DESIGN REVIEW GUIDELINES  

MISSION PRELIMINARY DESIGN REVIEW (MPDR)/CONFIRMATION ASSESSMENT REVIEW (CAR) – This process establishes whether or not the project team has completed a credible and acceptable mission formulation sub-process and is prepared to proceed with the implementation sub-process to complete the flight and ground system development and mission operations within the identified cost and schedule constraints for the mission.
Purpose – The MPDR/CAR demonstrates that the preliminary design meets all system requirements with acceptable risk. It shows that the correct design option has been selected, interfaces identified, and verification methods have been satisfactorily described. It also establishes the basis for proceeding with detailed design. Detail designs are not expected at this time, but system engineering, resource allocations and design analyses are required to demonstrate compliance with requirements.

Schedule – An MPDR/CAR is typically held toward the end of the definition phase of the formulation sub-process, but prior to the initiation of full-scale flight hardware/software development.  At this point, the design is advanced sufficiently to begin some breadboard testing and /or the fabrication of design models.  When scheduling the review, the project should highlight and discuss with the review chairman any significant development areas (significant due to the amount, the criticality, the technical difficulty/complexity, etc.).

Objectives - The objectives of the MPDR/CAR are to: (a) ensure that all system requirements have been allocated, the requirements are complete, and the flow-down is adequate to verify system performance; (b) show that the proposed design is expected to meet the functional and performance requirements; (c) show sufficient maturity in the proposed design approach to proceed to final design; (d) show that the design is verifiable and that the risks have been identified, characterized, and mitigation plans identified where appropriate; (e) show that the management processes used by the mission team is sufficient to develop and operate the mission; (f) show that the cost estimates, control processes and schedules indicate the mission will be ready to launch on time and within budget.

Conduct of the Preliminary Design Review (MPDR/CAR)- Prior to the MPDR/CAR the Project Manager shall coordinate an agenda with the review Chairs. The Chairs preside at the review, leading the meeting and keeping the participants (review team, customers, project team members, line management, etc.) focused during project presentations and associated discussion. The Chairs moderate the interaction between the review team and the project team, and collect Requests for Action (RFA) from review team members and other participants.

The Project Manager presents review material and directs the presentations by other members of the project team, providing appropriate guidance to maximize information exchange between the project team and the review team. If necessary, the Chairs can organize a more detailed examination of specific design and/or programmatic items that can include the implementation of subgroup or “splinter” sessions. Results of subgroup discussions shall be reported to the Chairs.

Criteria for Successful Completion 

Areas, which will undergo review include, but are not limited to, system designs (hardware and software), deliverable science data products, launch vehicle interface, and mission operations, and the overall technical readiness of the mission. Management, design, manufacturing, product assurance, safety, test plans and test facilities are also included in the scope of the assessment. In summary, the review will focus on the mission’s ability to meet technical, cost and schedule commitments.

1.  Science and Technical Evaluation
Success Criteria- The Mission, Spacecraft and Instrument(s) Design, as presented, reflect a level of maturity that meets the mission science requirements. 

Key Indicators:

a.  Science/Technical Objectives, Requirements, General Specification

· Heritage applicability is identified

· All requirements have been allocated to each mission element, e.g. spacecraft, instrument, and ground system.

· All requirements have been flowed-down to the appropriate subsystems of each element and substantially down to the component-level.

b.  Performance Requirements

· System performance budgets are defined

· Error budget determination

· Projections provided for combined optical, thermal, mechanical, etc. budgets/margins to address total system performance.

· Margins for system level performance have been calculated.

· Current estimates of critical resource margins (i.e., mass, power, delta V, memory, CPU throughput, etc.)

· Critical resource margin estimates are delineated based on design maturity.

· Sufficient margin based on ANSI/AIAA standard or equivalent are shown.

· Risk mitigation strategy for margins below guidelines are defined.

c.  Descope Plans

· Descope plans and the milestones for descope have been identified. Potential impacts to mass, power, and software for each descope option have been defined and quantified.

· The impacts of each descope option on the mission science deliverables is defined.

d.  Weight, Power, Data rate, Commands, EMI/EMC

· Estimates and the basis for the estimates of these parameters are required.

· Supporting data and analyses for mechanical, power, thermal, and electronic design: load, stress, margins, reliability assessments, have been shown.

