accomplished by analysis or computer simulation of the design, by comparison to existing designs, or by tests or demonstrations.  

4.7
Design Validation

Design validation ensures that the product meets the mission requirements. Design validation may be performed on prototype, qualification, or production units and shall be performed under specified operating conditions.  

4.8
Design Changes

All design changes shall be identified, documented, reviewed, and approved before their implementation, in accordance with a configuration management plan.  

5.0
RESPONSIBILITIES
The designer shall identify the individuals responsible for each design activity, including the persons with overall responsibility for the system and each component and those responsible for reviewing design results.

4.5  Document and Data Control
1.0
PURPOSE
Establishes the requirements of formal Microwave Anisotropy Probe (MAP) Configuration Management System.

2.0
SCOPE
The requirements of this documentation shall be implemented from the time of initial generation through the delivery/launch of the MAP Spacecraft.

3.0
RESPONSIBILITIES

The MAP Project Manager (PM) has full responsibility for the implementation of a formal Configuration Management System and for its effectiveness.

The Product Lead oversees the control of all documents, keeping a master list and location of all documents. The Product Lead has the primary responsibility for control of engineering changes and ensuring that work taking place is being performed to the correct revision level.

The Flight Assurance Manager (FAM) is responsible for ensuring all ISO 9000 related procedures and Quality Management Plan reflect the MAP projects needs and are revised and approved as required.

The MAP Configuration Control Board (CCB) is responsible for reviewing for approval all Configuration Change Requests (CCRs) and Engineering Orders (EOs). The CCB consists of the Project Manager, Mission Systems Engineer, Systems Engineer, Product Lead, Instrument Systems Engineer, Flight Assurance Manager, and Resource Manager.

4.0
PROCEDURE
4.1
General
The MAP Automated Configuration System (MACS) is central to all employees working on the MAP Spacecraft. The MACS can be found on the World Wide Web (www) under the MAP Homepage (password protected). Reference Figure #1 for MAP Configuration Process Flow.

4.2
Distribution
The Product Lead Engineer assure that the latest revisions of documents are available to the MAP community.

The Product Lead is responsible for maintaining original documents, documentation distribution list, and back-filing obsolete documents.

Completed CCR and EO forms shall accompany document distribution. 

4.3 
Identification of Released Copies
Released copies are identified by having an attached CCR or EO cover sheet attached with all approvals. Electronic copies available will reflect latest released revision (read only protected); verification should be performed using the MAP Configuration Database for revision verification prior to use.

4.4
Master List
The MACS will maintain (electronically) a Master List of all approved documents with revision number(s).

4.5
Revisions
MAP personnel can recommend a change to a document or drawing by electronic means by completing a CCR or EO form located in MACS.  The CCB shall review the change request.  All change requests are logged in the MACS Database.

CCR and EO requests shall be reviewed by the Mission Systems Engineer who will decide whether to reject the CCR or EO, process the change electronically by way of the MACS, or hold a formal CCB.  If the CCR or EO proceeds, the Systems Engineer will forward it to the other CCB members.

When a CCR or EO is approved, the Product Lead Engineer is responsible for updating the affected document(s).  The Product Lead shall review weekly the status of CCR and EO requests open beyond their close out date, and shall report to the PM and FAM for further action, as necessary.



 

FIGURE #1

4.6  Purchasing
1.0  PURPOSE
This document identifies the responsible individuals and defines the procedures to be followed for the procurement of flight hardware and software for the MAP project.

2.0  SCOPE

This procedure applies to all parts, materials, and assemblies procured for incorporation into MAP flight hardware and software.  The term “purchase order” is used in this document to refer to all ordering documents, including subcontracts.

3.0  RESPONSIBILITIES
The Product Leads shall ensure that all goods and services procured for the MAP project satisfy the MAP requirements and that all MAP suppliers comply with procurement documents.  The Contracting Officer is the only individual authorized to commit the project to the terms of the purchase order and the only individual authorized to change the terms of a purchase order.

The Flight Assurance Manager shall ensure that MAP product assurance requirements are correctly incorporated in MAP flight or mission critical  procurement documents.

The MAP Project Manager and cognizant engineer shall ensure that procurement documents accurately convey the technical and program performance requirements.

4.0  PROCEDURE
Procurement documents must accurately and fully convey all requirements to the supplier.  Requirements included in the prime contract shall be flowed down to suppliers to the extent deemed necessary and appropriate.

To the extent reasonable and consistent with good business practices, the procuring organization shall obtain competitive bids or proposals for goods and services and shall select the supplier who best meets the needs of the MAP project.

The procuring organization shall ensure that suppliers are able to produce acceptable products by selecting qualified subcontractors and suppliers for MAP flight hardware and software.  Supplier qualifications may be assessed by the following means:

· Thorough evaluation of the suppliers proposal; 

· Review of the supplier’s history of past performance, including experience on similar programs with GSFC;

· Survey of the supplier’s site.

The Flight Assurance Manager shall review and approve all purchase orders to ensure that assurance requirements are properly incorporated before issuance to the supplier.  

A requirement for source inspection shall be incorporated in procurement documents when one or more of the following conditions exist:

· In-process or end item controls have such an effect on the performance or quality of the product that quality cannot be determined solely by inspection or tests of the product at the contractor’s or the government’s facility;

· Test equipment or environments required to determine acceptance of the product cannot reasonably be produced or made available at the contractor’s or government’s facility;

· Past performance or quality history of the supplier is not satisfactory or is questionable or unknown;

· Qualification or acceptance testing is to be performed at the supplier’s facility;

· Products are to be shipped directly to GSFC.

