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Applicability

This procedure is applicable to the entire NCSX Project. 

Introduction

The NCSX Systems Engineering Management Plan (SEMP) provides the project’s approach to design reviews.  On NCSX, both external and internal design reviews are planned.  External design reviews are determined by DOE and conducted to support DOE Critical Decisions.  Internal design reviews are conducted to assess the technical adequacy of the configuration baseline as it is developed, consistent with ENG-033 Design Verification and P-010 Design Reviews.  These reviews verify the proper development, establishment, and control of the configuration baseline.  They are used to verify conformance with requirements at the system, subsystem, and configuration item (CI) levels.  They also serve as an appropriate point to update project technical, cost, and schedule baselines.

The key work planning document for each NCSX Project phase is the Systems Engineering Master Logic (SEML).  A SEML will be developed during each phase of the project (Preliminary Design; Final Design; and Fabrication, Assembly, Installation, and Test) by the cognizant WBS Manager in collaboration with the cognizant Project Engineer and Engineering Manager (or Systems Engineering Support Manager).  The SEMLs should be in place near the start of each phase of activity in time for the necessary work to be planned and authorized.  The SEML defines project expectations for the WBS Managers for each phase of the project in the form of a checklist of activities and deliverables that need to be provided for a design review.  These activities and deliverables are addressed by WBS Managers in the development of the detailed WAF schedules and completed prior to the next major design review.  The SEML will include all the applicable items from the PPPL Work Planning Procedure ENG-032 (as well as additional detail), but in a format specifically geared to the needs of the NCSX Project.  Nonetheless, at the discretion of the responsible Project Engineer, or should the work entail modifications to an existing system and/or facility, a Work Planning (WP) Form shall be generated in accordance with PPPL Procedure ENG-032.

The schedule for design reviews for major systems or critical components will be determined by the Engineering Manager (or Systems Engineering Support Manager) in consultation with the responsible Project Engineer and WBS Managers.  Responsibility for scheduling design reviews for other systems and components will be delegated to the responsible Project Engineer.  .  Before a design review is scheduled, the responsible official (Project Engineer/Systems Engineering Support Manager) or responsible Project Engineer shall confirm that the required documentation specified in the SEML is completed (e.g., drawings promoted to the appropriate level, specifications approved, analyses completed and checked, etc.).  Until that confirmation is achieved, no design review will be scheduled.

Successful completion of a design review requires that the design has matured to a level appropriate for the review and that all data necessary to properly evaluate that design is complete, including successful resolution of the design review CHITs.  To facilitate this goal, a systems engineering master logic (SEML) approach will be implemented.  The SEML will identify entry requirements that indicate readiness for a review and exit requirements that define review closeout. Success criteria are then established to provide a means to assess satisfaction of the entry and exit requirements.  These data items establish project requirements for readiness for a design review.  The SEML will be documented during each phase of the project by the cognizant WBS Manager in conjunction with the cognizant Project Engineer and Engineering Manager (or Systems Engineering Support Manager) so that the required supporting activities can be properly planned.

The purpose of this procedure is to set forth generic requirements for SEMLs for each stage of the project, commencing with preliminary design and proceeding through final design, fabrication, assembly, installation, and testing.  The attachments for this procedure provide generic SEMLs for each project phase and should be used as guidelines for developing detailed and specific SEMLs.  The procedure for preparing a SEML is defined in the following section.

Referenced Documents

NCSX Systems Engineering Management Plan (NCSX-PLAN-SEMP)

PPPL Policy 010 , “Design Reviews”

PPPL Procedure ENG-032, “Work Planning”

PPPL Procedure ENG-033, “Design Verification”

Procedure

This procedure for SEML preparation is as follows:

	Responsibility
	Action



	WBS Manager 
	1.
Determines how the subsystem design will be accomplished.  Configuration items are defined.  Specifications and formal design reviews and specifications are aligned with the configuration item identification. 

	
	2. Develops a detailed SEML appropriate for each phase and configuration item (one per design review) using the templates provided in the attachments to this procedure.  The SEML should contain a detailed list of required accomplishments and associated documentation to be provided before the design review.

	
	3. Forwards SEML to the cognizant Project Engineer for review, comment, and concurrence.

	Cognizant Project Engineer
	5. Reviews proposed SEML and upon reconciling issues, concurs and forwards the SEML to the Systems Engineering Support Manager.

