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FOREWORD








This Critical Process Assessment Tool (CPAT) is intended for application during the development of a solicitation, contract award and management of the acquisition through the end of the program. As a guide, it specifically addresses the quality assurance critical process, but should be used in conjunction with other  CPATs when working in an Integrated Product Team (IPT) environment. Just as the quality assurance function must interact with other disciplines within the IPT, this CPAT fits within a framework of other CPATs. The figure below provides a depiction of the interrelationship of the CPAT structure.
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CPAT ARCHITECTURE








The Overview CPAT provides a description of the tool's format, guidance on its usage, and a overview of the acquisition process, so it should be consulted by the first time reader. The Program Management, Systems Engineering and Risk Management CPATs are the overarching CPATs for the IPT process and contain specific acquisition process information, integrating the processes of the other CPATs. In order to reduce redundancy, the reader will find that they are referred to throughout the other CPATs. 





The remaining CPATs address specific functions that input to the IPT process. While the focus is on individual functions, many interface with one another and therefore contain references to each other. 





QUALITY ASSURANCE





 1.0 INTRODUCTION





The government today is faced with operating in an arena of rapid change. In the government acquisition community, change is the  result of the application of new technology, improved communications methods and the implementation of Acquisition Reform. With reduced personnel strength, the government must transition from an operating mode of oversight to one of insight into contractor operations. Documentation of selected critical processes is one step being employed to aid personnel in the implementation of acquisition reform principles. Whereas all processes must evolve and adapt to maintain their effectiveness, the fundamental tenets of sound processes must be performed to accomplish their intended functions. This Critical Process Assessment Tool (CPAT) documents the quality assurance process process.








1.1	DESCRIPTION OF THE QUALITY ASSURANCE CRITICAL PROCESSES





While emphasis is placed on the engineering and test functions to provide the leadership necessary to satisfy product performance, configuration, and environmental requirements, the integrated efforts of the entire program are necessary to provide a product which meets these requirements.  Within this broader perspective, quality becomes an attribute distributed throughout all program functions.  The Quality Assurance (QA) function is the set of assurance processes that verify and validate that the product development process is complete, in compliance with requirements, and meets customer expectations.  These assurance processes embrace nearly the complete product acquisition life cycle.  In the design phase of a program, QA planning is predominant. It involves quality in design, quality of design and, quality of conformance as the product matures through development and production.





The chart, Figure 1.1, on the following page summarizes the Quality Assurance process.





1.2	CONTRIBUTION TO MISSION SUCCESS





Product Quality is the result of providing a control structure in which to create  process discipline necessary to realize high reliability systems.  Discipline is the building material necessary to ensure consistently predictable, repeatable, and successful processes.  Product or process quality, in the broadest sense, is achieved through planning and control over the range of functions and processes needed to develop, manufacture and operate a space system.  See Section 2.2 for the overall program quality objectives for each major program function. Quality Assurance as a function is made up of quality management,  quality engineering and inspection processes which play critical roles in executing this overall control structure.





The processes that generally make up the Quality Assurance function include: quality management, procurement quality, manufacturing, assembly, test, and  software development.  A programÕs ability to meet its cost, schedule, and performance goals may be impacted by these processes in either a positive or negative fashion.  For example, if a disciplined approach to specific manufacturing processes, such as soldering or bonding, is not used, it is possible to create a situation which results in hardware failures.  This in turn may affect cost, schedule, and in the extreme, performance if waivers are necessary.  Conversely, if a disciplined process is maintained, product results predictably meet expectations.





With regard to product development phases, consider the following:





	Concept Exploration - this generally involves the definition of top level system requirements.  Little or no definition of product, other than potential orbits or constellations sizes is established. In this context, quality is limited to top level requirements verification planning and may be appropriate for the form and format of technical report delivery.





	Program Definition and Risk Reduction (PDRR) - this phase of the product development cycle consists of system requirements trades and allocation. In addition, system concept(s) are postulated and potential risk technologies or processes identified.  Completion is characterized by a System Functional Review.  Risk reduction measures may be implemented during this phase. Quality Assurance’s role is to incorporate verification in the system specification and, begin planning for the subsequent phases of the program.





	Engineering and Manufacturing Development (EMD) - this phase is initially  characterized by the preliminary design of the system.  After the Preliminary Design Review (PDR) the detailed design process begins, culminating in low rate manufacturing, assembly & test, launch and on-orbit operations.  It is appropriate to develop the quality assurance planning prior to PDR.  Early planning allows disciplined implementation at the start of low rate production. Quality Assurance is generally required throughout the entire phase. �
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	Production - continued product and process improvement and full-scale production is the purpose of this phase of the program.  Whereas most design engineering functions disappear during this phase, Quality Assurance is intimately involved in manufacturing, integration, test, and launch operations.





