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Statement of Work

SSME Channel-Wall Nozzle Prototype Preliminary Design

Introduction

The Marshall Space Flight Center (MSFC) is initiating a design activity for a nozzle using the channel wall design configuration as a possible replacement for the current Space Shuttle Main Engine (SSME) tube wall nozzle design. The long-term objectives of the SSME Channel-Wall Nozzle (CWN) Project are to reduce the risk of catastrophic failure and loss of vehicle on ascent, to significantly increase engine reliability and maintainability, and to reduce manufacturing cost and production cycle time as compared to the current tube wall nozzle design.  The enhancements in safety and reliability are to be achieved by the significant reduction or elimination of failure modes such as the rupture of externally mounted coolant feedlines.  Maintainability improvements are to be demonstrated as intrinsic characteristics of the channel-wall design versus tube-wall construction.  Greater efficiency in manufacturing is to be accomplished through the utilization of robust fabrication processes which result in machine-controlled interfaces thereby leading to reduced unit-to-unit variability.  

This Statement of Work (SOW) specifically addresses the prototype preliminary design of the SSME CWN Project and will be approximately nine months long.  The SSME CWN Prototype will be a fully functional, near-flight weight design that will demonstrate a clear technical, programmatic, and logistical path towards fulfilling the long-term objectives of the SSME CWN Project.

The schedule for this phase of the SSME CWN Project will be focused upon fulfilling the goals of three project milestone reviews.  The first of these reviews, the Systems Requirements Review (SDR), will be conducted to establish component requirements leading to the initiation of the preliminary design.  During preliminary design, trade studies will be performed regarding component design, system performance and interactions, and the development of manufacturing plans.  This work will lead to the point where the SSME CWN Prototype design has achieved conceptual level and the results of this work will be presented in the Systems Definition Review (SDR).  Finally, upon acceptance of this conceptual design, the preliminary design process continues until it culminates with the Preliminary Design Review (PDR) for the SSME CWN Prototype.  The Preliminary Design Review and the delivery of the accompanying data documents will mark the end of this phase of the SSME CWN Project.  The products of this project are summarized in the form of Data Requirements Description (DRDs) that are described in detail in the Data Procurement Document (DPD) 1034 in Attachment J-2.

For the SSME CWN Prototype design, life sensitive features should be evaluated and design solutions offered to achieve a nozzle capable of 55 flights and 27,000 seconds including abort capability (as detailed in the applicable documents).  Life predictions should be based on 109% equivalent rated power level operation.  Whenever possible, analytical model products should be anchored with empirically derived data.  The target point for a SSME CWN Prototype design is based on the current Block II SSME with minimal necessary modifications to physical or operational parameters and processes.

Foreign subcontracts are allowed to participate in this project but no restrictions will be placed on NASA insight into design, materials, manufacturing problem resolution, expenditures, and any other information pertinent to subcontract status.  Further, NASA funds shall not be used to advance the technology base or knowledge base of any foreign supplier.  NASA will protect proprietary rights in accordance with existing regulations. The Buy American Act provisions shall be followed.

Use of government facilities or personnel for this study will be available upon request to train suppliers on the use and application of standard and existing SSME analytical tools and the interpretation of technical information.  Further consideration of use of government facilities or personnel within the context of this project and under the auspices of Government Task Agreements (GTAs) should be limited to areas of unique government expertise, facilities, or experience.  Potential areas of such government involvement include Computational Fluid Dynamics (CFD), thermal, stress, and structural dynamics analysis.  Examples of possible unique facilities include cold-flow (air or nitrogen) nozzle, hot-fire component test, and engine hot-fire test facilities.

Applicable Documents and Reference Documents

NASA Space Shuttle Main Engine Project: 

SSME Channel Wall Nozzle Prototype Preliminary Specification (XX February 2004)

ICD-13M15000, Space Shuttle Orbiter / Main Engine Interface Control Document

NASA Directives:

NPR 7120.5, NASA Program Management Processes and Requirements

NPR 8715.3, NASA Safety Manual

NSTS 22206, Space Shuttle Requirements for Preparation and Approval of FMEA/CIL

Boeing North America: 

Nozzle, SSME Interface Drawings RE2318 (Four Sheets)

Military Standards and Other Documents:

MIL-STD-973, Configuration Management
International Traffic in Arms Regulations (ITAR) 22 CFR 120-130

1.0 SSME CWN Prototype Preliminary Design

1.1 Project Milestones

The overall schedule for the effort in response to this SOW shall follow this general outline.  Precise dates for the particular events shall be negotiated between the contractor and NASA.

