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1. INTRODUCTION

1.1 GENERAL

1.1.1. The OSS&E process establishes and preserves baselines for operational safety, operational suitability, and operational effectiveness throughout the operational life of a system or end item. The OSS&E process includes the appropriate, program-specific government involvement in the full range of requirements, design, manufacture, test, operations, and OSS&E assurance reviews accomplished by either contractors or the government.  The Single Manager (SM), in conjunction with the operating commands and other users, determines, documents, tracks, and maintains positive control of baselines for OSS&E.  Each SM will develop and implement an OSS&E Assurance Plan employing a disciplined engineering process, including development of inspections and maintenance procedures, throughout the life cycle of the systems and end items that they manage.  OSS&E Assurance Plans will incorporate all key elements of OSS&E assurance, describe certifications and reviews in terms of schedule and budget in coordination and synergy with the contractor’s plan, and detail the continuing OSS&E assessment occurring after system fielding or launch and operational checkout.  

1.2 KEY TERMS

1.2.1. The OSS&E baseline is a description of the OSS&E characteristics and limitations of any system and end item that must be understood, acknowledged and maintained before and during operational deployment, use, experimentation, exercises, training, and maintenance of the system or end item.  The SM will establish the OSS&E baseline during system development and update it as changes (threat, operational usage, aging, etc.) and improvements are made to the system/end item.  The OSS&E baseline may include the configuration baseline (specifications, drawings, and software code listings), modifications and engineering change proposals, operational requirements documents, Acquisition Program Baselines, technical orders (TOs), certifications, training, maintenance facilities, spare parts, test plans, concepts of operation, and threat scenarios. 

1.2.2. Operational safety is defined as the condition of having acceptable risk to life, health, property, environment, or to the space system itself when employing that system or subsystem in an operational environment.  It includes compliance with applicable health, safety, and environmental policies.

1.2.3. Operational suitability is the degree to which a system can be placed satisfactorily in field use, with consideration given to availability, manufacturability, compatibility, transportability, interoperability, reliability, redundancy, wartime use rates, maintainability, safety, human factors, architectural and infrastructure compliance, manpower supportability, logistics supportability, natural environmental effects and impacts, and documentation and training requirements. 

1.2.4. Operational effectiveness is the overall degree of mission accomplishment of a system as used by representative personnel in the environment planned or expected (e.g., natural, electronic, threat) for operational employment of the system considering organization, doctrine, tactics, survivability, vulnerability, and threat.  It is also often a function of the flexibility, adaptability, and robustness of the system to fully perform that mission under unanticipated conditions or circumstances, or during worst case aggregate of expected environmental stresses.

1.2.5. Readiness describes the preparedness of the system, personnel, and processes for fielding both for initial and all subsequent deployments.

1.2.6. Spacecraft is used to denote the combination of payload and bus which make up the orbiting system.

1.2.7. Space Mission is the combination of launch vehicle, spacecraft, ground system, and the operational and technical personnel involved with the successful placement of a satellite into orbit and its subsequent on-orbit mission operation.

1.2.8. Space Flight Worthiness measures the degree to which a spacecraft, launch vehicle, or critical ground system as constituted has the capability to perform its mission and measures the associated risks.  

1.2.9. Space Flight Worthiness Certification Criteria Control Board (SFWC3B) is chaired by the SMC Commander, and has representatives from SAF/AQ, AFSPC, AF/XO, AF/SE, HQ AFMC, the appropriate USAF Product, Logistics, and Test Centers, and others as required.  The SFWC3B will develop and maintain space flight worthiness criteria against which space flight worthiness can be measured (see AFPD 63-xx).

2. KEY ELEMENTS OF OSS&E ASSURANCE

2.1 OSS&E assurance requires a disciplined engineering development process and effective operational, training, supply and maintenance procedures to preserve the system and end item OSS&E characteristics throughout the operational life.  SMs must develop a system OSS&E Assurance Plan and deliver systems and end items in accordance with that plan to preserve the OSS&E baseline. The OSS&E Assurance Plan will document a mechanism to capture and disseminate lessons learned across programs and contractors.  Lessons learned should encompass all facets of space activities, from Systems Engineering to launch vehicles, buses, payloads, ground operations, manufacturing as well as assembly, integration, and test including adequacy of government technical support and visibility into the system over the full life cycle of the system or end item.