	Operations and Logistics Support (Support Services) - for space systems, this phase may run concurrent with the EMD and Production phases.  From a Quality Assurance perspective is it characterized by correction of system and  product shortcomings and recurring deficiencies.  An important aspect of this phase is product pedigree and traceability through records and data reporting and, system upgrades that ensure continued capability to meet mission needs. 





	Decommissioning and/or Disposal - Quality Assurance is minimally involved during this phase for space systems.  Decommissioning ground stations may require some verification of property control and disposal activities, but it is not addressed in this CPAT.





1.3	RELATIONSHIP TO OTHER TECHNICAL TASKS





Critical process (functional) interfaces with Quality Assurance are complex. The primary objective of these interfaces is to ensure that specific, contractual requirements are identified and met.  These requirements may be identified in a statement of objectives (SOO), a contract Integrated Management Plan/ Integrated Management Schedule (IMP/IMS), Federal Acquisition Regulations (FARs), government, commercial, and/or contractor specifications, or contractor policies, plans, and procedures.  Interfaces take the form of critical process(es) (functions) which input requirements which, in turn, receive Quality Assurance attention and discipline as output.












































Broad quality objectives are defined below with respect to function and acquisition phase.








Function


�



Objective�



Acquisition Phase�
�
Management�
¥ comprehensive, overall planning at the start of the


program - this procedure relates to the ability of management to effectively coordinate program functions in a timely manner


¥ organize to effectively meet specific product development needs 


¥ provide the proper resources (facilities, personnel, and capital equipment) to develop this specific product�
CE; PDRR; EMD; Production; Operations & Logistics Support �
�
Engineering�
¥ document analyses - including trade studies, specifications, etc.


¥ requirements-to-cost - this procedure ensures that the overall requirements are affordable; it minimizes the risk of over-designed products and over-run costs�
CE


�
�
�
¥ document detailed design - including analyses, specifications, drawings, etc.�
EMD


�
�
�
¥ design-to-requirements - this procedure ensures a product which meets the overall requirements for a specified cost; it minimizes the risk of over-designed products and over-run costs


¥ design-in reliability, robustness, and margins - reliability is a design parameter; if it is not designed in, it can not be manufactured or tested in later; robustness and margins are necessary to ensure performance in unanticipated environments


¥ design-in producibility, quality, and testability �
PDRR; EMD








�
�
�
¥ effectively control the configuration of the design - ensures that follow-on products satisfy the same requirements as the first article�
EMD (post-PDR)


�
�
�
¥ perform comprehensive design reviews


�
CE; PDRR; EMD�
�
�
¥ corrective action identification and implementation - ensure that problems identified and resolved during manufacturing, and assembly and test are corrected for all future production runs


¥ lessons-learned feedback - ensure that the learning process is continued and past results are incorporated into new or improved products and processes�
Production; Operations & Logistics Support


�
�
Manufacturing�
¥ prepare detailed work instructions - the details of how a product is to be manufactured must be described in a manner that manufacturing personnel can interpret and implement


¥ properly train manufacturing personnel


¥ effectively control procurement sources (parts and materials)


¥ perform physical examination, measurement, or test of product during the manufacturing cycle


¥ prepare complete and accurate production records


¥ sufficiently control manufacturing processes


¥ properly handle products and their component parts - specifically to protect against damage due to moisture, particle and condensable matter contamination, and electrostatic discharge


¥ ensure product producibility


�
PDRR; EMD; Production; Operations & Logistics Support





























EMD (pre-PDR)�
�
�
�
�
�
�
�
�
�
Test�
¥ provide adequate and detailed test planning - subject products to full range of environments; complete performance measurements; verify all testable spec. requirements are met


¥ document test procedures


¥ employ adequate test equipment


¥ properly train test personnel


¥ prepare/collect complete and accurate test records and test data


¥ properly handle the product before, during, and after testing�
PDRR; EMD; Production; Operations & Logistics Support�
�
�
¥ ensure product testability


¥ establish methodologies for verifying requirements by test�
EMD (pre-PDR)�
�
Quality Assurance�
¥ properly train inspection personnel


¥ perform product inspection during manufacturing and test cycles


¥ apply specific accept/reject criteria


¥ provide control and proper corrective action of non-conforming materials and test discrepancies


¥ prepare complete and accurate quality records


�
PDRR; EMD; Production; Operations & Logistics Support�
�
�
¥ ensure proper packaging/transportation of finished products	�
EMD; Production; Operations & Logistics Support�
�
�
¥ ensure product inspectability


¥ validate the quality of subcontractor, supplier, and vendor products�
EMD (pre-PDR)�
�















1.4  STRUCTURE OF THE CPAT





The Critical Process Assessment Tool (CPAT) concept was developed to help SMC System Program Office (SPO) personnel in understanding the functional processes critical to the performance of a program. The CPATÕs information focuses on those critical processes that should be performed within the acquisition phases.  This ensures mission and supportability requirements are met. 





