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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 manufacturing critical process, but should be used in conjunction with other  CPATs when working in an Integrated Product Team (IPT) environment. Just as the manufacturing 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. 








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 manufacturing process.





	1.1 Description of the Functional Process





	In basic terms, manufacturing is a conversion process, transforming raw material into a finished product. The process consists of bringing together resources; materials, manpower, tooling, equipment, technology and facilities in a structured, organized manner to produce the evolved design. 
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MANUFACTURING PROCESS FLOW


Figure 1.1


	Many discrete sub-processes are involved, leading to the most effective, economical means of fabrication, assembly, installation and checkout, inspection test and acceptance of the end product. These sub-processes can be placed into logical groupings relating to the management and organization of the function, the planning and design for producing the product, and daily activities involved in the execution of the plan. These groupings are for the purpose of evaluating the process and should not be identified with rigid organizational alignments which may vary considerably among contractors. 
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	Manufacturing management is concerned with the set of processes pertaining to the internal actions involved with organization, planning, control, and risk management of the function, as well as its interfaces with other disciplines and organizations. The management function is responsible for providing the organization with the necessary skills and resources to focus on the specific objectives of providing a quality product, on schedule and at the lowest possible cost. The evolution of a comprehensive Manufacturing Plan is a critical step in the process to produce hardware. The plan, a living document, defines and integrates schedule and performance requirements. Failure to adequately accomplish this top level plan could result in impacts to the program's cost, schedule and performance goals.





	Manufacturing engineering contains a set of processes that address the technical direction of the function as well as the external interfaces with design and systems engineering functions. Participation as members of the Integrated Product Design Teams (IPDTs), performing producibility engineering and planning tasks, is a key contribution to the evolution of the product design and the subsequent ease of manufacture of the final design. Early in the design phase, trade studies are conducted on the candidate designs. The level of detail may include a flow and build plan to aid in evaluating alternatives. As the design becomes finalized, producibility activities shift to detailed design analyses for the most cost effective approach to manufacture. Design analysis includes considerations for: available technology and resources, material selection, and availability, simplicity of design, tolerance requirements, processing requirements, and tooling and special equipment requirements. 





	Manufacturing operations are those processes which execute the plans to produce the hardware and include methods design and process flow, tool design, plant layout, writing work instructions and scheduling the work packages for the fabrication, assembly, integration and checkout and acceptance testing of the product.





	1.1.1 Contribution to Mission Success





	Manufacturing, like other disciplines, is an integral part of the product development  process. In order to assure a consistently repeatable, high quality product, the detail design must be translated into a series of  operations that add value to the product and  transform the raw materials into a usable end item. The processes and  discipline necessary to fabricate, assemble, integrate and test a product are a critical part of the product development cycle and necessary for delivering a cost-effective product to meet the customer’s requirements in a timely manner.





	1.1.2 Relationship to Other Technical Tasks





	The manufacturing function interfaces with systems engineering, design engineering, quality, configuration control and procurement throughout the product development process. The systems engineering process involves the manufacturing function early in the design phase when producibility considerations are paramount in conducting trade studies of the preliminary design concepts. As system functions are defined in the design evolution, the detailed designs are further evaluated with design engineering to identify manufacturing alternatives that will enhance the producibility of the design and insure consitent repeatability in the hardware manufacturing process.Material and process specifications as well as delivery schedules are provided to the procurement function to control purchased items and materials. Accurate and complete production records are maintained  to document the as-built configuration. 





	1.2  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 throughout each phase of the acquisition. The CPATs help focus on the critical processes that must be performed within each acquisition phase to ensure that the space system delivered to the government will meet all mission and supportability requirements. 





	It is the intent of this document to assist the project officer in pre-contract activities such as preparing request for proposal objectives and source selection criteria as well as post-award surveillance of the events in the Integrated Master Plan (IMP). The Manufacturing 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 at hand and apply the information for whatever purpose necessary. 





	The general structure of this CPAT follows the logic flow shown in figure 1.3.  As an example, the "Critical Process Objectives (Section 2.2)" is arranged under the major Functional Area headings of: "Manufacturing Management (FA 9.1.0)", "Manufacturing Engineering (FA 9.2.0)" and "Manufacturing Operations (FA 9.3.0)" respectively. The Critical Capability Areas then address each of the sub-elements: "Manufacturing Responsibility (CCA 9.1.1.1)", "Integration/Liaison (CCA 9.1.1.2)" and so on. Likewise, Section 3.0, "Detailed CPAT Criteria and Questions" follows the same format, with relevant  Critical Criteria and supporting questions, if necessary to develop the critical criteria further, listed for each of the 9.X.X.X sub elements.  The reader may use figure 1.3 as an index to find the required critical process for a review to the level of detail necessary to understand the subject at hand. 
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1.3 Definitions





	The Program Management CPAT contains an appendix with a glossary of common definitions and acronyms,. A glossary of terms and acronyms unique to the manufacturing function is located in Appendix A and B.











1.4 Applicable Documents


	Refer to Appendix C.











2.0	Application





	2.1 System Performance Requirements Documents





	For most contracts, the system performance documents do not directly reflect manufacturing requirements. Instead, the manufacturing function participates in the design evolution through trade studies and producibility analysis, as well as planning the manufacturing processes to meet the intent of the documents- the ultimate goal being to convert the detailed engineering design into a finished product which satisfies the customers needs. 








	2.2 Critical Process Objectives





	Manufacturing objectives change from program phase to program phase. Beginning with  the Concept Exploration phase, the depth of involvement and level of detail increases as the program progresses through the subsequent acquisition phases. Some of the objectives and tasks apply  to a single phase, while others are performed iteratively throughout the program. The following table lists the manufacturing objectives by acquisition phase and may be applied or tailored to meet the specific program requirements.





Phase 0: Concept Exploration.              


Phase I: Program Definition and Risk Reduction.


Phase II: Engineering and Manufacturing Development. 


Phase III: Production, Fielding/Deployment, and Operational Support.
































                                  Objectives�
Phase


    0�
Phase


    I�
Phase


    II�
Phase


   III�
�
                                   Management (FA 9.1.0)�
�
M1


CCA


9.1.1.1�
Plan, develop and implement a manufacturing organization with the capability  to efficiently and effectively define the detailed manufacturing requirements, plan  the  tasks required to accomplish the requirements, control the work performed and identify and manage the associated risks.�
  X�
  X�
  X  �
�
�
M2


CCA


9.1.1.1�
Develop, staff and implement an organization to provide manufacturing expertise and support to evaluate  the various product candidates.�
  X�
�
�
�
�
M3


CCA


9.1.1.1�
Plan, staff and implement an organization to support development and proofing of critical technologies and processes, mockup and prototype development, as well as cost, schedule and performance estimates leading to the selection of a product development baseline. �
�
  X�
�
�
�
M4


CCA


9.1.1.1�
Plan, staff and implement an organization capable of performing the necessary tasks to assure all the required resources are proven and available to assure an effective translation from development to production. �
�
�
  X�
�
�
M5


CCA


9.1.1.1�
Plan, staff and implement an organization which will assure the continuing stable, efficient production and operational capability, consistent performance monitoring and improvement as well as deficiency identification and correction.  �
�
�
�
  X�
�
                                  Objectives�
Phase


    0�
Phase


    I�
Phase


    II�
Phase


   III�
�
                                   Management (FA 9.1.0) (cont.)�
�
M6


CCA


9.1.1.2�
Define the goals, functional responsibilities and  performance measuring  metrics for each function.  �
  X�
  X�
  X�
�
�
M7


CCA


9.1.1.2�
Define the  required interfaces with other functions  to insure an orderly and effectual integration of the tasks performed.  �
  X  �
  X�
  X�
�
�
M8


CCA


9.1.2.1�
Define the planning required and provide the necessary resources to accomplish the identified tasks.  �
  X�
  X�
  X�
�
�
M9


CCA


9.1.2.2�
Identify the timing required for task completion and their interrelationship to other tasks and operations.�
  X�
  X�
  X�
�
�
M10


CCA


9.1.3.1�
Develop processes and controls for the authorization of work to be performed on identified tasks.�
  X�
  X�
  X�
�
�
M11


CCA


9.1.3.2�
Develop and implement a system to report task progress. �
  X�
  X�
  X�
�
�
M12


CCA


9.1.4.1�
Identify the major drivers that present risk in the performance of the manufacturing  function and develop plans for mitigating the risk.�
  X�
  X�
  X�
�
�
M13


CCA


9.1.4.2�
Monitor the progress of the risk mitigation efforts as the program moves forward. . �
  X�
  X�
  X�
�
�
                                    Manufacturing Engineering (FA 9.2.0)�
�
E1


CCA


9.2.1.1�
In consonant  with the project system engineering and the Integrated Product Development Team (IPDT) activities , provide a thorough evaluation of the manufacturing resources required for each candidate design leading to the selection of the most appropriate concept to satisfy the users needs.  �
  X�
�
�
�
�
E2


CCA


9.2.1.1�
Perform the initial manufacturing planning to define the essential resources required including cost estimates, schedules, potential risks and development requirements leading to the establishment of a development baseline.  �
�
  X�
�
�
�
E3


CCA


9.2.1.1�
Finalize the manufacturing planning based on the development baseline and implement those tasks required to insure complete readiness to initiate a stable, and efficient, production and support phase.   �
�
�
  X�
�
�



                                  Objectives�
Phase


    0�
Phase


    I�
Phase


    II�
Phase


   III�
�
                                    Manufacturing Engineering (FA 9.2.0) (cont.)


�
�
E4


CCA


9.2.1.1�
Provide the technical direction and support necessary to achieve operational capability and maintain a stable and efficient production and support base with emphasis on consistent performance, quality and productivity monitoring as well as timely implementation of corrective actions and improvements. �
�
�
�
  X�
�
E5


CCA


9.2.1.2�
Develop, implement and maintain a system for providing documentation, hardware and software traceability and change control that assures high and timely visibility and understanding at all levels.  �
  X�
  X�
  X�
  X�
�
E6


CCA


9.2.2.1�
Verify planned manufacturing flows, methods and processes, utilizing computer modeling to identify shortfalls and assure performance objectives are realistic. �
  X�
  X�
  X�
�
�
E7


CCA


9.2.2.2�
Perform a thorough producibility analysis identifying manufacturing resource and material requirements and alternatives to assure the most appropriate selections are made and the final product design is producible within the program goals and user requirements.  �
  X�
  X�
  X�
  X�
�
E8


CCA


9.2.3.1,2


�
Develop, implement and maintain an information management system for archiving manufacturing documentation which allows easy access to current information for all the required users. �
  X�
  X�
  X�
  X�
�
E9


CCA


9.2.3.1,2�
Develop, implement and maintain a highly visible status reporting system to assure management understanding of the status of all functional operations and their interrelationships to other project operations. �
  X�
  X�
  X�
  X�
�
E10


CCA


9.2.4.1�
Conduct meetings, conferences data reviews and demonstrations as required to assure understanding of the current status and progress of each of the functions as well as their relationship to other project functions.�
  X�
  X�
  X�
  X�
�
E11


CCA


9.2.5.1�
Develop and implement a manufacturing work authorization and instructions system to organize, direct, control and document the accomplishment of each manufacturing task.  �
�
  X�
  X�
  X�
�
                                  Objectives�
Phase


    0�
Phase


    I�
Phase


    II�
Phase


   III�
�
                                  Manufacturing Engineering (FA 9.2.0) (cont.)�
�
E12


CCA


9.2.5.2�
Identify training and certification requirements, plan and implement the program to meet manufacturing in-work requirements.�
�
  X�
  X�
  X�
�
                                    Manufacturing Operations (FA 9.3.0)�
�
O1


CCA


9.3.1.1�
Organize and staff a manufacturing engineering design function to design ST and STE and other special equipment to support the development and production of the system hardware. �
 �
  X�
  X�
  X�
�
O2


CCA


9.3.1.2�
Initiate a manufacturing methods and process monitoring system and implement corrective actions and improvements where deficiencies are discovered. �
�
  X�
  X�
  X�
�
03


CCA


9.3.1.3�
Develop and implement an effective feedback reporting system to track schedule status, man-hour performance, defect trends and SPC data on critical methods and processes.�
�
�
  X�
  X�
�
04


CCA


9.3.2.1�
Develop and implement a qualification test program to demonstrate, proof, certify and re-certify manufacturing ST, STE and other equipment as well as the methods and processes to be used in the development and production of the system. �
�
  X�
  X�
  X�
�
05


CCA


9.3.2.2�
Develop and implement a production test plan to verify the production units are in conformance to the design requirements.�
�
�
 X�
  X�
�
06


CCA


9.3.2.3�
Identify key processes and implement a process control and variability reduction system to assure a balance between product and process capability at the beginning of each phase.�
�
  X�
  X�
  X�
�












2.3	Information Deliverables





	Refer to the "Program Management" CPAT for deliverable requirements. Although manufacturing provides inputs to numerous deliverable documents, there is normally no specific manufacturing documentation required under current policy.