2.2 The SM must include the following key elements in the system and end item OSS&E assurance process: 

2.2.1. Disciplined Engineering Process.  The SM must use a disciplined engineering process  (e.g., draft MIL-STD-499B (1992), IEEE 1220, “IEEE Standard for Application and Management of the Systems Engineering Process”) throughout a system’s life cycle to ensure that activities such as design and development approaches, manufacturing methods, operational use, configuration changes, maintenance repairs, and part substitutions do not degrade system or end item baseline characteristics over its operational life.  A disciplined engineering process includes the following:

2.2.1.1 Systems Design and Qualification.  The SM must implement a disciplined approach to requirements development, system design and development, qualification and manufacturing to achieve mission objectives. The requirements development process must be rigorous such that lower level requirements are traceable to the top-level systems requirements.  Particular emphasis must be placed on the interface requirements. System design assessment, requirements validation must occur continuously throughout the system life cycle to ensure that the end items will satisfy the system requirements and are qualified for the intended mission with an acceptable operating margin. The manufacturing processes, flow, and plans must be assessed against the previously validated design.  High-risk processes are identified and process proofing implemented where necessary. A rigorous risk management process must be in place, all known technical issues resolved, residual risks satisfactorily assessed and accepted or mitigated, and confidence in mission success must be established at an acceptable level. 

2.2.1.2 Operational Risk Management.  The SM must implement an operational risk management program to define acceptable risk levels and to manage the impacts of risk items to program activities.  The SM must clearly, accurately, and fully communicate the technical and mission risks up the SM's chain of command, as well as to affected user and operational organizations.  The risk management program should include technical reviews and assessments over the life cycle of the program. Formal risk plans are required for space missions.

2.2.1.3 System Safety. The SM must identify and eliminate or reduce safety hazards to acceptable levels of risk and have a technical team available to sustain system safety over the operational life of the system or end item.  Compliance with safety and environmental policies is mandatory. AFI 91-202 and Military Standard 882 address system safety requirements.

2.2.1.4 Configuration Management.  OSS&E is associated with a specific system or end item configuration.  The SM must ensure that a process is  in place to establish and preserve OSS&E baselines throughout the system’s lifecycle.  The SM is responsible for review and approval of all significant permanent and temporary configuration changes, as well as the use of non-conforming materials, prior to implementation or installation, and remains responsible throughout the lifecycle of the program.  The SM must formally document any delegation of specific configuration management authority between organizations.

2.2.1.5 Test and Evaluation. The SM is responsible for establishing and executing an integrated Test and Evaluation approach or plan in accordance with applicable test and evaluation regulations and directives.  The plan or approach should be coordinated with the designated Operational Test and Evaluation activity, as appropriate.  The SM must correct or otherwise resolve any deficiencies uncovered during testing before validating the OSS&E baselines.

2.2.1.6 TOs and Technical Data.  The SM must provide any necessary current, validated, and verified TOs and technical data to the Operational Commands and other users.  TOs and technical data must clearly identify procedures and requirements necessary to preserve OSS&E baselines.  They must identify operational limitations of the system or end item.

2.2.1.7 Total Ownership Cost.  The SM must evaluate potential Total Ownership Cost impacts of any proposed changes to operational use, configuration, maintenance procedures, or part substitutions.  The SM must ensure adequate technical support costs are included.

2.2.2. Certifications. SMs must certify that spacecraft, launch vehicle, and critical ground systems meet the Space Flight Worthiness criteria established by the SFWC3B (see 3.4.3).  The SM must also obtain any other required certifications supporting OSS&E (e.g., Nuclear Surety and launch site Detachment Flight Certification) prior to system or end item operational use.

2.2.3. Inspections and Maintenance.  The SM must develop inspections and maintenance procedures to establish OSS&E and prevent its degradation.  These procedures must include the necessary feedback data and information systems to maintain OSS&E across the full spectrum of operational environments and to understand and correct deficiencies as they arise.

2.2.4. Sources of Maintenance and Repair. The SM must ensure that maintenance and repair sources deliver consistently high quality products and services to preserve OSS&E across the full spectrum of operational environments. 

2.2.5. Source of Supply.  The SM must ensure that sources of supply are capable of producing parts and supplies that preserve the OSS&E baseline across the full spectrum of operational environments. 

2.2.6. Training.  The SM must develop the necessary system training to enable users to preserve the OSS&E baseline.  SMC/AX will develop and maintain acquisition training materials for individuals and organizations acquiring space and missile product line systems and end items.

2.2.7. Operations and Maintenance.  The SM must develop operations, maintenance, and upgrade processes in conjunction with the user which preserve the OSS&E baseline in accordance with approved Technical Orders and Operations Manuals, and allow upgrade insertion, failure work-arounds, and software and hardware modification throughout the life of the system.

2.2.8. Technology Demonstrations. The SM must ensure that all Advanced Technology Demonstration, Advanced Concept Technology Demonstration, experimental leave-behind systems and end items, and any space flight systems and end items provide for OSS&E.  The SM must clearly, accurately, and fully communicate technical and mission risks to the SM's chain of command.  The SM must identify the organization responsible for preservation of the OSS&E baselines for any items left with the user for continued operational use.

2.2.9. Schedule. The SM must develop the program schedule to permit implementation of the OSS&E assurance process described in this SMC Instruction.  The SM may tailor particular process items depending on specific program circumstances.  The SM must document all OSS&E processes and reviews in the system or end item OSS&E Assurance Plan.  The SM must develop contingency and risk mitigation plans which address anticipated problems, and show the impacts if such problems should occur, including any impacts to other programs.

