

MILITARY SPECIFICATIONS AND STANDARDS

REFORM PROGRAM (MSSRP)



�EMBED Word.Picture.6���









CRITICAL PROCESS ASSESSMENT TOOL     (CPAT)















ELECTROMAGNETIC INTERFERENCE/ ELECTROMAGNETIC COMPATIBILITY 

(EMI/EMC)















14 August 1998



















SMC/AXMP











EMI/EMC CRITICAL PROCESS ASSESSMENT TOOL (CPAT)

INDEX



Foreword............................................................................................................2



1.0	Introduction



	1.1	Description of Functional Process.................................................3

		1.1.1	Contribution to Mission Success.........................................6

		1.1.2	Relationship To Other Technical Functions........................6

	1.2	Structure of the CPAT....................................................................6

	1.3	Definitions......................................................................................9

	1.4	Applicable Documents...................................................................9

	1.5	Additional Support.........................................................................9





2.0	Application



	2.1	System Performance Requirements Documents............................9

		2.1.1	Applicable Work Breakdown Structure (WBS) Entry.........10

	2.2	Critical Process Objectives...........................................................10

	2.3	Information Deliverables...............................................................14

		2.3.1	CDRLs and Data Accession List........................................14

		2.3.2	Electronic Data Delivery.....................................................15

	2.4	RFP Requirements........................................................................15

		2.4.1	Instructions To Contractors (Section L)..............................16

		2.4.2	Evaluation Criteria (Section M) and Standards..................16







3.0	Evaluation

	3.1	Detailed CPAT Criteria and Questions.........................................16





Appendix

	A. Definition of Terms..............................................................................59

	B  Acronyms............................................................................................70

	C  Applicable Documents........................................................................74















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

Figure 1.1



	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. 





EMI/EMC

ELECTROMAGNETIC INTERFERENCE/

ELECTROMAGNETIC COMPATIBILITY





1.0  INTRODUCTION



	1.1  DESCRIPTION OF THE FUNCTIONAL PROCESS



	All electric or electronic devices and systems are said to be electromagnetically compatible to specific requirements during all modes of operation when the subsystem and all associated subsystems/equipment are individually or collectively operated together in harmony, with the required effectiveness, without degradation, and in the total intended electromagnetic environment encountered during accomplishment of the assigned mission.



	Electromagnetic compatibility (EMC) then is that condition in which units, devices, or systems operate following standard practices to suppress, mitigate, or control the susceptibility to internal and external interferences and to minimize the generation of interference which could be detrimental to itself or other subsystem on the system.



Electromagnetic Interference (EMI) is defined as any electrical or electronic disturbance, phenomenon, signal, emission (man made or natural), conduction, coupling, or radiation (man made or natural) which causes: undesirable or unacceptable responses; a malfunction; degradation of performance; or the premature and undesired location, detection or discovery by enemy forces, except when deliberately generated by interference.



	If there is interference between avionic subsystems within a system, the problem is labeled as "intrasystem". Intrasystem EMI principally involves intentional receivers responding to undesired signals and intentional transmitters causing an undesired response in receivers and other equipment. Coupling paths for both cases involve antenna-to-antenna, wire-to-antenna, or antenna-to-wire interactions.  Intersystem EMI is caused by transmission from external sources such as ground-based emitters (e.g. Radar, TV) through either antenna-to-antenna or antenna-to-wire coupling. The EMI analysis, must include both conditions to assure effective design and management control.



	In general, EMI/EMC consists of four main categories: (1) conducted emissions; (2) conducted susceptibility; (3) radiated emissions; and (4) radiated susceptibility.



	A conducted emission test is performed to measure electrical noise on selected power lines, antenna inputs, or interconnecting cables in the system in order to verify that the conducted noise on the power lines, antenna inputs, or interconnecting cables is within the system design requirements.



	A radiated emission test is performed to record electrical noise emitted from selected power lines, antenna inputs, or interconnecting cables in the system in order to ensure that the system shall not emit electromagnetic energy in excess of the allowable limits as specified by the system design requirements.



	A conducted susceptibility test shows that a system and its related devices will not degrade beyond tolerances delineated in the system design requirements when subjected to electromagnetic energy injected onto its power lines, antenna inputs, or interconnecting cables.



	A radiated susceptibility test measures the susceptibility or immunity of a system and its complement devices to anticipated RF environments present during its operation.



	EMI/EMC control is a specialized function.  The proper use of this specialized capability of a contractor should be demonstrated at the beginning as early as the initial system concept proposal or RFP stage through the production stage and through to the maintenance and support stage of the final deliverable system.  The methods and controls that will be utilized to achieve an interference-free system must be clear and understood by all.  Unless a properly conceived Electromagnetic Control Plan is in place, it may seriously affect the system’s electromagnetic compatibility performance.  A proper control program should be directive, informative and educational as well as demonstrating control from the inception to the completion of the design and development.  



	In the Concept Exploration Phase, (Phase 0), the EMI/EMC process, through the Integrated Product Teams (IPTs), assists in the evaluation of the various candidates to provide essential and critical information for selection of the most suitable approach. Short term paper studies, laboratory testing, modeling and simulations are utilized to assess the proposed concepts, technologies and designs leading to the selection of the most promising approach. The EMI/EMC requirements that apply to each of the proposed concepts are identified and evaluated on a comparative basis to aid in this selection. 



	An initial Electromagnetic Control Plan is prepared which includes: 

(1) Introduction with the purpose, scope, application, updates and revisions, applicable documents, and reference documents, (2) EMC program plan with the objective, program outline, organization, task description, program tasks, milestone schedule, and EMC analysis support, (3) Interference control approach, (4) EMC criteria and techniques with electrical bonding criteria, electrostatic grounding requirements, grounding criteria, wiring, safety criteria, lightning protection criteria, circuit design criteria, and mechanical design; (5) EMC design analysis with trade-off studies, computer assisted analysis, co-contractor design review, and supporting subsystem EMC analysis; and (6) Design verification with compatibility analysis, design review, subcontractor and vendor control, interface control and coordination, EMC qualification tests, breadboard/engineering model tests, unit/subsystem qualification tests, system compatibility tests, test results, and test aids.



	 In the Program Definition and Risk Reduction Phase, (Phase 1) the EMI/EMC process concentrates on refining the Electromagnetic Control Plan to suit the emerging baseline definition. The design approach, methods, and techniques to assure electromagnetic compatibility are developed and verified through computer modeling and simulations as well as testing of , prototypes and pre-production components. An initial Electromagnetic Test Plan is developed defining the items to be tested, procedures, methods and techniques to be used, resources required and time line definition compatible with the programs Integrated Master Schedule.(IMS).



In the Engineering and Manufacturing Development Phase (Phase 2) EMI/EMC efforts are concentrated on evaluation of the selected system design and refining the Electromagnetic Control Plan, test plan and design criteria to assure all potential compatibility problems are identified and corrected prior to production. Development testing is completed during this phase and the results incorporated into the plans. The proposed design criteria is validated that it will result in the system performing within the defined parameters. Verification and acceptance testing for EMI/EMC requirements are planned for the production phase.





In the Production, Fielding/Deployment, and Operational Support Phase (Phase 3) Verification and Acceptance testing is executed during this phase on production components to assure electromagnetic compatibility requirements are consistently met prior to delivery. Continuous reviews of proposed engineering, quality, or manufacturing change orders are conducted to evaluate any potential effects on EMI/EMC requirements. The test plans are revised as required to incorporate the applicable changes.  EMI/EMC engineering provides Operational and Logistics support during systems deployment and fielding. 



	The successful accomplishment of the EMI/EMC process described above requires a well organized, knowledgeable and disciplined organization to pre-plan develop and apply specific key elements essential for program success. This CPAT identifies the key elements to look for as well as appropriate questions to ask during evaluation of the contractors plans and capabilities.



	The development and application of the EMI/EMC processes can be placed into logical groupings relating to the management and organization of the function, the planning and design for performing the operations, and the daily activities involved in the execution of the plan. (See figure 1.2) 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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FIGURE 1.2

	EMI/EMC 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 Electromagnetic Control Plan is a critical step in the process to produce hardware which satisfies the customers needs. Failure to adequately accomplish this top level plan could result in impacts to the program's cost, schedule and performance goals.



	EMI/EMC Engineering is responsible for developing and implementing a thorough and comprehensive Electromagnetic Control Plan based on early and continuous evaluation of the evolving system concepts and providing  feedback to the design functions and Integrated Product Team (IPT) trade study activities. Responsibilities include: Developing the appropriate design criteria based on performance requirements and environmental exposure,  defining test requirements to develop, qualify and verify conformance to the EMI/EMC functional requirements, identifying and mitigating program risks, identifying resources required, preparing integrated schedules and cost goals to accomplish the required tasks, and monitoring performance to assure parameters critical to program goals and systems operational effectiveness are satisfied throughout the systems life cycle. 



	EMI/EMC Operations are those processes which execute the Electromagnetic Control Plan and accumulate, analyze, document and report  performance results.





1.1.1  CONTRIBUTION TO MISSION SUCCESS

	The EMI/EMC process is a risk management tool critical to the program's ability to meet its cost, schedule, and performance goals. The development, implementation and conformance to an effective Electromagnet Control Plan is an essential element in the development, design, production and deployment of a system. If this element is not included or not thoroughly planned and effectively applied, the potential consequences could range from negligible to catastrophic resulting in degraded mission performance, cost overruns, schedule impacts, personal injuries, equipment damage or ultimately, the total failure of the mission and loss of human lives.   



1.1.2  RELATIONSHIP TO OTHER TECHNICAL TASKS



	The EMI/EMC  process interfaces with other specialty disciplines as part  of the overall systems engineering process during each acquisition phase.  Figure 1.3 illustrates the two-way flow of information between the EMI/EMC function and other program disciplines.

�

FIGURE 1.3 EMI/EMC INTERFACES



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 EMI/EMC 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 1.4.  As an example, the "Critical Process Objectives (Section 2.2)" is arranged under the major Functional Areas (FA) headings of:

"EMI/EMC Management (FA 13.1.0)",

"EMI/EMC Engineering (FA 13.2.0" and

"EMI/EMC Operations (FA 13.3.0)" respectively. 



	The individual objectives then address each of the Critical Capacity Areas (CCA) sub-elements: 

"EMI/EMC Approach and Responsibility (CCA 13.1.1.1"

"Integration/Liaison (CCA 13.1.1.2)" and so on. 



	Likewise, Section 3.0, "Detailed CPAT Criteria and Questions" follows the same format, with relevant factors/criteria (Cs) and questions (Qs) listed for each of the Critical Capacity Areas.  



	The reader may use Figure 1.4 as an index to find the required critical process and the level of detail required for the task at hand. 



���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 EMI/EMC function is located in Appendix A and B. 



1.4 APPLICABLE DOCUMENTS 

	Refer to Appendix C.



1.5 ADDITIONAL SUPPORT

	Contact SMC staff office at (310) 363-2406 for additional support.



2.0  APPLICATION

 	Section 1 provided an introduction to the EMI/EMC process to familiarize the project officers and project engineers on how this function fits into the overall system acquisition program. Section 2 describes the EMI/EMC unique items to assist in the preparation of the Request for Proposal (RFP). For a detailed description of overall RFP preparation, refer to the Program Management (Global) CPAT and Systems Engineering CPAT. . 