When government source inspection is to be used at a suppliers facility, the purchase documents shall contain the following statement:

“All work on this order is subject to inspection and test by the government at any time and place.  The government quality representative who has been delegated NASA quality assurance functions on this procurement shall be notified immediately upon receipt of this order.  The government representative shall also be notified 48 hours in advance of the time that articles or materials are ready for inspection or test.”

Purchase orders that do not require government inspection shall include the following statement:

“The government has the right to inspect any or all of the work included in this order at the supplier’s plant.”

All purchase orders shall be signed by the MAP Project Manager and Flight Assurance Manager.

Upon receipt of parts or materials, the receiving organization shall verify that the contents of the order agree with the requirements of the purchase documents.  Incoming parts and materials that have not been source inspected will be inspected in accordance with Section 4.10, Inspection and Testing, of these quality requirements.


The Flight Assurance Manager, with support from the MAP Project 
Manager, shall assess the performance of suppliers and shall 
maintain records that can be used to evaluate performance when 
selecting contractors for future procurements. 

4.7  Control of Customer Supplied Product
1.0
PURPOSE
To ensure that Government Furnished Equipment (GFE) and data for the Microwave Anisotropy Probe (MAP) Project are protected against loss or deterioration.

2.0
SCOPE
This document covers GFE supplied by the customer (government) for incorporation into product.

3.0
RESPONSIBILITIES

Flight Assurance Manager (FAM) is responsible for setting 


requirements on handling of GFE at contractors facilities.

Quality Assurance (QA) or their designee is responsible for inspecting GFE upon receipt.

Quality Assurance or designee is also responsible for inspecting GFE during in-process production, as necessary.

Every member of the MAP Team shares the responsibility for ensuring GFE is safe from deterioration, damage, or loss.

4.0
PROCEDURE
4.1
Receiving/Incoming Inspection
FAM or designee is responsible for receiving GFE and for verifying the following, as applicable:

1. Condition of package

2. Integrity of shipping seals

3. Shipping document part number vs. received part number 

4. Serial number

5. Quantity

6. Physical identification and damage

7. Configuration per applicable control specifications

8. Cleanliness per MAP contract requirements

9. Traceability documentation

Traceability documentation is critical and must be filed with receiving inspection records.

QA or designee records the receiving information onto the Receiving Inspection Form/Log and enters the date and inspection results.

The receiving status of GFE is identified by the receiving inspection tag. The tag will have the following information as a minimum:

1. Part name

2. Quantity

3. Part number

4. Serial number, (if applicable)

5. Revision level (Drawing/Part list, if applicable)

6. Identify as flight or non-flight

7. Signature and date of individual performing inspection

8. Shelf life, if applicable

9. Manufacturer and Date Code

Discrepancies found during receiving shall be reported in accordance with Section 4.13, Control of Nonconforming Product.

4.2
In-process Production Control
Every item shall be identified by an inspection receiving tag at all times until it is incorporated into the next higher assembly.

Items found not to have the proper receiving inspection tag shall not be used until verified and tagged by QA or designee.  Items not identified shall be forward to QA for proper storage (secured area) until verification or disposal can take place. 

4.3
Storage Control
A secured location shall be designated for control of all GFE. Quality Assurance is responsible for maintaining and identifying the location of stored GFE.  The GFE is identified by receiving inspection tag.

Access to storage area shall be controlled by Quality Assurance.  Procedures for controlling GFE that requires special environmental conditions are generated by Product Lead Engineers or designee.

Shelf life of the product shall be verified prior to issuance or use.  Every MAP Team member shares the responsibility for verifying shelf life prior to use.

QA or designee performs random verification audits to detect product deterioration.

4.4
Security
The security of GFE is maintained under lock and key with limited personnel having access to area.  A log shall be established reflecting items received in storage area and maintained for items issued for use.  (Log may be manual or electronic version; electronic preferred)

4.5
Control of Damaged or Lost Product
Damage or lost GFE shall be recorded on the MAP MRB form.

Corrective action is implemented to prevent recurrence and to fix the problem.

The FAM or designated Quality Engineer shall inform the responsible individual of the non-conformance.  The FAM or QE shall determine the corrective action and record it on the MRB form.

The FAM or QE is responsible for verifying that corrective action is implemented.

4.8  Product Identification and Traceability
1.0
PURPOSE
To identify a product from receipt of material through product installation and delivery and to maintain historical records of the item.  Product identification shall provide traceability to assemblies and selected subassemblies and enable documentation and data retrieval for items subject to NASA, GIDEP, and Industry Alerts.

2.0
SCOPE
This procedure applies to all items that form a part of an end product or are considered an end product at the time of receipt.

3.0
RESPONSIBILITIES
Manufacturing, Product Lead Engineer, and Configuration Management assigns serial numbers to assemblies and maintains a record of hardware generated for identification and traceability.

The Configuration Manager or designee shall maintain a database tracking all issued part and serial numbers.

Every MAP team member shares the responsibility for ensuring that proper identification is present at all levels of the operation (manufacturing, assembly and test) process.