2.2.10. Budget.  The SM must ensure that the OSS&E Assurance Plan contains a planned budget and funding profile necessary to ensure OSS&E throughout the operational life of the system or end item, including support of required reviews, training, hardware/software upgrades, and contractual issues.  The SM must also develop a budget to cover contingency and risk mitigation plans, or be able to identify which other SM has developed that budget.  The SM should coordinate with the contracting and financial management organizations on the OSS&E funding requirements as early in the program as possible.   

3. OSS&E ASSURANCE PROCESS

3.1 OVERALL PROCESS

3.1.1. OSS&E applies to all space and missile systems and end items throughout their product life cycle. SMs must ensure OSS&E for all their systems, e.g., launch vehicles, spacecraft, and ground systems (including user equipment). The process has two stages (see Figure 1):  the OSS&E Assurance Assessment (OAA) phase covers the system design, development, and initial production; the Continuing OSS&E Assessment (COA) addresses the operational suitability, operational safety, and operational effectiveness from initial fielding of the system through upgrades or block changes to its ultimate disposal.  The transition from the OAA phase to the COA phase is accompanied by a set of verification, certification, and/or readiness reviews held around the time of the decision to field the system. Specific responsibilities for implementing this process are detailed in Appendix A.  This process provides a structured incremental verification that all space and missile systems and end items, including ground systems, meet the OSS&E criteria. A disciplined engineering process with specific review points identifies mis​sion risks and mitigation plans, and achieves and preserves an assured OSS&E baseline throughout the system or end item operational life. 
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Figure 1 – OSS&E Assurance Process 

3.1.2. The OSS&E baselines must capture requirements, design goals, system performance, and sustainment issues in coordination with the user. The SM should establish an initial baseline and OSS&E Assurance Plan during the concept exploration (CE) phase.    The Milestone Decision Authority will evaluate and approve the baseline at each Milestone. In coordination with the user, the SM will continuously update the OSS&E baseline throughout the life cycle in concert with continuing engineering, manufacturing, supplier, equipment, or block changes.  By the time of the transition to a fielded system, a definitized OSS&E baseline must be coordinated and mutually agreed to by the SM and the user. After fielding, any changes to the OSS&E baseline must be approved by the SM in coordination with the user. 

3.1.3. Due to different program complexities and resources, the SM can tailor the baseline OSS&E assurance process to meet a particular program’s need based on its budget, schedule, level of maturity, and acceptable risk.  The SM should use trade studies, past performance, extent of unproven technology, back-up options, and other factors to support the decision to modify the sub-processes detailed in this document.  Assessment of the proposed process and the supporting review is necessary to determine applicability to the program and mission needs/circumstances.  The SM will document the system OSS&E process in the OSS&E Assurance Plan. The SMC Commander must approve the plan and all tailoring.

3.2 OSS&E ASSURANCE ASSESSMENT

3.2.1. The OSS&E Assurance Assessment process captures the normal practices of good systems engineering and provides the appropriate emphasis on total life-cycle sustainability.  It is the earliest manifestations of OSS&E assurance in the overall system design.  In the OAA phase of a system’s life cycle, the SM performs a series of programmatic and independent assessments during design, development, and manufacturing phases. The OAA evaluation should encompass the time period including System Requirements Review (SRR), System Definition Review (SDR), Preliminary Design Review (PDR), Critical Design Review (CDR), through to the decision to field the system or begin integration at the launch base.  The most effective time to make substantive OSS&E changes is during SRR, SDR, PDR, and CDR.  The SM should focus resources on OSS&E and bring in technical experts with appropriate experience during these reviews.  Later, the OAA focuses on minimizing performance risks and safety risks inherent in the system design. The OAA includes typical programmatic reviews, independent readiness reviews, incremental readiness reviews occurring at launch bases (chaired by the Detachment Commander in conjunction with SM), and functions performed by the Defense Contract Management Agency (DCMA). In addition, the SMC Commander holds monthly Program Management Reviews to provide a forum for decisions on system vehicle fleet-wide quality concerns, key manufacturing and launch process issues, and continued assessment of the OAA process.

3.2.2. The SM should make full use of available DCMA support.  With resident offices located at many Prime Contractors and major subcontractors, DCMA is often in the position to directly monitor and report on programs’ engineering and production efforts in the factory.  The OAA should include applicable DCMA-provided information from contractor technical meetings, hardware assembly and test observations, hardware and software reviews, and product and process audit results.

3.2.3. Depending on the scope and type of program, the OAA may include independent assessments at critical program development points throughout the acquisition life cycle. The OSS&E Assurance Plan should describe scope, schedules and budgets for independent reviews. The SM will evaluate the requirement for and propose the initial scope of independent reviews.  The SM will document any independent reviews in the plan in coordination with the SMC Chief Engineer.  The SM should assess the need for a formal Independent Readiness Review Team (IRRT) review as part of the OAA.