2.1 SYSTEM PERFORMANCE REQUIREMENTS DOCUMENTS 



The EMI/EMC  process is responsible for evaluating the requirements defined in the  System Performance Specification (SPS), Systems Requirements Document (SRD) Technical Requirements Document. (TRD) and other special requirements documents and establishing design and testing criteria to assure that all the requirements are met. The source documents for these requirements are shown in the following table.  



Requirements�Source�Comment�Parameters for Inclusion��Operational�1. Mission Need Statement (MNS)



2. Operational Requirements Document (ORD)



3. Test & Evaluation 

Master Plan (TEMP).







4. DoD 5000.2-R

Sect. 4.4.7 March 15, 1996�Users needs to satisfy mission deficiency. 



Defines detailed systems operational requirements. 



The TEMP is the basic planning document for all T&E activities.





Establishes requirement for Electromagnetic Environmental Effects  (E3) and Spectrum Management.�



System requirements to be assessed & verified by the EMI/EMC process. 



Lists the specific T&E objectives for each phase of testing, including EMI/EMC test requirements.��







Requirements�Source�Comment�Parameters for Inclusion��Resources�1.  Surveys and reports by contractors

2.  DoDD 3200.11, “Major Range and Test Facility Base”�Resources available  such as hardware and software tools, manpower, locations, facilities�Identify source of responsibility.��





2.1.1  APPLICABLE WORK BREAKDOWN STRUCTURE (WBS) ENTRY



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







2.2 Critical Process Objectives



	EMI/EMC 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 EMI/EMC 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��                                  EMI/EMC Management (FA 13.1.0)��M1

CCA

13.1.1.1�Plan, develop and implement a EMI/EMC organization with the capability  to efficiently and effectively develop an Electromagnetic Control Program which will assure the system  meets all electromagnetic compatibility requirements. �  X�  X�  X  ���M2

CCA

13.1.1.1�Develop, staff and implement an organization to provide EMI/EMC expertise and support to evaluate  the various product candidates.�  X�����







                                  Objectives (cont.)�Phase

    0�Phase

    I�Phase

    II�Phase

   III��                                  EMI/EMC Management (FA 13.1.0) (cont.)��M3

CCA

13.1.1.1�Plan, staff and implement an organization to support development and proofing of critical technologies and processes and to focus on prototyping the preferred concept, critical systems, subsystems, and components to identify risks and to structure tests to reduce these risks to acceptable levels.��  X����M4

CCA

13.1.1.1�Plan, staff and implement an organization to conduct tests which will demonstrate the operational effectiveness and suitability of the system’s key components prior to the translation from development to production.���  X���M5

CCA

13.1.1.1�Plan, staff and implement an organization which will perform acceptance testing on system components in production, component modifications and  upgrades as they occur, and final acceptance testing on completed units prior to delivery.����  X��M6

CCA

13.1.1.1�Plan, staff and implement an organization to support the fielded system and software certification and provide technical support, documentation tools and spare parts as required.  ����  X��M7

CCA

13.1.1.1�Plan, staff and implement an organization to monitor the system after deployment and identify any required modifications or upgrades due to performance shortcomings, opportunities to reduce operational costs, changes to the threat or operational environment, or other changing system requirements.  ����  X��M8

CCA

13.1.1.1�Plan, staff and implement an organization to provide EMI/EMC technical documentation and inventory support during decommissioning and/or system disposal and ensure minimal impact on the environment.����   X��M9

CCA

13.1.1.2�Define the goals, functional responsibilities and  performance measuring  metrics for each EMI/EMC function.  �  X�  X�  X���M10

CCA

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

    0�Phase

    I�Phase

    II�Phase

   III��                                 EMI/EMC Management (FA 13.1.0) (cont.)��M11

CCA

13.1.2.1�Define the test planning required and provide the necessary resources to accomplish the identified tasks�  X�  X�  X���M12

CCA

13.1.2.2�Identify the timing required for task completion and their interrelationship to other tasks and operations.�  X�  X�  X���M13

CCA

13.1.3.1�Develop and implement a EMI/EMC work authorization and instructions system to organize, direct, control and document the accomplishment of each task performed.  �  X�  X�  X���M14

CCA

13.1.3.2�Develop and implement a system to report task progress. �  X�  X�  X���M15

CCA

13.1.4.1�Identify the key elements that present risk to program success and the performance of the EMI/EMC function. �  X�  X�  X���M16

CCA

13.1.4.2�Develop and implement plans for mitigating the risks and monitor the progress as the program moves forward. . �  X�  X�  X���M17

CCA

13.1.4.3�Develop and implement Information and Communications Security Plan�  X�  X  �  X�  X��                                  EMI/EMC Engineering (FA 13.2.0)��E1

CCA

13.2.1.1�Use laboratory testing, modeling, and simulations to help select the most appropriate concepts, technologies, and designs, based on the systems technical and performance and contract requirements �  X�����E2

CCA

13.2.1.1�Perform the initial EMI/EMC planning to define the essential resources required including cost estimates, schedules, and potential risks leading to the establishment of a development baseline.  ��  X����E3

CCA

13.2.1.1�Finalize the EMI/EMC planning based on the development baseline and implement those tests required to insure complete readiness to initiate a stable, and efficient, production and support phase.   ���  X���











                                  Objectives (cont.)�Phase

    0�Phase

    I�Phase

    II�Phase

   III��                                  EMI/EMC Engineering (FA 13.2.0) (cont.)��E4

CCA

13.2.1.1�Plan and conduct the testing necessary to achieve operational capability and maintain a stable and efficient production and support base with emphasis on consistent performance, high quality and timely implementation of corrective actions and improvements. ����  X��E5

CCA

13.2.1.2�Develop, implement and maintain a system for providing EMI/EMC support and documentation to design changes which provides traceability and supports an effective change control program. �  X�  X�  X�  X��E6

CCA

13.2.2.1�Plan for the use of accredited modeling and simulation where appropriate and apply these procedures whenever possible throughout system life cycle.�  X�  X�  X�  X��E7

CCA

13.2.2.2�Develop methodologies and criteria for data gathering, reduction and analysis�  X�  X�  X�  X��E8

CCA

13.2.3.1

�Develop, and implement a "shared data base" information management system for providing current status and documenting design criteria, test plans, procedures, data and analysis evaluation results accumulated during the product's life cycle.�  X�  X�  X�  X��E9

CCA

13.2.3.1�Structure the information data base to assure timely updates and provide a framework for identifying and interrelating all tasks performed during the products development.�  X�  X�  X�  X��E10

CCA

13.2.4.1 CCA

13.2.4.2�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

13.2.5.1�Identify training and certification requirements, plan and implement the program to meet the EMI/EMC schedules.��  X�  X�  X��













                                  Objectives (cont.)�Phase

    0�Phase

    I�Phase

    II�Phase

   III��                                    EMI/EMC Engineering (FA 13.2.0) (cont.)��E12

CCA

8.2.5.2�Identify requirements and provide for the design, fabrication (procurement), inventory control, maintenance and certification of special test equipment (STE), government furnished equipment (GFE) and ground support equipment (GSE) required to support the planned test operations.��  X�  X�  X��                                    EMI/EMC Operations (FA 13.3.0)��01

CCA 13.3.1.1�Provide an effective interface with Design Engineering to provide test results feedback and incorporation of provisions to improve performance and testability of the system. ��  X�  X�  X��O2

CCA

13.3.1.2�Initiate a EMI/EMC methods and process monitoring system and implement corrective actions and improvements where deficiencies are discovered. ��  X�  X�  X��03

CCA

13.3.1.3�Develop and implement an effective system for reporting and correcting EMI/EMC design deficiencies.���  X�  X��04

CCA

13.3.2.1�Execute the development, qualification and verification tests as dictated in the EMI/EMC  Test Plan. �  X�  X�  X�  X��05

CCA

13.3.2.2�Implement the production test plan to verify methods, processes and equipment will produce a quality product which conforms the contract and systems requirements.��� X�  X��06

CCA

13.3.3.1 �Develop and implement a reporting system that documents EMI/EMC operations progress and collects feedback on performance information during development, production and fielding. ��  X�  X�  X��07

CCA

13.3.3.2�Implement a system to analyze and develop trend information and predictions from the reports. ��   X�   X�   X��



2.3 	INFORMATION DELIVERABLES



2.3.1	CDRLS AND DATA ACCESSION LIST



	See the Program Management CPAT Section 2.4.1 for a detailed discussion  on program data requirements. The following table lists potential data items unique to the EMI/EMC process. 

Data Item Title�Data Item Description (DID)�Comment��Test Requirement Document�DI-ATTS-80041���Test Inspection Reports�DI-NDTI-80809A���Electromagnetic Interference Control Procedures (EMICP)�DI-EMCS-80199A�MIL-STD-461D Para. 5.1 ��Electromagnetic Interference Test Procedure (EMITP)�DI-EMCS-80201A�MIL-STD-461D Para 5.1��Electromagnetic Interference Test Report (EMITR)�DI-EMCS-80200A�MIL-STD-461D Para 5.1��

2.3.2	ELECTRONIC DATA DELIVERY



	Refer to Program Management CPAT Section 2.4.2 for detailed requirements. 



2.4  RFP REQUIREMENTS (Instructions to offerers and evaluation criteria ) 



The following table lists the sections where supporting materials can be found to assist the project officers and project engineers in preparing Requests for Proposals (RFPs).

RFP Element�EMI/EMC, Project Officer & Project Engineer role�Section below where support is given��System Performance Specification, Interface Requirements Specification(s), or other requirements��SYMBOL 113 \f "Wingdings"� Prepare or make inputs to the document(s) for review within the SPO, with the Operator/Users, and perhaps others, 

Or 

�SYMBOL 113 \f "Wingdings"� Review the document(s) developed in a previous phase for applicability to the next phase and update it as appropriate.  �2.1��Work Breakdown Structure (WBS) entry�Recommend  to allow the offeror free to use any product oriented WBS as referenced in the MIL-STD-881B but to include at least one or more WBS entries for EMI/EMC and to expend the WBS to the lowest level practical.  Low level entry may be test data or any meaningful product or service.�2.1.1��Statement of Objectives (SOO)�Recommend EMI/EMC objectives for inclusion in the RFP SOO.�2.2��Deliverables including technical data items�Recommend test data requirements to be included in the RFP data requirements�2.3.1��



RFP Element

(Cont.)�EMI/EMC, Project Officer & Project Engineer role�Section below where support is given��Proposal Preparation Instructions (PPI) in Section L�Recommend EMI/EMC instructions to be included in the PPI.�2.4.1��Evaluation Factors for Award, Section M�Recommend EMI/EMC Evaluation Areas and Factors be considered.�2.4.2��









2.4.1  INSTRUCTIONS TO CONTRACTORS (SECTION  L)



	Refer to the Program Management CPAT Section 2.5 for a detailed discussion of items to include in Section L. The following list of items apply to the EMI/EMC process and the government should instruct each contractor to: 



	(1) Describe the proposed EMI/EMC criteria to be used in the design of the system, the testing requirements for development, qualification  and verification to assure the end product meets the contract and technical performance requirements. 



	(2)Show why the EMI/EMC process is appropriate to the contract and commit that it will be applied on the contract. 



	(3) Commit to monitoring characteristics that describe the effectiveness of the process in accomplishing its intended purpose. 