	Systems Engineering Support Manager
	6. Reviews proposed SEML and upon reconciling issues, concurs and forwards the SEML to the Engineering Manager.

	Engineering Manager
	7. Reviews proposed SEML and upon reconciling issues, approves and forwards the SEML to the Systems Engineering Support Manager for posting.

	Systems Engineering Support Manager
	8. Posts the approved SEML on the Engineering Web Page.  

	WBS Manager
	9. Utilizes the approved SEML as a basis for work planning, authorization, and periodic statusing.


Attachments
1. Generic SEML for Preliminary Design

2. Generic SEML for Final Design

3. Generic SEML for Fabrication, Assembly, and Installation

4. Generic SEML for Testing

	
	
	Entry Data (Exit Data)
	
	Page 1 of 5

	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Specifications
	WBS Manager
	All relevant development ("design-to") specifications are approved and under change control. No TBDs allowed.
	Approved by the Cognizant Project Engineer and the Engineering Manager 
	

	
	
	A road map is provided which shows when other equipment specifications will be developed and other design reviews will be held.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Configuration Identification
	WBS Manager
	Develop an equipment/spec tree identifying all known/anticipated equipment.  Identify whether a specification is anticipated, what type of specification, and the responsible individual.  Include software and support equipment as well as hardware.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Design vs. Requirements
	WBS Manager
	Demonstrate how the design concept satisfies each requirement and design constraint in the relevant development specifications.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Interface Identification
	WBS Manager
	Signed scope sheets for all primary interfaces.  No TBDs allowed.
	Approved by Systems Engineering Support Manager
	

	
	
	Signed ICDs for all primary interfaces.  TBDs allowed with closure plans.
	Approved by Systems Engineering Support Manager
	

	
	
	Applicable chits closed
	Approved by PDR chair
	


	
	
	Entry Data (Exit Data)
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Models and Drawings
	WBS Manager
	Develop a drawing tree with at least enough detail to identify all components necessary to support final design and production planning.  The drawing tree should have a numbering system which correlates to the equipment/spec tree.
	Approved by the Cognizant Project Engineer 
	

	
	
	Sufficient drawings to support developmental design and analytical evaluation of the inherent ability of the design to attain the required performance.  The drawings shall be suffcient to develop manufacturing approaches and cost estimates. All models and drawings promoted to Preliminary Design Release.  Drawings shall be provided which define where the equipment will be located in the facility. Preliminary Design Release models and drawings should form a self-consistent package and provide the basis for cost and schedule estimates.
	Models and drawings approved for promotion by the Cognizant Project Engineer 
	

	
	
	Develop a drawing tree with at least enough detail to identify all components necessary to support final design and production planning.  
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Design Basis
	WBS Manager
	Design criteria to establish limits for acceptability are in place. Sufficient analysis shall be provided to establish that the proposed design is feasible and meets established design criteria. Analyses must be documented in an auditable way - not a viewgraph presentation. The following analyses shall be accomplished (or reasons given for not performing):