The Flight Assurance Manager or designee is responsible for performing random verification checks to assure that items are properly stored, identified, and traceable to prevent confusion or mix-ups.

4.0
PROCEDURE
4.1
Component Parts
Every item shall be tagged at receiving inspection and identified with the traceability information.  The information listed below shall be identified on the label and traceable to the drawing and associated documents (EOs or CCRs).

Traceability Information

1. Part name

2. Part number

3. Quantity

4. Serial number, if applicable

5. Revision level, if applicable

6. Purchase or Work Order number

7. Identify (flight or non-flight)

8. Signature and Date

9. Shelf life, if applicable

10.  Manufacturer and date code

Items are tracked using Receiving Inspection documentation and Work Order traveler information.  Traceability information shall be included in the end item data package for delivery.

4.2
Serialization
The requirement for serialization shall be shown on the drawing or work authorization document.  Listed below are items that are typically serialized.  Manufacturing, Product Lead Engineer, and Configuration Management are responsible for issuing the correct serial number for identification and traceability.

Items Typically Serialized:
1. Magnetics

2. Screened Parts

3. PWBs (Printed Wiring Boards)

4. CCAs (Circuit Card Assemblies)

5. Assemblies

6. Component

7. Sub-System

8. System

Manufacturing enters the serial number and traceability information into traceability record at the time of installation.

4.3
Traceability to Customer
Finished product shall be traceable by part number and serial number to the customer.  The shipping documentation (DD 250, DD 1149, GSFC 20-4, or equivalent) shall provide this record of traceability and shall also identify shortages or open items.  The packing list and shipping container shall also be identified per the contact requirements.  Quality Assurance is responsible for verifying that items being shipped match the paperwork and marking requirements of the contract.

4.9  Process Control
1.0  PURPOSE
This procedure identifies the requirements for the control of processes used for the fabrication, assembly, integration, test, and handling of MAP project flight hardware.  

2.0  SCOPE
This procedure applies to all processes used for MAP flight hardware.

3.0  RESPONSIBILITIES
The responsible product engineer is responsible for determining that process controls are sufficient and adequate.  The Flight Assurance Manager shall ensure that process controls are in place and current.

Every member of the MAP team is responsible for assuring that processes which directly affect the quality of the product are adequately controlled.

4.0  PROCEDURE
Written documents will be prepared and followed for the fabrication, assembly, integration, test, and handling of MAP Project flight hardware.

Documents will identify special or controlled equipment required to perform operations that directly effect the quality of the process.  Examples are soldering equipment, wire crimping tools, handling fixtures, and test equipment.

Environmental conditions which must be controlled for the satisfactory accomplishment of the process or to maintain the quality of the MAP spacecraft shall be specified.

Workmanship standards which must be maintained during the performance of the process shall be specified and operators performing the processes shall ensure that they have received the necessary training and certification to satisfy the standards.

Wherever possible, suitable inspections and tests of products will be used to confirm that process results are satisfactory.  Where processes cannot be verified by inspection or test of the process results, continuous monitoring may be used to ensure that specified requirements are met.

Inspection and test data shall be used to indicate if process control is being maintained.  If results indicate that control has been lost or not adequately established, steps shall be taken to change or replace the process to obtain a satisfactory level of control.  

4.10  Inspection and Testing
1.0
PURPOSE
To establish a closed loop system for control of all procured parts, materials, and services and to ensure that inspections and tests have been performed to verify compliance with all contract specification and drawing requirements.

2.0
SCOPE
This procedure is applicable to all items (parts, components, materials, software) received from suppliers or generated internally for use in the manufacture, assembly, and shipment of product.

3.0
RESPONSIBILITIES
The Product Lead Engineer, Flight Assurance Manager, and Supervisors train operators and verify that they are qualified to perform the required tests and other functions.

Flight Assurance Manager (FAM) or designee assures that the quality levels required by contract are implemented and that documentation requirements are met.

The Flight Assurance Manager and Product Lead Engineer or designees develop inspection and test plans to inspect items at certain points in the operation flow.

4.0
PROCEDURE
4.1
Training
Quality Assurance and test personnel shall have the proper training to verify processes and product.  Training records shall be available for review. 

4.2
Receiving - General
Receiving instructions shall include inspection sampling plans, if applicable.

Suppliers shall be required by contract or purchase order to supply inspection records, if applicable.

Receiving inspector reviews the inspection data.  Quality Assurance or designee approves or disapproves the inspection data. 

1) Approved inspection data results shall be attached to receiving data. 

2) Disapproved inspection data results shall be elevated to the Flight Assurance Manager (FAM), or designee, where findings will be reviewed.  In the event the findings (disapproved) are correct, a Material Review Board (MRB) report shall be generated.

Receiving Inspection records shall be stored in a safe and controlled area.

Purchase orders stating "Certified incoming inspection not required" shall be approved by the Flight Assurance Manager (FAM). Usually, identification and damage inspection as a minimum is required.

Items inspected at the source shall be a accompanied by a Source Inspection Report.  Individuals performing source inspection shall generate a report to accompany the item during delivery.  Included in the report shall be instructions for receiving and incoming inspection to follow to avoid unnecessary handling.

In the event an item is being shipped with opens or shortages, the supplier shall identify the open items or shortages on the shipping documentation.  FAM approval is required prior to shipping.
4.3
Incoming Inspection
Quality Assurance performs incoming inspections and is responsible for holding items until the required inspections and tests are completed successfully (Note: In many cases component inspection acceptance will be conditional, pending post ship acceptance verification testing at GSFC). 