It is the intent of this document to assist the project officer in pre-contract activities such as Request For Proposal (RFP) preparation, source selection, production, launch operations and disposal activities.  It also provides guidance in post award surveillance of the Integrated Master Plan (IMP).  The Quality Assurance CPAT is written such that the reader will be able to go to the level of detail needed to gain an understanding of the subject.








ADDITIONAL SUPPORT





Contact SMC/AXME for additional Quality Assurance support at (310)363-2425 or DSN 833-2425.
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1.5 DEFINITIONS





Refer to Appendix 1 for a list of quality assurance definitions. 











1.6	QUALITY ASSURANCE METRICS





Contractors normally have metrics to ascertain the health and progress of functions or activities which vary in importance by program phase. Some of these metrics include, but are not limited to:  at the top level, cost of quality to include the costs of prevention (planning and training), appraisal (inspection and test), internal failure (scrap and rework), and external failure (warranty and liability claims). At the work center level, through the application of advanced quality concepts, process capability, process control, variability reduction, and yield improvement.


  	


1.7	APPLICABLE DOCUMENTS





Current policy does not require the mandatory application of the following documents for compliance. However, they are the model for what is expected in a quality assurance system.





ISO 9000 Series - ÒQuality Management and Quality Assurance Standards; Guidelines for Selection and UseÓ; (a specification developed by the International Organization for Standardization  to provide uniform Quality Assurance policies and procedures; it may be applied across a broad spectrum of programs; provides detailed insight into the Quality Assurance function and itÕs processes for the novice; family of documents that make up ISO 9000 can be electronically downloaded from Tecnet); no waiver required 





ANSI/ASQC Q90 Series - ÒQuality Systems - Model for Quality Assurance in Design/Development, Production, Installation, and Servicing; no waiver required








1.7	ADDITIONAL SUPPORT





Contact SMC/AXME, extension 32397 for additional support and the latest policy on Quality Assurance. Readers may also wish to view the Internet Home Page at “http://sdf.laafb.af.mil/axframes.html”,  for policy on this and other functions.


�
QUALITY ASSURANCE





SECTION 2.0  APPLICATION





2.1	SYSTEM PERFORMANCE REQUIREMENTS DOCUMENT





For most contracts, the system performance documents do not directly reflect quality management requirements. Instead, the quality function participates with all other functions in the evolution of the design through trade studies and producibility analyses, as well as planning for the manufacturing and test processes to meet the intent of the system performance documents- the ultimate goal being to convert the detailed engineering design into a finished product which satisfies the customers needs. These are typically confirmed by quality control inspections, tests and analyses contained in the system performance documents. 





2.2  	CRITICAL PROCESS OBJECTIVES	





The policies defined in DoD Instruction 5000.2-R for Quality state: Ò . . . the quality management process shall include the following key activities: establishment of capable processes; monitoring and control of critical processes and product variation; establishment of mechanisms for feedback of field performance; implementation of an effective root cause analysis and corrective action system; and continuous process improvement.Ó





Specific quality objectives, to ensure product requirements conformity and customer satisfaction, can be ascribed to each program function.  These functions include: management; engineering; manufacturing; test; and quality assurance.  These quality objectives vary by acquisition phase.





Section 3 (criteria and questions) of this document expands the objectives of the quality assurance function only.  The remaining functions (program management, engineering, manufacturing, and test) are not addressed further in this CPAT.  Look to CPATs which address those functions specifically for process models related to the their quality objectives.








2.3	INFORMATION DELIVERABLES





Refer to the "Program Management" CPAT for deliverable requirements. Although quality assurance provides inputs to deliverable documents, current policy does not require delivery of a quality assurance plan, however quality assurance planning is always required for contract execution. SMC solicitations and contracts often require the contractor to deliver data products via a link between the governmentÕs and contractorÕs Management Information Systems (MIS) or via a contractor maintained Electronic Bulletin Board (EBB). The contract need not otherwise specify data items that are generated as part of the offerorÕs or contractorÕs quality assurance system if the contractor commits, in the IMP, to timely availability through the MIS or EBB. 