	It is, however, recommended that a requirement for customer access to the manufacturing  status reporting systems requested through the data accession list. 











2.4	RFP Requirements 





	2.4.1 Instructions to Offerors





	RFP Section l or L-2 provides Proposal Preparation Instructions (PPI) to the contractors or Offerors. The general approach recommended here is for the Government to instruct that each contractor:


Show why their proposed  manufacturing process is appropriate to the contract and commit that it will be applied on the contract. 


Commit to monitoring characteristics of the process that demonstrate accomplishment of its intended purpose.


Describe relevant past and present performance regarding use of the planned process in similar applications.


Identify a manufacturing manager who will be responsible for all manufacturing processes, methods, facilities, equipment, and tooling, and who will integrate the facilities and systems for producing quality products.


	2.4.2 Applicable WBS Entry


		Refer to the "Program Management" CPAT for a detailed description of the WBS requirements.








	2.4.3 Evaluation Criteria





	Section M of  the RFP describes the evaluation factors used in the source selection process. The applicable Federal Acquisition Regulations (FAR) are also referenced. The basis for contract award is defined by area and relevant factors to be considered. The areas of evaluation, depending on the system may be as follows: systems affordability , systems management, cost, and software development capability. The manufacturing input to the proposal has most recently been a sub-element of systems management and part of Integrated Master Plan (IMP).Typical assessment criteria is: soundness of approach; compliance to the requirements; performance risk, (based on the offerors present and past performance); and cost criteria for realism, reasonableness and completeness. All of the above elements depend on  thorough manufacturing planning. The key elements of the planning required are described in section 3.0 followed by relevant questions which can be selectively applied and tailored to meet the individual acquisition program requirements.  














3.0	Detailed CPAT Criteria and Questions





	The following section addresses manufacturing critical process factors/criteria and a series of  key questions which may be selectively used during IPT participation, preparing RFQs,  evaluating proposals and conducting fact finding and periodic reviews of an ongoing program.





FA 9.1.0  MANUFACTURING MANAGEMENT


CCA 9.1.1  ORGANIZATION


CCA 9.1.1.1  MANUFACTURING RESPONSIBILITY





C1	Manufacturing management is responsible for providing an organization with the required technical skills and resources to convert the detailed design into a high quality, reliable and affordable system.  Responsibilities include:


	a.  A defined management structure to implement an organization that will direct, plan, control and effectively manage accomplishment of the required tasks.


	b. Perform the planning required to identify detailed manufacturing requirements to meet program goals.


	c. Provide management control of the manufacturing process to initiate improvements and eliminate deficiencies.


	Q1	Has the contractor demonstrated a thorough understanding of the system requirements and his ability to perform?


	Q2	Has the contractor identified the key members of manufacturing management?


	Q3	 Do they have the necessary qualifications and experience to effectively manage the manufacturing tasks?


	Q4	 Has the contractor provided historical data describing similar past programs they have accomplished? 


	Q5	Have they included a detailed description of the past program identifying comparative data, and technology  as well as contractor performance statistics relative to programs cost, schedule and quality requirements?





C2	 Manufacturing is organized by function with clearly defined responsibilities and authority.


	Q6	Has the contractor identified all the necessary functions required to support the proposed contract requirements? 


	Q7	Are the tasks and responsibilities for  each function clearly defined?


	Q8	 Have decision making parameters been established defining management level authority and accountability for each functional manager? 


	Q9	Is the management organization staffing and functional implementation been time phased to support the demands of each acquisition phase? 





C3	The organization includes a function to manage subcontractors, suppliers and vendor activities. 








FA 9.1.0  MANUFACTURING MANAGEMENT


CCA 9.1.1  ORGANIZATION


CCA 9.1.1.2  INTEGRATION/LIAISON


C1	Manufacturing functions and activities are effectively integrated with the program management office, systems engineering and program cost function.


	Q1	Is there a single individual in the program organization with the responsibility for achieving  manufacturing requirements?


	Q2	Are regularly scheduled manufacturing planning reviews held with the program office and systems engineering during the early phases and iteratively through the production and deployment phase? 


	Q3	Are IPDT's assigned responsibility when required to investigate and resolve problems and mitigate risk areas when multiple functions are involved? 


	Q4	Is manufacturing represented and actively participate in all program reviews and change review and control activities? 


	Q5	Is there an effective interchange of information in developing and statusing the integrated master schedule (IMS).


C2	Manufacturing actively supports and participates in the Integrated Product Development Team (IPDT) activities.


C3	Additional manufacturing functional interfaces are defined to assure proper coordination and interchange of technical information and requirements between functions whose specialties are: design engineering, stress engineering, configuration management, industrial safety, materials and processes, standardization, quality assurance, plant engineering, reliability, maintainability, logistics, purchasing, technical data management and manpower development and training.


	Q6	Have the functional interfaces and working relationships been thoroughly defined for insuring that producibility concepts are systematically integrated into the product design from the earliest concept development phases throughout the entire system life cycle?


	Q7	Is there an interface with those responsible for  configuration control and traceability to assure proper data recording and accounting?


	Q8	Are review and approval procedures in place to assure safety critical tooling , test equipment,  material/personnel handling equipment, hazardous materials handling and other safety sensitive operations and processes meet industrial safety requirements as well as federal, state and local codes?


	Q9	Has manufacturing established points of contact with the quality organization and are they closely involved with the development of the quality control plan?


	Q10	Have procedures been established for the manufacturing quality nonconformance documentation system to preclude deficiencies/anomalies in the future?	


	Q11	Has the manufacturing function responsible for preparing work authorization and processing instructions established an interface and procedures with the materials and process function to assure conformance to the government and industrial  specifications?


	Q12	Has a working relationship been established between manufacturing engineering and plant engineering to assure coordination between the manufacturing plan and facility and equipment requirements?


	Q13	Is there an effective coordination between manufacturing and the purchasing 	function to assure identification of procurement requirements , procurement statusing, 	and schedule requirements?


	Q14	Are manpower training certification, and re-certification requirements effectively 	communicated, planned and implemented?





C4	Manufacturing, quality and purchasing have jointly established flowdown requirements and procedures for the communication of technical requirements between subcontractors, suppliers and vendors.


	Q15	Are the procedures and point of contract for reporting and resolving problems 	encountered at the subcontractors defined?


	Q16	Is on site technical support provided when required?


C5	Manufacturing contacts have been identified to interface with their respective customer counterparts.


	Q17	Is adequate support provided for customer reviews as well as ongoing status 	reporting? 





FA 9.1.0 MANUFACTURING MANAGEMENT


CCA 9.1.2 PLANNING


CC 9.1.2.1 TASK PLANNING---CC 9.1.2.2 TASK SCHEDULING





C1	Pre program initiation tasks include preparing a manufacturing plan for inclusion in the proposal. Elements include: 


	C1a	Evaluation of requirements defined in the RFP. 


	C1b	Manufacturing management approach.


	C1c	Manufacturing strategy. 


	C1d	Proposed build and flow plan. 


	C1e	Identification of required resources.  and resources available 


	C1f	Identification of resources requiring development.


	C1g	Evaluation of potential manufacturing risks. 


	C1h	Proposed schedules.


	C1i	Estimated life cycle costs.


	Q1	Does the manufacturing plan reflect a thorough understanding of the system 	requirements?


	Q2	Does it address all of the requirements contained in the RFP?


	Q3	Is the proposed management approach and manufacturing strategy tailored to 	attainment of the program goals?	


	Q4	Does the manufacturing build and flow reflect sufficient detail and does it define 	a logical and economical sequence for the production of the system?


	Q5	Are all the resources identified including facilities, manpower, tooling, and 	equipment?


	Q6	Are there plans defined for developing or acquiring those resources not readily 	available?


	Q7	Have manufacturing risks been thoroughly evaluated and alternates proposed to 	mitigate?


	Q8	Are the proposed manufacturing schedules compatible with the overall program 	schedules. 


	Q9	Are the manufacturing cost estimates reasonable and complete?


C2	Tasks to be performed during the Concept Exploration Phase. 


	C2a	Support the concept development and selection process.


	C2b	Analyze producibility and manufacturing feasibility of each candidate proposed.


	C2c	Evaluate comparative manufacturing risks.


	C2d	Tailor the manufacturing management and strategy plans to accommodate the 	emerging baseline definition. 


	C2e	Define and initiate manufacturing development (MANTECH) requirements.	C2f	Plan and support Systems Requirements Review (SRR). 


	C2g	Develop contract planning and requirements for the Program Definition and Risk 	Reduction phase.	


	Q10	Is manufacturing an integral part of the concept evaluation process and have 	they the authority and influence to affect the final selection?


	Q11	Is the producibility function properly staffed and have they the necessary skills, 	procedures,  and criteria to perform an effective analysis?


	Q12	Is risk identification and mitigation given a high priority in the comparative 	analysis of the candidates?


	Q13	Has the management and strategy plan kept pace with the concept definition 	evolution to include new requirements? 


	Q14	Have the development requirements been adequately planned and scheduled to 	achieve the defined goals that support the program needs? 


	Q15	Have alternatives been proposed in event the development is unsuccessful?	Q16	Has an agenda been developed to cover the defined SRR review subjects?	 	involved?


	Q17	Have data requirements and points of contact been identified for each of the 	disciplines involved?





C3	Tasks to be performed during the Program Definition and Risk Reduction  phase. 	C3a	Plan and support fabrication of models, test articles, and mockups.


	C3b	Support development test and evaluation activities.


	C3c	Develop preliminary manufacturing plan. 


	C3d	Continue producibility and risk analysis  activities. 


	C3e	Refine cost and schedule estimates and projections. 


	C3f	Evaluate long lead material and equipment requirements. 


	C3g	Plan and support the System Design Review (SDR).. 


	C3h	Develop contract requirements for the EMD phase. 