The inspector shall record the inspection results in accordance with instructions.

After inspection is completed the inspector shall properly protect the item and identify it with an inspection tag.  The item shall be forwarded to a secure storage area.

4.4
Test Verification
The responsible product lead is responsible for verifying that necessary equipment is available and calibrated before use and that calibration will not expire before the estimated test completion date.  

4.5
In-Process Test
In-process tests shall be performed in accordance with released procedures that provide detailed inspection and test steps.  The Product Lead Engineer is responsible for ensuring that test procedures are of the correct revision level.

4.6
In-Process Inspections
Quality Assurance and the Product Lead Engineer are responsible for controlling items until the required inspections and tests are complete.

Quality Assurance or designee performs in-process inspections in accordance with released documentation and work order requirements.

Self inspection is required prior to formal inspections to reduce the number of errors and oversights.

Formal inspection results shall be documented on the work order or procedure.  All inspection results are attached to the items log for safe keeping and record consolidation.

4.7
Final Test and Results
Final tests are performed according to released procedures.  Test Flow Plans are recommended to be included in all test procedures. 

The Product Lead Engineer or designee is responsible for item storage and safety while undergoing testing.

The Product Lead Engineer or designee shall verify that the item under test meets all established requirements.

Quality Assurance or designee shall perform random verification checks for compliance to procedures and program requirements.

The Product Lead Engineer or designee is responsible for reviewing completed test results.  After the data review is complete, the Product Lead Engineer shall sign the item logbook reflecting review acceptance.  The Product Lead Engineer shall forward completed logbooks to Quality Assurance for proper storage and control. 

4.8 
Final Inspection
The Flight Assurance Manager or designee is responsible for generating final inspection procedures and guidelines that are under Document Control.

The preferred method for performing final inspection is by use of a checklist.

Quality Assurance or designee is responsible for securing item until the required inspection is completed. 

The Flight Assurance Manager or designee shall approve the final inspection.

The completed item shall be identified by an inspection tag.

After all records have been reviewed, they shall be filed and the hardware secured until required for shipment or next level of integration.

4.9
Emergency Release

Emergency release of items to the next assembly level before completion of inspection and test is strictly prohibited unless approved in writing by the Flight Assurance Manager.

4.10
Defective and Discrepant Items
Inspection status is indicated by item inspection tags (accept/reject) and support documentation. Defective or discrepant items should be held in a segregated and secure area until disposition is provided by the Material Review Board (MRB).

4.11  Control of Inspection, Measuring, and Test Equipment
1.0
PURPOSE
This document shall establish procedures to control, calibrate, and maintain inspection, measuring, and test equipment, including test software, used to demonstrate the conformance of product to the specified requirements.

2.0
DEFINITIONS
Calibration:  The set of operations that establishes, under specified conditions, the relationship between values indicated by a measuring instrument or measuring system to the corresponding known or accepted values of a physical or electrical quantity, property, or condition.

Inspection, measuring, and test equipment:  All devices used to measure, gage, test, inspect, diagnose, or otherwise examine materials, supplies, and equipment to determine compliance with technical requirements.

3.0
SCOPE
This procedure governs all special tools, gages, instruments, fixtures, and testing devices used for the manufacture, assembly, inspection and test of MAP components and systems, as well as tooling used as a measure of acceptance criteria including:

•
Mechanical tools and gages used to measure physical dimensional parameters including but not limited to jigs, fixtures, mechanical hand tools and gages.

•
Electronic test equipment, including but not limited to instruments for measuring and recording AC or DC voltage, AC or DC current, resistance, inductance, capacitance and frequency.

•
Physical tools and gages used to check physical parameters, such as mass, temperature, pressure, humidity; all special tools, gages, instruments, fixtures, and testing devices used for manufacture, assembly, and inspection and test.

•
Optical test equipment used to measure optical parameters including but not limited to jigs, fixtures, optical gages, and optical test stations.

4.0
RESPONSIBILITIES
All employees using measuring and test equipment are responsible for verifying that the equipment has not exceeded its current calibration period and that the period will not be exceeded during the anticipated period of use.

5.0
PROCEDURE
The Product Lead Engineer shall determine the measurements to be made and accuracy required and will select appropriate measuring and test equipment.

All inspection, measuring, and test equipment that can affect product quality shall be calibrated by the NASA/GSFC Calibration and Repair Laboratory, or a similarly qualified calibration laboratory.  Equipment shall be calibrated prior to use and at prescribed intervals against certified measuring equipment having a known valid relationship to standards traceable to the National Institute of Standards and Technology (NIST).

The calibrating laboratory shall define the process employed for the calibration of inspection, measuring, and test equipment and shall affix an approved indicator or identification record to show the calibration status and the date when the next calibration is due.

The calibrating laboratory shall notify the user of any measuring and test equipment found to be out-of-tolerance (as stated by the manufacturer) and provide a copy of the calibration data highlighting the out-of-tolerance measurements.

The calibrating laboratory shall maintain records of inspection, measuring, and test equipment and shall issue a recall notice before calibration is due.

The user shall assess and document the validity of previous inspection and test results when inspection, measuring, and test equipment is found to be out of calibration.  

