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Instructions for filling out this template
Note that this, and all subsequent text in italics, provides instructions for filling out this template.  

This template is provided as a guide to generate a Project Critical Design Review Plan and is intended to be tailored to fit the specific GRC Project or Program. These instructions should be removed prior to publishing the plan.

Project refers to Project system topic for the specific Critical Design Review Plan. Replace “Project” with the specific project name, where appropriate in this template.

The scope and depth of the tasks chosen for this template should be consistent with the needs of the GRC Project.  The need to correctly identify only the required tasks to suit the GRC Project cannot be overstated.  If any tasks in this template are determined "not applicable" on large or small programs or projects, the paragraph will be identified as "not applicable” or you may delete the tasks.  If tasks in this template are determined to be missing, please add them.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in improving this template should be sent to the GRC organization controlling this template by any approved communication method (letter, fax, etc.).
1.0 Introduction

This document describes the project critical design review (CDR) objectives, requirements, and processes.

1.1 Purpose

Glenn Research Center (GRC) Project CDR will demonstrate that project hardware and software critical designs have sufficient detailed design to allow progression to the project implementation phase as defined in NPG 7120.5, NASA Program and Project Management Processes and Requirements.  

The CDR will be conducted as defined herein and according to the GRC Project plan documentation and project contract (add contract number). The CDR should represent a complete and comprehensive presentation of the entire design. It should present the final design and interfaces by means of block diagrams, power flow diagrams, signal flow diagrams, interface circuits, layout drawings, software logic flow and timing diagrams, design language, modeling results, breadboard and engineering model test results and changes required to the design presented at the preliminary design review (PDR). The goal is to have 90 percent of the end item hardware drawings finished at the time of the CDR. Final estimates of weight, power, and volume are to be presented. Final calculations for mechanical loads, stress, torque margins, thermal performance, radiation design and expected lifetime are to be presented. Final software requirements and updated system performance estimates should also be presented. Parts selection, derating criteria and screening results are to be presented. The CDR should include all of the items specified for a CDR, updated to the final hardware design. 

The project should add to or delete as required to the CDR purposes list below per project requirements.
The purposes of GRC Project CDR are to

· Review  design and major changes since CDR (with justification)

· Review closure of actions from the previous reviews including: system concept review (SCR), PDR, etc.

· Review interface control documents.

· Review information technology (IT) security requirements.

· Determine if detailed design satisfies design and functional requirements established in  governing specification(s).
· Review results of engineering model system tests and any impact on end item hardware specifications or design

· Review predicted performance of hardware including reliability, data rate, commands and EMI/EMC
· Evaluate compliance with appropriate safety and quality requirements

· Identify actions to control safety hazards

· Evaluate fabrication plans and progress in identification and acquisition of required special tooling or fixtures

· Review plans and status of parts procurement for long lead items

· Evaluate test plans, preparation of any test equipment, and software test plan and procedures

· Changes to major software components since CDR (with justifications)

· Requirement traceability matrix

· Review adequacy of packaging of all subsystems
· Evaluate effectiveness of design for fabrication and test
· Review final implementation plans including engineering models, prototypes, and spares 

· Review completed design analyses

· Review qualification/environmental test plans and test flow 

· Reliability analyses results, e.g., FMEA, worst case analysis, fracture control 

· Plans for shipping containers, environmental control, and mode of transportation

· Review ground operations 

· Problem areas, issues, risks also should include mitigation or closure rationale, open items, and to be determined (TBD) items

· Review milestones and schedules 
The review board shall assess the status of the project with respect to the above matters; recommend if the project should proceed to the hardware fabrication, integration, and test phase; identify any concerns that should be addressed; and recommend any actions that should be taken to enhance the success of the next phase of the project.
Completion of the CDR and resolution of all of the RFAs generated by it constitutes the baseline design for the item to be built. Following the CDR, drawings are released and formal configuration control begins.
1.2 Scope

The GRC project CDR will be a comprehensive and systematic assessment of the project critical design and will cover all aspects of the GRC project design, architecture, requirements, interfaces, hardware, software and plans. The project CDR process will include