	Authority to Proceed (ATP)
	May 2004

	System Requirements Review (SRR)
	ATP + 60 days

	System Design Review (SDR)
	ATP + 4 months

	Preliminary Design Review (PDR)
	ATP + 9 months


1.2 Project Management

1.2.1 Management and Administration

The contractor shall provide all project management effort for the planning, coordination, integration, performance, and control of all program tasks in accordance with NPR 7120.5, NASA Program Management Processes and Requirements.  The contractor shall prepare a draft Project Management Plan in accordance with DRD 1034MA-001. The contractor shall manage the entire scope of the contract and maintain adequate management support for the program.  The contractor shall clarify responsibilities during all phases of program execution, to include the management, coordination, and integration of all SOW tasks.

The contractor shall provide technical information concerning any invention, discovery, improvement, or innovation made by the contractor in the performance of work under this contract. Technology Reports shall be prepared in accordance with DRD 1034CD-002.

The contractor shall provide staff that are trained, educated, and certified or otherwise qualified in all necessary and appropriate skills to perform assigned tasks.  The personnel performing critical processes and safety critical tasks shall be certified in compliance with regulatory requirements and in accordance with site-specific standards and procedures. 

The contractor shall develop the overall project plan. The contractor shall prepare a Work Breakdown Structure (WBS) and associated WBS dictionary in accordance with DRD 1034MA-004.  

Risk management is a continuous process and shall be implemented throughout the life cycle of the contract.   The Risk Management Plan will provide specific information on how the contractor will implement the risk management requirements of NPG 7120.5 and how risk items will be documented and communicated to the Government.   The approach should be compatible with the Program and Project Office’s Risk Management Plan.  In addition, the risk analysis and risk tracking reports will be provided throughout the life cycle of the program/project.  The contractor shall prepare a Risk Management Plan in accordance with DRD 1034MA-003. 

The contractor shall be responsible for the maintenance of an effective means to ensure customer insight into the technical and programmatic elements of the project.  This insight shall include regular, significant involvement to identify and resolve issues, review assumptions and findings, comment to plans and procedures, methodical reviews of in-process analyses and study, independent analysis, and the chairing of review boards in a formal fashion with regards to deliverable data products.

The contractor shall prepare and deliver Monthly Status and Final Reports per DRDs 1034MA-005 and 1034MA-006.

The contractor shall be responsible for the definition, negotiation and execution of all GTAs required for the project.  The contractor shall incorporate all GTAs with the appropriate area of the SOW.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034CD-002, Technology Reports

· 1034MA-001, Project Management Plan

· 1034MA-003, Risk Management Plan, Analysis, and Tracking Reports

· 1034MA-004, Work Breakdown Structure (WBS) and WBS Dictionary

· 1034MA-005, Monthly Status Report

· 1034MA-006, Final Report

1.2.2 Business Management

The contractor shall be responsible for managing all business activities of the project.  The contractor shall establish and operate integrated technical, cost and schedule business planning, monitoring and control systems, for the successful management of all business elements of the project. 
1.2.3 Data and Information Systems Management

The contractor shall manage and coordinate all program data, including data requested or specified by NASA. All data shall be managed in accordance with the International Traffic in Arms Regulations (ITAR) 22 CFR 120-130.  The contractor shall prepare, deliver and maintain plans for both data security and data management.  The contractor shall document export control procedures in the Project Management Plan.