The user shall ensure that environmental conditions are suitable for the calibrations, inspections, measurements, and tests being carried out.

The user shall ensure that the handling, preservation, and storage of inspection, measuring, and test equipment is such that the accuracy and fitness for use are maintained.

4.12  Inspection and Test Status

1.0
PURPOSE
To ensure that the inspection and test status of flight items being manufactured, integrated, tested, evaluated, serviced, or otherwise processed is clearly identified at all times.

2.0
SCOPE
This procedure is applicable to all flight items that pertain to the MAP project.  Documentation (electronic or manual) is required to support MAP items (hardware/software) at all times. 

3.0
RESPONSIBILITIES
Product Lead Engineers and Quality Assurance or designees are responsible for ensuring that all items have the proper documentation.

Engineering and Quality Assurance shall generate checklists, work orders instructions, and procedures in accordance with MAP project requirements.

Product Lead Engineer and Quality Assurance or designees have the responsibility for verifying that individuals performing the work have the proper training and skills.

All MAP team members share the responsibility for maintaining the inspection and test records for the activities in which they are involved.

Inspection and test records shall be maintained in accordance with the Document and Data Control Requirements.

4.0 
PROCEDURES
4.1
General
All items that undergo manufacturing, inspection, integration, and test must be accompanied by an approved Work Order Authorization (WOA) document.  The WOA shall clearly identify the current status of the item at all times.  All completed work order operations performed shall be initialed and dated by the responsible individual(s). 

4.2
In-Process Status
Support documentation shall accompany items at all times for status referencing.  Product Lead Engineer and Quality Assurance representatives shall verify inspection and test results prior to the changing the configuration of any item.

The Product Lead Engineer is responsible for documentation and Work Order Authorization (WOA) close-out.

Discrepancies noted shall be handled in accordance with the MAP Problem Failure Reporting System (PFR) and MAP Material Review Board (MRB) procedures.  (Reference Procedure 4.13, Control of Non-Conforming Product). 

After completion of documentation, Product Lead Engineer or designee shall forward the completed records to Quality Assurance for data review and filing.

4.3
Final Status
Product Lead Engineer, Systems Engineer, and Quality Assurance shall perform the necessary reviews to verify the item is acceptable for next level of integration and test.

Logbooks and records shall be completed and processed in accordance with MAP Control of Quality Records.

Completed items shall be identified by an Acceptance Tag which shall be attached to the protective wrap or the handling container rather than directly to the item.

4.13  Control of Nonconforming Product
1.0
PURPOSE
The purpose of this procedure is to assure that nonconformances are prevented from unintended use or installation and that the MAP project is notified, as required, of such nonconformance.  In addition it is also intended to define procedures for the reporting, handling, segregation, review, and disposition of nonconformances.  Where appropriate or required by the project, existing NASA, GSFC, or other procedures shall be used.

2.0
SCOPE
This procedure is applicable to all space flight items manufactured in-house or purchased externally.

3.0
RESPONSIBILITIES
It is the responsibility of every MAP team member to identify discrepant items throughout the entire inspection and testing process. 

The Material Review Board (MRB) reviews item discrepancies and provides cause and corrective action subsequent to a preliminary review.

4.0
DEFINITIONS
Nonconformance - A condition of any article, material, process or service in which one or more characteristics do not conform to requirements specified in the contract, drawings, specifications or other approved product description.

5.0
PROCEDURE
5.1
Identification of Nonconformances
Nonconformances may be identified by any project individual involved with the design, receiving, fabrication, assembly, inspection, test, integration, pre-launch, launch and/or operational activities of the product.

5.2
Segregation of Nonconformances
Nonconforming items should be conspicuously marked or tagged and controlled, as appropriate, to preclude use in the production of deliverable flight hardware. Nonconforming items should be moved to a controlled area designated for storage of nonconforming items.

5.3
Evaluation of Nonconformances
All nonconformances will be subjected to a preliminary review by the product lead and quality assurance to determine which of the following actions should be taken:

a)  If the item is not reusable for its intended purpose and cannot be economically reworked or repaired, it should be scrapped or classified as non-flight.

b)  If the item can be returned to a characteristic that completely conforms to original standards or drawing requirements, it should be re-worked.

c)  If the item can be returned to the supplier for rework, repair or replacement, and if it is practical to do so, it should be returned.

d)  If the above actions do not apply to the nonconformance it should be referred to the MRB for evaluation.  The Material Review Board Procedure is included in section 5.5 of this manual.

5.4
Disposition of Nonconformances
All nonconformances shall be dispositioned in a timely manor based on the results of the preliminary review.

5.5
Correction Action
The MAP project should include a Corrective Action oversight process which can ensure that an effective corrective action process functions throughout all phases of the project.

5.5
Documentation

All nonconformances and resulting corrective actions shall be documented.  Reports of nonconformances should provide details of the nonconformance, its disposition, and actions taken to correct the problem.  Reports shall be included in the item’s Traveler or Certification Log or otherwise retained per the requirements of the contract.

4.14  Corrective and Preventive Action
1.0
PURPOSE
The purpose of this procedure is to implement methods to correct the causes of nonconformances.  Corrective and preventive actions should provide permanent solutions to nonconformances and prevent their recurrence.  
2.0
DEFINITIONS
Corrective Action:  Action taken to eliminate the cause of an existing nonconformance, defect, or other undesirable condition to prevent recurrence.  