	Q18	Does the task planning performed for the Program Definition and Risk Reduction 	phase reflect a thorough understanding of the contract requirements?


	Q19	Has manufacturing sufficiently planned the fabrication of models, test articles 	and mockups to assure controlled quality and economical construction?


	Q20	Have all the requirements of the contract been identified for inclusion in the 	manufacturing plan?


	Q21	Has the cost and scheduling activities kept pace with the evolution and definition 	of the manufacturing requirements? 


	Q22	Has long lead material and equipment procurement been implemented or 	scheduled for implementation to support the scheduled need?


	Q23	Has an agenda been developed to cover the defined SDR subjects and contacts 	identified?


	Q24	Have manufacturing subjects been included in the agenda?�
C4	Tasks to be performed during the EMD phase.


	C4a	Define and proof manufacturing processes and equipment. 


	C4b	Accomplish production planning.


	C4c	Complete the manufacturing plan. 


	C4d	Integrate spares production.


	C4e	Continue producibility and risk analysis  activities. 


	C4f	Complete initial production facilities. 


	C4g	Complete manufacturing development requirements


	C4h	Refine and update resource requirements.


	C4i	Refine cost and schedule estimates and projections. 


	C4j	Plan for and support the production readiness review. 


	C4k	Develop contract requirements for the Production,Fielding/Deployment, and Operational Support phase.


	C4l	Refine managerial 	specifications and make or buy decisions.


	Q25	Have all new and critical processes and equipment been identified and scheduled for proofing, demonstration and certification?


	Q26	Have sufficient lead times been established to assure the processes and equipment will be ready when needed to support schedules? 


	Q27	Has the production planning task been defined, adequately staffed and scheduled to meet the required need dates?


	Q28	Does the manufacturing plan reflect all the manufacturing requirements in sufficient detail to assure a production ready posture at the end of the EMD phase?


	Q29	Have the spares requirements been planned and effectively integrated with the production schedules?


	Q30	Are daily analysis being performed of the drawing preparation activities from the lay out stages through drawing release to optimize  producibility and assure compatibility with existing manufacturing resources?


	Q31 	Are potential risk areas being identified and documented including corrective actions employed? 


	Q32	Will the production facilities be ready with all  the required modifications completed to allow occupancy for the start of the production? 


	Q33	Have all the manufacturing development requirements been completed, proofed, demonstrated and certified as production ready?


	Q34	Have the manpower and training requirements been updated and hiring and training schedules established.


	Q35	Do the ST and STE and equipment projected completion dates support the manufacturing need dates?


	Q36	Are the manufacturing projected cost estimates and production schedules being continuously updated to reflect the refinements in the manufacturing planning?  


	Q37	Has an assessment of production readiness been planned?


	Q38	Does the task planning performed for Phase III reflect a thorough understanding of the contract requirements?


C5	Tasks to be performed during the Production, Fielding/Deployment, and Operational Support phase.


	C5a	Implement manufacturing plan.  


	C5b	Perform production and subcontractor surveillance 


	C5c	Analyze production problems and develop resolutions. 


	C5d	Maintain change control and traceability  procedures. 


	C5e	Implement production control procedures. 


	C5f	Implement manufacturing cost control system.


	C5g	Evaluate productivity and develop and initiate improvement plans. 


	C5h	Identify key processes and implement process control and variability reduction measures.


	C5i	Identify requirements for process capability for field support.


	Q39	Are all the required production status tracking systems operational to provide continuous observation and evaluation of performance at the contractor and subcontractor level? 


	Q40	Are production problems encountered being identified and resolved in a timely manner to minimize impact and properly documented for traceability?


	Q41	Are engineering changes being incorporated into the production flow and properly documented to assure configuration control? 


	Q42	Is the production control system effective in providing current and accurate status as well as  early warning of potential problems?


	Q43	Are costs and actual hours expended accumulated and analyzed in a timely manner to assure conformance to budget allocations and potential performance problem areas?


	Q44	Has the contractor provided for continuous evaluation of performance to identify potential areas where productivity improvements may be implemented? 


	Q45	Have productivity improvement measures been implemented, and analyzed for effectiveness and the resulting benefits documented? 


	Q46	Have all the key processes which control key product characteristics been identified?


	Q47	Have Statistical Process Control (SPC) techniques been applied to the key processes to identify and reduce variations?














FA 9.1.0 MANUFACTURING MANAGEMENT


CCA 9.1.3  CONTROL


CC 9.1.3.1  TASK AUTHORIZATION---9.1.3.2 TASK STATUSING





C1	A manufacturing planning scheduling and control system is in place to: issue work authorization documentation, schedule work to be performed; control the work to be performed.  track the progress of work accomplished and provide statistical data to evaluate functional performance.


	Q1	Does the system clearly define the schedule requirements for each component 	or assembly indexed to support the over all manufacturing schedule and IMS?


	Q2	Are all the required operations clearly defined in their required sequence?


	Q3	Are all supporting tooling, equipment, and processing requirements to perform 	the operation called out?


	Q4	Does the system provide the required controls to assure conformance to the 	engineering drawing  and specifications?


	Q5	Are the requirements for material and processing traceability satisfied?


	Q6	Are the requirements for configuration control adequately satisfied?


	Q7	Are the estimated or standard hours defined and compared to actuals for 	performance evaluation?


	Q8	Does the system provide the capability to track components and assemblies


	throughout the production cycle to assure schedule compliance?


	Q9	Are sufficient recording , verification and inspection points included to assure 	compliance to the processing and documentation requirements?


C2	A system for controlling and tracking procurement of critical materials is provided to assure the timely availability to meet schedule requirements.


	Q10	Does the system provide for timely status updates for materials in the 	procurement cycle to assure accurate forecasts for  meeting the delivery dates? 


	Q11	Have sufficient lead times been established for schedule critical materials?


	Q12	Have alternate sources been included in the system in event the delivery dates 	are in question?


C3	Manufacturing policies, procedures and  control systems are in place for managing subcontractors, suppliers and vendors.


	Q13	Are the production planning/work authorization documentation requirements to 	be used by the subcontractor clearly described ? 


	Q14	Are procedures established to insure configuration control and traceability 	requirements are satisfied? 


	Q15	Is the technical interface, integration  and liaison responsibilities described to 	assure an effective interchange of information?


	Q16	Are the data requirements and frequency for cost and schedule status reporting, 	and reviews defined?


	Q17	 Is the requirement for subcontractor producibility, problem reporting, problem 	resolution and productivity improvements described?


	Q18	 Is the interface between the purchasing function and manufacturing 	management, including responsibilities and authority definitions clearly understood?


	Q19	 Are the quality assurance parameters defined and compatible with the program 	requirements?


C4	The policies and procedures for scrap management and reclamation have been established, including control of high value, critical and strategic materials.


	Q20	Is there an automated system for tracking material quantities received, in stock 	and issued to production? 


	Q21	Is there a bonded storage area provided?


	Q22	Is scrap and excess material from cut and trim operations accounted for and 	returned to bonded storage or the reclamation area?


C5	A planning and scheduling system for special tooling (ST)and special test equipment (STE), is in place to: issue work authorization for new requirements, reworks, proofing, certification, testing, periodic inspection and scheduled maintenance.  The system defines the engineering drawings and specifications to design to, the parts or assemblies accommodated and the coordination and interface control requirements. Design and fabrication estimated hours and scheduled in-work and completion dates are defined and accumulate hours expended and work accomplished is tracked.


	Q23	Are actual hours used compared to the estimated hours and overruns justified?


	Q24	Are regularly scheduled meetings and reviews conducted to evaluate progress, 	cost and schedule position.


	Q25	When scheduled completion dates are in jeopardy are effective actions taken to 	accelerate the activity and/or work arounds devised to minimize the impact on 	production?


	Q26	Does the system include monitoring the design engineering change traffic for 	timely identification and incorporation of those changes effecting the tooling 	configuration?	


	Q27	Does the system include disciplines to assure that tools and equipment in use in 	production are current  to the latest changes?


C6	An inventory control and tracking system is in place for special tooling,(ST) and special test equipment, (STE) which provides for: issuing the item to the using department, preservation and storage when not in use and disposal or long time storage when requirements are completed.


	Q28	Are the warehousing facilities conveniently located near the users to assure 	timely availability of the tooling or equipment?


	Q29 	Are the automated systems in place to track tooling and equipment movement 	and conduct efficient periodic inventories?


	Q30	Are the policies and procedures in place to comply with state and local inventory 	taxation requirements?


	Q31	Are policies and procedures in place governing disposal activities including 	contractor  management and customer approval procedures?


C7	An inventory control and tracking system exists for high dollar cost 	items, high reliability components, bulk stores and manufacturing supplies which provides for storage, issuance and disposal.


	Q32	Are policies, procedures and facilities in place for the storage, control and 	issuance of components and supplies?





FA 9.1.0 MANUFACTURING MANAGEMENT


CCA 9.1.4 RISK MANAGMENT


CC 9.1.4.1  RISK IDENTIFICATION---CC 9.1.4.2  RISK MITIGATION


C1	Manufacturing management has developed a risk management and abatement system which monitors all facets of the manufacturing and subcontractor effort and identifies those areas which if not performed satisfactorily could result in an adverse impact to achieving goals, objectives, or requirements pertaining to performance, cost or schedules. 


	C1a	The risk management system is applied in the early development phases 	throughout the program life cycle.  


	C1b	The manufacturing risk management activities are integrated with the systems 	engineering program risk management system.


	Q1	Is there a clear responsibility for risk management?


	Q2	Does that individual have the authority and influence to assure effective and 	consistent conformance to the objectives?


	Q3	Are the management policies and procedures in place for all the proper 	functions to assure compliance and continued analysis and support?


	Q4	Has criteria been adopted or developed to evaluate and identify the level of risk  	(probability  of success or failure) to be used in evaluating the benefits versus risk 	analysis.	


	Q5	Is there an automated tracking system on line to archive the data, monitor 	progress and establish documentation traceability?	


	Q6	Are regularly scheduled meetings and management reviews conducted to 	monitor identified risk areas and mitigation or abatement progress?


	Q7	 Is the proper level of management represented to assure the necessary 	support.?


	Q8	Is the IPDT process utilized when appropriate?





C2	Areas of potential risk are:


	C2a	Processes or equipment requiring research and development. (R&D) 


	C2b	Processes or equipment which are new or employ recently developed 	technology not familiar to the contractor or subcontractor.


	C2d	Complex ST, STE or other equipment which requires significant proofing and 	qualification testing prior to use. 


	C2e	Critical, and strategic  materials procurement


	C2f	Critical forms and parts. 


	C2g	Long lead, single source, foreign source dependency or a diminishing domestic 	source.


	C2h	Labor relations environment at the contractor and subcontractor. 


	C2i	Contractor and subcontractor capacity and capability with respect to surge and 	mobilization. 


	C2j	Untimely or late test article results.


	C2k	Major facilities or equipment acquisitions or modifications.


	C2l	Hazardous and controlled materials. 





FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.1  REQUIREMENTS


CC 9.2.1.1  REVIEW/ALLOCATION





C1	A manufacturing methods and production. flow has been developed defining the sequence of operations from material procurement, through detail fabrication, processing, subassembly, installation, final assembly, final installations, test and delivery.


	Q1	Does the manufacturing sequence planning reflect a thorough understanding of 	the system requirements?