· Seismic Analyses

· Thermal Analyses

· Eddy Current Force Analyses

· Radiation/Neutron Calculations

· Other Calculations (specifiy)
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Qualification and Acceptance Testing
	WBS Manager
	Qualification and acceptance test plans consistent with verification requirements in the development specifications.  Identify when these tests would be performed.  These plans provide the basis for subsequently developing test procedures.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Manufacturability
	WBS Manager
	Provide evidence (if necessary) from R&D activities that the design is manufacturable and has been optimized for manufacturability.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Constructability
	WBS Manager
	Document plans for assembly, installation, and test.  Provide evidence that risk-related issues have been satisfactorily addressed.  These plans provide the basis for subsequently developing assembly, installation, and test procedures.
	Approved by Cognizant Project Engineer(s)
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Transportability
	WBS Manager
	Determine feasibility of transportability.  Identify any environmental factors such as shock, temperature, moisture, dust, etc. during transport that require mitigating provisions.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Value Engineering
	WBS Manager
	Determine what design areas would likely benefit from additional value engineering at the beginning of Preliminary Design.  Conduct and document results of value engineering studies (if any).
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	RAM 
	WBS Manager
	Provide FMECA per ENG-008 identifying potential failure modes and recovery provisions.  Explain how design has been optimized for reliability, maintainability, and safety through systematic evaluation of design options and application of proven design approaches. 
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	ES&H
	WBS Manager
	Identify hazards and mitigating features, including any special hazards controls needed or contemplated
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Complete NEPA Planning Form per ESH-014
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Complete Job Hazards Analysis (JHA) Form per ESH-004
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Human Engineering
	WBS Manager
	Demonstrate that sound human engineering principles have been followed in the design of the modular coils
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	COTS and Legacy Equipment 
	WBS Manager
	Identify use of COTS commercial, off-the-shelf (COTS) or legacy equipment.  Describe plan for testing the performance of legacy equipment.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Standardization Considerations
	WBS Manager
	Identify how design has been optimized for standardization, including a list of standardized components
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Software and Firmware
	WBS Manager
	Identify and describe all planned software and firmware, including the functional requirements allocated to them.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Preliminary Weight and Size Data
	WBS Manager
	Demonstrate that weight and sizes are compatible with structural supports and size constraints
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Risk Management
	WBS Manager
	Identify areas of significant risk and mitigation plans
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	Baseline Maintenance
	WBS Manager
	Update cost and schedule estimates in P3 database consistent with proposed technical baseline as defined by Preliminary Design Release Level models and drawings and other documentation.  Cost and schedule updates should generally be of a higher quality than the prior estimate with increased input from industry.
	Approved by the Cognizant Project Engineer.  Coordinated with Engineering Manager.  Incorporated in P3 database by Project Control Manager. 
	

	
	WBS Manager
	Provide input to omnibus ECP to reflect proposed changes to the technical, cost, and schedule baselines.  ECP will be processed after chits which have significant design, cost, or schedule impacts have been addressed.  New baselines will be established upon approval of ECP and implementation of approved changes.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	
	
	Applicable chits closed
	Approved by PDR chair
	

	
	Systems Engineering Support Manager
	Process ECP to establish new baselines and implement approved changes 
	Approved by CCB
	

	Supporting Events
	
	
	
	


	
	
	Entry Data (Exit Data)
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Specifications
	WBS Manager
	All relevant product ("build-to") specifications are approved and under change control. No TBDs allowed.
	Approved by the Cognizant Project Engineer and the Engineering Manager 
	

	
	
	Identify any additional specifications needed prior to proceeding to fabrication of this CI, when the specification will be prepared, and the responsible individual..
	Approved by the Cognizant Project Engineer and the Engineering Manager
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Configuration Identification
	WBS Manager
	Update the equipment/spec tree that identifies all known/anticipated equipment.  Include software and support equipment as well as hardware.  Demonstrate that all necessary supporting equipment specifications have been prepared and that the design reviews have been conducted such that the supporting documentation for this FDR is completed.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Design vs. Requirements
	WBS Manager
	Demonstrate how the design documented in the “build to” specifications satisfies each requirement and design constraint in the relevant development specifications.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Interface Identification
	WBS Manager
	Updated and signed ICDs for all primary interfaces.  Confirm that there are no open interface issues.
	Approved by Systems Engineering Support Manager
	

	
	
	Applicable chits closed
	Approved by FDR chair
	


	
	
	Entry Data (Exit Data)
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Models and Drawings
	WBS Manager
	Demonstrate that all the necessary drawings on the drawing tree are included.  Specifically identify any omissions and reasons therefore.
	Approved by the Cognizant Project Engineer 
	

	
	
	Sufficient drawings to support the final design and analytical evaluation of the inherent ability of the design to attain the required performance.  The drawings shall be sufficient to develop manufacturing approaches and cost estimates. All models and drawings promoted to Final Design Release.  Drawings shall be provided which define where the equipment will be located in the facility. Final Design Release models and drawings should form a self-consistent package and provide the basis for procurement bid packages.
	Models and drawings approved for promotion by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Design Basis
	WBS Manager
	Demonstrate that sufficient analysis has been performed and checked to confirm that the proposed design is feasible and meets established design criteria. Perform analyses not previously completed and update any analyses previously performed if different.  Analyses must be documented in an auditable way - not a viewgraph presentation. The following analyses shall be accomplished (or reasons given for not performing):

· Seismic Analyses

· Thermal Analyses

· Eddy Current Force Analyses

· Radiation/Neutron Calculations

· Other Calculations (specify)
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	


	
	
	Entry Data (Exit Data)
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Qualification and Acceptance Testing
	WBS Manager
	Qualification and acceptance test plans consistent with verification requirements in the “build to” specifications.  Identify when these tests would be performed.  These plans provide the basis for subsequently developing test procedures.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Manufacturability
	WBS Manager
	Provide evidence (if necessary) from R&D activities of the manufacturability of the design.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Constructability
	WBS Manager
	Update plans for assembly, installation, and test.  Provide evidence that risk-related issues have been satisfactorily addressed.  These plans provide the basis for subsequently developing assembly, installation, and test procedures.
	Approved by Cognizant Project Engineer(s)
	

	
	
	Update the assembly, installation, and test procedure tree that identifies all procedures required, a schedule for preparation, and the responsible individual for each procedure.
	