	(4) Describe relevant past and present performance regarding use of the process for similar applications.











2.4.2  EVALUATION CRITERIA (Section M) and STANDARDS



	Refer to the Program Management CPAT Section 2.6 for a detailed discussion of items to include in Section M. 













3.0 DETAILED CPAT CRITERIA AND QUESTIONS

FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.1 ORGANIZATION

CCA 13.1.1.1 EMI/EMC RESPONSIBILITY  --�C1	EMI/EMC management is responsible for providing an effective organization with the capability to perform the necessary tasks to prepare and maintain an appropriate and effective EMI/EMC Control Plan which will assure that the final product meets the performance requirements throughout its life cycle.  Responsibilities include:

	C1a	Define the management structure and implement an organization that will control, direct and effectively manage the accomplishment of the required tasks.

	C1b 	Define all authorized work and related resources to meet the requirements of the contract, using the contract work breakdown structure (WBS)

	C1c	Perform the planning required to identify detailed EMI/EMC requirements to meet the program goals.

	C1d	Provide management control of the EMI/EMC process to initiate improvements and identify and correct problems. 

	C1e	Integrate the planning, scheduling, budgeting, work authorization and cost accumulation systems with each other, and the WBS and organizational structure. 

	C1f	Provide for integration of the WBS with the functional organizational structure in a manner that permits cost and schedule performance measurement for WBS and organizational elements. 	(Q1 through Q5)

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

Q2	Has the contractor identified the key members of EMI/EMC management?

Q3	Do they have the necessary qualifications and experience to effectively manage the EMI/EMC 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 goals?





























�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.1 ORGANIZATION

CCA 13.1.1.1 EMI/EMC RESPONSIBILITY  -- (CONT.) --�C2	EMI/EMC is organized by function with clearly defined responsibilities and authority. . (Q6 through Q10)























C3	The organization includes a function to interface with subcontractors, suppliers and venders to coordinate and integrate EMI/EMC control requirements, procedures, techniques, verification, testing and test results. 



























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  time phased to support the demands of each acquisition phase?

Q10	Has the EMI/EMC managerial positions responsible for controlling overhead (indirect costs) been identified?































�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.1 ORGANIZATION

CCA 13.1.1.2 INTEGRATION/LIAISON --�C1	EMI/EMC functions and activities are effectively integrated with the program management office, systems engineering and program cost function.(Q1 through Q5)





C2	EMI/EMC actively supports and participates in the Integrated Product Development Team (IPDT) activities. (Q1 through Q5)



C3	Additional EMI/EMC 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 through Q14)



















Q1	Is there a single individual in the program organization with the responsibility for achieving EMI/EMC goals?

Q2	Are regularly scheduled EMI/EMC 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 EMI/EMC 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)?

Q6	Have the functional interfaces and working relationships been thoroughly defined for insuring that the EMI/EMC 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?







�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.1 ORGANIZATION

CCA 13.1.1.2 INTEGRATION/LIAISON -- (CONT.)

�































































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

Q9	Has EMI/EMC established points of contact with the quality assurance function and are they closely involved with the development of the quality control plan? 

Q10	Have procedures been established for joint EMI/EMC Quality problem investigation and resolution as well as resolving conflicts?

Q11	Has the EMI/EMC 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 EMI/EMC engineering and plant engineering to assure coordination between the test plan and facility and equipment requirements?

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

�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.1 ORGANIZATION

CCA 13.1.1.2 INTEGRATION/LIAISON -- (CONT.)

�





C4	EMI/EMC engineering and purchasing have jointly established interface and liaison procedures for the communication of technical requirements, between subcontractors, suppliers and vendors. (Q15, Q16)

C5	EMI/EMC contacts have been identified to interface with their respective customer counterparts. (Q17)

C6	EMI/EMC regularly participates with the government test organizations through the IPDTs and Test Planning Working Groups (TPWG) to assist in formulating and updating the EMI/EMC requirements of the Test and Evaluation Master Plan (TEMP).(Q18, Q19)





























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

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?

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

Q18	Is the contractor responsive to government requests for participation in the IPDT and TPWG activities and is adequate support provided?

Q19	Is there an effective two way communication system for exchanging planning information and EMI/EMC test data between the contractor and the government testers?



























�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.2 PLANNING

CCA 13.1.2.1 TASK PLANNING-------CCA 13.1.2.2 TASK SCHEDULING

�C1	Pre-program initiation tasks include preparing a EMI/EMC control plan for inclusion in the proposal. Elements include:



	C1a	Evaluation of requirements defined in the Request for Proposal     ( RFP). 



	C1b	EMI/EMC management approach.



	C1c	EMI/EMC strategy. 



	C1d	Proposed EMI/EMC control plan.



	C1e	Identification of required resources.  and resources available 



	Clf	Identification of resources requiring development.



	C1g	Evaluation of potential risks. 



	C1h	Proposed schedules.



	C1i	Estimated life cycle costs. 

	(Q1 through Q10)











Q1	Does the EMI/EMC control 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 EMI/EMC strategy tailored to attainment of the program goals?

Q4	Does the control plan address all system components (hardware, software and human interfaces) that are critical to the achievement and demonstration of the contract technical performance requirements? 

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 the risks been identified, thoroughly evaluated and alternates proposed to mitigate?

Q8	Are the proposed EMI/EMC schedules integrated with the overall program schedules. 

Q9	Are the EMI/EMC cost estimates reasonable and complete?

Q10	Does the EMI/EMC test plan take full advantage of existing government facilities, test ranges and other resources?









�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.2 PLANNING

CCA 13.1.2.1 TASK PLANNING-------CCA 13.1.2.2 TASK SCHEDULING (CONT.)

�C2	Phase 0 Tasks to be performed during the Concept Exploration Phase.

	C2a	Provide EMI/EMC support through the Integrated Product Teams (IPTs) in preparing short-term concept studies on alternate system candidates. 

	C2b	Evaluate and compare each candidates merits in terms of the EMI/EMC requirements and how it effects the predicted performance characteristics, suitability, testability , reliability, maintainability and software requirements of the system.  

	C2c	Support development of life cycle costs, and program schedules relative to each candidate. 

	C2d	Develop the overall EMI/EMC control plan. 

	C2e 	Plan for  the use of laboratory testing, modeling, and simulations to help select the most appropriate concepts, technologies, and designs.

	C2f	Validate EMI/EMC test requirements and identify and plan test resources. 

	C2g	Develop contract planning and EMI/EMC requirements for phase I.

	 (Q3 through Q17)















Q11	Is the EMI/EMC function an integral part of the concept evaluation process and have they the authority and influence effect the final selection ?

Q12	Is the EMI/EMC function properly staffed and have they the necessary skills, procedures,  and criteria to plan and perform an effective analysis?

Q13	Have evaluation metrics and standard analysis procedures been adopted to assure uniform assessment of each candidate?

Q14	Has the use of modeling and simulations been emphasized in the EMI/EMC control plan?

Q15	Has provisions for environmental compliance and pollution prevention been included?

Q16	Have systems safety and personnel safety been adequately addressed?

Q17	Do the candidate selection trade studies reflect a thorough, and complete analysis and do they present a realistic evaluation?  























�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.2 PLANNING

CCA 13.1.2.1 TASK PLANNING -------CCA 13.1.2.2 TASK SCHEDULING (CONT.)

�C3	Phase 1. Tasks to be performed during  Program Definition and Risk Reduction Phase..  

	C3a	Support the concept development and selection process. 

	C3b	Refine or validate computer modeling and simulations to determine the preferred technical approach. 

	C3c	Conduct testing on subsystems, components, prototypes, or preproduction articles to assure compliance to the EMI/EMC requirements.  

	C3d	Identify design risks and develop alternatives to reduce those risks to an acceptable level. 

	C3e	Conduct testing on commercial and non-developmental items to identify EMI characteristics and  ensure EMC requirements for the integrated system are met.

	C3f	Develop phased quantitative criteria to provide evidence for analysis of hardware, software and system maturity and readiness to proceed through the acquisition process. 

	C3g	Tailor the EMI/EMC  management and control plans to accommodate the emerging baseline definition. 

	C3h	Access the system for potential  vulnerabilities and susceptibilities needing correction before or during Phase II.







Q18	Has the system been thoroughly evaluated to assure compliance to EMI/EMC requirements?

Q19	Has the EMI/EMC test program been tailored to recognize commercial testing and experience?

Q20	Has a linkage and consistency been established between the various EMI/EMC test plans to avoid duplications of effort and overlaps?

Q21	Have EMI/EMC test schedules been prepared and resources identified for conducting testing of critical systems characteristics and technical parameters for the next phase?

Q22	Do the test articles and prototypes sufficiently represent the production models to ensure that a valid assessment of the system can be made?

Q23	Is the contractor responsive to evaluating proposed contract changes and the resulting impacts?

Q24	Are contractual changes incorporated expeditiously and the effects on budgets and schedules recorded?

Q25	Has the development of special test equipment (STE) and ground support equipment (GSE) been accomplished in parallel with the system development?  

Q26	Have EMI/EMC requirements been included in the design and development of STE and GSE?









�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.2 PLANNING

CCA 13.1.2.1 TASK PLANNING -------CCA 13.1.2.2 TASK SCHEDULING (CONT.)

�	C3i	Formalize EMI/EMC critical  characteristics and technical parameters to be tested during Phase II.

	C3j	Develop contract planning and requirements for the Program Definition and Risk Reduction phase.

	C3k	Plan and support Systems Requirements Review (SRR).

	C3l	Support development of life-cycle cost estimates.

	(Q12 through Q26)



C3	Phase II. Tasks to be performed during Engineering and  Manufacturing Development.   

	C3a	Conduct testing on subsystems, components, prototypes, and preproduction articles to demonstrate electromagnetic compatibility (EMC) without effecting system performance, effectiveness, suitability, or  supportability as well as verifying conformance to the technical and contractual requirements.  

	C3b	Demonstrate that the design conforms to the EMI/EMC requirements and is stable and producible and ready for the transition from development to production. 

	













































































�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.2 PLANNING

CCA 13.1.2.1 TASK PLANNING-------CCA13.1.2.2 TASK SCHEDULING (CONT.)

�	C3e	Provide an overall status assessment to assist the decision makers in determining if low rate initial production (LRIP) or full rate production is appropriate for the program. 

	C3f	Develop contract planning and EMI/EMC requirements for Phase III. 

	(Q12 through Q26)

C4	Phase III. Tasks to be performed during  Production, Fielding/Deployment, and Operational Support.

	C4a	Verify the systems will perform as intended.

	C4b	Update and validate systems threat assessments. 

	C4c	Identify the need for major modifications and improvements.

	C4d	Update and validate models.

	C4e	Evaluate product improvement changes and correct deficiencies. 

	C4f	Perform acceptance testing on deliverable items. 

	C4g	Conduct production verification testing to confirm and monitor performance and quality and verify the correction of deficiencies. 

	C4h	Provide support to system modifications and improvements. 

	C4i	Provide technical support and documentation during fielding and deployment testing, training, maintenance and refurbishment as required throughout the systems life cycle.	(Q12 through Q27)

































































�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.3   CONTROL

CCA 13.1.3.1  TASK AUTHORIZATION --13.1.3.2 TASK STATUSING

�C1	A EMI/EMC planning, scheduling and control system is in place to issue work authorization documentation, schedule the tasks to be performed, track the progress of work accomplished ,and provide statistical data to evaluate functional performance.