· The identification of single point failure modes have been assessed as well as critical design areas which may be life limiting.  

e.  Interface Requirements  

· ICDs are substantially complete in order for subsystem development to proceed.

· TBDs are identified and status is presented

· Plans/schedules are provided for remaining ICD development and TBD closures.

f.  Mechanical/structural design and analyses

· Supporting data and preliminary analyses for mechanical design: loads, stress, margins, reliability assessments, have been presented.

g.  Electrical, thermal, optical/radiometric design and analyses

· Supporting data and analyses for electrical, thermal, optical/radiometric design: load, stress, margins, reliability assessments, have been shown.

· Current calculations for the thermal environment, predicted performance, and margins have been provided.

h.  Software requirements and design

· Software requirements, design, structure, logic flow diagrams, Central Processing Unit (CPU) loading, design language and development systems have been specified.

· Requirement document(s) are defined

· System performance estimates are provided

· IV&V plans are presented

i.  Required Ground Support Equipment designs have been defined.

j.  Design verification, test flow and calibration/test plans

· Validation/calibration to be conducted prior to launch to ensure science objectives have been defined

· Define breadboard/engineering model development plans

· Plans for Integration and Test activities are presented

· Preliminary verification plan (including science performance/calibration) & verification matrix is presented

· Verification flow traceable from component to system level is provided

k.  Mission and ground system operations

· Concepts for mission unique ground systems are provided.

· Plans for launch & early orbit operations are defined.

· Mission and/or science operations concepts are presented

· Science validation plans during operations are defined. Critical data needed during operations is defined as well as how the data is captured

l.  Launch Vehicle interfaces and drivers

· Preliminary ICD has been developed

· Plans have been presented for Launch Vehicle activities including coupled loads analysis and preliminary launch site flow.

m.  Parts, Materials, and Processes

· EEE Parts Checklist has been initiated.

· Failure Mode and Effects Analysis (FMEA) plans were provided.

· Plans for EEE Parts selection, de-rating criteria, radiation hardness, and qualification have been developed including:

· Radiation environment, design margins

· Plans for selection, de-rating criteria, screening and qualification testing

· Expected lifetime and margins for limited life items

· Parts approval and risk mitigation strategies have been developed.

· Special materials and processes have been identified.

n.  Contamination requirements and control plan has been developed.

o.  Quality Control, Reliability and redundancy

· Reliability analyses plans have been presented, including:

· FMEA, FTA, PRA, worst case analyses, fracture control

· SPF (single point failure) assessment and retention rationale

· Reliability driver (weak design links) assessment

· Plans for life testing have been developed showing scheduled test completion dates that permit suitable evaluation and mitigation actions prior to shipping.

· Status of Quality Assurance plans was discussed.

· Status of production planning and development processes & process controls (including strategy for control/verification of units) was provided.

p.  Safety hazards identified for flight, range, ground hardware and operations

· Plans for all required safety documentation were presented

· Safety issues are identified with preliminary plans for resolution  

q.  Orbital Debris Assessment has been completed.

2.  Management Structure and Team Composition Evaluation
Success Criteria- The Management Processes used by the Mission Team is sufficient to develop and operate the Mission.

Key Indicators:

a. The systems engineering management approach is defined.

b. The roles and responsibilities of each organization are clearly defined. The experience of key project personnel in each organization is highlighted.  Processes are in place for making, communicating and implementing project decisions. A project management system is in place or planned for tracking the status of each task and its deliverables.

c. There is a common cost/schedule reporting system being utilized across the project.

d. A risk management plan has been developed.

· A continuous risk identification and mitigation process is defined and documented

· Risks are currently being identified and mitigation plans defined.

e. The process for managing and implementing mission descopes has been defined.  Descope approval authority has been identified.

f. The critical path has been identified and how is it being routinely assessed and managed is defined.

g. The WBS is complete with all deliverables defined.  A delivery plan or matrix is available.

h. The plan for manufacturing the spacecraft and instruments is defined.  Critical long lead parts and/or materials have been identified and the status of long lead procurements is provided.  Required facilities have been identified and utilization plans have been developed. Agreements are in place or defined for use of facilities for testing.

i. Proper oversight/insight is being exercised by GSFC on all elements. An allocation plan for civil servant resources to supplement development efforts is available.