3.2.3.1 The Independent Readiness Review Team is maintained by SMC/AX to perform technical and safety risk assessments and propose risk mitigation and confidence-enhancing recommendations to the key stakeholders for their overall risk management consideration.

3.2.3.1.1 The IRRT will review all launch vehicles for which a minimum risk approach is clearly dictated by prohibitively high cost of the consequences of failure or by an unacceptable combination of costs and intangible factors associated with failure (e.g., Class A launch vehicles per MIL-HDBK-343).  Launch vehicles other than “Class A” are not required to have a formal review by the IRRT; however, the SM may choose to call for an independent review of the launch vehicle. In addition, the SM may request IRRT review of other systems including spacecraft and critical ground equipment under special circumstances (see Appendix B, section 1.1). 

3.2.3.1.2 SMC/AX will organize and establish IRRTs in coordination with the SM. The IRRT will report their findings and recommendations to the SM, the Mission Director, SMC/EN, and SMC Commander. Appendix B provides more detail regarding the organization and scope of reviews by the IRRTs.

3.2.4. The SM will develop a mechanism to capture and disseminate across programs and contractors those lessons learned during the OAA phase of the system’s life cycle.

3.3 CONTINUING OSS&E ASSESSMENT

3.3.1. The Continuing OSS&E Assessment is a process occurring after system fielding or launch and operational checkout, to continually preserve operational safety, suitability and effectiveness throughout the system’s operational life.  The SM retains OSS&E responsibility after fielding.  Throughout the program lifetime, the using command and AFMC will apply the best engineering and operation talent regardless of MAJCOM affiliation and sustain strong inter-command teamwork and engineering and operations discipline.  Sustainment programs will develop and implement specific tailored plans and processes that maintain OSS&E during modifications, upgrades, block changes, training, and other sustainment activities. The OSS&E Assurance Plan for each system and end item must include a detailed description of its COA process.
3.3.2. The SM, working with the using command, must develop and implement a process to continuously compare actual OSS&E characteristics of the fielded systems or end items to those of the OSS&E baseline.  Upon identification of discrepancies between the fielded item and its baseline, the SM and user will resolve them or modify the baseline.
3.3.3. The SM and the using command will jointly develop a mechanism to capture and disseminate operational lessons learned across programs and contractors after a system or end item is fielded.  This mechanism, which should include, as appropriate, Post Flight Analysis, on-orbit analysis, end-to-end system analysis, and Operational Review Board processes, must be reflected in the system’s OSS&E baseline. 
3.4 VERIFICATION, SPACE FLIGHT WORTHINESS CERTIFICATION, AND READINESS

3.4.1. General  

3.4.1.1 All space and missile systems and end items require some degree of confirmation that the OSS&E process has been successfully applied.  There are three levels of this confirmation:  Verification, Space Flight Worthiness Certification, and Readiness Reviews.  Figure 2 diagrams these levels, which are also explained in detail below.
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Figure 2 – OSS&E Validation

3.4.2. OSS&E Verification  

3.4.2.1 All space and missile systems and end items require OSS&E verification prior to fielding.  Prior to fielding a new system, the SM must verify that the system may be operated in an operationally safe, suitable, and effective manner and that the OSS&E baseline will be maintained throughout its operational life.  The SM must notify the SMC Commander, as the sustainment authority, of this verification. In addition, systems which comprise elements of USAF space missions or provide critical ground support to these missions must also be certified as space flight worthy (see 3.4.3). 

3.4.3. Space Flight Worthiness Certification

3.4.3.1 In addition to the required OSS&E verification, all USAF-developed spacecraft, launch vehicles, and critical ground systems must be space flight worthiness certified.  (Critical ground systems are those in which a failure could lead to mission loss.)  The SFWC3B will create and maintain the criteria for this certification.  The USAF SMs for the payload, spacecraft, launch vehicle, and/or ground systems/interfaces will be the space flight worthiness certification officials for their respective systems.  The SMC Commander will be the space flight worthiness certification official for overall USAF-managed space missions.  SMC Commander is responsible for approving the certification of USAF-managed spacecraft, launch vehicles, or critical ground systems/interfaces in support of non-USAF-managed space missions.

3.4.3.2 To certify a system, the SM and/or SMC Commander must formally review the compliance of the system with the SFWC3B Criteria. The SM must certify his or her system by the time of the Flight Readiness Review.  The SMC Commander may certify the integrated system at the Flight Readiness Review.

3.4.4. Readiness Reviews

3.4.4.1 In addition to the required OSS&E verification and space flight worthiness certification, all USAF-managed systems which are elements of a space mission (including experimental missions) must demonstrate their readiness for launch through participation in a series of readiness reviews.

3.4.4.2 As a minimum, these reviews must include a spacecraft Mission Readiness Review and the SMC Commander's Flight Readiness Review and a Post Flight Review.  The Launch Readiness Review is not required for SMC's OSS&E processes, but will typically be conducted by the Space Wing Commander.  High value missions may also require an Executive Mission Readiness Report to inform senior Air Force personnel of the decisions. Process details regarding these reviews may be found in the Appendices to this document.  Table I summarizes these reviews.