1. A series of specialty engineering reviews that support and lead up to the CDR

Project specialty engineering reviews will provide:

· A bulleted list of specific issues associated with safety, payload/hardware safety review panel, crew review, and internal subsystem and package reviews

· RIDs are generated against the documentation

· Board review and acceptance of RIDs generated against the data package

2. Detailed review and evaluation of a range of Project documents that constitute the Project PDR data package.

· Attachment 4 provides a complete listing of the contents of the project PDR data package and associated referral documents.  The PDR schedule, found in attachment 1, will include the defined date the project data package will be made available for review.

· The GRC Project CDR will not include a detailed review of user hardware designs data except in relation to modeling and analysis efforts required to demonstrate that integrated configurations of the project hardware will satisfy science requirements. 

· Representatives from associated NASA research centers are expected to participate in the project preliminary design.

3. A CDR presentation to a GRC Review Panel will include

· Project system critical design review results

· List of project segment CDRs 

·   Project management review (project plan, management plan, acquisition strategy, and controls)

4. Resolution of CDR data package review item discrepancies (RID) and panel requests for action (RFA) to closeout the PDR process. 

1.3 Applicable Documents

Applicable documents are those documents that form a part of this document.  These documents, as the revisions listed below, carry the same weight as if they were stated within the body of this document.

	Document Number
	Document Title

	NPG 7120.5
	NASA Program and Project Management Processes and  

Requirements

	
	

	
	

	
	

	
	


1.4 Reference Documents
Reference documents are those documents that, though not a part of this document, serve to clarify the intent and contents of this document.
	Document Number
	Document Title

	MIL-STD-1521B
	Military Standard Technical Reviews and Audits for Systems, Equipments, and Computer Software

	
	

	
	

	
	

	
	


2.0 GRC Project CDR Teams and Boards

2.1 GRC Project CDR Data Package Review Team Membership

GRC government person from management or senior technical position lead the Project CDR data package review teams. Team lads are responsible for obtaining personnel with the necessary expertise for thorough review of the documentation. Membership on the teams includes technical specialists and/or scientists associated with the project and contractor or government personnel not associated with the project. GRC reviewers are required from the GRC engineering and technical services directorate, the GRC Office of Safety and Assurance Technology, GRC Systems Management Office (SMO), and the GRC Project Division. Contractor specialists and/or other government personnel are included to ensure a comprehensive technical review at CDR. Technical representatives from the prime contractor can be invited to participate on the teams. Teams are organized by major technical discipline ( attachment 2). 

2.2 CDR Preboard Membership

The Engineering and Technical Services Directorate project chief engineer will chair the project CDR preboard. The preboard will include data package review team leads, a deputy project manager, and a secretary. A membership list is found in attachment 3.

2.3 CDR Board Membership

The Project CDR Board will be chaired by the deputy chief, GRC Project Division, as the convening authority for the CDR and will include project manager, deputy project manager, and secretary.  Per the GRC Project Implementation Reviews Directorate work instruction, the convening authority will select the review panel chairperson, approve selection of the members of the review panel, issue a memorandum that officially convenes the review panel, and approve the project manager’s written response to the review panel addressing the disposition of the review panel’s findings and recommendations. A membership list is found in attachment 3.

2.4 CDR Review Panel Membership

The GRC project CDR review panel will be per appointment by the convening authority of the CDR. Per GRC Project Implementation Reviews Directorate Work Instruction, the panel shall be comprise of representatives from science/technical, engineering, and safety/assurance functions.  The panel will include senior managers from the appropriate NASA centers (if multi-Center project) and other representatives selected by the convening authority. External contact

list shown in attachment 5. The Project CDR review panel membership list shown in attachment 3.