	(Q1 through Q4)









C2	A comprehensive tracking and statusing system is in place to provide timely and accurate reporting of EMI/EMC progress relative to schedule position, as well as budgetary and performance data.(Q5)

































Q1	Are the EMI/EMC tests scheduled to support the programs Integrated Master Schedule (IMS)? 

Q2	Have management levels for review and approval been established based on the scope and criticality of the test to be planned and executed?

Q3	Are periodic reviews conducted during the development and implementation of the EMI/EMC test plans to assure all disciplines are represented? 

Q4	Are IPDTs used for test plan reviews?







Q5	Are functional management reviews held on a regular basis to evaluate performance trends and take appropriate action if deficiencies are identified?





























�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.4 RISK MANAGEMENT

CCA 13.1.4.1 RISK IDENTIFICATION  -CCA 13.1.4.2  RISK MITIGATION

�C1	EMI/EMC supports the programs risk management and abatement system by providing early identification and assessment of problems and areas of risk which could result in an adverse impact to achieving program goals, objectives, and requirements. 

		



















































Q1	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.

Q2	Is EMI/EMC engineering an effective part of the Integrated Product Development Team process?

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

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

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 identification, tracking and correction system responsive and timely when risks are identified? 

















�FA 13.1.0 EMI/EMC MANAGEMENT

CCA 13.1.4 RISK MANAGEMENT 

CCA 13.1.4.3 INFORMATION SYSTEMS/COMMUNICATIONS SECURITY

�C1	A Security policy has been developed and implemented which defines the set of procedures, rules, and practices to regulate how the organization manages, protects, and distributes sensitive information including both classified and sensitive unclassified information. 

C2	The security mechanisms include:  communications security, emanations security (TEMPEST), physical security personnel security, computer security , operations security , product security, information security, and administrative (procedural) security. (Q1 through Q10)







































Q1	Has cost of protecting the system's critical information been balanced against the impact of disclosure?

Q2	Do the contractors security plan satisfy the governments specified contractual requirements?

Q3	Have the necessary training and familiarization programs been developed and implemented to assure a thorough and effective application of security measures?

Q4	Are effective measures employed during T&E activities to assure classified and sensitive documentation and electronically transmitted or stored data are properly protected?

Q5	Have distribution limitations been established for classified and sensitive information to assure access only by those with "the need to know"?

Q6	Have secure storage and handling provisions been identified and implemented to prevent unauthorized access?

Q7	Have destruction procedures been adopted, such as paper shredding, to prevent unauthorized access. 

Q8	Are secure telephone units and encrypted circuits available for electronic data messaging and facsimile transmission? 

Q9	Are regularly scheduled management reviews and audits conducted to assure compliance to security measures?

Q10	Is the control of compromising emissions from equipment processing classified information adequate (TEMPEST)?

�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.1  REQUIREMENTS

CCA 13.2.1.1  REVIEW/ALLOCATION

�C1	EMI/EMC Engineering has analyzed the system requirements documents and formulated and documented an Electromagnetic Control Plan The plan includes:

�	C1a	Requirements, as a minimum,  for the following categories:

Formulation of specific EMC design criteria and system design factors controlling features, such as grounding and interface definition.

Establishment and timely refinement of equipment EMC requirements to be incorporated into the subsystem and unit specifications.

Utilization of analytical techniques to assess the evolving equipment configurations.

Maintenance of design liaison and coordination of EMC aspects of interface circuit designs.

Implementation of established design criteria at all levels of equipment design.

Verification of equipment compliance with EMC specification through design review, analysis, and test.

Performance of integrated system tests to demonstrate system electromagnetic compatibility.

Optional supplemental EMC tasks include:

Control of system EMC characteristics to a level commensurate with the proper equipment/subsystem

Establishment of prerequisites for an adequate test facility and test configurations.





 Q1	Does the relationship between the system’s or equipment’s EMI/EMC characteristics and the required operational performance meet performance objectives?

Q2	Is information on past or similar system or equipment performance parameters accumulated from past experience available for review?

Q3	Do alternative technical characteristics meet EMI/EMC performance objectives?

Q4	Does a new system or equipment have impact on existing command, organizational structures and on personnel tradeoffs?

Q5	What are the relationships between EMI/EMC characteristics and system or equipment cost?

Q6	What is the degree of conformance of proposed system or equipment?





























�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.1  REQUIREMENTS

CCA 13.1.1.1  REVIEW/ALLOCATION (CONT.)

�	C1b	Evaluation of the worst case controlled and uncontrolled electromagnetic environment, both friendly and hostile, that the system or equipment will encounter. 

	Note: Normally, the uncontrolled and hostile environment constitutes the greater threat to safety and mission completion. The uncontrolled and hostile environment may be known, partially known, or unknown.  If it is known, sufficient measures can be taken to preclude adverse impact on system functions. If it is partially known, the threat parameters can be bounded so that hazards can be minimized using appropriate measures. If it is unknown, measures employed to limit electromagnetic interaction from known sources will hopefully provide significant protection for critical 1 subsystems.

	C1c	Evaluation of all mission scenarios and establishing what level of degradation, if any, is acceptable during exposure to the worst case electromagnetic environment.

	C1d	Consideration for the EMI/EMC inadequacies of any past or existing similar system or equipment to determine their effectiveness in satisfying the operational requirements.

	C1e	Evaluation and definition of  appropriate design criteria, standards and specifications to meet the systems EMI/EMC requirements. 



































































�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.1  REQUIREMENTS

CCA 13.1.1.1  REVIEW/ALLOCATION (CONT.)

�	C1f	Definition of EMI/EMC limits including electric and magnetic radiated emissions, conductive emissions and susceptibility criteria.

	C1g	Identification of risk areas and alternatives to reduce/mitigate the risk. 

	C1h	Detailed test requirements including development, qualification and verification testing to assure conformance to the EMI/EMC requirements. 

 	C1i	Detailed evaluation of the resources required and related life cycle costs 

	C1j	Detailed schedules integrated with the programs IMS.(Q1 through Q6)

C2	A detailed Test Plan has been developed to qualify the EMI/EMC design criteria and verify the systems components and the integrated system meets performance requirements under all specified environmental conditions. The test plan includes:

	C2a	Clearly defined test objectives including all the elements required to meet the objectives. 

	C2b	Detailed description of the item to be tested, its interfaces and configuration requirements.  

	C2c	The scheduled in-work and completion dates. 

	C2d	Test methodology defining  the test environment and the specific operations and procedures to be performed including the sequence of application.































Q7	Did test planning program begin early in the acquisition phase? 

Q8	Was a thorough analysis of the  systems EMI/EMC requirements performed to identify the specific items to be tested?

Q9	Are the test objectives achievable and are they traceable back to the system requirement documents and/or process specifications?

Q10	Do the test objectives clearly and conclusively evaluate the desired feature?

Q11	Can the objectives be accomplished within program constraints and limitations?

Q12	Has product characteristics as well as  hardware configuration and interfaces with other equipment been accurately defined?

�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.1  REQUIREMENTS

CCA 13.1.1.1  REVIEW/ALLOCATION (CONT.)

�	C2e	Test methodology defining detailed data acquisition requirements, documentation, methods for analysis and pass-fail criteria..

	C2f	Resource requirements including manpower, special facilities, test equipment, instrumentation, tooling, material and personnel handling, computer and software support, and/or other special or unique requirements.    

	C2g	Identification of any items that may present a risk to the successful completion of the test including mitigation plans. 

	C2h	Evaluation of the safety risks to hardware/software and personnel if applicable.  

	C2i	Test approval and review requirements and schedules including: management reviews, technical reviews, test readiness reviews, safety reviews, dry runs, etc. 

	C2j	Evaluation of environmental impact and hazardous materials issues.

	(Q6 through Q33)



















Q13	Is there sufficient time to accomplish the test and has it been integrated with the program schedules? 

Q14	Has the test schedule allowed time for resolution of deficiencies and re-testing if required?

Q15	Are multiple test events performed under varying conditions to demonstrate compliance?

Q16	Do the test plans minimize overlaps and gaps and collect maximum information from every test event?

Q17	Will the test methods selected verify all aspects of the systems EMI/EMC requirements are met?

Q18	Is the pass/fail and threshold criteria traceable to the systems performance and EMI/EMC based requirements?

Q19	Does the life cycle profile document include every environment the item may encounter during its life, e.g.: testing, handling, shipping, storage, installation, integration,  maintenance and calibration as well as deployment and operational exposures? 

Q20	Are the probabilities of environmental occurrence, condition and exposure duration as well as combined environments identified?

Q21	Have the expected effects and failure modes been identified?

Q22	Are the plans formatted to provide a framework for identifying and interrelating all of the individual tests and test procedures needed to complete the verification process?



�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.1  REQUIREMENTS

CCA 13.1.1.1  REVIEW/ALLOCATION (CONT.)

�





























































Q23	Are the defined resources adequate to perform the planned tests and will they be available to support?

Q24	Are the data acquisition and analysis methodologies adequate to meet the objectives of the test?

Q25	Has a critical path analysis been conducted on the test process?

Q26	Does the item or process being tested adequately represent the final systems configuration?

Q27	Are all the required operations clearly defined in their required sequence with minimum references to other documents?

Q28	Has the use of proven state of the art and industry wide procedures and techniques been maximized in the test planning?

Q29	Are sufficient measurement methods, test resources and instrumentation available? 

Q30	Are the approval and review procedures adequate to provide proper and effective coordination between all the responsible functions?

Q31	Can the tests be performed without adverse effects on the environment?

Q32	Can the tests be performed safely?

Q33	Have operational and communication security procedures been defined?











�FA 13.2.0 EMI/EMC ENGINEERING

CCA 13.2.1  REQUIREMENTS

CCA 13.2.1.2 TRACEABILITY/CHANGE CONTROL  

�C1	The EMI/EMC Engineering activities during systems concept selection, development, production and deployment are documented in sufficient detail to provide traceability back to the individual studies or analysis performed to establish the design and testing criteria.(Q1, through Q6)

C2	EMI/EMC documentation is integrated with the systems configuration control function to provide a continuous, and accurate status of the "as designed", "as built" and "as tested" configuration. .(Q1, through Q6)

















C4	EMI/EMC impact analysis are performed and documented on proposed changes to hardware already in the procurement or fabrication cycle to assure electromagnetic compatibility and a thorough understanding of the impact prior to implementation of the change. (Q10, Q11, )









Q1	Is there an automated system available to allow quick access to the material?

Q2	Does the system provide the ability to determine the system configuration baseline current at  the time the criteria was developed?

Q3	Is there an effective data retrieval system available for the timely gathering of information when performing traceability audits and problem investigations?

Q4	Are records of problems encountered in the development phase and their subsequent resolutions included.

Q5	Do the records include both current and historical information to allow analysis of the evolution of the development baseline to the current configuration.

Q6	Does the data allow identification of the significant changes to the system and/or it's components and the subsequent benefits or impacts?

Q10	Is there an effective system in place to assure EMI/EMC visibility of pending or proposed changes?

Q11	Is there a change control board or equivalent used to review and analyze change impacts and is EMI/EMC represented and part of the approval procedures?











�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.2 ANALYSIS 

CCA 13.2.2.1  MODELING AND PREDICTIONS.  �C1	Computer modeling and simulation tools are utilized iteratively throughout the acquisition phases to:

	C1a	Assist in selection of alternate system concepts or new technologies. 

	C1b	Predict systems level performance estimates. 

	C1c	Analyze and predict the interactions of system elements and interfaces.  

	C1d	Develop EMI/EMC concepts and predict results prior to testing. 

	C1e	Extrapolate test results into other conditions and predict results. 

	C1f	Supplement actual tests and evaluation. 

	C1g	Verify EMI/EMC test plans and procedures.

	C1h	Provide constant feedback for system development and improvement. 

	C1i	Develop and analyze test sequences for optimum flow.

	C1j	Identify critical procedures in the flow.

	C1k	Identify potential bottle necks and constraints in the flow.

	C1l	Predict and compare manpower and personnel requirements.

	C1m	Predict and compare relative costs.

	C1j	Conceptualize, design and analyze special test equipment (STE), ground support equipment (GSE) and other special purpose equipment required to support EMI/EMC testing. 

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 EMI/EMC resources, including manpower, facilities and equipment?

Q5	Is the data base kept current with scheduled updates to include changes and additions developed during the acquisition and EMI/EMC planning phases?

Q6	Is there a EMI/EMC data base which includes the formats and procedures for conducting tests and criteria for evaluation?

Q7	Is there software available and a data base established to model and predict EMI/EMC hours required and assist in developing overall costs?

Q8	Is software available for determining the critical path of EMI/EMC test plans and manufacturing plans?















�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.2 ANALYSIS 

CCA 13.2.2.1  MODELING AND PREDICTIONS.  (CONT.)

�	C1l	Evaluate proposed design changes for impacts to EMI/EMC and the program.

	C1m	Identify, analyze risks and develop mitigation actions.

	(Q1 through Q8)























































































































































�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.2  ANALYSIS 

CCA 13.2.2.2  ANALYSIS �C1	An effective interface between EMI/EMC Engineering and the product design function exists to insure an interchange of technical information regarding design concepts, producibility and testability of the product components. 

	(Q1, through, Q4)













C2	The EMI/EMC criteria was developed using industry proven methods and techniques and is focused on simplifying the design, utilizing available resources, technology and materials. (Q5, through Q8) 















C3	Standardized evaluation and documentation procedures  are available to assure uniform application of comparative elements and data. (Q9)







Q1	Has EMI/EMC engineering 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	Were EMI/EMC concepts effectively employed during the design/development phase?

Q4	Is the necessary expertise available to  analyze each candidate for complexities of each element of the EMI/EMC processes? (e.g.: electrical, electronic, antenna systems, avionics,  etc.) 

Q5	Does the EMI/EMC criteria include a complete description of the available resources and 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	Are the trade studies uniformly conducted to assure realistic and accurate comparisons between candidates?  

Q9	Have the planned EMI/EMC requirements for each of the candidates been develop in sufficient detail to identify the significant delta efforts between designs? 







�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.2  ANALYSIS 

CCA 13.2.2.2  ANALYSIS   (CONT.)

�C4	EMI/EMC Engineering participates in the development of build and flow models for each candidate design illustrating the sequence of manufacture and test operations to serve as a comparative baseline for all participants  involved in the trade studies. (Q10, through Q13)  







C5	Time phased schedules and estimated costs are prepared for each candidate for comparative analysis. (Q14)



C6	The EMI/EMC criteria and trade study lists are continuously updated to include latest developments in the product definition.(Q15)

C7	The trade study results are thoroughly documented and reviewed by the respective IPT members and presented to management for approval and implementation.(Q16, through Q18)









C8	During preparation of the final design, reviews are performed starting with the drawing layouts and proceeding through the completion and release of the drawings. (Q19 through, Q21)





Q10	Have ST, STE, facilities and equipment requirements been addressed and compared. ?

Q11	Have areas requiring process or equipment development been identified and evaluated?

Q12	Have additional test requirements been evaluated?

Q13	Have the trade studies included identification of risk areas and assessments of  their relative potential impact? 

Q14	Are uniform methods and criteria to evaluate cost and schedule being applied to each trade study?

Q15	Are analysis and trade study activities keeping pace with the evolving baseline?

Q16	Have the trade studies been reviewed and approved by all the appropriate disciplines to assure the accuracy of their content?

Q17	Are the trade study results readily available for review by all concerned functions.? 

Q18	Has all the concerned management including systems engineering ,the program office and the customer, if required, been thoroughly briefed prior to approval and implementation?



Q19	Is the EMI/EMC function co-located with design engineering to assure a consistent surveillance of the design progress?





�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.2  ANALYSIS 

CCA 13.2.2.2  ANALYSIS   (CONT.)

�











C9	Provide EMI/EMC producibility and testability support to planned program modifications. (Q22)



C10	EMI/EMC support to sub-contractors and suppliers is in place. (Q23)











































Q20	Are approval procedures in place to assure designs are reviewed prior to drawing release?

Q21	Have the EMI/EMC principles been employed during the design of supporting hardware, mockups, prototypes and test articles?

Q22	Have planned program modifications been evaluated for potential impacts to work in progress or work completed?

Q23	Has EMI/EMC been addressed as a contract requirement on the sub-contractors and suppliers?











































�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.3.  INFORMATION MANAGEMENT 

CCA 13.2.3.1  INFORMATION ARCHITECTURE -

CCA 13.2.3.2  INFORMATION MAINTENANCE�C1	A comprehensive technical information management architecture is in place formatted to be compatible with the industry-wide life cycle database. EMI/EMC inputs include:

	C1a	EMI/EMC Qualification and Life Test Reports. 

	C1b	EMI/EMC test requirements and plans. 

	C1c	Environmental Test Data.

	C1d	Test History.

	C1e	Failure reporting and corrective action data. 

	(Q1 through Q5)





C2	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. 

	(Q6)























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 contractors?





Q6	Do the data base maintenance procedures include tracking of data inputs and revisions to provide an accurate history of changes and additions? 



























�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.4. MONITORING 

CCA 13.2.4.1  MEETINGS 

CCA 13.2.4.2 DATA REVIEW-

�C1	In the early phases of the program EMI/EMC Engineering participates in regularly scheduled meetings conducted by the Integrated Product Development Team (IPDT) team leaders to review the status of the ongoing EMI/EMC design, manufacturing and test requirements planning as well as the producibility analysis and trade study activities prior to formal management briefings and approval procedures.(Q1 through Q4)

C2	Following review and approval by all concerned functions, meetings are held with upper management and customer representatives when appropriate to present EMI/EMC control plans and trade study findings for approval.(Q1 through Q4)

C3	Working and review meetings are regularly scheduled by the (IPDT) team  leaders to review technical requirements, establish trade study strategies assign tasks, define schedules, and analyze and interchange data and status relative to their assigned task. (Q1 through Q4)

C4	EMI/EMC management and technical representatives regularly participate in program office and system engineering reviews to interchange technical information and status relevant to program milestones and other program level issues. (Q1 through Q4)

C5	EMI/EMC technical reviews are conducted prior the start of testing to assess the test plans for soundness of test requirements and objectives.

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?













































�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.4. MONITORING 

CCA 13.2.4.1  MEETINGS CCA 13.2.4.2 DATA REVIEW (CONT.)

�	C5b	Verify the overall approach relates to the objectives. 

	C5c	Evaluate technical adequacy.

	C5d	Verify objectives can be met within acceptable technical risks. 

	C5e	Determine status of test preparation, planning, and configuration of the test item. 

	C5f	Review status of required resources and availability. 

	C5g	Review success and acceptance and go no-go criteria. 

	C5h	Review results of previous testing. 

	(Q1 through Q4)

C6	EMI/EMC safety reviews are conducted prior the start of testing to verify the test plans provide adequate hardware and personnel safety measures and conform to applicable regulatory requirements. 

	(Q1 through Q4)

C7	Test Readiness Reviews (TRRs) are held prior to execution of the test plans to solicit approval and verify the following:

	C7a	The system is ready for testing.

	C7b	The testers are completely prepared for initiating testing.

	C7c	Known anomalies have not increased the risks associated with executing the test. 

	C7d	All reasonable efforts have been made to minimize the risk. 

	(Q1 through Q4)



































































�FA 13.2.0  EMI/EMC ENGINEERING

CCA 13.2.4. MONITORING 

CCA 13.2.4.1  MEETINGS CCA 13.2.4.2 DATA REVIEW (CONT.)

�C8	Post test reviews are conducted to evaluate the procedures and results and analyze the overall effectiveness to identify improvements that may be applied to future testing. 

	(Q1 through Q4)

C9	EMI/EMC Engineering 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.. 

	(Q1 through Q4)









































































































�FA 13.3.0 EMI/EMC OPERATIONS

CCA 13.3.1 DESIGN

CCA 13.3.1.1 EMI/EMC DESIGN APPLICATION

�C1	EMI/EMC Engineering has thoroughly analyzed the systems functional and operational requirements and established design criteria to assure electromagnetic compatibility within each of the individual product units as well as the total integrated systems.

C2	Design criteria includes developing block diagrams for analyzing signal distribution, potential sources of noise and grounding schemes. (Q1 through Q9)





























C3	The developed EMI/EMC design criteria includes processes, methods techniques and best practices for satisfying the electromagnetic control plan requirements as illustrated by the questions in the right hand column.   (Q10 through Q49)





Q1	Are crystals, crystal oscillators or any other type of oscillator circuits being considered?  What are their frequencies?

Q2	Are there circuits with fast transition times (rise and fall times)?

Q3	What logic family is being considered? Is the use of the slowest logic family being considered wherever possible and the lowest frequencies consistent with the design needs?

Q4	Are there unterminated circuits?

Q5	Are switching power supplies being considered?

Q6	Are there high frequency analog circuits such as video ?.

Q7	Are there motors with brushes or arcing high voltage circuits?

Q8	What grounding scheme is being considered? What is the consideration being given to separation of analog, digital, shield, noisy and safety ground?

Q9	What are the connector pin assignments? Is there separation of noise or high frequency signals from sensitive or low power signals ?.

Q10	Are the maximum enclosure opening size as determined from the consideration of the fastest rise and fall times of the logic family and the highest crystal or oscillator frequencies used consistent with needed shielding requirements?







�FA 13.3.0 EMI/EMC OPERATIONS

CCA 13.3.1 DESIGN

CCA 13.3.1.1 EMI/EMC DESIGN APPLICATION (CONT.)

�





























































Q11	Is bonding and joining consistent with environmental considerations (e.g.: corrosion of dissimilar metals) and with  shielding considerations (e.g.: shields and connector shells)?

Q12	What are the expected external and internal fields and what are the expected frequencies?

Q13	What type of electromagnetic field is being  shielded against, E-field or H-field or plane waves?

Q14	Is the shielding material suitable for this type of field for the frequency range of interest?

Q15	Has the minimum attenuation or shielding effectiveness of the enclosure been evaluated?

Q16	Is the shielding material suitable for the type of expected environment to prevent corrosion or outgassing?

Q17	Has each opening in any enclosures been analyzed to determine the need for gaskets, waveguide-below-cutoff techniques, or screening?