TABLE I  READINESS REVIEWS

	Type of 

Review
	Purpose
	Timing
	Conducted by:
	Presented to:

	MRR
	- Programmatic assessment of overall spacecraft system safety & design, IRRT  reports, leading to decision to begin integration


	- No later than decision to begin integration of the launch vehicle stack


	Program office personnel, Independent team(s)
	SM.  Mission Director and Det/CC may attend



	FRR
	- Space Flight Worthiness Certification

- Readiness of flight h/w, launch/support facilities, etc.

- Review all technical and safety risk issues


	- Before launch 

- Following  integration
	Mission Director with support from Det/CC 


	SMC/CC



	EMRR
	- Notify senior AF leaders of FRR results


	- Before launch 

- Following FRR

- only done at the direction of SMC/CC


	SMC/CC


	Senior AF personnel

	LRR
	- Final pre-launch operational readiness assessment
	- L-1 for expendable launch vehicle

- L-2 for SSP DoD

- L-3 for non-DoD IUS SSP flights


	AFSPC Wing Commander at launch site
	Message to:

Applicable authority, AFSPC/CC

	Post-Flight Review
	- Identify and document lessons learned from the launch campaign
	· Initial review within sixty days

· Other review activities as appropriate
	Program office personnel
	SMC/CC or designee


3.4.4.3 The Mission Readiness Review (MRR) is a formal review organized by the spacecraft SM. The Mission Director, launch program SM, and appropriate Detachment Commander may choose to attend. Program and support organization personnel conduct the MRR to evaluate the readiness of the spacecraft before final launch integration activities are initiated. The findings and deficiencies should be corrected or disposed of before the Flight Readiness Review. Following the MRR, the spacecraft SM makes the decision whether to begin the integration of the spacecraft with the launch vehicle.  Details of the MRR are given in Appendix C.

3.4.4.4 The Flight Readiness Review (FRR) is organized and coordinated with applicable SPOs and presented to the SMC Commander, or designated representative, by the Mission Director and supported by the launch base Detachment Commander. This review evaluates the space flight worthiness of the integrated flight hardware.  It also notes the readiness of launch and support facilities (ground systems), range and orbital operations, and the readi​ness and training of the operating personnel. The review includes a safety verification of the integrated system.  The briefing will provide the SMC Commander with hardware and software mission status for the launch vehicle, the spacecraft, ground systems, operations, and associated interfaces. The briefing will take place after the spacecraft and the launch vehicle are integrated, approximately one to three weeks before launch.  At completion of the FRR, the SMC Commander will assess and may certify space flight worthiness of the integrated system for USAF space missions.  For USAF-managed spacecraft and launch vehicles in support of non-USAF customers, the SMC Commander will be responsible for approving the SM’s certification. The FRR may be tailored to meet the requirements of specific missions. See Appendix D for details of the FRR.

3.4.4.5 Following the FRR, some missions may have an Executive Mission Readiness Report (EMRR). The SMC Commander will use the EMRR to inform senior Air Force leadership of the flight readiness decision. 

3.4.4.6 The Launch Readiness Review (LRR) (an AFSPC review, not a formal part of SMC's OSS&E process) is an operations readiness re​view orga​nized by the AFSPC launch site Wing Commander, or the Launch Pro​ces​s​ing Agency when a non-Air Force Space Command launch site is used. This process and supporting review may pro​vide a summary pre-launch assess​ment of the readiness sta​tus of the total system (space and launch vehicles), the launch facil​i​ty, the range and the Air Force Satellite Control Network or other on-orbit sup​port. Additionally, at the LRR the Launch Decision Authority may verify the closure of action items and determine the readiness status of the launch site, range resources, safety, training, weather, and recovery teams. It is con​ducted following integrated launch vehicle/spacecraft systems test at launch day mi​nus 1 to 2.  

3.4.5. The Post-Flight Review is a review or set of reviews organized by the Mission Director  (or LV SM if Mission Director non-USAF) to capture lessons learned from the launch campaign.  The Mission Director will ensure that an initial review is conducted for every mission within typically sixty days after launch.  The OSS&E Assurance Plan should document the system-specific post-flight review process.  This process should include a mechanism to share lessons learned with other SPO Chief Engineers and senior SMC leadership, e.g. the Chief Engineers Council.  The SPO Chief Engineer(s) will document all lessons learned. 

4. OSS&E ASSURANCE PLAN 

1.1. GENERAL CONSIDERATIONS

1.1.1. All space and missile product line SMs must create and maintain an approved OSS&E Assurance Plan(s). The plan should be drafted as early in the program as possible. The plan will evolve as the program matures and should detail incremental phased reviews, such as SRRs, SDRs, PDRs, and CDRs.  These reviews must include assessments of overall system safety, suitability, and effectiveness, and the steps taken to mitigate risks to mission success.  OSS&E activities should be formally reflected in the contract, as appropriate, and should be incorporated/referenced into the program management plan and/or other appropriate program documentation. These plans will describe the assurance process for their system and end items and include scope, budget and schedule. The program management plan should incorporate or reference the OSS&E Assurance Plan.  The SMC Commander or designated representative must approve each OSS&E Assurance Plan and all revisions. 