The contractor shall prepare an Information Technology Security Plan that documents how the contractor and subcontractor personnel will utilize, in a secure manner commensurate with sensitivity of the information involved, those Federal computer systems and software applications managed by others.  The security plan shall be based on an assessment of risks and document the safeguards necessary to ensure sufficient electronic information availability, integrity, and confidentiality as required by NPG 2810.1.  The contractor shall prepare the Information Technology Security Plan in accordance with DRD 1034CD-001.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034CD-001, Information Technology Security Plan

1.2.4 Systems Engineering

The contractor shall generate and maintain a comprehensive Systems Engineering Management Plan in accordance with DRD 1034SE-002 for the SSME CWN Prototype design effort.  This plan shall focus on the integration among the disciplines of safety, reliability, maintainability, interface control, requirements tracking and verification and shall ensure full usage of these disciplines with all systems engineering and component tasks.

The contractor shall prepare a Mass Properties Control Plan in accordance with DRD 1034SE-003.

The contractor shall develop and maintain a Mass Properties Report in accordance with DRD 1034SE-004.

The contractor shall decompose SSME CWN Prototype design project-level requirements to the level of component elements to ensure proper allocation of requirements.  The traceability of the requirements from the program level to the CI/component level shall be tracked in a Requirements Flowdown Matrix in accordance with DRD 1034SE-005.  Further, for these project-level and element-level requirements the contractor shall develop both a Verification Plan in accordance with DRD 1034VR-002 and a Verification Requirements Document in accordance with DRD 1034VR-001 to provide detailed success criteria in accordance with DRD 1045VR-003.

Manpower, facilities, and data shall be prepared to support the formal preliminary design review. Data required for this review shall be delivered in accordance with DRD 1034MA-002. 

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034SE-002, Systems Engineering Management Plan

· 1034SE-005, Requirements Flowdown Matrix

· 1034SE-003, Mass Properties Control Plan

· 1034SE-004, Mass Properties Report

· 1034VR-001, Verification/Validation Requirements Information/Document

· 1034VR-002, Verification/Validation Planning Information/Document

· 1034VR-003, Verification/Validation Success Criteria Information/Document

· 1034MA-002, Major Review Documentation

1.2.5 Configuration Management

The contractor shall implement a Configuration Management (CM) on hardware, firmware and software that meets the intent of MSFC-STD-3394. The contractor’s CM program shall provide the following: (1) configuration identification, (2) configuration control, (3) configuration status accounting, and (4) configuration verification and audits. The contractor shall generate and deliver a Configuration Management Plan (CMP) in accordance with DRD 1034CM-001, which defines the contractor’s CM program and methods for implementation of the contract requirements. The contractor shall provide the workforce, facilities and materials required to implement the CM program requirements, including the generation, updates and maintenance of all technical documentation. 

Engineering drawings and associated lists shall be provided in accordance with DRD 1034CM-003.

Specification and drawing trees shall be provided in accordance with DRD 1034CM-004.

A Critical Item Development Specification Document meeting the requirements of MIL-STD-961, Appendix A, as defined in DRD 1034CM-002, shall be prepared as required to define the system performance requirements and interface requirements for the system configuration items and the required ground support equipment and/or software configuration functional and interface requirements. These specifications and related documentation will establish the Development and product Baseline(s) for Configuration Control. 
The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034CM-001, Configuration Management Plan

· 1034CM-003, Engineering Drawings and Associated Lists

· 1034CM-004, Specification and Drawing Trees

· 1034CM-002, Specifications

1.2.6 System Safety

The contractor shall establish and implement an industrial safety and health program that incorporates the following Safety and Health Program Core Process Requirement (CPR) elements, in accordance with DRD 1034SA-001 and documented in MPG 8715.1:


a.
Management commitment and employee involvement in the safety and health program.


b.
System and worksite hazard analysis.


c.
Hazard prevention and control.


d.
Safety and health training

The contractor shall report mishaps and safety statistics to the MSFC S&MA Office in accordance with DRD 1034SA-002.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034SA-001, Off-Site Contractor Industrial Safety and Health Plan

· 1034SA-002, Mishap and Safety Statistics Report

1.3 Design and Analysis

1.3.1 System Design and Integration

The contractor shall perform design trade studies including systems, technical, producibility, maintainability, cost, and risk assessments to develop design options for the SSME CWN Prototype to achieve the overall goals and requirements of the SSME CWN Project.  