3.0 GRC Project CDR Process

3.1 Initial Screening of Documents
Prior to the CDR Data Package Review Kickoff Meeting, the contractor’s CDR data package, containing all CDR deliverables, will be delivered from the contractor to the Government for initial screening to determine if each document is suitable to be entered into the formal CDR document review process.  Project members, usually the project team liaisons, will be assigned the responsibility for providing an initial assessment of the preparedness of each document.  Each responsible person will send a message to the project chief engineer stating that the documents reviewed are either satisfactory or unsatisfactory to be entered into the CDR data package and become available to all reviewers.  If a document is found to be unsatisfactory (e.g., it has major content deficiencies), the person who screened the document will coordinate with the project manager and project chief engineer to determine if the document will be returned to the document author and omitted from the CDR data package.  Project manager decisions will be final.  The Project manager has the authority to adjust the CDR schedule based on contractor preparedness for CDR based on screening data submittals.

3.2 CDR Data Package Review Kickoff Meeting

The GRC project CDR data package review activities will be initiated with a kickoff meeting presented by the project chief engineer.  The purpose of this meeting will be to discuss the logistics of the CDR process, answer questions, distribute data packages, provide a systems overview, and identify project system level issues that are in work.  All review team leads should attend the CDR kickoff meeting.  Review team members, non-GRC contractor’s, CDR review panel member representatives, and all other associated project parties are invited to attend.  By the day of the kickoff meeting, the entire data package (including the RID and RFA forms) will be available to the review teams and external reviews for RID generation.

3.3 Individual and Team Document Review Process

Review  team leads are responsible for obtaining support and assigning specific responsibilities for individual document review for the documents assigned to their teams.  (Others not specifically requested to review the documentation might also do so by accessing the CDR web site.  This review process may include informal discussions and/or interviews with the appropriate technical personnel on the project contractor’s development team.)

A RID should be written when the reviewer determines that the design does not meet a requirement, that subsystems are not compatible with each other, that an interface issue exists or when essential information has been omitted.  

Team Leads will access the RID database to screen RIDs assigned to them to ensure that technical issues identified are clearly stated and understood.  Team leads may combine similar RIDs with approval from the RID authors.  After screening by the team leads, each RID will be assigned a unique number and forwarded to the responsible document author for formal response.  At this time, the RID will be tracked as an official RID by the RID database administrator in section 3.4 of this document.  

When a RID is returned with a response from the document author, the RID initiator and the team lead will review the author's response for clarity.  The team lead will then assign a RID and bring the RID forward to the  team meetings for dispositioning. Type III RIDs should be disposition by consensus in the CDR review team meetings and then signed and dated by the team leads.  review teams will recommend a disposition for Type I, II, and IV RIDs (see Section 4.0), which are to be presented at the preboard RID screening meeting with a summary of the team’s activities.  If a document author provides a response to a RID and the review team disagrees with the response, then the following steps will be taken

· Review team will do a quick iteration with the document author to determine if there was a misunderstanding and the issue can be resolved.

· Review team agrees with the RID, but does not accept the author’s response, then the issue is bumped to the preboard.  The preboard is given the opportunity to disposition the RID.

· if the preboard agrees with the RID, but does not accept the author’s response, the RID is bumped to the board for disposition.

The overall RID process is illustrated in attachment 6.

The teams may reject some RIDs. Any rejected RID will be shown to the preboard if requested by the RID initiator or by any preboard member.  In addition, the team leads have the option of converting certain RIDs into non-RID actions with RID author concurrence. 

The CDR teams will continue to function until the Project Manager has approved all RID actions.
3.4 RID Administration Functions

The GRC project support specialist will serve as the RID data base administrator for the project CDR. The RID database administrator will support the team leads and the preboard chair by providing for the RID process administration, including RID logging, RID tracking, and RID closure.  

The RID data base administrator will serve also as secretary for preboard and board reviews at CDR and will generate minutes from these reviews.

3.5 RFA Generation

RFAs will be accepted from CDR review panel members.  These RFAs shall identify the most significant issues and/or review item discrepancies found in review of the project preliminary design at the CDR presentations and/or CDR data package review.  RFAs to the project generated at CDR will be submitted for project action with the CDR review panel report.  All RFAs shall reflect a consensus of the CDR review panel.  The RFA forms are provided to the review panel members (attachment 4).