1.1.2. New Programs.  As early in a program as possible, including the proposal phase, a SM should have at least a preliminary OSS&E Assurance Plan. OSS&E requirements should be reflected in the request for proposal, so that the contractor can estimate the required funding and schedule to accomplish the process and supporting reviews.  As a SPO formulates a new program, the SM should determine the basic approach to be considered for OSS&E assurance. 

1.1.3. Existing/Heritage/Legacy Programs.  The SM of an existing program should evaluate that program considering such factors as life cycle, flight experience, hardware/software maturity, and known future modifications such as block changes to existing systems and their forward/backward compatibility.  The SPO should prepare an OSS&E Assurance Plan based on this evaluation.   

1.2. CONTENTS OF THE PLAN

4.2.1. General.  Each SM must develop and implement an OSS&E Assurance Plan to ensure systems and developmental engineering rigor throughout the life cycle of the system or end item.  A single plan can cover more than one system or end item.  The plan should address three principal topics:  the processes to be employed to implement the key elements of OSS&E assurance, system-specific reviews and certifications, and the maintenance of the OSS&E baseline over the system’s life cycle.  The referencing of existing documentation in the OSS&E Assurance Plan is strongly encouraged.

4.2.2. OSS&E Key Elements.  The plan should identify how the SM will implement each of the key elements of OSS&E (see Section 2) throughout the OAA and COA phases.  It should also include documentation of the processes used to preserve the OSS&E baseline.  The scope, budget, and schedule of these processes should also be included.  If documentation exists describing any of these items, the documentation need only be referenced in the OSS&E Plan.  Budgets and schedules need only be reported at the summary level or by reference.

4.2.3. Reviews and Certifications.  The SM will document in the plan the programmatic assessments that occur during the design, development, and manufacturing phases. The plan should indicate how these assessments integrate with the key elements described in Section 2 above.  The plan should reflect, as appropriate, existing programmatic reviews incorporated into the OAA (see Section 3.2.1), planned independent review or IRRT activities, OSS&E verification, Space Flight Worthiness certification, readiness reviews, and any other system-specific certifications.  The program schedule given in the OSS&E Plan should reflect these reviews and certifications.

4.2.4. Maintenance of the OSS&E Baseline.  The SM will document in the plan how the user/operator community will be engaged to accomplish the COA in accordance with defined AFMC metrics levels (see Appendix E).  This should include documented agreements between the SM and the using command or users which establish key or critical OSS&E characteristics of the system or end item.  The plan should detail actions to be taken to assure and preserve the OSS&E baseline throughout the operational life of the system or end item, including processes to continuously compare the actual OSS&E characteristics with the baseline and to resolve any discrepancies.  The plan should describe the mechanisms by which operational lessons learned can be captured and disseminated across programs and contractors after a system or end item is fielded.

1.3. SPECIAL SITUATIONS

4.3.1. SMs of systems with special situations are free to tailor any aspect of this OSS&E process.  For example, an airborne system SM might tailor the process to follow Air System policy guidance.  An experimental space system SM might streamline reviews to accept more risk of failure.  All such tailoring must be approved by the SMC Commander.

1.4. REVIEW AND APPROVAL

1.4.1. Interested stakeholders and personnel with program experience and knowledge should review the OSS&E Assurance Plan. These individuals would typically include the launch base detachments, the launch processing facility, launch range, range safety, on-orbit operators, and the customer.

1.4.2. The SM must submit the OSS&E Assurance Plan to the SMC Chief Engineer for review.  The SMC Commander or designated representative must approve the plan. The OSS&E Assurance Plan will change over the program’s life cycle; the SMC Commander or designated representative must approve any changes to an approved OSS&E Assurance Plan. 

1.4.3. Program Executive Officers (PEOs) and Designated Acquisition Commanders (DACs) will employ milestone decision processes, in conjunction with the operational commands, to ensure the evolutionary development of OSS&E baselines for systems and end items in their portfolios.  To that end, the SM may choose to coordinate the OSS&E Assurance Plan with the system PEO or DAC. 

1.4.4. In the event unexpected circumstances significantly increase program risk, the SM, in coordination with other key stakeholders, must review the system’s OSS&E Assurance Plan in light of the increased risk and recommend any necessary modifications to the SMC Commander for approval. On the advice of the SMC Chief Engineer, the SMC Commander may also direct supporting reviews and/or additional processes beyond those listed in the OSS&E Assurance Plan. 

1.4.5. The SM must distribute copies of the approved OSS&E Assurance Plan to all  stakeholders, including  the SMC systems engineering office (SMC/AXE) and SMC safety office (SMC/AXZ).
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APPENDIX A:  OSS&E ASSURANCE PROCESS RESPONSIBILITIES
The ma​jor responsi​bilities for imple​menting the OSS&E assurance process are given in the following paragraphs.  