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Transportability
	WBS Manager
	Confirm the feasibility of transportability.  Identify any environmental factors such as shock, temperature, moisture, dust, etc. during transport that require mitigating provisions.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Value Engineering
	WBS Manager
	Demonstrate how value engineering has been factored into the design.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	RAM 
	WBS Manager
	Update the FMECA prepared for the preliminary design if needed. 
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	


	
	
	Entry Data (Exit Data)
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	ES&H
	WBS Manager
	Update the list of  hazards and mitigating features, including any special hazards controls needed or contemplated
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Update the NEPA Planning Form per ESH-014 if required.
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Update the  Job Hazards Analysis (JHA) Form per ESH-004 if required.
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Human Engineering
	WBS Manager
	Confirm that sound human engineering principles have been followed in the design.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	COTS and Legacy Equipment 
	WBS Manager
	Update the list of COTS commercial, off-the-shelf (COTS) or legacy equipment.  Demonstrate that the testing confirmed the performance of legacy equipment.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Standardization Considerations
	WBS Manager
	Demonstrate how design has been optimized for standardization, including a list of standardized components
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Software and Firmware
	WBS Manager
	Demonstrate that all planned software and firmware, including the functional requirements allocated to them, has been considered and plans are in place to obtain them..
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	


	
	
	Entry Data (Exit Data)
	
	Page 5 of 5

	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Preliminary Weight and Size Data
	WBS Manager
	Confirm that weight and sizes are compatible with structural supports and size constraints
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Risk Management
	WBS Manager
	Demonstrate that  areas of significant risk and mitigation plans have been factored into the design.
	Approved by the Cognizant Project Engineer 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	Baseline Maintenance
	WBS Manager
	Update cost and schedule estimates in P3 database consistent with proposed technical baseline as defined by Preliminary Design Release Level models and drawings and other documentation.  Cost and schedule updates should generally be of a higher quality than the prior estimate with increased input from industry.
	Approved by the Cognizant Project Engineer.  Coordinated with Engineering Manager.  Incorporated in P3 database by Project Control Manager. 
	

	
	WBS Manager
	Provide input to omnibus ECP to reflect proposed changes to the technical, cost, and schedule baselines.  ECP will be processed after chits which have significant design, cost, or schedule impacts have been addressed.  New baselines will be established upon approval of ECP and implementation of approved changes.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	
	
	Applicable chits closed
	Approved by FDR chair
	

	
	Systems Engineering Support Manager
	Process ECP to establish new baselines and implement approved changes 
	Approved by CCB
	

	Supporting Events
	
	
	
	


	
	
	Entry Data (Exit Data)
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Specifications
	WBS Manager
	All relevant product ("build-to") specifications are approved and under change control. No TBDs allowed.
	Approved by the Cognizant Project Engineer and the Engineering Manager 
	

	
	
	All relevant Statements of Work (SOW) are prepared and approved.
	Approved by the Cognizant Project Engineer and the Engineering Manager
	

	Configuration Identification
	WBS Manager
	Demonstrate that all applicable configuration items are under formal change control.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	Design vs. Requirements
	WBS Manager
	Demonstrate how the design documented in the “build to” specifications satisfies each requirement and design constraint in the relevant development specifications.
	Approved by the Cognizant Project Engineer 
	

	Interface Identification
	WBS Manager
	Updated and signed ICDs for all primary interfaces.  Confirm that there are no open interface issues.
	Approved by Systems Engineering Support Manager
	


	
	
	Entry Data (Exit Data)
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Models and Drawings
	WBS Manager
	Demonstrate that all the necessary drawings on the drawing tree are included, form a self-consistent package and provide the basis for procurement bid packages, are promoted to Release for Fabrication status, and are approved.  No TBDs permitted.
	Approved by the Cognizant Project Engineer 
	