3.6 CDR Preboard Activity

The CDR preboard will convene as specified on the CDR schedule as shown in (attachment 1).  All team leads will be present, and team members may attend.

The preboard will review the recommended RID disposition for each RID brought to the preboard and will establish a final disposition for all Type II and Type IV RIDs. All dispositioned RIDs will be dated and signed by the project chief engineer as the preboard chair. The preboard may also request the review of any other RIDs, including disapproved RIDs. A preboard recommended disposition will be documented for all Type I RIDs for presentation to the board.

3.7 CDR Board Activity

The CDR preboard will convene as specified on the CDR schedule as shown in attachment 1 with the appropriated deputy division chief serving as the board chair.  All Type I RIDs will be dispositioned, signed, and dated at the board. Final actions and assignments for RID closure will be established.

3.8 CDR Review Panel Activity

The GRC project CDR review panel will serve as the primary review body at the project CDR presentation.  The review panel will develop a consensus of findings, concerns, and recommendations, including the request for disposition of all RFAs turned in by a consensus of the panel.  A formal panel report will be submitted to the project manager and the convening authority for the CDR within one (1) month following the CDR, identifying significant findings based on the CDR review.  The findings of the review panel are considered advisory until the project manager and convening authority respond to them.

3.9 CDR Completion

The project CDR will be considered complete when the project manager has approved all assigned RID actions, documents have been returned with approval/disapproval notification to the project prime contractor (within 30 days of the CDR), the CDR review panel report has been received, RFAs have been accepted by the project manager, CDR results have been presented to the project team, and authority to proceed has been formally requested.  RID and RFA closeout activities will continue per the RID/RFA instructions and will be coordinated with the RID data base administrator.  Where possible, closure should be targeted to occur no later than 45 days from when the RID/RFA was assigned.  All Type I and Type II RIDs and RFAs generated at the project CDR must be closed before the project formally give status at interim major project element milestone reviews.    

4.0 Categories and Groundrules for the CDR RIDs

A RID is utilized to record issues found with the project documentation.  Each approved RID becomes an official project commitment to correct the deficiency.  They will be categorized as follows:

4.1 Type I RIDs

Type I RIDs are those that have cost or schedule impact and normally represent a significant change in design or planning.

4.2 Type II RIDs

Type II RIDs involve changes in design implementation or planning but do not impact cost or schedule.  Normally a Type II RID is of a technical nature and may require some additional design or analysis effort. 

4.3 Type III RIDs

Type III RIDs represent concerns or issues, which do not identify a deficiency in meeting project requirements or planning, but which should be corrected in future submittal of documentation, such as typographical errors, grammar, style, format, clarification, and other suggestions for improvement of the documentation.

4.4 Type IV RIDs

Type IV RIDs identify a missing document or other information that is necessary to demonstrate that the design is compliant with a particular requirement or set of requirements.  Type IV RIDs may be dispositioned at the preboard.

4.5 RID Groundrules 

Each RID must reference that applicable requirement’s document and the specific paragraph within the document that the system design is violating.

A RID must show that the design does not meet a requirement, subsystems are not compatible, or required information is missing.

An addition of, or a change in, requirements is a valid basis for a RID if such action is required for the system to meet its interface, safety, or performance requirement.

4.5.1 RID Processing

All RIDs will be submitted… (Specify how RIDs are to be submitted: hardcopy, etc.) Attachment 6.
The numbering system for the RIDs … (Specify the RID numbering system or how and when numbers are to be assigned.) 

Team leads should evaluate the appropriateness of all RIDs.  If a team leader determines that a RID is inappropriate, every effort should be made to resolve the issue or concern with the originator and have the RID withdrawn.  At any time, a RID originator may withdraw his/her RID by informing the RID database administrator and the appropriate team lead.

RIDs from outside the identified review teams will be accepted.  The appropriate team will process all such RID submittals.  The chief engineer or team leads may disapprove a RID if it is judged to be inappropriate, but the RID initiator may request that the disapproved RID is presented to the project preboard.