The contractor shall provide a drawing tree in accordance with DRD 1034CM-004 and, as the design matures, layout drawings showing basic features, dimensions, material call-outs of the nozzle assembly.  Final drawings for any element of the SSME CWN Prototype design shall be of sufficient detail to define the hardware and control the applicable inter-component interfaces for engineering, manufacturing, and SSME integrated system utilization.  The SSME CWN Prototype design elements shall emphasize processes that have been proven successful or that will be developed throughout the development process.

Product drawings and parts lists of the types specified in MIL-STD-100G shall be provided to meet the requirements of MIL-DTL-31000 and DRD 1034CM-003. This documentation shall define the detail design of the hardware and firmware for the SSME CWN Prototype system.

As a part of the design trade studies and in the interest of establishing clear SSME CWN Prototype design requirements intended to fulfill the project goals, the contractor shall examine options for system enhancement beyond current SSME conditions.  Areas to be considered for examination shall include engine performance, producibility, system maintainability and inspectability, and vehicle safety including but not necessarily limited to: optimization of nozzle contour profile and expansion ratio (within current envelope constraints), minimization of external coolant feedline and manifold failure modes, design enhancements to the nozzle-to-main combustion chamber interface (with no hardware changes to the main combustion chamber), and maintainability improvements taking into consideration the full mission cycle and life cycle of flight hardware.

The contractor shall also include within the SSME CWN Prototype design studies provisions to ensure that the SSME CWN Prototype is highly inspectable and repairable at both the subassembly and assembly levels, both during fabrication and while in the field.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034CM-004, Specification and Drawing 

· 1034CM-003, Engineering Drawings and Associated Lists

1.3.2 Design Integration

The contractor shall update and consider within the SSME CWN Prototype design the physical and functional interface conditions between the nozzle and the SSME Block II configuration engine system.  The contractor shall include within this update of interface requirements the necessary accommodations for the attachment of ancillary hardware such as the standard, various engine system drains and for interaction with the Space Shuttle Orbiter aft heat shield.

The contractor shall define, document and maintain the interfaces for which the contractor is contractually responsible. The external and internal interface requirements for the hardware and software (if required) shall be defined in the Specifications report, prepared in accordance with DRD 1034CM-002. The contractor shall document, for both sides of interfacing element, design solutions to the interface requirements in the Interface Control Document (ICD). The contractor shall provide the analysis, definition and support necessary to integrate these interfaces. Interface identification and control documentation shall be prepared and maintained in accordance with DRD 1034SE-001. 

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034CM-002, Specifications

· 1034SE-001, Interface Control Document

1.3.3 Component Analysis

The contractor shall prepare Engine Thermal Data and Analysis in accordance with DRD 1034DE-003.

The contractor shall prepare Fracture Control Plan in accordance with DRD 1034DE-001.

The contractor shall prepare Structural Assessment Plan in accordance with DRD 1034DE-002.

The contractor shall prepare Structural Dynamics Analyses, Loads, and Models Documentation in accordance with DRD 1034DE-004.

The contractor shall prepare Structural Strength and Fatigue in accordance with DRD 1034DE-005.

The contractor shall use the necessary standard analyses including structural with dynamics, loads, environments, fatigue and fracture mechanics assessments, thermal, and aerodynamic to establish the SSME CWN Prototype design.  These analyses shall confirm compliance with established SSME Project safety factor requirements.  Further, the contractor shall develop an adequate combination of cooling scheme and materials selection to ensure that the SSME CWN Prototype design meets or exceeds the component life goals established for this project. If specific weight, operations or cost improvements are possible by reducing the component life goals, those should be identified during the System Requirements Review or System Design Review. 

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034DE-003, Engine Thermal Data and Analysis

· 1034DE-001, Fracture Control Plan

· 1034DE-002, Structural Assessment Plan

· 1034DE-004, Structural Dynamics Analyses, Loads, and Models Documentation

· 1034DE-005, Structural Strength and Fatigue Analysis Reports

1.3.4 Engine System Analysis

The contractor shall perform the necessary engine system level mathematical modeling analyses in accordance with DRD 1034DE-006 to demonstrate functional similarity between the SSME Block II fluid systems with and without the SSME CWN Prototype incorporated during both steady state and transient operation.  The SSME CWN Prototype shall function as an interchangeable Line Replaceable Unit (LRU) and shall be designed such that it requires minimum alteration of the current SSME Block II engine system power and fluid balances and transient operation and valve sequences.  The SSME CWN Prototype design shall incorporate the current design for the SSME Coolant Control Valve (CCV) and its actuation system, but changes to the scheduling of this valve will be considered a potential design integration and utilization parameter.