Q18	If RF gaskets are to be used, is the design adequate for optimum pressure, class of joint or seam, choice of gasket material and mounting, size of gasket, attenuation of gasket?

Q19	Has the enclosure been mechanically designed to assure sufficient pressure between mating parts?

Q20	Were parts of internal chassis used to obtain shielding?

Q21	Have shielded subassemblies been used in the system or equipment?
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CCA 13.3.1 DESIGN

CCA 13.3.1.1 EMI/EMC DESIGN APPLICATION (CONT.)
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Q22	Have low level or susceptible circuits been physically separated from EMI producing circuits within an enclosure?

Q23	Have any of the following EMI producing circuits been filtered?

	a. Relays

	b. Motors

	c. Switches

	d. Clocks or timing circuits with fast rise/fall times equal to or less than 10 microsecond or pulse repetition rates of greater than 50 kPPS or signals with fundamental frequencies of greater than 50 Khz.

	e. Converters/Rectifier/AC-DC Conversion

	f. Inverters/DC-AC Conversion 

	g. DC to DC Conversion

	i. AC to AC Conversion

Q24	Have transformer-rectifier outputs been filtered? Or the transformer electrostatically shielded?

Q25	Have any components with inherent shielding been used?

Q26	Have decoupling capacitors been used on internal power connections and high speed digital circuitry?  Do the decoupling capacitors have suitable characteristics for the frequency range being used?  Are the leads and traces kept short to decoupling capacitors?

Q27	Have any feedthrough or bypass capacitors been used for internal connection of circuits? Or as bulkhead mounted headers?
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Q28	Have RF chokes and inductors been used to confine the RF energy to the desired circuits?

Q29	Have toroids been used to minimize the leakage field of inductors and transformers? Have inductors been cross-oriented (90 degree angles) to minimize coupling?

Q30	Are diodes being used across relay coils?

Q31	Are solid-state switches being used instead of mechanical switches?

Q32	Is twisted pair, twisted triad, shielded , or twisted and shielded pair of wire being used ?

Q33	Are separate connectors being used for sensitive and EMI producing circuits? Are signal and power circuits routed in separate connectors?  Are ground pins distributed throughout the connector?

Q34	Does the connector shell have conductive finish?

Q35	Have provisions been made for 360 degree peripheral termination of shields, or shield termination via pigtails to the connector backshell ?  

Q36	Have provisions been made to specify that RFI backshells, with individual shield grounding provisions, are required for multiple RF shield terminations and that no RF circuit shield shall be broken out such that more than 2.0 inches of wiring is exposed within the connector metal backshield ?
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Q37	Have provisions been made to specify that shields for single-ended and differential analogs shall be referenced to structure at only one point and that in general this reference shall be at the load end of the circuit?

Q38	Have chassis or bulkhead mounted connectors been mounted by methods that ensure good electrical connection?

Q39	Have filter pins been incorporated where necessary?

Q40	Have provisions been made for use of shielded (coaxial) pins for circuits that must have isolated continuous circuits?

Q41	Has electrical continuity through the shell been verified during vibration tests?

Q42	Are there any special type circuits that intentionally or unintentionally eliminate or minimize EMI? Examples might be blanking circuits, time sequencing circuits, disabling circuits, bridge or differential type of circuits, balanced input  circuits, possibly AGC, AFC or AVC circuits.

Q43	Does power supply incorporate a power line filter and a shield?

Q44	How many I/O ports are there and are there plans to filter them?  If so, what type of filters will be used and where will they be placed?

Q45	Are there any items in the design that generate or are sensitive to large magnetic fields?
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C4	The following additional questions should be considered as possible methods for eliminating spurious emanations and responses for communication type system or equipment (i.e. receivers and transmitters).(Q52 through Q77





















Q46	Are printed circuit boards two layer or multilayer? Will two layer boards be ground gridded to minimize loop areas? Will two layer boards have ground fill wherever possible on both surface layers?

Q47	Are I/O drivers and receivers close to their respective connectors? Have long trace runs been avoided? If a long trace run cannot be avoided, is it filtered close to the exit point?

Q48	Have high frequency lines been kept short?

Q49	Are oscillator circuits located away from I/O connector areas and power exit areas?

Q50	Are all unused gates terminated and not left floating?

Q51	Is the use of 90º corners on traces avoided?  Use 45º corners.

Q52	Are components being operated in linear rather than non-linear regions, if possible?

Q53	Are crystal-controlled circuits being used to minimize drift problems?

Q54	Are use of multiplier stages avoided?

Q55	Have crystal filters, bandpass filters, tank circuits, tuned stages and other narrowband devices been used on transmitter outputs or receiver inputs?

Q56	Have circuits been used which inherently discriminate against creation or passage of certain harmonics such as push-pull outputs of amplifiers, balanced mixer coupler combinations and other hybrid circuits of a similar nature?
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Q57	Have circuits of a balanced or symmetrical design been used?

Q58	Have diodes or other biasing devices been used to establish minimum or maximum actuation levels for circuits?

Q59	Have coincidence circuits, time-delay, or similar logic circuits been used?

Q60	Have circuits using coded inputs or outputs been used?

Q61	Has filtering been done at subsystem levels?

Q62	Have RF circuits been decoupled from power supplies?

Q63	Have short leads been used in RF circuits? Has internal wire routing been controlled?

Q64	Have circuits potentially capable of producing or of being susceptible to spurious energy been physically and electrically isolated?

Q65	Are internal subassemblies shielded and filtered  to prevent undesired modulation?

Q66	Have components and devices been chosen to minimize frequency drift or random modulation caused by temperature, aging, or vibration?

Q67	Have operating frequencies been chosen to avoid conflicts with known existing frequencies or their harmonics?
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Q68	Have the proper power levels of generated frequencies been used, such as the local oscillator stages of receivers or output stages of transmitters?

Q69	Has circuitry (other than RF circuits of receivers and transmitters) such as power connections and monitoring points been controlled by preventing RF coupling to other circuits?

Q70	Have tuning methods that minimize modes or harmonic generation been used?

Q71	Have all feedback loops been designed to prevent oscillation under worst case conditions?

Q72	Have high power and low power stages been isolated?

Q73	Is the proposed enclosure bonding adequate at the known critical radio frequencies?

Q74	Have RF components been used throughout RF stages? That is, have components been used that are not self-resonant in the intended frequency range (unless desired)?

Q75	Have component tolerances been controlled to prevent frequency drift and mode switching caused by temperature and aging?

Q76	Have special circuits that discriminate against spurious resonance been used?

Q77	Has the local oscillator been well shielded and its output filtered to eliminate its harmonics?





�FA 13.3.0 EMI/EMC OPERATIONS

CCA 13.3.1 DESIGN

CCA 13.3.1.2 EMI/EMC IMPROVEMENT

�C1	The EMI/EMC control plan and design criteria are consistently reviewed and updated to incorporate the latest technology.

C2	The EMI/EMC test plans are reviewed on a regular basis to improve efficiency, schedule and cost effectiveness.

C3	Post test reviews are regularly conducted to evaluate the procedures and seek areas for improving or simplifying the operations to reduce flow time and improve test quality. 

C4	Training plans are revised and test personnel re-certified when shortfalls are identified and corrective actions implemented. 

C5	Computer models and simulations are used consistently to verify and re-verify EMI/EMC design criteria and test procedures and identify opportunities for streamlining the operations. 

	(Q1 through Q7)



























Q1	Are industrial and government documents and publications consulted for "best practices and procedures" which may apply?

Q2	Does the contractor endeavor to keep current with industrial changes and improvements in design and test techniques, procedures, software, and equipment? 

Q3	Are design techniques and test results from similar programs regularly investigated for possible improved applications?

Q4	Are Integrated product teams utilized to full advantage in developing and implementing the improvements?

Q5	Is the test plans critical path developed and re-analyzed on a regular basis to identify possible improvements?

Q6	Are "lessons learned" developed, and documented following test execution and applied to subsequent test planning? 

Q7	Are the test plans re-evaluated periodically for possible elimination or addition of test procedures?





















�FA 13.3.0 EMI/EMC  OPERATIONS

CCA 13.3.1 DESIGN

CCA 13.3.1.3 DEFICIENCY CORRECTION DESIGN 

�C1	A formal system for reporting, tracking, mitigating and managing deficiencies identified during EMI/EMC design and testing operations is in place. The system includes: 

	C1a	Categorizing the deficiency relative to the criticality or severity of the impact to the program. e.g.: impacts systems operational capability, presents immediate danger to hardware/software or personnel, impacts cost or schedule, or does not meet minimum technical requirements, but does not justify immediate corrective action. .

	C1b	Determining what corrective action is appropriate.

	C1c	Determining when the corrective action should be implemented, e.g.: prior to completing the test in progress, prior to subsequent testing or scheduled down stream when the change impact may be minimized. 

 	(Q1, through  Q4)

























Q1	Does the system utilize IPTs when appropriate to provide for proper coordination with all concerned functions and management levels? 

Q2	Are the deficiency reports and corrective action activities archived into a common data base to provide a current status as well as a traceable historical record?

Q3	Has the corrective actions and change incorporation been planned to minimize the impact on the test operations, manufacturing flow and overall program schedule?

Q4	Have all aspects of the change been coordinated to ensure engineering drawings, revised test plans, test equipment  tooling, work instructions and materials are ready on time to support change incorporation?

































�FA 13.3.0  EMI/EMC OPERATIONS

CCA 13.3.2  TESTING

CCA 13.3.2.1  QUALIFICATION/VERIFICATION TESTING  

�C1	EMI/EMC operations performs development, qualification and verification testing as dictated by the contractors Electromagnetic Control Plan , integrated test schedule and test planning.

	(Q1 through Q10)





















































Q1	Are the test teams properly trained with current certifications?

Q2	Is there a designated test conductor and does he have the necessary experience, training and authority to assure the test plans are properly performed?

Q3	Are pre-test safety and detailed test review meetings conducted prior to beginning each test sequence?

Q4	During hazardous test conditions, are the proper approvals obtained before proceeding with the tests, e.g.: Industrial safety, fire department, security, environmental safety, test engineering, etc.? 

Q5	Is on test site support provided when required?

Q6	Is the test equipment, GSE, STE and other support equipment reviewed for current configuration, certification, calibration, proof-loading and proper function?

Q7	Are the personnel and hardware protection device requirements reviewed and utilized where applicable?

Q8	When deviations to the test plan are required, are the proper approvals obtained and documentation provided?

Q9	When discrepancies are encountered, are they properly documented and reviewed by test engineering and other concerned disciplines?

Q10	Are corrective actions appropriate and timely?



�FA 13.3.0  EMI/EMC OPERATIONS

CCA 13.3.2  TESTING

CCA 13.3.2.2  PRODUCTION TESTING  

�C1	A test plan has been developed to proof  and verify the integrity, performance and effectiveness of the EMI/EMC design approach to assure completed production hardware meets the systems operational requirements as well as identify shortfalls and develop and incorporate corrective measures. 

	The plan includes:

	C1a	Testing and certifying specific subassemblies, assemblies, units and integrated systems to assure conformance to the required performance criteria under all life cycle environmental conditions.

	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 through Q5)



























Q1	Is there an effective system for documenting the verification process? 

Q2	Is the system integrated with the manufacturing and planning/work authorization systems?

Q3	Are scheduled re-verification and re-certification of the items planned to assure continuing conformance?