	Design Basis
	WBS Manager
	Demonstrate that sufficient analysis has been performed and checked to confirm that the proposed design is feasible and meets established design criteria. Perform analyses not previously completed and update any analyses previously performed if different.  Analyses must be documented in an auditable way - not a viewgraph presentation. The following analyses shall be accomplished (or reasons given for not performing):

· Seismic Analyses

· Thermal Analyses

· Eddy Current Force Analyses

· Radiation/Neutron Calculations

· Other Calculations (specify)
	Approved by the Cognizant Project Engineer 
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Qualification and Acceptance Testing
	WBS Manager
	Demonstrate that all qualification and acceptance test plans, consistent with verification requirements in the “build to” specifications and SOWs, are prepared and approved.  Identify when these tests would be performed.  These plans provide the basis for subsequently developing test procedures.
	Approved by the Cognizant Project Engineer 
	

	Manufacturability
	WBS Manager
	Demonstrate the manufacturability of the design via R&D results and/or analyses..
	Approved by the Cognizant Project Engineer 
	

	Constructability
	WBS Manager
	Update the assembly, installation, and test procedure tree that identifies all procedures required, a schedule for preparation, and the responsible individual for each procedure.
	Approved by Cognizant Project Engineer(s)
	

	Transportability
	WBS Manager
	Confirm the feasibility of transportability are properly spelled out in the “build to” specifications, SOWs, and assembly and installation procedures.
	Approved by the Cognizant Project Engineer 
	

	Value Engineering
	WBS Manager
	Update any additional value engineering features and study results.  Ensure that these have been factored into the “build to” and SOWs.
	Approved by the Cognizant Project Engineer 
	

	RAM 
	WBS Manager
	Update the FMECA prepared for the preliminary design if needed. 
	Approved by the Cognizant Project Engineer 
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	ES&H
	WBS Manager
	Update the list of  hazards and mitigating features, including any special hazards controls needed or contemplated
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Update the NEPA Planning Form per ESH-014 if required.
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Update the  Job Hazards Analysis (JHA) Form per ESH-004 if required.
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	Human Engineering
	WBS Manager
	Confirm that sound human engineering principles have been followed in the design and specified in the relevant “build to” specifications..
	Approved by the Cognizant Project Engineer 
	

	COTS and Legacy Equipment 
	WBS Manager
	Update the list of COTS commercial, off-the-shelf (COTS) or legacy equipment.  Demonstrate that the testing confirmed the performance of legacy equipment.
	Approved by the Cognizant Project Engineer 
	

	Standardization Considerations
	WBS Manager
	Demonstrate how design has been optimized for standardization, including a list of standardized components
	Approved by the Cognizant Project Engineer 
	

	Software and Firmware
	WBS Manager
	Demonstrate that all planned software and firmware, including the functional requirements allocated to them, has been considered and plans are in place to obtain them..
	Approved by the Cognizant Project Engineer 
	


	
	
	Entry Data (Exit Data)
	
	Page 5 of 5

	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Preliminary Weight and Size Data
	WBS Manager
	Confirm that weight and sizes are compatible with structural supports and size constraints and have been reflected in the relevant “build to” specifications.
	Approved by the Cognizant Project Engineer 
	

	Risk Management
	WBS Manager
	Demonstrate that areas of significant risk and mitigation plans have been factored into the design.
	Approved by the Cognizant Project Engineer 
	

	Baseline Maintenance
	WBS Manager
	Update cost and schedule estimates in P3 database consistent with proposed technical baseline as defined by Preliminary Design Release Level models and drawings and other documentation.  Cost and schedule updates should generally be of a higher quality than the prior estimate with increased input from industry.
	Approved by the Cognizant Project Engineer.  Coordinated with Engineering Manager.  Incorporated in P3 database by Project Control Manager. 
	

	
	WBS Manager
	Provide input to omnibus ECP to reflect proposed changes to the technical, cost, and schedule baselines.  ECP will be processed after chits which have significant design, cost, or schedule impacts have been addressed.  New baselines will be established upon approval of ECP and implementation of approved changes.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	
	Systems Engineering Support Manager
	Process ECP to establish new baselines and implement approved changes 
	Approved by CCB
	

	Supporting Events
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Specifications
	WBS Manager
	Demonstrate that the requirements of the relevant “build to” specifications have been incorporated into the fabricated and installed components.  
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager.
	