	Q2	Does the flow follow a logical sequence that minimizes material handling, and 	optimizes hardware and personnel safety and access?


	Q3	Has a thorough network analysis been performed utilizing (PERT), (CPM) or 	stochastic network analysis to determine the critical path, estimated throughput and 	identify potential bottlenecks?


	Q4	Have critical operations and key processes been identified for special 	surveillance and 	process control measures ?


	Q5	Have inspection points, configuration audits and hardware reviews been 	identified?








C2	Manufacturing schedules are prepared documenting  the sequence of events required to meet the integrated master schedule (IMS).


	Q6	Do the schedules include the design, development, re-design and test efforts for 	system elements and the subsequent drawing release dates?


	Q7	Is the design, fabrication, and proofing of ST, STE and other related equipment 	time phased to meet  the production schedule?


	Q8	Are GFP and sub-contractor elements included?


	Q9	Are long lead material requirements addressed?


	Q10	Are facilities and facility modifications identified?


	Q11	Are the software development proofing and delivery requirements described?


	Q12	Have manufacturing development requirements been included in the production schedule.?


	Q13	Is the schedule compatible with the major milestone and delivery schedules reflected on the integrated master schedule (IMS)?


C3	Manufacturing utilizes CAE/CAD/CAM in the applicable manufacturing processes.


	Q14	Does the contractor have the equipment, software programming/development facilities and properly skilled personnel to make maximum usage of computer aided functions in the manufacturing processes? 


C4	The program has been evaluated to determine if a low rate initial production schedule (LRIP) is appropriate to avoid costly retrofit programs down stream.


	Q15	Has the product design stability been considered in the evaluation?


	Q16	Has sufficient qualification testing and demonstration been completed and analyzed on this or other programs to assure that stability? 


	Q17	Have the critical manufacturing processes been qualified and demonstrated to assure acceptable risk?


	Q18	Have facilities, ST, STE and other equipment availability been considered?


C5	Capital investment improvement items have been  implemented to correct identified manufacturing shortfalls.


	Q19	Have the improvements been planned and scheduled to meet the manufacturing need dates?


	Q20	Has funding been provided?


C6	Productivity improvement plans are developed defining innovations to manufacturing systems, methods, equipment, and processes to improve productivity , reduce flow times and reduce cost.


	Q21	Has a list of candidates been prepared?


	Q22	Has the effort been planned, scheduled and the necessary budgets allocated?











C7	Surge and mobilization capacity assessment. have been performed to evaluate production capacity and capability in event of a need for accelerated deliveries.


	Q24	Has the contractor prepared a plan identifying available alternative resources 	that can be utilized in event of a need for increased manufacturing capacity?


C8	Manufacturing technology and process development requirements have been identified and planned.


	Q25	Has the government and industrial information base been investigated to find 	related technology?


	Q26	Have the development programs been thoroughly planned identifying logical 	steps in achieving their ultimate purpose?


	Q27	Have risks been assessed and alternatives  identified in event the development 	is unsuccessful?


	Q28	Does the development plan support the manufacturing need dates and budget 	allotments?


C9	Long lead material requirements are identified and procurement planned.


	Q29	Has early funding been planned if required to meet the manufacturing in work 	dates?


	Q30	Have alternate sources been identified?	


C10	Material process specifications and instructions are prepared to assure proper application and control of the manufacturing processes.


	Q31	Are all of the documents completed and or scheduled for completion to support 	the manufacturing in work dates?


	Q32	Have the documents been properly coordinated and approved and are the 	instructions clear, concise and easily understood?


	Q33	Has proofing and demonstration been planned prior to production application?


	Q34	Have verification and inspection points been provided in the work authorization 	planning to insure application of the specifications and instructions?


C11	Material procurement, warehousing, inventory control and distribution functions are planned for or in place.


	Q35	Is there an automated system planned or in place for tracking procurement, 	scheduled deliveries, receivals stock on hand and distributions ?


	Q36	Have receiving inspection procedures been included?


	Q37	Does the function include material cutting optimization.?


	Q38	Are bonded storage and special controls provided for strategic, critical and other 	high value materials? 


	Q39	Are special provisions provided for storing, handling and disposing of hazardous 	materials?





�
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C12	Special dimensional tooling (ST) requirements are identified, planned and scheduled for design, material procurement, fabrication, setup. proofing and demonstration.


	Q40	Is the tooling sufficient to meet the required production rates.


	Q41	Will the tooling be designed and fabricated by the contractor or all, or part of it off-loaded to outside vendors?


	Q42	Are the scheduled completion dates compatible with the production requirements?


	Q43	Have contingency plans been prepared to insure a timely start up and uninterrupted production flow?


	Q44	Were soft tools built for the development phase and will they have to be replaced with hard tooling  prior the full scale production?


	Q45	Have tooling problems encountered during development been resolved?


	Q46	Have tool proofing, try-out and certification requirements been included?


	Q47	Have periodic maintenance, proofing and certification requirements and schedules been developed?


	Q48	Have the pacing tools been identified in event of a requirement for increased production rates?


	Q49	Has the master tooling and interface control tooling requirements been established?


	Q50	Has the utilization of NC controlled machines and equipment been maximized in the tool fabrication planning?


	Q51	Does any of the planned tooling require development and have the risks been evaluated and contingency plans prepared?


	Q52	Are both government and contractor furnished facilities to be utilized?


C13	Material and personnel handling equipment (MPHE) requirements are identified, planned and scheduled for design, material procurement, fabrication, setup. proofing and demonstration.


C14	Special test equipment (STE) requirements are identified, planned and scheduled for design, material procurement, fabrication, setup. proofing and demonstration.


C15	Facility requirements (and special facility requirements, such as clean rooms, test chambers, test stands, etc.) for each acquisition phase have been defined.


	Q53	If government owned tooling or facilities is planned, have the proper contract approvals been requested?


	Q54	Are the procedures adequate to assure efficient use of the facilities?


	Q55	Are there any planned modernization or modifications required to support the program?


	Q56	Are the modifications scheduled to be complete before the required activation time?


	Q57	Is there a contingency plan in event the activation is delayed?








C16	A plant layout has been developed based on the planned manufacturing flow & build sequence.


	Q58	Does the plant layout conform to the proposed manufacturing sequences?


	Q59	Does the plant layout assure a continuous economical flow of the production sequences minimizing material handling and hardware moves?


	Q60	Is there adequate reserve space in event of a required increase in production rate?


C17	The equipment requirements for each acquisition phase has been defined.


	Q61	Is both contractor furnished (CFP) and government furnished equipment (GFP) planned to be used?


	Q62	Is there modernization or replacement planned for the CFP or GFP?


	Q63	Has sub-contracting been considered versus acquiring new equipment?


	Q64	Is the available capacity and capability adequate to meet production requirements and leave a reserve for contingencies?


	Q65	Are the procedures and functions in place to assure an effective preventive maintenance program?


C18	Make or Buy criteria has been establish including consideration for: conservation of critical and strategic materials; reduction of critical forms and parts; capacity to support normal production as well as surge and mobilization, production needs; risk reduction; second-sourcing critical components and utilization of standard components and parts.


	Q66	Has the criteria been reviewed and approved by all concerned functions prior to implementation?


	Q67	Does the criteria provide uniform metrics for developing the candidate list?


C19	A list of candidate parts, assemblies and components has been prepared for procurement from sub-contractors vendors and/or other divisions of the contractors parent company.


	Q68	Has the contractor justified the selection of each of the candidates per the established criteria?


	Q69	Has the candidate list been reviewed and approved by the proper functions?


	Q70	Is the off loading of these items result in an identified benefit to the overall program?


	Q71	Are any of the items considered critical and if so, is there sufficient justification for their being off loaded?


	Q72	Have alternate sources and back up plans been formulated in event the supplier defaults?


	Q73	Are any of the candidates identified as sole source? 


C20	Source selection criteria, for evaluation, qualification  and certification requirements have been defined based on the candidates past experience and performance history, management and technical expertise, facilities and manufacturing capacity and capability, manpower availability, labor relations climate and a thorough evaluation of his ability to perform.


	Q74	Does the criteria provide a uniform and methodical system for evaluation and documentation of each of the selection elements analyzed? 


	Q75	Are IPDT's employed in the selection process and are all appropriate functions represented?


C21	The role of the sub-contractor management organization, is defined and the relevant policies and procedures establishing the requirements for the technical interface, status reporting, and control methods are developed.


	Q76	Do the procedures describe the technical  data packages and the system for updating to assure the sub-contractor is working to the latest specifications and drawings? 


	Q77	Is the responsibility for producibility and problem/resolution activities defined for both the contractor and the sub-contractor?


	Q78	Are the requirements and frequency for status reporting and schedule reviews defined?


	Q79	Are government or contractor owned facilities, tools or equipment furnished to the subcontractor?


	Q80	Has the contractor defined a method for monitoring progress and forecasting unsatisfactory subcontractor performance?


	Q81	Have contingency plans been developed in event a subcontractor fails to meet the delivery schedules?


C22	A manpower plan to support the activities of each phase of the acquisition has been prepared defining the quantities and skills mix required.


	Q82	Have all the required skills been identified and their qualifications defined?


	Q83	Are there any personnel required with specialized skills or experience to support unique or new  methods and/or processes?


	Q84	Does the hiring plan provide for a timely acquisition to assure the skills are on site, trained, certified and ready for work when required.?


	Q85	Has direct and indirect labor been identified and is the ratio realistic?


C23	An analysis of the current labor base has been performed to evaluate the availability of the required quantities and skills.


	Q86	Does  the contractor have available personnel within the parent company or other divisions who can be transferred?


	Q87	Is there a sufficient local labor base or will off site recruitment be required?


C24	Training requirements have been determined and the appropriate planning completed to implement.


	Q88	Is the training function adequately staffed to support the hiring phases?


	Q89	Have the course outlines and descriptions been completed and demonstrated?


	Q90	Have facilities and supplies been provided?


	Q91	Have certification requirements been thoroughly defined for all critical manufacturing methods and processes?


	Q92	Is there an automated system for recording processes requiring certification ,personnel certified and their  respective expiration dates?


	Q93	Does the contractors manufacturing work authorization document require verification of the technicians certification when performing the process?


	Q94	Is the manufacturing effort monitored for skills deficiencies and training implemented to improve capabilities, productivity and efficiency?


C25	Manufacturing cost estimates have been prepared and submitted when required by the contract for each of the acquisition phases designated.


	Q95	Is the methodology used in the cost preparations defined., (i.e.: grass roots, historical, parametric, cost per pound, manufacturing labor standards, actuals,  etc.) ?


	Q96	Do  the estimates demonstrate realism based on the compatibility of proposed costs with the proposed scope and effort?


	Q97	Do the estimates demonstrate reasonableness based on the methodology used to develop the costs?


	Q98	Do the estimates demonstrate completeness based on the level of detail provided in the cost data?


	Q99	Are recurring and nonrecurring costs defined?


	Q100	Has manufacturing learning been applied over the production program?


	Q101	Have manufacturing costs been included in the program life cycle costs (LCC)?


	Q102	Are the manufacturing costs defined by CWBS elements and actuals recorded accordingly?


C26	A cost accounting, reporting, analysis and control system is in place and operating.


	Q103	Are actuals versus estimates tracked and variations analyzed for cause?


	Q104	What level of management reviews the actuals versus the planned budgets and what action is taken on deviations?


	Q105	Is scrap and rework reported and traceable to the source?