2.4  RFP REQUIREMENTS 





2.4.1 INSTRUCTIONS TO OFFERER (Section L)





RFP Section L provides Proposal Preparation Instructions (PPI) to the contractors or offerors. The recommended approach is for the government to instruct the offerors to describe in an Integrated Management Plan (IMP) narrative:


	a. Why their proposed quality assurance management process is appropriate for the scope of work to be performed under the contract and how it will be implemented within the IPT structure of the program. 


	b.  Describe the products or services, as applicable, which determines the level of quality assurance required to satisfy requirements. 


	c. Describe relevant past performance and how the planned approach will accomplish its intended purpose.


	d. Identify a quality assurance manager who will be responsible for implementing the quality assurance process within the IPTs.


	e. How Quality Assurance budget and resources are to be controlled by the IPT(s).








2.4.2 EVALUATION CRITERIA (Section M) AND STANDARDS





Section M of the RFP describes the evaluation factors used in the source selection process. The applicable Federal Acquisition Regulations (FARs) are also referenced. The basis for contract award is defined by areas and relevant factors to be considered. 





The areas of evaluation vary by system, but may be as follows: systems affordability, systems management, cost and software development capability. The quality assurance input to the proposal is often in the management section and a part of the IMP. Typical assessment criteria is: soundness of approach; compliance to the requirements; performance risk, based on the offerors’ present and past performance; cost criteria for realism, reasonableness, and completeness. 


All of the above elements depend upon thorough quality assurance planning. Key elements of this planning are described in section 3.0 as criteria followed by relevant questions which can be tailored and selectively applied to meet individual acquisition program requirements. 





QUALITY ASSURANCE





3.0  DETAILED CPAT CRITERIA AND QUESTIONS





The following section addresses critical process criteria and supporting questions, as necessary, which may be selectively used during IPT participation, in preparing RFPs, evaluating proposals, conducting fact-finding and periodic program reviews.





FA 5.1 QUALITY ASSURANCE MANAGEMENT


CCA 5.1.1 ORGANIZATION


CC 5.1.1.1 QUALITY ASSURANCE RESPONSIBILITY





C1  A Quality Assurance system has been established and documented to ensure product conformity to specified requirements.





C2 Corporate management has defined and documented its policy and objectives for commitment to quality


	Q1 Is there a clear policy statement?





C3:  The policy is implemented and understood at all levels of the organization





C4:  Personnel have the organizational freedom and authority to prevent the occurrence of nonconformances


	Q1:  Do employees identify and record any product quality problems?





	Q2:  Do employees recommend solutions through established channels?





	Q3: Is corrective action verified by established channels?





	Q4:  Are nonconforming materials controlled until discrepancies have 	been resolved?





CC 5.1.1.2 Integration/Liaison





C1 QA interfaces with many program functions.  Inputs are provided to QA from some functions and in turn outputs from QA become inputs to those functions.


	Q1 Is there evidence that QA has established interfaces with the following 	functions:





	a. configuration management


	b. PM&P


	c. program contract officer


	d. program office


	e. manufacturing


	f. procurement management


	g. systems engineering


	h. assembly & test


	i. reliability engineering


	j. design engineering


	k. packaging, handling, shipping, and transportation


	l. subsystem engineering?





C2 The nature of these inputs to QA include:


 


	a. requirements flowdown


	b. budget, program milestones


	c. manufacturing planning, documentation


	d. supplier, subcontractor 	proposals


	e. assembly & test planning documentation


	f. failure review board actions





	Q1 Are formal means in place to ensure adequate inputs are provided to 	QA from the appropriate functions within the program?





C3  The nature of these outputs from QA include:





	a. QA requirements flowdown


	b. QA plan


	c. budget/forecast expenditure plan


	d. schedules, staff planning


	e. inspection plan, inspections


	f. source evaluations


	g. corrective action tracking


	h. end item data packages


	Q1 Does QA provide inputs to other functions in a timely manner?





CCA 5.1.2 Planning


CC 5.1.2.1 Task Planning





C1 A Quality Assurance Plan is prepared in sufficient depth and approved by the contractor's top level program management, to establish the means to assure disciplined control over the design, procurement, manufacturing, integration, and test processes.


	Q1 Does the plan detail control methodologies to be used for all 	applicable processes (design, procurement, manufacturing, integration, 	test, etc.) implemented during each acquisition phase? 





C2  A budget and forecast expenditure plan assures direct management control of the Quality Assurance process by the Quality Assurance Manager.  It is implemented at the highest level of IPT practical.





CC 5.1.2.2  Task Scheduling





C1 Quality Assurance schedules are established which concurrently support procurement, manufacturing, integration, and test processes.


	Q1 Have program schedules been prepared in sufficient depth to 	determine where QA activities have been planned in the process flow?





CCA 5.1.3 Control


CC 5.1.3.1 Task Authorization





C1 Budget authorization provides the means for controlling the processes being managed.