	Configuration Identification
	WBS Manager
	Demonstrate that all applicable configuration items are under formal change control.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	Design vs. Requirements
	WBS Manager
	Identify and deviations from specification and prepare NCRs .
	Approved by the Cognizant Project Engineer, the Engineering Manager, and the QA Manager
	

	Interface Identification
	WBS Manager
	Updated and signed ICDs for all primary interfaces.  Confirm that there are no open interface issues.
	Approved by Systems Engineering Support Manager
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Models and Drawings
	WBS Manager
	Confirm that all relevant drawings and models have been Released for Fabrication and updated as necessary.  Process NCRs for those deviations not requiring a drawing update.
	Approved by the Cognizant Project Engineer, the Engineering Manager, and the QA Manager
	

	Design Basis
	WBS Manager
	Update any relevant analyses.
	Approved by the Cognizant Project Engineer 
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Qualification and Acceptance Testing
	WBS Manager
	Demonstrate that all relevant test procedures have been prepared and approved. 
	Approved by the Cognizant Project Engineer 
	

	Manufacturability
	WBS Manager
	Demonstrate the manufacturability of the design via R&D results and/or analyses.
	Approved by the Cognizant Project Engineer 
	

	Constructability
	WBS Manager
	Demonstrate that all relevant procedures have been prepared and approved.
	Approved by Cognizant Project Engineer(s)
	

	Transportability
	WBS Manager
	Demonstrate that all components were successfully transported without incident or that the applicable NCR has been prepared to accept the deviation..
	Approved by the Cognizant Project Engineer 
	

	Value Engineering
	WBS Manager
	Demonstrate that value engineering features and study results have been factored into the test procedures.
	Approved by the Cognizant Project Engineer 
	

	RAM 
	WBS Manager
	Demonstrate that RAM considerations have been factored into the test procedures. 
	Approved by the Cognizant Project Engineer 
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	ES&H
	WBS Manager
	Update the list of hazards and mitigating features, including any special hazards controls needed or contemplated
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Update the NEPA Planning Form per ESH-014 if required.
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	
	
	Update the Job Hazards Analysis (JHA) Form per ESH-004 if required.
	Approved by the Cognizant Project Engineer and NCSX ES&H Manager
	

	Human Engineering
	WBS Manager
	Confirm that sound human engineering principles have been factored into test procedures.
	Approved by the Cognizant Project Engineer 
	

	COTS and Legacy Equipment 
	WBS Manager
	Confirm that all COTS and legacy equipment operation and performance has been verified.
	Approved by the Cognizant Project Engineer 
	

	Standardization Considerations
	WBS Manager
	Demonstrate that the test procedures reflect standardization considerations.
	Approved by the Cognizant Project Engineer 
	

	Software and Firmware
	WBS Manager
	Demonstrate that all planned software and firmware, including the functional requirements allocated to them, has been obtained to support the testing program.
	Approved by the Cognizant Project Engineer 
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	Item
	Point of Contact
	Requirement
	Success Criteria
	Job #

	Preliminary Weight and Size Data
	WBS Manager
	Confirm that weight and sizes are compatible with structural supports and size constraints and have been reflected in the relevant test procedures.
	Approved by the Cognizant Project Engineer 
	

	Risk Management
	WBS Manager
	Demonstrate that areas of significant risk and mitigation plans have been factored into test procedures.
	Approved by the Cognizant Project Engineer 
	

	Baseline Maintenance
	WBS Manager
	Update cost and schedule estimates in P3 database consistent with proposed technical baseline as defined by Preliminary Design Release Level models and drawings and other documentation.  Cost and schedule updates should generally be of a higher quality than the prior estimate with increased input from industry.
	Approved by the Cognizant Project Engineer.  Coordinated with Engineering Manager.  Incorporated in P3 database by Project Control Manager. 
	

	
	WBS Manager
	Provide input to omnibus ECP to reflect proposed changes to the technical, cost, and schedule baselines.  ECP will be processed after chits which have significant design, cost, or schedule impacts have been addressed.  New baselines will be established upon approval of ECP and implementation of approved changes.
	Approved by the Cognizant Project Engineer.  Coordinated with the Engineering Manager. 
	

	
	Systems Engineering Support Manager
	Process ECP to establish new baselines and implement approved changes 
	Approved by CCB
	

	Supporting Events
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