Generic Design Checklist for Preliminary Design Activities


	Item
	Requirement
	Success Criteria

	Configuration Identification
	Identify configuration items (CIs).  Include software, support equipment, and tooling.  Align specifications, design reviews, and acquisition plans with CI identification. Acquisition plans should address build v. buy issues.
	Spec tree, design review schedule, and acquisition plans updated and posted on Web.

Project detailed schedule updated by PC Mgr.

	Specifications
	Performance requirements are finalized and documented in approved development ("design-to") specifications , which are under change control. No TBDs allowed. The NCSX Systems Engineering Management Plan (SEMP) and the NCSX Engineering Web page (specifications provides guidance on content and format of these specs.

 
	Approved specification(s). 

	Design vs. Requirements
	Document design approach. Demonstrate how the design concept satisfies requirements and design constraints in the relevant development specifications.
	Documented in Design Basis Document prior to PDR.  Approved by responsible Project Engineer. 

	Resolution of Design Recommendations
	Document resolution of chits from prior design reviews.
	Resolution of chits from prior design reviews documented on Web.  Action items completed.

	Interface Identification
	Signed scope sheets for all primary interfaces.  No TBDs allowed.  The NCSX Interface Control Management Plan (ICMP) and NCSX Procedure 003 provide details of content and format expected. 
	Approved by Systems Engineering Support Manager

	
	Signed ICDs for all primary interfaces.  TBDs allowed with closure plans.  The NCSX Interface Control Management Plan (ICMP) and NCSX Procedure 003 provides details of content and format expected.
	Approved by Systems Engineering Support Manager

	Models and Drawings
	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 sufficient 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. The NCSX Pro/INTALINK Users Guide provides information on handling models and drawings.

	Models and drawings approved for promotion by the responsible 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 


	Item
	Requirement
	Success Criteria

	Analysis
	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 – in analysis reports, not viewgraph presentations. The following analyses shall be accomplished as appropriate: structural, thermal, seismic, eddy current, radiation, and circuit analyses.  Other analyses shall be included as appropriate.


	Design criteria documented.  Material properties characterized and documented. Analysis reports reviewed by responsible Project Engineer, summarized in Design Basis Document.

	Manufacturability
	Provide evidence (if necessary) from R&D activities that the design is manufacturable and has been optimized for manufacturability.
	Manufacturing studies conducted as appropriate and results documented in Design Basis Document. 

	Qualification and Acceptance Testing
	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.
	Qualification and acceptance test plans documented and approved. 

	Constructability
	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.
	Assembly, installation, and test plans documented and approved.

	Value Engineering
	Determine what design areas would likely benefit from additional value engineering/management assessments at the beginning of Preliminary Design.  Conduct and document results of value engineering studies (if any).
	Results of value engineering studies (if any) documented in Design Basis Document.

	RAM 
	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. 
	FMECA documented. Summary of findings and design recommendations provided in Design Basis Document.


	Item
	Requirement
	Success Criteria

	ES&H
	Provide a hazard analysis that address the following:

1. Descriptions of the environment, safety and health (ES&H) features of structures, systems and components, as applicable.
2. Identification of hazards associated with anticipated operation of the structure, system or component and methods employed for their mitigation.
3. Some description of the ES&H aspects of operations, e.g., access controls, setting of hardwired interlocks, operator actions, etc.

The depth of the discussions of these topics should be commensurate with the potential severity of the specific hazards, and with the maturity of the designs. The hazard analysis report should address ES&H issues identified in the FMECA.  Review existing NEPA documentation.  Submit new NEPA Planning Form if new hazards are identified.

	Report documenting hazard analysis.   Approved by NCSX ES&H Manager.

	COTS and Legacy Equipment 
	Identify use of commercial, off-the-shelf (COTS) as appropriate or legacy equipment.  Describe plan for testing the performance of legacy equipment.
	Documented in Design Basis Document. 

	Human Engineering
	Demonstrate that sound human engineering principles have been followed in the design. 
	Documented in Design Basis Document.

	Standardization Considerations
	Identify how design has been optimized for standardization, including a list of standardized components
	Documented in Design Basis Document.

	Software and Firmware
	Identify and describe all planned software and firmware, including the functional requirements allocated to them, how they will be validated and verified. This may be part of a Manufacturing, Inspection, and Test Plan (MITP).

 
	Documented in Design Basis Document.

	Preliminary Weight and Size Data
	Demonstrate that weight and sizes are compatible with structural supports and size constraints
	Documented in Design Basis Document.

	Risk Management
	Identify areas of significant risk and mitigation plans
	Documented in Design Basis Document.


	Item
	Requirement
	Success Criteria

	Baseline Maintenance
	Update cost and schedule estimates in Primavera Project Planner (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. 

	
	Provide input to ECP to reflect proposed changes to the technical, cost, and schedule baselines.  ECP will be processed after chits that have significant design, cost, or schedule impacts have been addressed.  New baselines will be established upon approval of ECP and implementation of approved changes. The NCSX Configuration Management Plan (CMP) and NCSX Procedure 002 provide guidance on developing and processing an ECP.


	Approved by the responsible Project Engineer.  Coordinated with the Engineering Manager. 
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