Corrective Action Board:  A board consisting of management representatives of appropriate organizations with the level of responsibility and authority necessary to manage quality improvement efforts and to ensure that corrective and preventive actions are implemented.

Preventive Action:  Action taken to eliminate the causes of potential nonconformances in order to prevent occurrences.

3.0
SCOPE
This procedure applies to all nonconformances related to flight hardware or software and critical Ground Support Equipment for the MAP project.

4.0
PROCEDURE
All material nonconformances will be recorded on the MRB Form in accordance with the MAP MRB Procedure.  (See section 5.5 of the MAP Quality Manual.)

Nonconformances in performance and testing shall be documented in accordance with the MAP PFR Guidelines (section 5.5 of the MAP Quality Management Plan).

The cause of the nonconformance may be determined through analysis, troubleshooting, or other investigative procedures.  Determining the cause or causes of a nonconformance may require several iterative steps and more than one corrective action may be identified.  

A Corrective Action Board (CAB) consisting of senior representatives from the engineering, manufacturing, test, product assurance, and other affected functions shall be established.  The CAB shall periodically review nonconformances and actions taken or planned to determine the effectiveness of corrective and preventive actions.

Corrective action at suppliers shall be monitored to ensure that appropriate action is taken to correct and prevent nonconformances.

4.15  Handling, Storage, Packaging, and Delivery
1.0
PURPOSE
Provide for the safe handling, storage, and packaging of MAP products from receipt through delivery to the customer.

2.0
SCOPE
This procedure applies to all flight hardware that is being used on the MAP Project.

3.0
RESPONSIBILITIES
The Flight Assurance Manager (FAM) or designee shall verify that handling, packing, and storage instructions are complete and compliant with contract requirements.

The Product Lead Engineer, with support from Safety and Quality Assurance representatives, is responsible for generating and updating procedures and work orders for handling, storing, packaging, and delivery of MAP flight hardware items.

All individuals involved in handling, packaging, or storing flight items shall perform operations in accordance with documented procedures or work order instructions and in such a manner as to assure the safety of personnel and equipment.

4.0
PROCEDURE
4.1
General
Environmental Health and Safety guidelines must be observed at all times for environmentally hazardous materials.

All procedures shall be controlled in accordance with procedures described in Procedure 4.5, Document and Data Control.

4.2
Climate Control
Unless otherwise specified all flight hardware shall be stored and handled under the conditions specified below.

1) Relative Humidity = 30% to 70% (40% to 60% Recommended)

2) Temperature = 75 degF +/-10 degF

4.3
Electro-Static Discharge (ESD) Control
ESD precautions shall be observed at all times.

Every individual handling ESD sensitive hardware shall be familiar with NHB 5300.4(3L), Requirements for Electrostatic Discharge Control, and shall have received training in ESD control in accordance with Procedure 4.18, Training.

4.4
Handling
Training shall be provided wherever necessary to enhance individuals knowledge for personnel and product safety.

Prior to disposing of any environmentally sensitive material, the individual shall verify that Safety and management are aware of the action and have approved disposal methods.  Written approval is required.

Approved handling fixtures, dollies, etc. shall be used to prevent dropping or other potential handling damages. Proof loading and additional requirements shall be imposed as required.

4.5
Storage
All individuals working on the MAP team have the responsibility for ensuring items are identified and stored properly at all times.

Finished product awaiting delivery shall be stored in accordance with product requirements.  At minimum, the product shall be stored in a clean, climate controlled, and secured area.

4.5.1
Shelf Life Control
Items with shelf life requirements shall be labeled to identify the storage requirements and date of expiration.  All expired materials shall be discarded to prevent use.

4.5.2
Hazardous Materials
Hazardous materials shall be stored in designated areas and clearly marked and identified at all times in accordance with OSHA requirements (mandatory).  Material Safety Data Sheets shall be available in areas at all times for review. 

4.5.3
Storage Access
Access to the material storage location shall be limited to the least number of individuals as possible, as determined by the responsible product lead.

4.6
Packaging
A Work Order shall be generated by the Product Lead Engineer to explain the packaging instructions, method of cleaning and preserving (including moisture elimination), cushioning, blocking, and crating, as applicable.  The Quality Assurance representative shall review the work order for compliance to MAP project requirements.

All MAP team members involved in the packaging activity share the responsibilities for providing adequate protection to the item(s) being packaged.

Protective material shall be used to prevent damage to items being shipped.  Special considerations must be observed as necessary for potentially damaging conditions such as ESD, temperature extremes, humidity extremes, etc.

All shipping containers shall be clearly identified and marked.  Flight hardware shall indicated as such by marking on the shipping container.  Markings shall be legible, durable, and tamper resistant.

Packaging and markings shall comply at minimum with applicable Interstate Commerce Commission rules and regulations and shall be adequate to ensure safe arrival at destination.

Integrity seals shall be applied on shipping containers.

Unscheduled removal of product from its shipping container may require some degree of reinspection and retest, as deemed necessary by the FAM or designee. 

QA shall verify packaging is compliant with requirements and sign off completed packaging work orders to show evidence of verification.

4.7
Delivery
Shipping documents including DD 1149, DD 250, GSFC 20-4, or equivalent documents, shall accompany the product and shall be maintained to provide traceability.