4.5.2 RID Closeout

For RIDs dispositioned by the review teams, the CDR preboard, and/or CDR board, an action will be assigned on the RID form. The action closeout will be processed as follows:

1. When the action has been completed, the project prime contractor will document the implementation, notify the RID initiator  (including an attachment of the implemented change), and send a copy to the RID data base administrator.

2. If the RID initiator concurs with the implementation, he/she will notify the project chief engineer by sending a copy to the RID data base administrator.  The project chief engineer will provide RID closure approval.  If the RID initiator does not concur with the implementation, the RID will remain open until the RID initiator concurs or the project manager approves closure of the RID.  

3. The GRC project manager will concur on RID closure approval. 

5.0 CDR Presentation

The project CDR presentation will cover the project preliminary design and includes briefings and descriptions of the project system and major subcomponents.  The presentation location should also be defined and required attendees declared including teams from other NASA centers.  

The CDR presentation should be outlined by system and subsystem components and listed here. The presentation should also include a discussion of the safety and mission assurance activities and approach that will be used by the Project, and the Risk management approach and major risks identified to date.
5.1 CDR Review Panel Report

The CDR review panel chairperson shall prepare and submit a formal report from the project CDR review within 30 days following completion of the CDR presentations.  The review panel report is to be a written report with a cover memorandum signed by all review panel members, transmitting the review panel report to the convening authority and project manager.  The report shall include (1) general information (e.g., date of review and review panel members), (2) charter (objectives as stated in the appointment letter), (3) findings, (4) concerns, (5) recommendations, and (6) requests for action.

The formal review panel report will respond to the objectives of the review that were documented in the charter provided in the appointment letter.  All significant findings relative to those objectives shall be documented.  A specific written recommendation shall be made for each objective.  These recommendations shall reflect the consensus opinion of the review panel members, derived during their discussions following the reviews.  Recommendations can be conditioned, as long as the conditions are stated clearly.  Any significant concerns that the review panel wishes to express shall also be documented in the report.  

The report will contain all final RFAs generated and agreed to by consensus of the CDR Review Panel at the review.  The report also may contain individual reports from each panel member.  The GRC project division manager and other NASA center managers shall be copied on distribution when this report is issued.

5.2 RFA Closeout

1. When the action has been completed, the project prime contractor will document the implementation to the CDR review panel chairperson by e-mail (including an attachment of the implemented change), and copy to the project support specialist.

2. If the CDR review panel chair concurs with the implementation, he/she will notify the project manager and send a copy to the project support specialist (i.e., CDR data base administrator).  Otherwise, the RFA will remain open until the CDR review panel chair concurs with the implementation.

3. The project manager and convening authority will provide closure approval on all RFAs.

ATTACHMENT 1  Project CDR Schedule
Include a chronological list of events for entire CDR process.

ATTACHMENT 2  Project CDR Data Package Review Teams
Provide a team description including team lead and project team liaison.

ATTACHMENT 3  Project CDR Preboard, Board, and Panel Membership

List the membership.

ATTACHMENT 4  Project CDR Data Package Items
Identify the documentation for review and the review team assigned to review each document.

ATTACHMENT 5  Project CDR External Contact List
Identify any external contacts.

ATTACHMENT 6  RID Processing Flow

Show flow.

ATTACHMENT 7  RFA Processing Flow
Show flow.

ATTACHMENT 8  Acronyms List

List Here

	CDR
	
	
	
	Critical Design Review
	

	EMC
	
	
	
	Electromagnetic Compatibility
	

	EMI
	
	
	
	Electromagnetic Interference
	

	GRC
	
	
	
	Glenn Research Center
	

	IT
	
	
	
	Information Technology
	

	NPG
	
	
	
	NASA Procedures and Guidelines

	PDR
	
	
	
	Preliminary Design Review
	

	RFA
	
	
	
	Request for Action
	

	RID
	
	
	
	Review Item Discrepancies
	

	SMO
	
	
	
	Systems Management Office
	

	TBD
	
	
	
	To Be Determined
	
	

	WBS 
	
	
	
	Work Breakdown Structure
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