	Q106	Has each function been assigned a budget?


	Q107	Have parameters been established to measure their efficiency and incentives established to encourage conformance?


	Q108	Have standard hours and allowances been developed for the shop functions to measure their performance and productivity. 


	Q109	Does the system include provisions for tracking  cost data generated by subcontractors, venders and other divisions of the parent company?














FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.1  REQUIREMENTS


CC 9.2.1.2  TRACEABILITY/CHANGE CONTROL





C1	Manufacturing impact analysis are performed and documented on proposed changes to hardware already in the procurement or fabrication cycle to assure a thorough understanding of the impact prior to implementation of the change.


	Q1	Is there an effective system in place to assure manufacturing visibility of pending or proposed changes?


	Q2	Is there a change control board or equivalent used to review and analyze change impacts and is manufacturing represented and part of the approval procedures?


C2	Manufacturing Engineering critical planning  documentation created over the various program phases are coded and archived for data retrieval and traceability.


	Q3	Is there and automated system available to allow quick access to the material?


	Q4	Does the system provide the ability to determine the system configuration baseline current at  the time the  planning was performed?


	Q5	Are the producibility trade studies and analysis documentation included as well as records of the R&D effort?


	Q6	Are records of manufacturing problem encountered in the development phase and their subsequent resolutions included.


	Q7	Do the records include both current and historical information to allow analysis of the evolution of the development baseline to the current configuration and the relative effects on manufacturing?


	Q8	Does the data allow identification of the significant changes to the system and/or it's components and the subsequent benefits or impacts?


C3	Manufacturing's production work authorization/planning system requires the recording of materials, process lot numbers, batch numbers, serial numbers and other pertinent data to assure traceability from raw material through each of the manufacturing  processes including test, acceptance and delivery.


	Q9	Are the necessary quality control inspection points and verifications employed to insure the  required recordings are entered and verified?


	Q10	Is there an effective  data retrieval system available for the timely gathering of information when performing traceability audits and problem investigations?


	Q11	Is the system integrated with the program Configuration Management function?


C4	Manufacturing's production work authorization/planning system records the "as built" configuration by identifying the current engineering and documentation used to fabricate or process the item, i.e.: engineering drawing number, and revision; outstanding engineering change orders; process specifications/instructions and revision as well as approved deviations, wavers and material review actions.


	Q12	Are the necessary disciplines in place to assure compliance to the recording requirements?


	Q13	Is there an effective  data retrieval system available for determining the "as built" system configuration at any point in the processing ?


C5	A system for documenting the "designed to" and "built to" configuration of ST and STE is in place, including identification of parts, and/or assemblies that the tooling and equipment accommodates.


	Q14	Is the system linked to the engineering drawing and process specification release system to assure the latest engineering is being used?


	Q15	Is there an effective system in place to track engineering change traffic and take timely action when tooling and equipment require design changes and modification to conform to the latest configuration? 


	Q16	Does the system allow traceability to specific changes and their resultant impact on the subject tooling/equipment?


	Q17	Is the tracking system integrated with the production work authorization system to identify tooling required for each manufacturing operation?








FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.2  ANALYSIS


CC 9.2.2.1  MODELING AND PREDICTIONS





C1	Computer modeling and simulation tools are utilized iteratively throughout the manufacturing planning and production process to assist in:


	C1a	Evaluating tradeoffs. 


	C1b	Developing and analyzing build sequences for optimum flow.


	C1c	Developing and analyzing plant layouts. 


	C1d	Identifying critical processes in the flow.


	C1e	Identifying potential bottle necks and constraints in the flow.


	C1f	Predicting and comparing manpower and personnel requirements.


	C1g	Predicting and comparing relative costs.


	C1h	Performing producibility assessments.


	C1i	Developing  and evaluating manufacturing processes.


	C1j	Conceptualizing, designing and analyzing ST, STE and other special purpose equipment.


	C1k	Evaluating proposed design changes for impacts to manufacturing.


	C1l	Analyzing performance and identifying areas requiring improvement. 


	C1m	Identifying and analyzing manufacturing risks and developing mitigation actions.	


	Q1	Are adequate computer facilities and hardware readily available for timely access by the users?


	Q2	Are the required programs and software readily accessible and state of the art?


	Q3	Has training and familiarization programs been initiated to assure efficient and effective use of the programs?


	Q4	Has a technical data base been developed defining the available manufacturing processes, facilities and equipment including specifications, capabilities, dimensional and rate capacities timelines and limitations?


	Q5	Is the data base kept current with scheduled updates to include changes and additions developed during the manufacturing planning stages?


	Q6	Is there a producibility data base which includes the formats and procedures for conducting analysis and trades as well as evaluation criteria?


	Q7	Can the system be interfaced with the CAE/CAD/CAM systems?


	Q8	Is there software available and a data base established to model and predict manufacturing hours required and assist in developing overall costs?








FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.2  ANALYSIS


CC 9.2.2.2  PRODUCIBILITY ANALYSIS





C1	An effective method for assuring the producibility of the product is in place and adequately staffed with properly skilled personnel.


	Q1	Has producibility been effectively integrated into the product design and IPDT activities?


	Q2	Has the necessary authority and approval levels been established to influence the outcome of the final design?


	Q3	Was producibility effectively employed during the design/development phase?


	Q4	Is the necessary expertise available to effectively analyze each candidate for complexities of each element of the manufacturing processes? (i.e.: machining, welding bonding, tooling, processing etc.) 


C2	The producibility criteria was developed using industry proven methods and techniques and is focused on simplifying the design, utilizing available resources, technology and materials.


	Q5	Does the criteria include a complete description of the available resources and  manufacturing capabilities? 


	Q6	Does the criteria emphasize standardization and the utilization of off the shelf parts and components and minimizing the use of critical, strategic and hazardous materials?


	Q7	Are interchangeability and maintainability emphasized?


	Q8	Have the material requirements been thoroughly evaluated for ease of manufacturing, cost and procurement lead times?


C3	Standardized evaluation and documentation procedures  are available to assure uniform application of comparative elements and data.


	Q9	Are the trade studies uniformly conducted to assure realistic and accurate comparisons between candidates?


C4	Build and flows models are developed for each candidate design illustrating the sequence of manufacture to serve as a comparative baseline for all participants  involved in the trade studies.


	Q10	Have the manufacturing sequences for each of the candidates been develop in sufficient detail to identify the significant delta efforts between designs?


	Q11	Have ST, STE, facilities and equipment requirements been addressed and compared. ?


	Q12	Have areas requiring process or equipment development been identified and evaluated?


	Q13	Have additional test requirements been evaluated?


	Q14	Have the trade studies included identification of risk areas and assessments of  their relative potential impact? 


C5	Time phased manufacturing schedules and estimated costs are prepared for each candidate for comparative analysis. 


	Q15	Are uniform methods and criteria to evaluate cost and schedule being applied to each trade study?


C6	The producibility criteria and trade study lists are continuously updated to include latest developments in the product definition.


	Q16	Are the producibility analysis and trade study activities keeping pace with the evolving baseline?


C7	The trade study results are thoroughly documented and reviewed by the respective IPDT  members and presented to management for approval and implementation.


	Q17	Have the trade studies been reviewed and approved by all the appropriate disciplines to assure the accuracy of their content?


	Q18	Are the trade study results readily available for review by all concerned functions?


	Q19	Has all the concerned management including systems engineering ,the program office and the customer, if required, been thoroughly briefed prior to approval and implementation?


C8	During preparation of the final design  producibility design reviews are performed starting with the drawing layouts and proceeding through the completion and release of the drawings.


	Q20	Is the producibility function co-located with design engineering to assure a consistent surveillance of the design progress?


	Q21	Are approval procedures in place to assure designs are reviewed prior to drawing release?


	Q22	Have the principles of producibility been employed during the design of supporting hardware, mockups, prototypes and test articles?


C9	Provide producibility support to planned program modifications.


	Q23	Have planned program modifications been evaluated for potential impacts to work in progress or work completed?


C10	Producibility support to sub-contractors and suppliers is in place.


	Q24	Has producibility been addressed as a contract requirement on the sub-contractors and suppliers?








FA 9.2.0 MANUFACTURING ENGINEERING


CCA 9.2.3  INFORMATION MANAGEMENT


CC  9.2.3.1  INFORMATION ARCHITECTURE





C1	A comprehensive technical information management architecture is in place including data dictionary and directory services developed to:


	C1a	Manage configuration of the entire technical information and planning data bases.


	C1b	Integrate planning information into its respective technical information source data base.


	C1c	Provide traceability of technical information relating to manufacturing methods, and processes, as well as the product, its components, and any changes affecting them.


	C1e	Trace configuration changes from the initial design through production and deployment and the resultant impacts and adjustments on the manufacturing effort. 


	Q1	Is the system readily accessible to the functions requiring the data?


	Q2	Is the system user friendly and easily understood.? 


	Q3	Does the program have search capability to allow for quick retrieval of data by category?


	Q4	Are the proper security measures in place to prevent unauthorized changes to the data or entry to classified materials?


	Q5	Does the system provide for online access to unclassified technical data by the government and associate contractors?


C2	Applications:


	C2a	Manage the manufacturing producibility technical data base, including producibility criteria, procedures, analysis formats, techniques, available resources, capacities,  trade study and analysis to be performed as well as historical records of completed activities.


	C2b	Archive the manufacturing requirements planning documentation generated throughout each of the acquisition phases. 


	C2c	Manage the manufacturing production planning documentation to provide traceability and audibility of the system configuration, including work authorization documents, instructions, process control data, configuration data, wavers, deviations, dispositions scrap reports and all pertinent documentation relative to or effecting the systems configuration.


	C2d	Manage and archive management policies and procedures.


	C2e	Manage and archive problem/resolution  and risk assessment and mitigation documentation.





FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.3  INFORMATION MANAGEMENT


CC  9.2.3.2 INFORMATION MAINTENANCE





C1	A system, including the required policies and procedures is in place to assure timely updates of the information database to include the latest documentation and information.


	Q1	Do the data base maintenance procedures include tracking of data inputs and revisions to provide an accurate history of changes and additions?








FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.4 MONITORING


CC 9.2.4.1  MEETINGS





C1	In the early phases of the program regularly scheduled meetings are conducted by the functional managers to review the status of the ongoing manufacturing requirements planning as well as the producibility analysis and trade study activities prior to formal management briefings and approval procedures.


	Q1	Are the all the required disciplines represented?


	Q2	Is there an established format and agenda to assure all relevant data is presented, discussed and evaluated, including action items assigned?


	Q3	Are the proceedings documented and the information distributed to those with a need to know?


	Q4	Are the records archived and filed for documentation traceability?


C2	Following review and approval by all concerned functions, meetings are held with upper management and customer representatives when appropriate to present manufacturing plans and trade study findings for approval.


C3	Working and review meetings are regularly scheduled by the Integrated Product Development Team  leaders (IPDT) to review technical requirements, establish trade study strategies assign tasks, define schedules, and analyze and interchange data and status relative to their assigned task.


C4	Manufacturing management and technical representatives regularly participate in program office and system engineering reviews to interchange technical information and status relevant to program level issues.


C5	Manufacturing functional level meetings are regularly conducted to evaluate the schedule position of supporting materials, parts, components, tooling, equipment, engineering, planning and all other elements required to perform their responsible task in the manufacturing flow.