3.  Cost and Schedule Evaluation
Success Criteria- The cost estimates, control processes and schedules indicate the mission will be ready to launch on time and within budget.

Key Indicators:

a. The project budget is defined and documented with items covered outside the project budget being identified.

· For items covered outside the project budget, sufficient funding is planned.  The project can cover shortfalls for these items with project budget.

b. The cost and schedule impacts/improvements for each descope option are defined.  
c. The current cost estimate and burn-rate compares favorably to the baseline. The cost analysis indicates the mission will stay within the project budget.

d. Cost and schedule monitoring and control processes are in place. Progress is being measured. Reserves are allocated and the process for their release is defined. Sufficient reserve in cost and schedule to complete the mission by the planned launch date is available.

e. Incentives that are in place or planned to control cost and schedule are defined. The program cost caps are allocated and reflected in contracts.

Results of Review - The completion of the MPDR/CAR and the closure of any actions generated by the review become the basis for the start of the detailed drafting and design effort and the purchase of parts, materials and equipment needed.  

No project is expected to have a perfect score on the above criteria.  The review chair (in consultation with the review team) will assess the degree to which the above criteria have been met, the criticality of the areas where there are shortfalls, how straightforward and likely to succeed are the project’s recovery plans, and other relevant factors in making a judgment as to whether the MPDR/CAR has been successfully completed.  Successful completion may be contingent on the responses to some or all of the Requests For Action (RFA) generated at the review.  In some cases a delta MPDR/CAR may be required for the project to successfully pass this milestone.

At the conclusion of the review the chair shall conduct a caucus with the review team and project team to summarize the review team’s impressions and findings, and go over the RFAs for clarification of language and for expediting RFA information to the project team. The Chairs will brief the Principal Investigator, Project/Mission Manager and the Enterprise Program Manager on the review panel findings at this time.

The review team shall prepare a written narrative report to document the teams assessment, findings, residual risks and recommendations. The report shall include, but is not limited to, the content shown below. The review team Chairs shall issue the report and RFAs to the Project Manager within 3 weeks of the review with copies to the Program Manager, GSFC System Review Office Chief and the GSFC Systems Management Office Director.

The PI, project manager and their mission team will develop responses to the review team findings, which will be coordinated with the MPDR Chairs. The Principal Investigator, Project/Mission Manager, the MPDR Chairs and the Enterprise Program Office will then present the findings, recommendations and responses to the Goddard Program Management Council (PMC) at the Confirmation Readiness Review (CRR) for recommendations for proceeding into the mission implementation phase. The Goddard PMC will present their recommendation to the Enterprise Associate Administrator for approval at the Confirmation Review (CR).

Review Report Contents

1. Discuss general preparedness of the project for the review and the suitability of the RFAs generated. Document major findings that may or may not have been captured in the RFAs.

2. Ascertain and document all residual risks, judged to be any level higher than low, which are remaining in the mission. Provide recommendations on methods and implementations to mitigate these identified higher-than-low risks.

3. Assessment of all single point failure mechanisms and provide a recommendation on the acceptability or non-acceptability, with appropriate rationale for each judgment.

4. Specifically address risk analysis activities and results (e.g. FMEA, FTA and PRA). Where these analyses have not been performed or are not complete, the review team shall assess the work that has been done relative to what the review team determines is appropriate for the elements of this mission. If a PRA has not been done, the review team shall review (or develop) other available, relevant information and assign subjective levels of probability of occurrence and mission risk (criticality) to each identified mission failure mode. This shall be done using a 5X5 matrix with categorizations for low, medium, and high risk.

5. Include overall statements of mission readiness and residual risk, along with justification for these statements.

6. Attach copies of all Requests for Action (RFA).
Closed Loop Disposition of Requests for Action- The Project Manager is responsible for addressing the findings and recommendations of the review team. The Project Manager shall submit RFA responses in writing to the review team Chairs for formal, closed-loop closure of the RFAs. The Project Manager should address the findings and respond to the recommendations by the date prescribed within the review team report (as specified by the chair) to maximize the value of the review to the project. The review team Chairs and the RFA originators shall review RFA responses jointly for acceptability. The Chairs shall approve or reject the responses and notify the Project Manager in writing of their decisions. In the case of incomplete or unacceptable responses, the review team shall provide additional information to clarify the issue and guide the project.