1. SMC Commander
1.1. The SMC Commander must ensure there is an OSS&E Assurance Plan for each system within the AFMC space and missile product line.

1.1.1. The plan must include appropriate government involvement in the full range of requirements, design, manufacturing, and testing accomplished by either contractors or the government.

1.1.2. The SMC Commander must approve the OSS&E Assurance Plan and any tailoring thereof.

1.2. As the system sustainment authority, the SMC Commander will receive notification from the SM of the verification of a system’s ability to be operated in an operationally safe, suitable, and effective manner and that the OSS&E baseline can be maintained throughout its operational life.

1.3. The SMC Commander must lead the AF space flight worthiness certification process.  The SMC Commander will:

1.3.1. With the advice of the SFWC3B, establish criteria for determining space flight worthiness certification of space systems and missions and provide support for their application as required.

1.3.2. Chair the SFWC3B.

1.3.3. Chair the SMC Commander's Flight Readiness Review.

1.3.4. Certify the space flight worthiness of overall USAF-managed space missions and approve the SM certification of USAF-managed spacecraft, launch vehicles, or critical ground systems in support of other space missions.

1.4. The SMC Commander may designate the Mission Director for USAF space missions.

1.5. The SMC Commander will inform senior Air Force leadership of the flight readiness decision for high value space missions.

1.6. Upon the advice of the SMC Chief Engineer, the SMC Commander may direct supporting reviews and/or additional processes beyond those listed in a system’s OSS&E Assurance Plan.
1.7. Following the FRR the SMC Commander will notify AFMC/CC of launch success, failure, or delay.
2. SMC Chief Engineer
2.1.1. The SMC Chief Engineer (SMC/EN) or designee will serve as the overall SMC moni​tor, facilitator and coordinator of the OSS&E assurance process, including space flight worthiness certification, readiness reviews, independent reviews, OSS&E assurance planning, and executive support. The SMC Chief Engi​neer will maintain a file of all minutes, presentations, and other pertinent records of each IRRT review, IRR, FRR, EMRR, PFR and similar SMC processes. The SMC Chief Engineer shall schedule, arrange the agenda and send out the announcement for all IRRs and IRRT reviews, FRRs, PFRs and similar SMC processes. The SMC Chief Engineer serves as an independent reporting chain to the SMC Commander for the SPO Chief Engineers.

3. Mission Director 
3.1. The Mission Director will be responsible for spacecraft and launch vehicle processing and maintaining flight worthiness of the integrated stack.  The Mission Director will accomplish this through the launch vehicle SM for all USAF-acquired launch vehicles, and through the spacecraft SM for all USAF-acquired spacecraft.

3.2. The Mission Director is the sole decision authority for the flight worthiness of the integrated stack during the launch countdown.  The Mission Director will make a launch vehicle and spacecraft GO/NO-GO recommendation to the Launch Decision Authority after ensuring all reasonable and prudent steps have been taken to ensure flight worthy systems are available for launch.  A launch cannot proceed without a "GO" for launch from the Mission Director.

3.3. The Mission Director (or LV SM if MD non-USAF) will conduct the Flight Readiness Review, presenting it to the SMC Commander.
3.4. Support the AFSPC Launch Readiness Review and launch countdown operations.
3.5. Following the FRR, provide timely updates to the SMC Commander for:
· Launch delays
· Launch vehicle success or failure (notionally, within 30 minutes of launch)
· Major deviations from nominal after launch
3.5.1. If the SMC Commander cannot be reached, the Mission Director will contact the SMC Command Post who must then attempt to notify the SMC Commander, SMC/CD, SMC/CV, or SMC/AX.
3.6. During launch operations, the Mission Director will work with the launch vehicle and/or spacecraft SM to determine appropriate responses to launch vehicle or USAF-acquired spacecraft problems, off-nominal issues, or anomalies when the flight worthiness of the integrated stack is in question.  These responses may include leadership of an anomaly resolution team.  (See AFI 10-1211.)
3.7. During launch operations, the Mission Director will coordinate AFMC support to any AFSPC-led anomaly resolution efforts.  (Note that AFSPC will only lead anomaly resolution efforts not associated with flight worthiness of the integrated stack or associated ground equipment.  See AFI 10-1211.)
3.8. The Mission Director will ensure that an initial Post-Flight Review is conducted for every mission within typically sixty days after launch.  The initial Post-Flight Review will include reviews of launch operations, the launch vehicle, the spacecraft, and critical ground systems.  SPO Chief Engineers should document all lessons learned and provide these lessons to the Chief Engineer.
4. Detachment and Site Activation Task Force (SATAF) Commanders
4.1. Detachment 8, Detachment 9, and SATAF commanders are the launch wing focal points for launch base issues and concerns and will inform the appropriate SMs and/or the  SMC Chief Engineer for comments and resolution.  Detachment 11 will assist, as requested, if HQ AFSPC support is required.
4.2. Detachment 11 will work with the SMs and the SMC Chief Engineer to foster a cross-cutting OSS&E program for the fielding and sustainment of systems.
4.3. Detachment and SATAF commanders will provide assessments of program OSS&E execution to the SMC Commander or SMC/EN on request.
4.4. The Detachment 8, Detachment 9, or SATAF commander, as appropriate, is responsible for conduct​ing processes and reviews at the launch base that are associated with the integrated launch stack including incremental readiness reviews, in support of the SM.
4.5. The Detachment 8, Detachment 9, or SATAF commander, as appropriate, will participate in MRRs for systems scheduled to be launched from the Detachment or SATAF’s launch base.
4.6. The Detachment 8, Detachment 9, or SATAF commander, as appropriate, in coordination with the SM, will direct the launch vehicle and/or spacecraft launch base processing flow.
4.7. The Detachment 8, Detachment 9, or SATAF commander, as appropriate, will support the FRR for systems being launched from the Detachment or SATAF’s launch base.
4.8. The Detachment 8, Detachment 9, or SATAF commander, as appropriate, will develop milestone schedule dates for coordination with AFSPC.
4.9. The Detachment 8, Detachment 9, or SATAF commander, as appropriate, will request facilities, resources, personnel, and scheduling support from AFSPC.
4.10. Following the FRR, the Detachment 8, Detachment 9, or SATAF commander, as appropriate, must provide timely updates to the SMC Commander for USAF launches of non-combatant command payloads in the following situations:
· Launch delays