	Q1 Does the total program budget for QA flow down to the QA manager 	for the level I IPT?


	Q2 Does the QA manager receive budget from the product IPT?


	Q3 Does the budget include quality engineering and inspection?





CC 5.1.3.2 Task Status





C1 Quality Assurance policies and procedures are in place to manage internal and external production sources.


	Q1 Does the QA program plan flow down to all levels of production?


	Q2 Does QA have a plan to monitor the application of the QA plan as it 	applies to all levels of production?











CCA 5.1.4 Risk Management


CC 5.1.4.1 Risk Identification





C1 QA engineering provides the means for identifying program risks based on historical results in the manufacturing process.


	Q1 Does QA participate in the formal risk management process 	implemented by systems engineering?


	Q2 Have risks been identified sufficiently early to lead to problem 	mitigation versus problem recovery?


	Q3 Have potential risk areas at the subcontractors or suppliers been 	identified? 





C2 The QA planning process includes a proactive means of risk mitigation.


	Q1 Has QA specified any unique requirements which provide the means 	of managing problem areas not typically identified by historical means 	such as new suppliers?





C3 Critical or new processes are identified as risk areas and controlled in an appropriate manner.


	Q1 Are controls in place to address critical processes?


		To what extent is parts qualification required?


		To what extent is qualification of materials and processes for new 			applications 	required?


		To what are new or developmental processes needed?


		Is facility certification required?





CC 5.1.4.2 Risk Control





C1 QA plans resources sufficient to avoid problems before the occur.


	Q1 Has QA planned to support risk mitigation activities?





FA 5.2 Quality Assurance Engineering


CCA 5.2.1 Requirements


CC 5.2.1.1 Review/Allocation





C1 QA requirements are identified in specifications and other documentation as appropriate.


	Q1 Do program plans or specifications identify requirements for 	establishing and maintaining a QA system applicable to the nature of the 	program?





C2 Those QA requirements of the appropriate specifications and other documents are further flowed down to the contractor’s internal organizations for procurement, manufacturing, integration and test.


	Q1 Does the contractor have a tracking system which allows the 	flowdown of QA requirements to the lowest level necessary to implement 	them?





C3 QA requirements are contractually flowed down to subcontractors, suppliers and vendors.


	Q1 Does the contractor have a system of checks and balances to insure 	flowdown of applicable QA requirements to al tiers of suppliers, 	subcontractors and vendors?

















CCA 5.2.2 Analyses


CC 5.2.2.1 Analyses 





C1 A means is in place to ensure early detection and correction of manufacturing processes that deviate beyond accepted limits.


	Q1 Are metrics used to monitor manufacturing process control?


	Q2 If used, do the metrics correlate directly with changes in the 	process?


	Q3 How sensitive are the metrics to process changes?





C2 Evaluation of process data provides the means of controlling manufacturing processes before defects become unacceptable.


	Q1 Does each metric have a parameter(s) for which quantitative process 	data can be collected?


	Q2 Is data continuously collected for each metric?


	Q3 Are statistical or other types of analyses performed on this data to 	identify acceptable process ranges or ultimate limits?


	Q4 Is a correlation made of customer satisfaction data and the fixed out-	of-bounds limits of each process measured?


	Q5 Are limits readjusted to reflect customer complaints?





CCA 5.2.3 Monitoring


CC 5.2.3.1 Meetings


C1 The Quality Assurance Manager provides QA approach and planning inputs to the entire program through IPT participation





C2 QA provides technical inputs through participation in design reviews, material review boards (MRB), test failure review boards (TFRB), subcontractor source selection boards (SSB), and Parts, Materials, and Processes Control Board (PMPCB)


	Q1 Does QA identify inspectability issues in the design review process?


	Q2 Is QA a member of the MRB?  TFRB?, PMPCB?


	Q3 Is QA a member of SSBs, which determine the choice of 	subcontractors?


	Q:  Do written criteria exist which defined QA factors associated with  	source selection?





	Q:  Are these criteria weighted along with performance and past history 	when selecting a subcontractor?





	Q:  Do RFPs to subcontractors identify specific QA system and 	documentation requirements upon which bids must be based?











CC 5.2.3.2 Data Review





C1 A process is in place to verify the completeness and accuracy of all product documentation.


	Q1 Has the contractor identified a set of documentation necessary to 	fully describe the product, it's materials, it's production processes, and 	any changes from the approved design such that he can supply additional 	units sometime in the future?





	Q:  Are Quality Assurance history records available for review?  What is 	the contractorÕs retention policy?