C6	Manufacturing iteratively supports contract required customer reviews including establishing contact points, preparing agendas, presenting  briefings and presentations providing plans, drawings , documents and data as required and preparing responses to customer requested action items.














FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.4 MONITORING


CC 9.2.4.2  DATA REVIEW





C1	Cost and schedule visibility is maintained to the lowest practical level for early identification of problem areas.


	Q1	Are regularly scheduled meetings and reviews conducted to evaluate progress, cost and schedule position?


	Q2	Is the proper level of management represented to assure the necessary support.?


	Q3	Are areas of responsibility defined to assure timely action to resolve identified problems? 


	Q4	Are standard procedures and forms available for recording identification and resolution activities?


	Q5	Is there an automated tracking system on line to archive the data, monitor problem resolution progress and establish documentation traceability?


C2	Manufacturing performance data are incorporated into the program's cost performance and reporting system.





FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.5  PRODUCTION SUPPORT


CC 9.2.5.1  WORK INSTRUCTION DEVELOPMENT





C1	Work instructions are prepared to organize, direct, control and document the accomplishment of specific manufacturing tasks. They include:


	C1a	The applicable engineering and specifications to perform the work to.


	C1b	The scheduled in-work and completion dates.


	C1c	Standard hours required where applicable.


	C1d	The  operations to be performed and the governing specification where applicable.


	C1e	The sequence of  the operations to be performed.


	C1f	Tooling, equipment and processing required,	


	C1g	Inspection and verification points.


	C1h	Identification and data recording requirements. 


	C1i	Special personnel/material handling and safety instructions.


	Q1	Does the system  provide the required controls to assure conformance to the engineering drawing  and specifications?


	Q2	Does the system clearly define the schedule requirements for each component or assembly indexed to support the over all manufacturing schedule and IMS?


	Q3	Are the estimated or standard hours defined and compared to actuals for performance evaluation?


	Q4	Are all the required operations clearly defined in their required sequence with minimum references to other documents?


	Q5	Are all supporting tooling, equipment, and processing requirements to perform the operation called out?


	Q6	Are additional instructions such as tooling set up sheets and equipment operating instructions referenced and available?


	Q7	Are the requirements for traceability satisfied?


	Q8	Are the requirements for configuration control  satisfied?


	Q9	Are sufficient recording , verification and inspection points included to assure compliance to the processing and documentation requirements?


C2	The instructions for processing are developed using: 


	C2a	Proven state of the art, industry wide procedures and specifications.


	C2b	Procedures and specifications developed, proofed and demonstrated by government and/or industrial R&D programs. 


	C2c	Procedures and specifications developed proofed and demonstrated by material or equipment suppliers.


	C2d	Procedures and specifications developed proofed and demonstrated by the contractor.


	Q10	Is each process initially demonstrated and certified prior to first usage and subsequently re-certified on a scheduled basis and when changes in the process or equipment are made?


	Q11	Are changes in the specifications tracked and the affected manufacturing instructions updated in a timely manner?


	Q12	Are the changes properly recorded and coded for documentation and hardware traceability?


C3	Instructions and sequences for detail fabrication, subassembly, assembly installations, final assembly and delivery were developed based on the applicable specifications and the manufacturing plan.


C4	A minimum number of quality assurance and quality control inspection and verification points, commensurate with process control and product integrity, are specified by the quality plan, applicable specifications and as determined by the quality review of each draft instruction document prior to release.











FA 9.2.0  MANUFACTURING ENGINEERING


CCA 9.2.5  PRODUCTION SUPPORT


CC 9.2.5.2  TRAINING





C1	A training plan has been developed and implemented for the purpose of instructing personnel in the correct  methods, and procedures to be applied in performing specific manufacturing operations. Objectives include:


	C1a	Certifying personnel that have successfully completed the training and have demonstrated that they are qualified to perform the operations in accordance with their training plan.


 	Clb	Re-certifying personnel on a scheduled basis as dictated by the controlling specifications or when changes are made to the processes. 


	Clc	Providing familiarization, non-certified,  training classes to improve the employees understanding of specific subjects and improve productivity. 


	Q1	Is the training organization sufficiently staffed to complete the training requirements to meet the manufacturing schedule demands?


	Q2	Have sufficient facilities and training supplies been allocated?


	Q3	Have the class outlines and training courses been demonstrated and proven to assure compliance to the controlling specifications prior to implementation?


	Q4	Has a system been implemented to track those personnel certified and schedule re-certification when required?








FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.1  DESIGN


CC9.3.1.1  MANUFACTURING DESIGN APPLICATIONS





C1	A manufacturing design organization is in place to design special tooling (ST) and special test equipment (STE). The function is responsible for the design of:


	C1a	Soft tooling (short run, limited life)


	C1b	Hard tooling (Long run, durable)


	C1c	Interface control tooling. (ICTs) (master tooling.)


	C1d	Detail tooling. (machining fixtures, drill jigs, dies, molds, )


	C1e	Assembly tools. (subassembly, major assembly, mating tools)


	C1f	Special machines and devices.


	C1g	Material handling. (non-dimensional holding fixtures, spreader bars, slings, protective devices)


	C1h	Personnel handling. (work stands, access platforms)


	C1i	Test equipment. (hydraulic, pneumatic, electronic, mechanical) 


	Q1	Is the design function adequately staffed and are the required disciplines represented to complete their task in the time allotted to meet the production schedules? 


	Q2	Are any of the design activities planned to be off loaded to outside sources to meet schedule?


	Q3	Are the required functions, procedures and policies in place to manage and control the off site design activities?


	Q4	Is there an effective working interface between manufacturing engineering and the design function to assure compliance to the tooling plan ?


	Q5	Are the designs reviewed in the concept lay-out stages by the responsible ME, using department representative and other appropriate functions such as industrial safety, design engineering, quality, etc. when appropriate?


	Q6	Are there approval procedures in place to assure coordination and compliance prior to release?


	Q7	Has a system been established to provide an effective interface between the design function and the tool fabrication function to investigate, resolve and document problems?


	Q8	Is the problem/resolution documentation archived to provide documentation traceability for problem investigation and performance evaluations?	


C2	The tool design function utilizes interactive graphic systems (CAD) to the maximum extent possible.


	Q9	Do adequate terminal facilities exist to support the design activities in an efficient manner?


	Q10	Is the latest state of the art software programs available to meet the design needs?


	Q11	Are training and familiarization courses available and utilized to assure a thorough understanding of the design programs and a high level of productivity?


	Q12	Are the necessary technical data bases available to perform the design function effectively?


C3	Tool design standards emphasizes the use of standard off the shelf components and low cost readily available materials.


	Q13	Are standard tooling components and materials purchased and held in stock or have "instant response" contracts been established with local suppliers?


C4	The standards include design principles, rules and examples to assure  uniform application of design principles and reduce overall design time.


	Q14	Is there a tool design check group established and adequately staffed to verify the design accuracy and conformance to the design standards prior to release to the shop?


	Q15	Has a drawing release system been implemented to allow accurate status tracking and configuration control?











FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.1  DESIGN


CC 9.3.1.2  MANUFACTURING FACTORS IMPROVEMENT





C1	There is an ongoing methods improvement program to incorporate efficiency  projects into the manufacturing flow. 


	Q1	Is there an evaluation of the root causes of   discrepancies between scheduled and actual production?


	Q2	Are scrap and rework reports evaluated to identify the sources?


	Q3	Is there a system whereby manufacturing processes are routinely checked to determine if improvements can be made.


C2	Procedures exist for the planning, control and documentation of reworks required.











FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.1  DESIGN


CC 9.3.1.3  DEFICIENCY CORRECTION





C1	The necessary  actions are employed to incorporate engineering changes designed to correct deficiencies encountered during system development and deployment.


	Q1	Is there a system in place to verify certification and re-certification before production use?


	Q2	Are defined corrective measures planned to minimize production impacts during implementation?





FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.2  TESTING


CC 9.3.2.1  QUALIFICATION TESTING	


C1	A manufacturing test plan has been developed to proof  and verify the integrity, performance and effectiveness of new processes and equipment as well as identify shortfalls and develop and incorporate corrective measures.	The plan includes:


	C1a	Testing and certifying specific critical tools for dimensional integrity, interface and coordination conformity accessibility, rate capabilities, hardware and personnel safety, and conformance to the predicted performance criteria.


	C1b	Testing and certifying specific critical processes to assure attainment of the intended results, verifying conformance to the controlling specifications and validation of the rate projections.


	Q1	Is there a system in place to verify certification and re-certification before production use?


	Q2	Are defined corrective measures planned to minimize production impacts during implementation?





FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.2  TESTING


CC 9.3.2.2  PRODUCTION TESTING





C1	Acceptance test plans are structured to verify that the product conforms to design requirements.


	Q1	Have control points been identified for critical operations to verify design attributes are being met?


	Q2	Are tests at the critical operations designed to verify design parameters?


	Q3	Is statistical process control used to verify and control process stability in order to reduce inspections and tests?


FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.2  TESTING


CC 9.3.2.3  MANUFACTURING IMPROVEMENT TESTING





C1	Specific critical manufacturing processes have been selected for additional testing and evaluation to development and implement improvements.


	Q1	Has the contractor documented the processes to be monitored and defined the testing approach?


	Q2	Has documentation been provided for review of those processes where improvements have been developed and implemented. 


	Q3	Does the documentation include data describing the implementation costs as well as the benefits?


C2	Manufacturing productivity is constantly monitored and improvement plans developed to reduce flow times, improve quality and reduce costs.


C3	On all key manufacturing processes, Statistical Process Control (SPC) methods are utilized to evaluate process variability and capacity (process yields, throughput) and insure consistent conformance to established process performance criteria.


	Q4	Have all key production processes been identified and SPC methods applied?


	Q5	Are the applicable SPC techniques applied such as x-bar/R charts, p-charts, Cpk and/or other acceptable SPC techniques employed. 


	Q6	Has acceptance criteria been established and applied for each key process based on the variability analysis?








FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.3  PACKAGING, HANDLING, STORAGE AND TRANSPORTATION (PHS&T)


CC 9.3.3.1  PACKAGING AND MATERIAL HANDLING





C1	Material handling requirements during the production cycle have been identified and procedures developed to assure adequate safety and hardware protection is employed.


	Q1	Have high value and hazardous material items been identified and special handling planned and provided for? 


	Q2	Has standardization and commercial marking, preservation and packaging been utilized to the maximum extent possible?


C2	Specialized move crews are planned or in place to support  major assembly and sub-assembly mate and installation procedures. 	


	Q3	Have specific individuals been assigned the responsibility as move directors and are they experienced, properly trained and certified?


	Q4	Have procedures and documentation requirements been established to assure thorough pre-move planning and approval?


	Q5	Do the procedures include safety approvals, check lists and dry-runs, as well as verification of current equipment proof loading , and technician certifications?





Note: For additional information on Packaging, Handling, Storage, & Transportation, (PHS&T), see the CPATs on Integrated Logistics Support (ILS),and Systems Safety.





FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.3  PACKAGING, HANDLING, STORAGE AND TRANSPORTATION (PHS&T)


CC 9.3.3.2  STORAGE





C1	Parts and component interim and long term storage requirements have been identified and procedures, equipment and facilities allocated. 


	Q1	Has high value and hazardous materials been given special attention to assure hardware and personnel safety requirements are adequate?


	Q2	Have provisions been adopted to perform periodic inspections as required on selected stored items?