MAP Project Management and MAP Flight Assurance Manager shall authorize shipping vehicle type.

4.16  Quality Records
1.0 
PURPOSE
This procedure is to provide direction on proper storage and control of inspection reports, procedures, inspection/test documentation, and all additional information deem required by the Project Flight Assurance Manager.  Figure 4.16-1 shows a list of MAP Quality Records.

2.0
SCOPE
This procedure is applicable to all flight hardware and software documentation.

3.0
RESPONSIBILITIES
Every MAP team member shares the responsibility for assuring control and for safe keeping of quality records in accordance with this procedure.

4.0
PROCEDURE
Flight items shall be accompanied at all times by the Certification Log or Traveler.  If these documents are not available, the item will be accompanied by documentation that clearly identifies the item by name, part number, serial number, and other distinguishing characteristics.  

Quality Assurance will perform random audits to verify proper record keeping. 

After delivery of a component of instrument to the observatory, the responsible individual shall verify that the records are accurate and current and shall forward the records to Quality Assurance for proper storage and control. 

Quality Assurance shall retain the records in an orderly fashion (manually or electronically) for easy access.  However, the records must be stored in a safe area under lock and key.

Electronic records shall be backed up at the time of initial storage and during changes and updates.

Records shall be maintained until the completion of the MAP project, unless otherwise specified by the Project Manager or Contracting Officer.

5.0
Launch Data Control

After the Spacecraft has completed the launch phase all data 
(printouts, tapes, stripcharts) shall be stored in a controlled 
area under lock and key until directed otherwise in writing by 
FAM.

MAP Quality Records

Process
Quality Record Title
Responsible for Completion
File Location
Retention Period
Archive Location
Archive Period

Design

Planning
Design Review Packages
Subsystem Lead
Electronic/MAP Server
End of Mission3
FRC, Suitland MD
Permanent

Design 

Planning
Requirements, Specifications, ICD’s
Subsystem

Lead
Electronic/MAP Server
End of Mission3
FRC, Suitland MD
Permanent

Design

Development
Acceptance Data Packages1
Subsystem

Lead
Subsystem Lead or Vendor prior to delivery to I&T; Bldg.29 mezzanine after
End of Mission3
FRC, Suitland MD
Permanent

Design Development
Schedules
Project Manager
Primavera Database/MAP Server
2 years
FRC, Suitland MD
Permanent

Inspection and Test 
Work Order Authorizations
Subsystem Lead
Electronic/MAP Server
End of Mission3
FRC, Suitland MD
15 years

Inspection and Test
Problem Reports 
Subsystem Lead
Electronic/MAP Server
End of Mission2,3
FRC, Suitland MD
15 years

Inspection and Test
Problem Failure Reports
Subsystem Lead
Electronic/MAP Server; hard copy Bldg 29 mezzanine
End of Mission2,3
FRC, Suitland MD
15 years

Figure 14.6-1

1 Acceptance Data Package contains the following items, as applicable to the component:  Inspection and Receiving Report; As-built configuration List; Test Log Book; Parts List; As-built Drawings; Materials List; Deviations/Waivers; Environmental and Performance Test Data.

2 After transition to operations (MAP successfully achieves station at L2), a copy of the MAP database of PR’s (Problem Reports) and PFR’s (Problem Failure Reports) will be transferred, in electronic form, to Code 302. Subsequent non-conformance reporting will utilize the GSFC NCR system.

3 Minimum Retention Period per NPG 1441.1C is 2 years.

4.16/1 Photo Documentation
1.0
PURPOSE

The purpose of photo documentation to provide a record for visual 
reference.

2.0
SCOPE

This procedure is applicable to all flight hardware.

3.0
RESPONSIBILITIES

Product Leads are responsible for ensuring their hardware is 
photographed throughout the entire manufacturing and test process.


System Engineering shall ensure that all products are receiving 
the photo attention necessary. 


Quality Assurance shall ensure photo documentation is taken and 
records are forwarded to the photo web site, as appropriate.


MAP Project will assign individuals responsible for providing 
photographic support. 

4.0
PROCEDURE

4.1
Photographic Equipment Available:

(1) Digital Camera, Kodak DCS-420


(1) Digital Camera, Kodak DC-50


(1) 35mm Camera, Minolta Maxxum 700si


(1) VHS Video Camera, Panasonic AG-450

4.2
Photographic Documentation Requirements:

All photographs shall be identified as follows:


a) Name of Author/Submitter


b) Title  


c) Description (Item-Name,-Part Number,-Serial Number, etc.)


d) Date 

4.3
Multimedia Submission (Posted on MAP Home Page)

Photographs that are considered important by the author or 
submitter shall be entered into the MAP Multimedia Library located 
on the MAP 
Homepage. Photographs that are not taken with one of 
the Digital Cameras will require digital scanning. Scanners have 
been purchased and are 
available for use on the MAP Project. 
Scanners have been setup in key locations for use.

5.0
GENERAL PHOTOGRAPHIC GUIDELINES

5.1
Photograph Hardware,(as appropriate): 


a) during the manufacturing process


b) at board level


c) during close-out activities 


d) at time of receipt 


e) during testing phase (setup, configuration, GSE, etc.)


f) during Spacecraft Integration and Test


g) configuration during failure evaluation

5.2
Photograph Storage and Maintenance:


Product Lead Engineers and Quality Assurance shall log and 
maintain photos not transferred onto the MAP Multimedia Library. 
Information shall be recorded on each photo providing detail that 
allows the
photograph to be self supporting.