Q4	Are Statistical Process Control (SPC) methods utilized to evaluate process variability and capacity (process yields, throughput) and insure consistent conformance to established process performance criteria.

Q5	When corrective actions require rework, are the changes planned and scheduled to minimize impact on the production effort?













































�FA 13.3.0  EMI/EMC OPERATIONS

CCA 13.3.3	REPORTING

CCA 13.3.3.1  REPORTING SYSTEM DEVELOPMENT  

CCA 13.3.3.2  REPORTING SYSTEM ACCOUNTING

�C1	A comprehensive reporting system has been developed and implemented to provide a readily accessible EMI/EMC information data base to the program and customer. The report systems purpose is to:

	C1a	Provide information to support program management decisions.

	C1b	Provide overall and detail status of EMI/EMC operations progress relative to design criteria development, tests accomplished, schedule position, budget conformance, and functional performance evaluations. 

	C1c	Assess, re-assess and validate the capabilities and suitability of systems under development, in production and in the field. 

	C1e	Document EMI/EMC design criteria, test techniques, procedures, data analysis and test results. 

	C1f	Document systems deficiencies and corrective actions. 

	C1g	Document risks, risk analysis and mitigation actions. 

	C1h	Provide data for the customers technical orders. 

	C1i	Provide historical documentation of the systems development throughout its life cycle.

	C1j	Satisfy contractual reporting  requirements.

	C1k	Provide information for customer prepared reports.

	C1l	Capture and document lessons learned. (Q1 through Q5)







Q1	Are standard formats, templates and check lists used in preparation of the various reports to assure completeness, uniformity of data and accuracy of content?

Q2	Has a formal system been implemented defining management levels of approval for each type of report?  

Q3	Are the reports inputted and archived into a common shared data base?

Q4	Does the system provide for integration of the various reports to provide a framework for identifying and interrelating all of the tests needed to complete the verification process. 

Q5	Does the system provide traceability back to the source documents e.g.: SPS, SRD, TRD, TEMP and the WBS element?



































�FA 13.3.0  EMI/EMC OPERATIONS

CCA 13.3.3	REPORTING

CCA 13.3.3.1  REPORTING SYSTEM DEVELOPMENT  

CCA 13.3.3.2  REPORTING SYSTEM ACCOUNTING (CONT.)�C2	Frequency and timing of the individual reports is based on:

	C2a	Contractual requirements.

	C2b	Individual test completion's. 

	C2c	Occurrence of significant events.

	C2d	Support to program milestones. (Q6 through Q8)



C3	The system provides for a continuous analysis of progress data to evaluate functional performance relative to program schedules, quality and cost issues. Trend information is developed and corrective actions taken when deficiencies are identified. (Q9, Q10)













































Q6	Is the contractor responsive and timely in providing the required reports?

Q7	Are the reports precise, accurate and complete. 

Q8	Is the contractor responsive to requests for additional information and data?

Q9	Are the appropriate corrective actions taken in a timely manner when performance trends indicate a deficiency.? 

Q10	Are deficiencies and corrective actions documented as "lessons learned" for future application?









































�Appendix A

DEFINITION OF TERMS 

ANALYSIS�The qualitative and or quantified evaluation of information requiring technical knowledge and judgment.��ASSEMBLY�Two or more parts or subassemblies joined together to form a complete unit, structure, or other article.��BRASSBOARD�An experimental device more hardened than a breadboard used to determine feasibility and to develop technical and operational data.  It may resemble the end item and is not intended for use as an end item.��BREADBOARD�An initial experimental device used to determine feasibility and to develop technical and operational data.  It may not resemble the end item and is not intended for use as an end item.��COMBINED TESTING.�Simultaneous testing conducted by the development and operational testers when cost, schedule, or test item availability dictates that they must share test facilities, resources, and data.��COMPLIANCE DOCUMENTS�Compliance documents are contractually binding.��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.��CONDUCTED OR CONDUCTION�Means carried by metallic paths such as wires and even including lumped components such as capacitors, transformers or inductors.

��CONDUCTED EMISSION OR INTERFERENCE.� Desired or undesired electromagnetic energy which is propagated along a conductor. 

��CONDUCTED SUSCEPTIBILITY OR IMMUNITY �Susceptibility level is that level at which the device or system will have undesired responses to conducted interference.  Immunity is that level at which the device or system will not have undesired responses to conducted interference.��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. ��







DEFINITION OF TERMS (cont.)

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  of the activities fail to be completed on time.  ��DEFICIENCY.� A condition that prevents successful mission accomplishment or degrades a system's operational effectiveness or suitability but does not justify immediate correction (TO 00-35D-54).

��DEFICIENCY REPORT (DR).� The report used to identify, document, and track system deficiency and enhancement data while a system is in advanced development, T&E, or operational transition (TO 00-35D-54).

��DEVELOPMENTAL TEST AND EVALUATION (DT&E). �Testing and evaluation conducted to evaluate design approaches, validate analytical models, quantify contract technical performance and manufacturing quality, measure progress in system engineering design and development, minimize design risks, predict integrated system operational performance (effectiveness and suitability) in the intended environment, and identify system problems (or deficiencies) to allow for early and timely resolution or correction.  DT&E includes contractor testing (AFPD 99-1).

��ELECTRIC FIELD� A high impedance field usually associated with a voltage source.

��ELECTROMAGNETIC COMPATIBILITY (EMC)�Condition in which units, devices, or systems operate following standard practices to suppress, mitigate, or control the susceptibility to internal and external interferences and to minimize the generation of interference which could be detrimental to itself or other subsystems in the system.��ELECTROMAGNETIC INTERFERENCE (EMI)�Any electrical or electronic disturbance, phenomenon, signal, emission (man made or natural), conduction, coupling, or radiation (man made or natural) which causes: undesirable or unacceptable responses; a malfunction; degradation of performance; or the premature and undesired location, detection or discovery by enemy forces, except when deliberately generated by interference.��DEFINITION OF TERMS (cont.)

ELECTROMAGENTIC COMPATIBILITY SAFETY MARGIN (EMCSM)�The difference between a device's or system's actual susceptibility or immunity levels and its allowable electromagnetic compatibility level.  Unless otherwise specified in the contract, range safety procedures, or system control plan, EMCSM less than 6 dB ( 20 dB for ordnance) shall not be used��EVALUATION

�The evaluation function of the EMI/EMC process reviews and analyses the qualitative or quantitative data obtained from design reviews, hardware inspection, testing or operational usage of equipment to aid in systematic decisions.  The evaluation process begins with the identification of a deficiency or need of a system.  It continues with the identification of critical issues to determine if the system meets the requirement.  Evaluation criteria are then developed to define the required performance or supportability thresholds.  It then identifies the type of test data required.  Tests are conducted or models are made to obtain the data which are analyzed and reviewed.  Evaluation reports are then prepared for the decision authorities.��EVALUATION CRITERIA.�Standards by which EMI/EMC Engineering may assess whether a system meets technical and operational effectiveness or suitability requirements or resolves operational issues ��EXIT CRITERIA.�A set of specific accomplishments that a system must demonstrate before a program can progress further in the current acquisition phase or move on to the next acquisition phase.  Exit criteria may include:  passing critical tests, meeting projected growth curves and baseline parameters, and reducing specific risks.  Exit criteria supplement minimum required accomplishments and are specific to each acquisition phase (DoDI 5000.2)��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. ��FIRST ARTICLE.�First article includes preproduction models, initial production samples, test samples, first lots, pilot models and pilot lots.��FIRST ARTICLE TESTING (FAT)� A type of production qualification testing.  FAT involves testing and evaluating the first article for conformance with specified contract requirements before or in the initial stage of production.  The SM plans, conducts, and monitors FAT to ensure that the contractor can furnish a product that meets the established technical criteria.��



DEFINITION OF TERMS (cont.)

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.��FREQUENCY MANAGEMENT�Consists of minimizing emission spectrum and receiver bandwidths, controlling oscillator frequencies, pulse rise times, harmonics, sidebands and duty cycle.

��GOVERNMENT FURNISHED EQUIPMENT/ PROPERTY.(GFE/P)�Property in the possession of or acquired directly by the government, and subsequently delivered to or otherwise made available to the contractor.��IMMUNITY�Ability of a device or system to perform without degradation in the presence of its intended electromagnetic environment.��INITIAL OPERATIONAL TEST AND EVALUATION (IOT&E).�All operational test and evaluation conducted on production or production- representative articles to help decide whether to proceed beyond low-rate initial production.  IOT&E is conducted to estimate how well the system attains operational effectiveness and suitability (DoDI 5000.2).��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. ��

DEFINITION OF TERMS (cont.)

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.��INTERFERENCE�Any undesirable electromagnetic emission.

��INTEROPERABILITY�The ability of systems, units, or forces to provide services to, and accept services from, units or forces, and to use the services so exchanged to enable them to operate together effectively.��INTERSYSTEM �Between two or more remote devices or systems.��INTRASYSTEM�From within the device or system itself.��LESSONS LEARNED�Capitalizing on past errors in judgment, material failures, wrong timing or other mistakes ultimately to improve a situation or system.��LIFE CYCLE COST.�The total cost to the Government of acquisition and ownership of a system over its useful life.  It includes the cost of development, acquisition, support and, where applicable, disposal (DoDI 5000.2).��LIVE FIRE TEST (LFT).�A test event within an overall LFT&E strategy that involves the firing of actual munitions at target components, subassemblies, subsystems, or sub scale or full-scale targets to see how vulnerable or lethal it is, including its effects on both material and personnel (AFI 99-105).��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.��MAGNETIC FIELD�A low impedance field usually associated with a current source.��MAINTAINABILITY.�The ability of an item to be retained in or restored to specified condition when personnel with specified skill levels maintain it using prescribed procedures and resources, at each prescribed level of maintenance and repair (DoDI 5000.2).

��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).��



DEFINITION OF TERMS (cont.)

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.��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.��MEASURE OF EFFECTIVENESS (MOE).�A measure of a system's task accomplishment.  Testers should define MOEs to measure operational capabilities in terms of engagement or battle outcome.  Testers should also develop MOEs to a level of specificity such that they can assess a system's effectiveness using the same criteria as for the cost and operational effectiveness analysis (DoDI 5000.2).��MEASURE OF PERFORMANCE (MOP).�A qualitative or quantitative measure of a system's capabilities or characteristics.  It indicates the degree to which that capability or characteristic performs or meets a requirement under specified conditions.  MOPs such as weight and speed should relate to the measures of effectiveness (MOE) so that testers can relate the effect of a change in the MOP to a change in the MOE.��MILESTONE�A major management decision point in the overall acquisition process of a major DoD system.��MISSION NEED STATEMENT (MNS).� A general statement of need for an operational capability, prepared in accordance with the format in DoD 5000.2M and AFI 10-601.  The MNS identifies a requirement for a materiel solution that will satisfy a mission deficiency.��MODEL�A model is a representation of an actual or conceptual system that involves mathematics, logical expressions, or computer simulations that can be used to predict how the system might perform or survive under various conditions or in a range of hostile environment.��MODIFICATION.�A configuration change to an item in production.��NOISE �Any unwanted signal that is not the desired signal of a device or system.��

















DEFINITION OF TERMS (cont.)