	Q3	Do the packaging and storage methods and facilities provide satisfactory parts and component protection and preservation including environmental considerations? 





FA 9.3.0  MANUFACTURING OPERATIONS


CCA 9.3.3  PACKAGING, HANDLING, STORAGE AND TRANSPORTATION (PHS&T)


CC 9.3.3.3  TRANSPORTATION





C1	The requirements for transporting components, major assemblies and sub-assemblies from sub-contractors and suppliers to the installation/final assembly site has been identified and planned.








�



�



Appendix A


DEFINITION OF TERMS


ANALYSIS OF MANUFACTURING�
The review and examination of assembly and fabrication processes to determine how effectively and efficiently the contractor’s manufacturing operations have been planned or accomplished.�
�
ASSEMBLY�
Two or more parts or subassemblies joined together to form a complete unit, structure, or other article.�
�
CONCURRENT ENGINEERING�
A systematic approach to the integrated, concurrent design of products and their related processes, including manufacture and support. This approach is intended to cause developers, from the beginning, to consider all elements of the system life cycle from requirements development through disposal, including cost, schedule and performance.�
�
CRITICAL DESIGN REVIEW (CDR)�
Review conducted to determine that the detailed design satisfies performance and engineering requirements of the development specification; to establish the detailed design compatibility among the item and other items of equipment, facilities, computer programs, and personnel; assess producibility and risk areas; and to review the preliminary product specifications. �
�
CRITICAL FORMS AND PARTS�
Materials that represent high availability risks to peace time production or surge and mobilization requirements.  They include semi-processed and finished parts with potential risk to a program due to problems such as long lead time, foreign sources or diminishing domestic manufacturing source.�
�
CRITICAL MATERIAL�
Material that has been classified s being essential to the U.S. economy. The U.S. is more than 50% dependent on foreign sources for over half of these.�
�
CRITICAL PATH�
The path or a network of scheduled activities which if not completed on time will result in an equal slippage to the end item. �
�
CPM CRITICAL PATH METHOD�
A network analysis method which identifies the interdependency of sequential and parallel activities on each other and the program schedule impacts if any one of the activities fail to be completed on time.  �
�
END ITEM�
The final production product when assembled, or completed, and ready for issue/deployment.�
�















DEFINITION OF TERMS (cont.)


FACILITIES�
Industrial property (other than material), special tooling, military property, and special test equipment for production, maintenance, research, development or test, including real property and rights therein, buildings, structures, improvements, and plant equipment.�
�
FEASIBILITY STUDY�
A study of the applicability or desirability of any management or procedural system from the standpoint of advantages versus disadvantages in any given case.�
�
FINAL ASSEMBLY�
The joining together of the major sections to perform a complete unit. �
�
FLOW CHART�
A graphical explanation of a particular process. In the case of a production process, it usually includes symbols to allow recognition of operations: detail fabrication, processing subassembly assembly, inspection points, installations and delivery.�
�
GOVERNMENT FURNISHED EQUIPMENT /PROPERTY/


MATERIAL. (GFE)/ (GFP)/(GFM)�
Property in the possession of or acquired directly by the government, and subsequently delivered to or otherwise made available to the contractor.�
�
INDUSTRIAL BASE�
That part of the total privately and Government owned industrial production and depot level equipment and maintenance capacity in the United /states and its territories and possessions, as well as capacity located in /Canada, that is or shall be made available in an emergency for the manufacture of items required by the U.S. Military /services and selected Allies.�
�
INDUSTRIAL MOBILIZATION�
The process of marshaling the industrial sector to provide goods and services, including construction, required to support military operations and the needs of the civil sector during domestic or national emergencies, It includes the mobilization of materials, labor capital, facilities, and contributory items and services, Mobilization activities may result in some disruption to the national economy.�
�
�
�
�
INTEGRATED MASTER PLAN. (IMP)�
The IMP is an offeror generated document, describing the core activities and processes necessary to satisfy the System Requirements Document (SRD), Interface Requirements Specifications (IRSs), and Statement of Objectives (SOO). The IMP reflects the Integrated Product Development (IPD) approach and can be the single plan for a program. The IMP is structured to be directly traceable to the Contract Work Breakdown Structure (CWBS), the Integrated Master Schedule (IMS), Contract Statement of Work (SOW) and the Contract Line Item Number (CLIN) structure.�
�
INTEGRATED MASTER SCHEDULE (IMS)�
The schedule showing the time relationship between significant accomplishments., events, and detailed tasks or work packages required to complete the contract. The IMS uses and extends if necessary, the same indexing or single numbering system as used in the Integrated Master Plan (IMP).�
�
INTEGRATED PRODUCT AND PROCESS DEVELOPMENT (IPPD)�
A management technique that simultaneously integrates all essential acquisition activities through the use of multi-disciplinary Integrated Product or Process Teams (IPTs)�
�
INTEGRATED PRODUCT 


TEAM (IPT)�
A team composed of representatives from all appropriate functional disciplines working together with a Team Leader to build successful and balanced programs, identify and resolve issues, and make sound and timely recommendations to facilitate decision making. �
�
INTEGRATED PRODUCT DEVELOPMENT (IPD)�
A management philosophy, derived from concurrent engineering, that systematically employs a teaming of functional disciplines to integrate and concurrently apply all necessary processes to produce an effective and efficient product that satisfies customer’s needs.�
�
KEY PRODUCTION PROCESSES�
Any process which controls key product characteristics. �
�
LESSONS LEARNED�
Capitalizing on past errors in judgment, material failures, wrong timing or other mistakes ultimately to improve a situation or system.�
�
LONG-LEAD  ITEMS/LONG-LEAD TIME MATERIALS.�
Those components of a system or piece of equipment for which the times to design and fabricate are the longest, and therefore, to which an early commitment of funds may be desirable in order to meet the earliest possible date of system completion. May be ordered during EMD to arrive for production start.�
�
LOW RATE INITIAL PRODUCTION (LRIP)�
The production of a system in limited quantity to provide articles for operational test and evaluation, to establish an initial production base, and to permit an orderly increase in the production rate sufficient to lead to full-rate production upon successful completion of operational testing.�
�
MAKE-OR-BUY PROGRAM�
That part of a contractors written plan for the development or production of an end item which outlines the subsystems. Major components, assemblies, subassemblies, and parts he intends to manufacture, test,treat, or assemble himself (make), and those he intends to purchase from others (buy).�
�
MANAGEMENT INFORMATION SYSTEM (MIS)�
An orderly and disciplined accounting and reporting methodology, usually mechanized, which provides for the accurate recording of data, and the timely extrapolation and transmission of management information used in the decision making processes.�
�
MANTECH (MANUFACTURING TECHNOLOGY)�
Refers to any action which has as its objective: (1). The timely establishment or improvement of the manufacturing processes, techniques, or equipment required to support current and projected programs, and (2) the assurance of the availability to produce, reduce lead time, ensure economic availability of end items, reduce costs, increase efficiency, improve reliability, or to enhance safety and anti-pollution measures. �
�
MANUFACTURING�
The conversion of raw materials into products or components through a series of processes, including such major functions as manufacturing planning, tool design, scheduling, manufacturing engineering, material procurement, fabrication, assembly, test, packaging, installation and checkout, product assurance, and the determination of resource requirements throughout systems acquisition.�
�
MANUFACTURING ENGINEERING


 �
Manufacturing Engineering is the application of design and analysis techniques to produce a product. Tasks including producibility, planning dealing with existing and new resources, methods, processes, technology, tooling, equipment and materials.�
�
MANUFACTURING PLAN�
The Manufacturing Plan is developed from the requirements defined in the Statement of Work(SOW) and the product design. The plan identifies the contractors overall system and detailed factors necessary to achieve an effective, manufacturing program. Elements included in the plan are: Manufacturing organization, Management system, schedules, facilities assessment, Surge and Mobilization Assessment, risk assessment, capital investment commitment, program planning, producibility plan, make or buy criteria, subcontractor/supplier management plan, production flow and build plan, ST and STE requirements, productivity improvement, materials management, Diminishing Manufacturing Sources and Materials Shortages (DMSMS), Requests for special priorities assistance, scrap management and reclamation, manufacturing management data, manufacturing audits and labor relations.�
�
MANUFACTURING RESOURCE PLANNING (MRP)�
Based on the philosophy that efficient manufacturing results from clear and concise communication throughout the organization.�
�
MANUFACTURING RISK�
The risk that a contractor will not be able to manufacture hardware that meets requirements within cost, performance and schedule parameters.�
�
MANUFACTURING SCHEDULE�
Time phased schedules that describe the chronological events required for manufacturing to complete an end item within the parameters of the Program Schedule. Events include: Development, design, re-design and test efforts for system elements; Special tooling, special test equipment and test support equipment, design, fabrication and deliveries; Major elements of the manufacturing process; and Critical/strategic materials deliveries.


�
�
METHODS ENGINEERING�
The technique that subjects each operation of a given piece of work to close analysis in order to eliminate every unnecessary element or operation and in order to approach the quickest and best method of performing each necessary element or operation. It includes the improvement and standardization of methods, equipment, and working conditions; operator training; the determination of standard times; and occasionally devising and administering various incentive plans.�
�
METHODS STUDY�
Systematic recording of all activities performed in a job or position of work including standard times for the work performed, Work simplification notes are written during the study. �
�
(PERT) PROGRAM EVALUATION AND REVIEW TECHNIQUE �
A network analysis technique which defines and integrates what must be done to accomplish program objectives on time, and identifying the critical items and flow. �
�
PERT CHART�
A graphic portrayal of milestones, activities and their dependency upon other activities for completion, and depiction of the critical path. �
�
PRELIMINARY DESIGN REVIEW (PDR)�
Review conducted to ascertain if the preliminary design is to be committed to detailed design. Conducted for each configuration item to evaluate the progress, technical adequacy and risk resolution of the selected design approach, to determine its compatibility with performance and engineering requirements of the development specification; and to establish the existence and compatibility of the physical and functional interfaces among the item and other items of equipment, facilities, computer programs and personnel.�
�
PROCESS�
(1) The combination of people, equipment, materials, methods, and environment that produce output, a given product or service. A process can involve any aspect of a business. A key tool for managing processes is statistical process control, (2) a planned series of actions or operations which advances a material or procedure from one stage of completion to another and (3) a planned and controlled treatment that subjects materials to the influence of one or more types of energy for the time required to bring about the desired reaction or result.�
�
PROCESS CAPABILITY�
A measure of how the process variability relates to the specification range.  A process acceptance rate can be derived as a fraction or percentage of the accumulated data. �
�
PROCESS YIELD�
The capacity or throughput a given process is capable of producing in a unit of time. �
�
PRODUCIBILITY�
Producibility, is a design accomplishment that enables manufacturing to fabricate hardware which satisfies both functional and physical objectives at an optimum cost. �
�
PRODUCIBILITY ANALYSIS�
The comparison of alternative design materials, processes and manufacturing techniques to determine the most economical manufacturing processes and materials to produce a product that meets performance specifications and the required production rates. �
�
PRODUCIBILITY ENGINEERING AND PLANNING (PEP)�
Applies to manufacturing engineering tasks to ensure a smooth transition from development into production. PEP, a systems and planning engineering approach, assures that an item can be produced in the required quantities and in the specified time frame, efficiently and economically, and will meet necessary performance objectives within its design and specification constraints. As an essential part of all engineering design, it is intended to identify potential manufacturing problems and suggest design and production changes or schedule trade-offs which would facilitate the production process.�
�
PRODUCTION FEASIBILITY �
The likelihood that a system design concept can be produced using existing production technology while simultaneously meeting quality, production rate and cost requirements.�
�
PRODUCTION READINESS�
The state or condition of preparedness of a system program to proceed into production. A system is ready for production when all the requirements established in the Manufacturing Plan have been satisfied to the extent that a production commitment can be made without incurring unacceptable risks regarding program schedules, performance, or cost�
�
PRODUCTION READINESS REVIEW