4.17  Internal Quality Audits
1.0
PURPOSE
To ensure established MAP Quality Procedures are being implemented and followed and to determine the effectiveness of the procedures in controlling the quality of MAP products.

2.0
SCOPE
All areas pertaining to the MAP project are subject to being audited.

3.0
RESPONSIBILITIES
The Flight Assurance Manager (FAM) is responsible for initiating  audits and ensuring that they are conducted in an efficient manner.  The frequency of the audits shall be determined by the FAM and the PM.

4.0
PROCEDURE
The FAM will select members of the audit team.  Personnel selected should be knowledgeable of the activities to be audited and independent of those who have direct responsibility for the activities.

The FAM will notify the affected product lead or the contractor in writing of the scheduled audit.

FAM will brief the audit team on procedures prior to the audit.  Audit team members shall review the procedures and instructions prior to conducting the audit.

The audit team shall document discrepancies, finding, and comments in a brief report.

FAM shall review the audits findings with the responsible individuals.

Upon review of the audit, if deemed appropriate, a letter requesting corrective action may be forwarded to the responsible product lead or contractor and to the Project Manager.

The Project Manager and (FAM) will act as mediators in cases where differences cannot be resolved.

A corrective action response or request for extension shall be submitted within 10 working days or as directed by the corrective action memo.

Follow-up audits will be performed by the responsible auditor or designee to verify corrective action is being maintained.

Audits are closed after review and verification reflects acceptable results.

The audit team may prepare a final report reflecting areas reviewed with results, findings, and recommendations.

MAP Quality Assurance shall maintain records of all audits performed in a secured and safe area.

4.18  Training
1.0  PURPOSE
This document establishes procedures for identifying training needs and for providing training for personnel performing activities that affect the quality of the MAP spacecraft.

2.0  SCOPE
This procedure applies to personnel performing fabrication, inspection, and test activities including soldering, wire wrap, crimping, wiring, conformal coating, and staking.  It also applies to personnel who are required to handle components that are susceptible to damage by electrostatic discharge (ESD). This also states the training requirements for those individuals who are responsible for the technical administration of MAP contracts.

3.0  RESPONSIBILITIES
The Flight Assurance Manager is responsible for identifying the operations for which trained personnel are required and the level of training required.

The Product Lead is responsible for scheduling training activities to support the fabrication and test activities.

4.0  APPLICABLE DOCUMENTS
NAS 5300.4(3A-2), Requirements for Soldered Electrical Connections

NAS 5300.4(3G-1), Requirements for Interconnecting Cables, Harnesses, and Wiring

NAS 5300.4(3H), Requirements for Crimping and Wire Wrap

NAS 5300.4(3J-1), Requirements for Conformal Coating and Staking of Printed Wiring Boards and Electronic Assemblies

NAS 5300.4(3L), Requirements for Electrostatic Discharge Control

NAS 5300.4(3M), Requirements for Surface Mount Technology

5.0  PROCEDURE
All personnel performing fabrication, inspection, test, and process control activities for MAP flight hardware and critical Ground Support Equipment shall be trained and certified in the requirements of the applicable NAS 5300.4 series workmanship standards listed above.

COTR’s and Product Team Leads shall attend a NASA Assurance Standard (NAS) training familiarization class or be certified in the related work areas.

Additionally, all personnel who come in close proximity to MAP flight hardware or critical Ground Support Equipment shall be trained in the requirements of NAS 5300.4(3L), Requirements for Electrostatic Discharge Control.

The Product Lead and the Flight Assurance Manager shall ensure that personnel responsible for performing fabrication have successfully completed the training necessary for the particular product.  Formal certification shall be required for the above listed workmanship standards, as applicable.

Training will be provided through the NASA East Coast Workmanship Training Center located at NASA/GSFC, or other qualified training center.  Training will be provided in the following areas:

· Crimp/Cabling/Harness Fabrication and Inspection

· Electrostatic Discharge (ESD) Controls

· Hand Soldering Fabrication and Inspection

· Polymeric Inspection

· Rework/Repair/Modification and Inspection of Printed Wiring Boards

· Surface Mount Technology

The Product Lead and the Flight Assurance Manager shall also ensure that personnel responsible for performing fabrication successfully complete periodic retraining necessary for the particular product.  Retraining shall also be required in any case where an individual consistently exhibits poor workmanship.

The Flight Assurance Manager will assure that records of training received by each individual are maintained.

4.19  Servicing
Section Not Applicable for MAP Project

4.20  Statistical Techniques
1.0  PURPOSE
To established as necessary a process for controlling and verifying process capability and product characteristics.

2.0  SCOPE
Statistical Techniques shall be implemented when defined by Product Leads or Systems Engineers. 

3.0  RESPONSIBILITIES

Product Leads and Systems Engineers are responsible for


identifying, implementing and generating procedures to establish 


Statistical Techniques, where applicable.


FAM or designee shall perform random audits to verify proper


implementation.

4.0
Procedure

Procedure or Work Authorization document shall provide the

 
necessary steps to implement Statistical Techniques. 


Quality Assurance shall monitor the process to ensure hardware 
integrity.


Statistical data shall be collected and maintained as part of the


items cert log (logbook).
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