NON DEVELOPMENTAL ITEM (NDI).�NDIs are:	Any item that is available in the commercial marketplace.     Any previously developed item of that is in use by a department or agency of the United States, a state or local government, or a foreign government with which the United States has a mutual defense cooperation agreement.	Any of the above items that requires only minor modification to meet the requirements of the procuring agency.	Any of the above items of supply that is currently being produced but is not yet in use or is not yet available in the commercial marketplace (DoDI 500.2).��OPERATIONAL ASSESSMENT (OA).� An evaluation of operational effectiveness and suitability made by an independent operational test activity, with user support as required, on other than production systems.  Testers may conduct OAs at any time using technology demonstrators, prototypes, mockups, engineering development models, or simulations but they may not substitute an OA for the independent OT&E necessary to help make full production decisions (DoDI 5000.2).��OPERATIONAL EFFECTIVENESS.� How well overall a system accomplishes its mission.  Representative personnel in the planned operational environment use it in considering the organization, doctrine, tactics, survivability, vulnerability, and threat (including countermeasures and initial nuclear weapons effects, nuclear, biological, and chemical contamination [NBCC] threats) (DoDI 5000.2).��OPERATIONAL REQUIREMENTS DOCUMENT (ORD). �A document prepared by the using command that describes quantitative and qualitative performance, operation, and support parameters, characteristics, and requirements for a specific weapon system that is under consideration.  The ORD documents how users will operate, deploy, and support a system and provides initial guidance for the implementing, supporting, and participating commands and agencies.  Users submit ORDs to the milestone decision authority for Milestone I through IV reviews.  Its mandatory attachment is the requirements correlation matrix (RCM).��OPERATIONAL TEST AND EVALUATION (OT&E). �Testing and evaluation conducted in as realistic an operational environment as possible to estimate the system's military utility and operational effectiveness and suitability.  In addition, OT&E provides information on organization, personnel requirements, doctrine, and tactics.  It may also provide data to support or verify material in operating instructions, publications, and handbooks (AFM 11-1).��PART�A part is a single piece, or two or more joined pieces, which are not normally subject to disassembly without destruction or impairment of the design use. Examples; resistor, integrated circuit, relay, roller bearing.��





DEFINITION OF TERMS (cont.)

(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.��PREPRODUCTION QUALIFICATION TESTS (PPQT).�These formal contractual tests are a subset of DT&E.  They are conducted to ensure that the design passes muster over the specified operational and environmental range.  Testers should conduct the tests on prototype or preproduction items that are manufactured to the proposed production design specifications and drawings.  Conduct these tests before approving a product for large-scale production.  The preproduction qualification tests include contractual reliability and maintainability demonstration tests.��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.��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. ��







DEFINITION OF TERMS (cont.)

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 required quantities and 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 ACCEPTANCE TEST (PAT).�T&E of production items to demonstrate that items procured fulfill the requirements and specifications of the procuring contracts or agreements.��PRODUCTION ARTICLE. �An article that is in final form, employs standard parts (or nonstandard parts approved by the agency concerned), and is representative of final equipment.��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 

QUALIFICATION TEST (PQT).�These formal contractual tests are a subset of DT&E. They are conducted to ensure the effectiveness of the manufacturing process, equipment, and procedures.  Testers conduct these tests on a sample taken at random from the first production lot and repeat them if the process undergoes significant changes and when producers use a second or alternate source.��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 examination 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. ��PROTOTYPE.�A model used to evaluate design, performance, and production potential (Joint Pub 1-02).  The Air Force also uses them during development of a technology or acquisition program for verification or demonstration of technical feasibility.  It may not be representative of a final production item.��QUALIFICATION TEST AND EVALUATION (QT&E).�Test and evaluation performed in place of developmental test and evaluation on programs for which there has been no research and development effort, and on certain modifications to existing systems (AFPD 99-1).��DEFINITION OF TERMS (cont.)

RADIATED OR RADIATION�Means carried by nonmetallic paths such as the field from an antenna.��RADIATED EMISSION OR INTERFERENCE�Electromagnetic energy propagated in space by radiation.��RADIATED SUSCEPTIBILITY OR IMMUNITY�Susceptibility level is that level at which a device or system will have undesired responses to radiated interference.  Immunity is that level at which the device or system will not have undesired responses to radiated interference.��REFERENCE DOCUMENTS�Reference documents are for guidance only and are not contractually binding.��RELIABILITY.�The ability of a system and its parts to perform its mission without failure, degradation, or excessive demand on the support system (DoDI 5000.2).��REQUIREMENT.�An established need that justifies the timely allocation of resources to achieve a capability to accomplish approved military objectives, missions, or tasks.��RISK ANALYSIS�An examination of risk areas or events to determine options and the probable consequences for each event in the analysis.��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 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��SAFETY�Freedom from those conditions that can cause death, injury, occupational illness, or damage to, or loss of, equipment or property��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.��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.��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.��SUBSYSTEM�A subsystem is an assembly of functionally related units. It consists of two or more units and may include interconnection items such as cables or tubing, and the supporting structure to which they are mounted. Examples: electrical power, attitude control, telemetry, thermal control, and propulsion subsystems.��



DEFINITION OF TERMS (cont.)

SUITABILITY�A subjective determination by a decision authority that a material system does or does not meet minimum standards prerequisite to satisfy field service.   The judgment may be based on the presence or absence of uncorrectable materiel deficiencies, and or the number and assessed importance of correctable and uncorrectable shortcomings.  It also includes judgments on nonmaterial issues.��SUSCEPTIBILITY�The inability of a device or system to perform without degradation in the presence of its intended electromagnetic environment.  It is a lack of immunity.��SURVIVABILITY.�The capability of a system to avoid or withstand manmade hostile environments without impairing its ability to accomplish its designated mission.  (DoDI 5000.2)��SYSTEM ANALYSIS�A management planning technique which applies scientific methods of many disciplines to major problems or decisions.��TEST & EVALUATION MASTER PLAN

(TEMP)�The top-level test management document that summarizes all phases of testing.  It is a stand-alone required document for milestone reviews.  After its initial issue as a preliminary TEMP at Milestone I, the SM and the testers update the TEMP at each major milestone or any time there is a significant change to the test program (DoDI 5000.2).��TEMPEST�The unclassified short name referring to investigations and studies of unintentionally radiated data-related or intelligence-bearing signals.  If intercepted and analyzed, the signals will disclose the classified information transmitted, received, handled, or otherwise processed by any information processing equipment.��TEST BED� A system representation consisting partially of actual hardware or software and partially of computer models or prototype hardware or software.��TEST SCENARIO.�A situation representative of what the system under test may encounter in real life.��THRESHOLD.�Minimum acceptable operational value for a system capability or characteristic below the system may not be usable (DoDI 5000.2).��TRANSITION TO PRODUCTION�The period during which the program shifts from development to production normally following the EMD phase.��UNIT�A unit is a functional item that is viewed as a complete and separate entity for purposes of manufacturing, maintenance, or record keeping. Examples; hydraulic actuator, valve, battery, electrical harness, transmitter. ��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. ��

�Appendix B   Acronyms���ACAT�Acquisition Category��APB�Acquisition Program Baseline��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��CPAT�Critical Process Assessment Tool��CPM�Critical Path Method, Contract Performance Measurement��CSCI�Computer Software Configuration Item��CTS�Contractor Technical Support��CWBS�Contract Work Breakdown Structure��DAB�Defense Acquisition Board��DARC�Defense Acquisition Regulatory Council��DECOMM�Decommission��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��EBB�Electronic Bulletin Board��ECP�Engineering Change Proposal��EDD�Electronic Data Delivery��EED�Electro-Explosive Device��EIA�Environmental Impact Assessment ��EMC�Electromagnetic Compatibility ��EMD�Engineering and Manufacturing Development Phase��EMI�Electromagnetic Interference ��EOL �End of Life��ESMC�Eastern Space and Missile Center��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��IMIP�Industrial Modernization Improvement Program��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��MNS�Mission Need Statement��MOE�Measurements of effectiveness��MOP�Measurements of performance��MRB�Materials Review Board��MRP�Material Requirements Planning��MRPII�Manufacturing Resource Planning��MTP�Master Tooling Plan��NC�Numerical Control��OPER�Operation��ORD�Operational Requirements Document��OT&E�Operational Test and Evaluation��PAT&E�Production Acceptance Test and Evaluation��PCO�Procuring Contracting Office��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��PPI�Proposal Preparation Instruction��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��RQ�Review Question��SCN�Specification Change Notice��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��SOO�Statement of Objectives��SOW�Statement of Work��SPC�Statistical Process Control��SPO�System Program Office��SPS�System Performance  Specification��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��T&E�Test and Evaluation��TBD�To be determined/developed��TE�Test Equipment. Tool Engineer��TEMP�Test and Evaluation Master Plan��TEMPEST�Air Force security system for electronic data��TEP�Test and Evaluation Program��TQC�Total Quality Control��TQM�Total Quality Management��TRD�Technical Requirements Document��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��WSMC�Western Space and Missile Center��











Appendix C  Applicable Documents 

Government Documents

Document�Comment�Source��DoD 5000.2R 

Defense Acquisition Program Procedures

March 15, 1996

�For requirements see Section 4.4.7, Part 4 Electromagnetic Environmental Effects (E3) and Spectrum Management.

�Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are available from the Standardization Document Order Desk, 700 Robins Ave., Building 4D, Philadelphia, PA 19111-5094

or from SMC��DoDD 3222.3 

 August 20, 1990�Electromagnetic Compatibility Program (EMCP)���DoDD 4650.1 

June 24, 1987�Management and Use of the Radio Frequency Spectrum.

� ��MIL-STD-461D

�Electromagnetic Emission Susceptibility Requirements for the Control of Electromagnetic Interference, as tailored.���MIL-STD-462D

�Measurement of Electromagnetic Interference Characteristic, as tailored.���AFSC DH 1-4 

31-January-1991�Air Force EMC Design Handbook ���FCC CFR 47 Part 15, 

18 September, 1995�Code of Federal Regulations Telecommunication Part 0 to 19���MIL-E-6051D

7 September 1967�EMC Requirements, Systems���MIL-STD-1541 Rev. A

30 December 1987�Electromagnetic Compatibility Requirements for Space Systems���MIL-STD-1540 Rev. C

15 September 1994�Test Requirements for Launch Upstage & Space Vehicle���MIL-STD-1541�Electromagnetic Compatibility Requirements for Space Systems.���





Appendix C  Applicable Documents (Cont.)



Industrial Documents

Document�Comment�Source��EN 55011�Limits and methods of measurement of radio disturbance characteristics of industrial, scientific and medical (ISM) Radio Frequency Equipment. �Characteristics of Industrial, Scientific and Medical (ISM) Radio-Frequency Equipment (CISPR) 

or European Committee for Electrotechnical Standardization (CENELEC)

Address: Rue De Stassart 35, City: Brussels, Zip Code: 1050, Country: Belgium, Phone: 32 2 519 6871, Fax Number: 32 2 519 6919, Telex: 172210097��EN 55014�Limits and methods of measurement of radio disturbance characteristics of household electrical appliances, portable tools and similar electrical apparatus. �CISPR or CENELEC��EN 55022�Limits and methods of measurement of radio disturbance characteristics of information technology equipment.�CISPR or CENELEC��IIEC 1000-4 Series�Test and measurement Techniques.�(?)��
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