NASA will provide the SSME Power Balance Model and the SSME Detailed Transient Model for utilization by the contractor in the assessment of SSME CWN Prototype design and its influences on steady state and transient performance.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034DE-006, Engine System Analyses and Models

1.3.5 Life Cycle Analysis

The contractor shall consider the full life-cycle utilization of the hardware as an integral part of the SSME CWN Prototype design.  The contractor shall provide a Reliability and Maintainability (R&M) Program Plan in accordance with DRD 1034RM-001 whereby R&M criteria and R&M quantitative modeling techniques are developed.  The contractor shall use these criteria and modeling techniques to fully integrate R&M considerations within the SSME CWN Prototype design process.  As an element of the R&M plan, the contractor shall consider options for field repair for minor coolant flow leaks, field operations for regular or special inspection requirements, and means and procedures for corrosion control. The contractor shall develop or collect all failure modes and hazards relevant lessons learned.  

The contractor shall develop and maintain per NSTS 22206, a Failure Modes Effects and Analysis (FMEA) in accordance with DRD 1034RM-002 and this shall be used as a design tool.  From the FMEA, the contractor shall develop and maintain a Critical Item List (CIL) in accordance with DRD 1034RM-002.  The contractor shall use these items both as design tools and as a means for verification of the reliability requirements and goals for the SSME CWN Project.

The contractor shall prepare a Component Maintainability Prediction and Analysis Report in accordance with DRD 1034RM-003.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034RM-001, Reliability and Maintainability Program Plan

· 1034RM-002, Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)

· 1034RM-003, Component Maintainability Prediction and Analysis Report

1.4 Manufacturing Plan Development

1.4.1 Materials Characterization

The contractor shall develop and implement a comprehensive Materials and Processes Selection, Implementation, and Control Plan in accordance with DRD 1034MP-002.  Material trade studies shall be performed to support material selection.  The results of these studies shall be fully documented with clear justification given for each selected material.  Material compatibility with the specified engine environments shall be characterized and documented.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034MP-002, Materials and Processes Selection, Implementation, and Control Plan

1.4.2 Manufacturing and Process Development

The contractor shall prepare a Manufacturing and Assembly Plan in accordance with DRD 1034MP-001 for the SSME CWN Prototype design in which all major fabrication and assembly operations and schedules shall be described and defined.  Supplier schedules and raw material procurements shall be included within the overall manufacturing schedules.  The contractor shall accomplish and document sufficient development work in the manufacturing and assembly plan to serve as rationale for selection of all major fabrication options.  An element of this documentation shall be the description of alternate approaches that were explored and traded during the development process.  The contractor shall update the manufacturing and assembly plan for the SSME CWN Prototype design to include the latest process flow and timelines for the fabrication processes for the nozzle details, sub-assemblies, and assembly operations.  The manufacturing and assembly plan shall define make-or-buy requirements.  Make-or-buy requirements also shall be established.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034MP-001, Manufacturing and Assembly Plan

1.4.3 Facilities and Tooling

The contractor shall develop and implement a tooling control plan for the SSME CWN Prototype in accordance with DRD 1034MP-002.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034MP-002, Materials and Processes Selection, Implementation, and Control Plan 

1.4.4 Product Assurance

The contractor shall prepare a detailed Nondestructive Test (NDT) Plan in accordance with DRD 1034MP-003, which defines NDE techniques and procedures to be used in the major fabrication steps of the nozzle.  In particular, the NDT plan shall provide sufficient technical rationale to demonstrate that the contractor has developed an inspection technique for evaluation of the liner-jacket interface integrity.