	Q:  Does the contractor perform the following during the qualification of 	equipment:


	a. verify test equipment calibration and validation status?


	b. verify test software configuration?


	c. verify prior acceptance of test articles?


	d. verify latest applicable test procedures?


	e. verify test and environmental setup prior to test operations and at 	appropriate intervals?


	f. signify acceptance of tested components only?


	g. review test data for completeness and accuracy?


	h.  compile qualification test data packages?





	Q:  If the contractor is


	identifying equipment as qualified by similarity, does he have the: data of 	the equipment to be qualified 


	a. configuration status of the qualified equipment?


	b. requirements to which the equipment was previously qualified?


	c. qualification test data indicating successful completion of qualification 	testing or completion of a flight mission?


	d. configuration in the form of approved drawings?


	e. qualification requirements of the equipment to be qualified in the 	form of an approved specification?


	f. analytical reports attesting to the equivalency of the qualification 	requirements and the actual environment to which the similar equipment 	was qualified?





	Q:  Do the software engineers keep software engineering notebooks?





	Q:  Does QA inspect these notebooks periodically for completeness?


	Q2 Has the contractor identified a set of documentation necessary to 	give the government sufficient instruction on the use and maintenance of 	the product after delivery?





	Q:  Does the contractor have written documentation in place to guide the 	proper handling and storage of equipment within his facility?





	Q3 Does the contractor have a system in place to adequately collect this 	documentation and verify it's completeness and accuracy?





CCA 5.2.4 Production Support


CC 5.2.4.1 Work Instruction Development





C1 Production planning documentation includes QA review and input prior to the productÕs manufacturing phase.


	Q1:  Are M&P requirements imposed on equipment drawings?


 	


The following are expanded questions dealing with production travelers:	





	Q:  Does the contractor have a manufacturing traveler(s) which follows 	the hardware from the piece part level to completion of a unit?





	Q:  Does the traveler(s) identify specific points in the manufacturing 	process where physical examination, measurement, or test of the product 	is to be performed?





	Q:  Are specific procedures how to perform these activities identified on 	the traveler?





	Q:  Is there a sign-off on the traveler when these activities are complete?





	Q:  Does Quality Assurance verify that the procedures used are of the 	current or program approved revision level?





	Q:  Does the traveler indicate that Quality Assurance is required to 	perform an inspection of the product subsequent to use of these 	procedures?


C2 Planning documentation includes QA review and input prior to the productÕs integration and test phase.


	Q1 Does the nature of the production documentation provide adequate 	direction for physical examination, measurement, or test of the product 	during integration and test?


	Q:  Does the contractor have a manufacturing traveler(s) which follows 	the hardware from the piece part level to completion of a unit?





	Q:  Are specific procedures how to perform these activities identified on 	the traveler?





	Q:  Is there a sign-off on the traveler when these activities are complete?





	Q:  Does Quality Assurance verify that the procedures used are of the 	current or program approved revision level?





CC 5.2.4.2 Training





C1 A means is in place to ensure the product is manufactured, integrated, and tested using trained personnel.


	Q1 Is there a system in place to train personnel in the performance of 	each manufacturing process, and use of production or test equipment ?


	Q2 Is there a record keeping system in place to identify who has been 	trained, and when scheduled retraining is necessary? 


	Q3 Are metrics in place to determine if an individual operatorÕs skill level 	has diminished such that unscheduled retraining is necessary?


	Q4 Does quality assurance monitor this record keeping system for 	compliance?





	The following are expanded questions in the area of operator certification:





	Q:  Does the contractor identify special processes which require certified 	personnel?  For example:





	a. adhesive mounting of components


	b. cleaning procedures


	c. soldering (hand, lap, wave, tinning)


	d. conformal coat


	e. resistance welding


	f. bonding


	g. X-ray inspection


	h. Scanning Electron Microscope (SEM) inspection	


	I. pre-cap internal inspection





	Q:  Are annual recertifications required?  Does the contractor have a 	system for identifying who needs to be recertified, when?  What are the 	conditions other than expiration of time when recertification is required?





	Q:  Does the contractor have a record system for certified employees?





	Q:  Are operator and equipment certifications required for special 	equipment and processes such as: ribbon binders, welders, pulse 	soldering and machines, heat treatment, wave soldering, and machine 	board stuffing.


	








FA 5.3 Quality Assurance Operations


CCA 5.3.1 Design


CC 5.3.1.1 Design Application





C1 QA engineering provides adequate support during the design phase.


	Q1 Is there sufficient QA engineering support budgeted into the program 	to adequately plan for the next phase of the program?


	Q2 Does QA participate in the review of specifications?


	Q3 Does QA review designs for inspectability?





CCA 5.3.2 Testing


CC 5.3.2.1 Qualification Testing





C1 A means is in place to insure the product is tested using approved procedures.