(PRR)�
A formal assessment of a program to determine if the design is ready for production, manufacturing risks have been mitigated, and the contractor has accomplished adequate planning and preparation for the production phase. No longer a contractual requirement, but may be accomplished incrementally by the SPO in preparation for milestone approval.�
�
RISK  ASSESSMENT�
The process of subjectively determining the probability that a specific interplay of performance, schedule, and cost as an objective, will or will not be attained along the planned course of action.�
�
RISK ANALYSIS�
An examination of risk areas or events to determine options and the probable consequences for each event in the analysis.�
�
RISK MANAGEMENT�
All actions taken to identify, assess, and eliminate or reduce risk to an acceptable level in selected areas (e.g., cost, schedule, technology, producibility etc.) and the total program�
�
SCHEDULE�
A series of things to be done in sequence of events within a given period; a timetable�
�
SPECIAL TEST EQUIPMENT (STE)�
Single or multipurpose integrated test units engineered, designed, fabricated, or modified to accomplish special purpose testing.�
�
SPECIAL TOOLING 


(ST)�
All jigs, dies, fixtures, molds, patterns, taps, gauges, other equipment and manufacturing aids, and replacements thereof, which are of specialized nature that, without substantial modification or alterations, their use is limited to the development or production of particular services.�
�
STATEMENT OF WORK (SOW)�
That portion of a contract which establishes and defines all non-specification requirements for contractors efforts either directly or with the use of specific cited documents.�
�
STATISTICAL PROCESS CONTROL (SPC)�
An analytical technique for evaluating process variations and taking action based on stabilizing the process within desired limits. �
�
SUBASSEMBLY�
Two or more parts joined together to form a unit, capable of disassembly, which is only a part of a complete machine, structure, or other article.�
�
SURGE PRODUCTION�
An increased rate of production necessary to meet demands for defense items due to a wartime or mobilization situation. This increased rate can be obtained by having excess production capacity available or by utilizing multiple shifts of normal capacity machines.�
�
SYSTEM ANALYSIS�
A management planning technique which applies scientific methods of many disciplines to major problems or decisions.�
�
TRANSITION TO PRODUCTION�
The period during which the program shifts from development to production normally following the EMD phase.�
�
WORK BREAKDOWN STRUCTURE (WBS)�
A method of diagramming the way work is to be accomplished by separating the work content into individual, manageable elements. The elements include all the products and services to be delivered. �
�
VALUE ENGINEERING (VE)�
Value Engineering (VE)is a functional analysis methodology that identifies and selects the best value alternative for designs, materials, processes, systems, and program documentation. Value engineering applies to hardware and software; development, production, and manufacturing; specifications, standards, contract requirements, and other acquisition program documentation; facilities design and construction; and management or organizational systems and processes to improve the resulting product. �
�
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Appendix B   Acronyms�
�
�
ACAT�
Acquisition Category�
�
CAD�
Computer Aided Design�
�
CAM�
Computer Aided  Manufacturing�
�
CAMP�
Computer Aided Manufacturing Planning�
�
CAMPP�
Computer Aided Material Planning & Processing�
�
CAPP�
Computer Aided Process Planning�
�
CAPS�
Computer Aided Planning System�
�
CAR�
Configuration Audit Review�
�
CATM �
Computer Aided Technical Management�
�
CCB�
Configuration Control Board�
�
CCDR�
Contractor Cost Data Reporting�
�
CCN�
Contract Change Notice, Configuration Change Notice�
�
CDR�
Critical Design Review�
�
CDRL�
Contract Data Requirements List�
�
CE&D�
Concept, Exploration and Definition Phase�
�
CFE�
Contractor Furnished Equipment�
�
CFEN�
Contractor Furnished Equipment Notice�
�
CIM�
Computer Integrated Manufacturing�
�
CIMS�
Computer Integrated Manufacturing System�
�
CLIN�
Contract Line Item Number�
�
CNC�
Computer Numerical Control�
�
CPM�
Critical Path Method, Contract Performance Measurement�
�
CWBS�
Contract Work Breakdown Structure�
�
DAB�
Defense Acquisition Board�
�
DARC�
Defense Acquisition Regulatory Council�
�
DID�
Data Item Description�
�
DNC�
Direct Numerical Control�
�
DoD�
Department of Defense�
�
DoDD�
Department of Defense Directive�
�
DoDI�
Department of Defense Instruction�
�
DoDISS�
Department of Defense Index of Specifications & Standards�
�
DSMC�
Defense System Management College�
�
DT&E�
Development Test and Evaluation�
�
DTC�
Design to Cost�
�
DTLCC�
Design to Life-Cycle-Cost�
�
ECP�
Engineering Change Proposal�
�
EIA�
Environmental Impact Assessment �
�
EMD�
Engineering and Manufacturing Development Phase�
�
FAB�
Fabrication�
�
FAR�
Federal Acquisition Regulation�
�
FCA�
Functional Configuration Audit�
�
FDR�
Final/Formal Design Review�
�
FSD�
Full Scale Development �
�
GFAE�
Government Furnished Aerospace Equipment�
�
GFE�
Government Furnished Equipment�
�
GFF�
Government Furnished Facilities�
�
GFI�
Government Furnished Information�
�
GFM�
Government Furnished Material�
�
GFP�
Government Furnished Property�
�
GFS�
Government Furnished Software�
�
GIDEP�
Government/Industry Data Exchange Program�
�
GSE�
Ground Support Equipment�
�
I&A�
Integration and Assembly�
�
I&CO�
Integration and Checkout�
�
IB�
Industrial Base�
�
ICAM�
Integrated Computer Aided Manufacturing�
�
ICD�
Interface Control Document�
�
IDD�
Interface Design Document�
�
IDWA�
Inter-Divisional Work Authorization�
�
IE�
Industrial Engineer�
�
�
�
�
IMP�
Integrated Master Plan�
�
IMS�
Integrated Master Schedule�
�
IPD�
Integrated Product Development�
�
IPDT�
Integrated Product Development Team �
�
IPF�
Initial Production Facilities�
�
IPL�
Indentured Parts List�
�
IPP�
Industrial Preparedness Program�
�
IPPD�
Integrated Product & Process Development�
�
IPS�
Integrated Product Summary �
�
IPT�
Integrated Product Team�
�
IRS�
Interface Requirements Specification�
�
LCC�
Life Cycle Cost�
�
LLTI�
Long Lead Time Items�
�
LRIP�
Low Rate Initial Production�
�
MANTECH, MT�
Manufacturing Technology�
�
ME�
Manufacturing Engineer�
�
MILSPEC�
Military Specification�
�
MILSTD�
Military Standard�
�
MIS�
Management Information System�
�
MMT�
Manufacturing Methods Technology�
�
MRB�
Materials Review Board�
�
MRP�
Material Requirements Planning�
�
MRPII�
Manufacturing Resource Planning�
�
MTP�
Master Tooling Plan�
�
NC�
Numerical Control�
�
PAT&E�
Production Acceptance Test and Evaluation�
�
PDR�
Preliminary Design Review�
�
PEP�
Producibility Engineering and Planning�
�
PERT�
Program Evaluation Review Technique�
�
PHS&T�
Packaging, Handling, Storage, & Transportation�
�
PI�
Product Improvement�
�
PM�
Program Manager, Project Manager, Product Manager�
�
PMO�
Program Management Office�
�
PMP�
Program Management Plan�
�
PMR�
Program Management Review�
�
PPE�
Preproduction Proposal Evaluation�
�
PPPI, or P3I�
Pre-planned Product Improvement �
�
PPR�
Production Progress Report,  Production Plan Review�
�
PRAM�
Production /Risk Assessing Methodology�
�
PROD�
Production�
�
PRR�
Production Readiness Review�
�
QA�
Quality Assurance�
�
QC�
Quality Control�
�
R&D�
Research and Development�
�
RAM/RMA�
Reliability, Availability, Maintainability�
�
RCM�
Requirements Correlation Matrix (AF)�
�
RFP�
Request for Proposal�
�
RFQ�
Request for Quotation�
�
S/M�
Surge and Mobilization�
�
SAIE�
Special Acceptance and Inspection Equipment�
�
SDR�
System Design Review, Software Design Review�
�
SE�
Systems Engineering�
�
SEM�
Systems Engineering Management�
�
SEMP�
Systems Engineering Management Plan�
�
SEP�
Systems Engineering Process�
�
SOW�
Statement of Work�
�
SPC�
Statistical Process Control�
�
SPEC�
Specification�
�
SRD�
Systems Requirement Document�
�
SRR�
Systems Requirements Review�
�
ST�
Special Tooling�
�
STAR�
System Threat Assessment Report�
�
STE�
Special Test Equipment�
�
T&PP�
Tool & Production Planning�
�
TBD�
To be determined/developed�
�
TE�
Test Equipment. Tool Engineer�
�
TEMP�
Test and Evaluation Master Plan�
�
TQC�
Total Quality Control�
�
TQM�
Total Quality Management�
�
V&V�
Verification and Validation�
�
VE�
Value Engineering�
�
VECP�
Value Engineering Change Proposal�
�
WBS �
Work Breakdown Structure�
�
WIP�
Work in Progress�
�
WMS�
Work Measurement System�
�
WP�
Work Package�
�
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Appendix C  Applicable Documents





DOCUMENT�
DISCUSSION�
SOURCE�
�
DoD 5000.1 DEFENSE ACQUISITION �
Describes DoD’s integrated Acquisition Management System.�
AFAMSUP,1 ,SMC or The Aerospace Corporation library�
�
DoD 5000.2-R �


Department of Defense Regulation 15 March 1996�
Mandatory Procedures for Major Defense Acquisition Programs.(MDAPs) and Major Automated Information System (MAIS) Acquisition Programs. �
AFAMSUP, SMC or The Aerospace Corporation library�
�
�
�
�
�
MIL-HDBK-727 Design GUIDANCE FOR PRODUCIBILITY 5 April 1984�
Defines Producibility and describes the techniques and criteria used to evaluated the design.�
AFAMSUP, ,SMC or The Aerospace Corporation library�
�
AFMC INTEGRATED PRODUCT DEVELOPMENT GUIDE        


25 May 1993�
Guide for implementing the Integrated Product Development (IPD) system.�
AFAMSUP, SMC or The Aerospace Corporation library�
�
�
�
�
�
SYSTEMS ENGINEERING MANAGEMENT GUIDE�
Describes Systems Engineering concepts and techniques highlighting the technical ,management activities over the systems life cycle.�
AFAMSUP,�
�
DSMC DEFENSE MANUFACTURING MANAGEMENT GUIDE FOR PROGRAM MANAGERS�
Describes the Manufacturing Management methods used in defense system acquisition programs.�
AFAMSUP, ,US Government Printing Office-Washington DC�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�









1  AFAMSUP is the Supplement to the Air Force Acquisition Model (AFAM), a computer software program available on the SMC Local Area Network (LAN).
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