The contractor shall report and document this work and fulfill the requirements of associated DRDs as outlined within the DPD (Attachment J-2): 

· 1034MP-003, Nondestructive Test (NDT) Plan

1.4.5 Long-Lead Procurement Plan

The contractor shall identify long-lead material procurements that are necessary to meet the development, certification, and production schedules for the overall SSME CWN Prototype Design.  These procurements shall include both those for the SSME CWN Prototype itself or for associated facilities, equipment, and tooling. Preliminary information regarding long-lead procurements shall be presented at the SDR, with detailed data on long-lead procurements, including cost, technical, and schedule justifications, presented at the PDR.

1.5 Project Reviews

1.5.1 System Requirements Review (SRR) 

The Systems Requirements Review (SRR) shall be conducted prior to the initiation of the preliminary design phase of the project to demonstrate that the project has correctly documented all programmatic system-level requirements.  The objective of the SRR shall be to confirm that the system-level requirements meet and trace to program level requirements.  As a result of successful completion of the SRR, the detailed project requirements shall be baselined in the Critical Item Development Specification Document.  

The contractor shall document any work that does not already fall within the context of other deliverable data products as outlined in the DPD 1034MA-002 Major Review Documentation, less the requirement to follow the RID process.

1.5.2 System Definition Review (SDR) 

The System Definition Review (SDR) shall be conducted during the early stages of the preliminary design phase of the project in accordance with SOW Section 1.1 to examine the proposed SSME CWN Prototype design and the flow-down of all functional elements of the system.  The primary objectives of the SDR shall be to demonstrate that the SSME CWN Prototype design is acceptable, that the requirements allocation is complete, that the system fulfills the program objectives and can be built within constraints posed.  Additional objectives of the SDR shall be to ensure that a verification concept and preliminary verification plan are defined and to establish end item acceptance criteria.  The maturity of the SSME CWN Prototype design for SDR shall include 10% of the design with conceptual drawings showing basic features.  

The contractor shall present summaries of trade studies comparing the various concepts considered.  These studies shall include evaluation of engine system and nozzle performance, weight, production and development costs, fabrication cycle time, reliability, maintainability, operability, and associated technical and programmatic risks. If specific weight, operations or cost improvements are possible by reducing the component life goals, those should be identified during the SDR.

As a result of successful completion of the SDR, the SSME CWN Prototype design and its operation within the SSME system shall be well enough understood to warrant design and acquisition of the end items; approved specifications for the system, its segments, and preliminary specifications for the design of appropriate functional elements shall be released; a configuration management plan shall be established to control design and requirements changes; and plans to control and integrate the expanded technical process shall be in place.
The contractor shall document any work that does not already fall within the context of other deliverable data products as outlined in the DPD 1034MA-002 Major Review Documentation, less the requirement to follow the RID process.

1.5.3 Preliminary Design Review (PDR) 

The Preliminary Design Review (PDR) shall be conducted at the completion of the preliminary definition phase of the project in accordance with SOW Section 1.1 to demonstrate that the preliminary design of the SSME CWN Prototype meets all system requirements with acceptable risk.  The PDR shall show that the correct options for system and support systems design have been selected, interfaces identified, and verification methods have been satisfactorily described. It shall also establish the basis for proceeding with detailed design of the upgrade and its associated support systems.

The contractor shall present summaries of additional trades studies performed in the areas of structural, fracture mechanics, fatigue, thermal, aerodynamic, materials, and mass properties analyses used in support of the development of the preliminary SSME CWN Prototype design.

The objectives of the PDR shall be to:

(a) Ensure that all system requirements have been allocated, the requirements are complete, and the flow-down is adequate to verify SSME CWN Prototype and SSME system performance.

(b) Show that the proposed SSME CWN Prototype design is expected to meet the functional and performance requirements.

(c) Show sufficient maturity in the proposed SSME CWN Prototype design approach to proceed to detailed design.

(d) Show that the SSME CWN Prototype design is verifiable and that the risks have been identified, characterized, and mitigated where appropriate.

As a result of successful completion of the PDR, the ‘design to’ baseline for the SSME CWN Prototype design shall be approved.  Successful completion shall also authorize the project to proceed to final design.  The maturity of the SSME CWN Prototype design for PDR shall include 50% of the design and 10% of the drawings complete.  

The contractor shall document any work that does not already fall within the context of other deliverable data products as outlined in the DPD 1034MA-002, Major Review Documentation. 