	Q1 Is there a process in place to ensure that approved test procedures 	are followed?





	Qualification Status:





	Q:	Does the contractor perform the following during the qualification of 	equipment:





	a. verify test equipment calibration and validation status?


	b. verify test software configuration?


	c. verify latest applicable test procedures?


	d. verify test and environmental setup prior to test operations and at 	appropriate intervals?


	e. review test data for completeness and accuracy?


	f. compile qualification test data packages?





	Q:  If the contractor is identifying equipment as qualified by similarity, 	does he have the:





	a. configuration status of the qualified equipment?


	b. requirements to which the equipment was previously qualified?


	c. qualification test data indicating successful completion of qualification 	testing or completion of a flight mission?


	d. configuration data of the equipment to be qualified in the form of 	approved drawings?


	e. qualification requirements of the equipment to be qualified in the form 	of an approved specification?


	f. analytical reports attesting to the equivalency of the qualification 	requirements and the actual environment to which the similar equipment 	


	


CC 5.3.2.2 Production Testing


C1 A means is in place to insure the product is tested using approved procedures.


	Q1 What process is in place for the review and approval of test 	procedures?





	Production Status:





	Q: Does the contractor perform the following during the production of 	equipment:





	a. verify test equipment calibration and validation status?


	b. verify test software configuration?


	c. verify prior acceptance of test articles?


	d. verify latest applicable test procedures?


	e. verify test and environmental setup prior to test operations and at 	appropriate intervals?


	f. signify acceptance of tested components only?


	g. review test data for completeness and accuracy?


	h. compile production test data packages?





CC 5.3.2.3 Corrective Action Verification


C1 Products that are identified as non-conforming are controlled in a manner which prevents inadvertent use prior to corrective action.


	Q1 If a product does not conform to the approved design, is a system in 	place to identify and remove that product from the test process?


	Q2 Is that product reviewed by experienced engineering staff for 	disposition?





CCA 5.3.3 Production Support


CC 5.3.3.1 Process Integrity





C1 A means is in place to ensure that the product is manufactured to approved processes, using approved parts and materials.


	Q1 How does the contractor ensure that the product is built to the design 	approved at CDR (or MRR)?


	Q:  Do the software engineers keep software engineering notebooks?


	Q:  Does Quality Assurance inspect these notebooks periodically for 	completeness?





	Q2 How does the contractor control changes from the approved design 	during production?


	Q:  Is a standard product being procured?  





	Q:  Is it currently in production?  	





	Q:  When was the last production run completed?





	Q:  To what extent is product qualification required?


	


	Q:  How will it be accomplished?





	Q:  To what extent is parts qualification required?





	Q:  To what extent is qualification of materials and processes for the 	application required?





	Q:  To what extent are new or developmental processes needed?


	


	Q:  To what extent is facility certification required?


	Manufacturing, Integration and Test:





	Q:  Are the following product/work areas adequate?





	a. quality of product


	b. shop travelers


	c. inspection areas/stations


	d. environmental controls


	e. housekeeping and overall cleanliness of facilities


	f. shelves and storage cabinets


	g. product protection (including methods and procedures)


	h. Electrostatic Discharge (ESD) protection procedures and equipment


	i. access control


	j. smock availability


	k. hi-low temperature oven controls


	l. vibration equipment


	m. clean areas/room controls


	n. Electromagnetic Interference (EMI) test capability


	o. receiving inspection


	p. packing and shipping procedures


	q. shipping inspection


	r. special test equipment


	s. non-destructive evaluation capabilities	


	t. Destructive Physical Analysis (DPA) capabilities


	u. Vulnerability and Hardiness (V&H) testing





	Workmanship:





	Q:  Does the contractor have documented standards for workmanship for 	all manufacturing processes?





	Q:  Do these standards identify acceptable and unacceptable 	workmanship traits?  Do they provide visual aids to characterize these 	traits





C2 A means is in place to ensure early detection and correction of manufacturing processes that deviate beyond accepted limits.


	Q1 Are metrics used to monitor manufacturing process control?


	Q2 If used, do the metrics correlate directly with changes in the 	process?


	Q3 How sensitive are the metrics to process changes?


	Q4 If metrics are not used, does the contractor have a system which 	allows physical examination of the product after completion of a given 	manufacturing process?





	Tooling:





	Q:  Does the contractor have a plan for inspection and re-inspection of 	production tooling?





	Q:  Does the contractor maintain appropriate records relating to tooling 	control such as: date of proofing, conditions found, maintenance 	performed, and date of next proofing?





	Q:  Are records of tool usage kept and reviewed periodically? 





	Q:  Are the periods of tool proofing based on tool design, application, and 	wear?





	Q:  Does Quality Assurance assist in establishing proof intervals?





C2 A process is in place to correct nonconforming products.


	Q1 Is there a system in place to establish a means of corrective action 	such that the probability of reoccurrence of the nonconformance in future, 	identical products, of the same type, is significantly reduced?





CCA 5.3.4 Corrective Actions


CC 5.3.4.1 Accounting System Development


C1 Products that are identified as nonconforming are controlled in a manner which prevents inadvertent use prior to corrective action.


	Q1 If a product does not conform to the approved design, is a system in 	place to identify and remove that product from the production process


	Q2 Is that product reviewed by experienced engineering staff for 	disposition?                                  


C2 A process is in place to correct nonconforming material and prevent the 	reoccurrence of such nonconformances.


�



APPENDIX 1





DEFINITIONS





Advanced Quality Concepts - are the cumulative of the application of more advanced and sophisticated practices in the areas of design, manufacturing, assessment, corrective action, and continuous improvement.  Examples of tools and techniques include: requirement definition tools, designing for robustness, controlling critical characteristics, and reducing variability.





Assembly and Test - the process where equipment in the form of units or components, and structure is integrated into the final product (or system);  verification of product (or system) level requirements takes place beginning with this process.





Design-to-requirements - the engineering process where concepts are formalized into a product definition based on the requirements allocated to that product. 





Function - a technical or management discipline such as design engineering, reliability engineering, Quality Assurance engineering, etc.





Manufacturing - the process where equipment or structure is fabricated, assembled, integrated and tested (verified) at the unit or component level .





Process - an individual task or set of tasks which when completed accomplish a predetermined goal.





Procurement - the process where piece parts, materials, and units are purchased from suppliers, vendors, or subcontractors.





Quality - attribute(s) of a product which enhances itÕs satisfaction to the customer; typically perceived as an increased product value by that customer.





Quality Assurance - The overarching management of quality control to insure effectiveness.





Quality Control - Verification and control of product attributes to sustain conformance to requirements.





Quality of Conformance - The effectiveness of the design and manufacturing functions in executing the product manufacturing requirements and process specifications while meeting tolerances, process control limits, and target yields for a given product.





Quality in Design - The effectiveness of the design that ensures the systems engineering process properly captures all of the operational requirements, and efficiently translates them into detailed design requirements.





Quality of Design - The effectiveness of the design process in capturing the operational requirements and translating them into detailed design requirements that can be manufactured (or coded) in a consistent manner.





Requirements-to-cost - the system engineering process where system level requirements are established which meet desired system cost models;  these requirements are subsequently decomposed and allocated to lower level products which will make up the system.





Software - instruction sets which allow a ÔcomputerÕ to perform planned functions; includes instruction sets which provide functionality for Programmable Read Only Memories (PROMs), Application Specific Integrated Circuits (ASIC), and Field Programmable Gate Arrays (FPGA).
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APPENDIX 2





 ACRONYMS





A&T - 	           Assembly and Test


ASIC - 	Application Specific Integrated Circuit


ATP - 	           Authority to Proceed


CE - 		Concept Exploration


CDR - 	Critical Design Review


CDRL - 	Contract Data Requirements List


CPAT - 	Critical Process Assessment Tool


DPA -	           Destructive Physical Analysis


EBB -	           Electronic Bulletin Board


EIA - 		Electronics Industries Association


EMD - 	Engineering and Manufacturing Development


EMI - 	           Electromagnetic Interference


ESD -	           Electrostatic Discharge


FAR - 	           Federal Acquisition Regulations


FPGA - 	Field Programmable Gate Array


GIDEP -	Government/Industry Data Exchange Program 


IEEE - 	Institute of Electrical and Electronic Engineers


IMP - 	           Integrated Management Plan


IPT - 		Integrated Product/Process Team


M&P -	           Materials and Processes


MIS -		Management Information System


MRB -	           Materials Review Board


MRR - 	Manufacturing Readiness Review


MSSRP - 	Military Specifications and Standards Reform Program


NASA -	National Aeronautics and Space Administration


PDR - 	Preliminary Design Review


PDRR - 	Program Development and Risk Reduction


PM&P - 	Parts, Materials, and Processes


PMPCB -	Parts, Materials, and Processes Control Board


PROM - 	Programmable Read Only Memory


QA - 		Quality Assurance


RFP -		Request for Proposal


SEM -	           Scanning Electron Microscope


SMC - 	Space and Missile Systems Center


SOO -            Statement of Objectives


SOW -	Statement of Work


SPO - 	System Program Office


SSEB -	Source Selection Evaluation Board


TFRB -	Test Failure Review Board


V&H -	            Vulnerability and Hardness
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