· Launch vehicle success or failure (notionally, notify within 30 minutes of launch)

· Major deviations from nominal after launch

4.10.1. If the SMC Commander cannot be reached, the Detachment 8, Detachment 9, or SATAF commander, as appropriate, will contact the SMC Command Post who must then attempt to notify the SMC Commander, SMC/CD, SMC/CV, or SMC/AX.
5. Single Manager
5.1. SMs must manage their programs to en​able implementa​tion of the OSS&E assurance process. The SM is responsible for creating and executing the tailored OSS&E Assurance Plan.

5.2. Prior to fielding a new system, the SM must verify that the system may be operated in an operationally safe, suitable, and effective manner and that the OSS&E baseline will be maintained throughout its operational life.  The SM will notify the SMC Commander of this verification.

5.3. The SM of an Air Force launch vehicle may require an IRRT review of each launch vehicle.

5.4. The SM may request an Independent Readiness Review of any aspect of his or her system or end item.  In particular, the SM may request an IRRT review under circumstances such as:

a. First‑of‑a‑series spacecraft or missile system

  
b. Major modifications or block changes to a spacecraft or missile system

  
c. Significant elapsed time from a previous flight of same spacecraft

  
d. Recent major anomaly on any relevant launch vehicle, spacecraft or missile


  
e. Very high launch cost or nationally significant mission 



f.  Major ground system modifications in support of space systems

5.5. The SM will make the decision to begin integration of the spacecraft with the launch vehicle based on the system’s MRR.

5.6. The SM must certify the space flight worthiness of assigned space systems not later than the FRR.  The SM must certify the space flight worthiness of their system to the SMC Commander in accordance with established criteria and document the method of compliance with these criteria.

5.7. The SM will assure the integrity of the OSS&E baseline over the operational life of the system or end item.

5.7.1. Working with the using command, the SM will develop a mechanism, which will be reflected in the system OSS&E baseline, to capture and disseminate operational lessons learned across programs and contractors after a system or end item is fielded.
5.8. Following FRR, the launch program SM must provide timely updates to the SMC Commander for USAF launches of non-combatant command payloads in the following situations:
· Launch delays
· Launch vehicle success or failure (notionally, notify within 30 minutes of launch
· Major deviations from nominal after launch
5.8.1. If the SMC Commander cannot be reached, the SM will contact the SMC Command Post who must then attempt to notify the SMC Commander, SMC/CD, SMC/CV, or SMC/AX.
6. SPO and Detachment Chief Engineers
6.1. SPO and Detachment Chief Engineers will be responsible and accountable to their SM or Detachment commander for the consistent application of a disciplined engineering process to achieve and preserve OSS&E throughout the system or end-item operational life.

6.2. SPO and Detachment Chief Engineers will ensure any delegated technical authority is to technically competent organic or contractor entities capable of performing those activities.

6.3. SPO and Detachment Chief Engineers will support the SM in creating and maintaining system and end item configurations.

6.4. SPO and Detachment Chief Engineers will assist the SM in developing sustainment actions from fielded performance data to prevent OSS&E degradation.

6.5. SPO and Detachment Chief Engineers will support the SM in ensuring manufacturing and repair entities provide quality products and services.

6.6. SPO Chief Engineers will support the SM by developing and maintaining the content of all required baseline technical data.

6.7. When systems or end-items involve more than one product line,  SPO Chief Engineers will coordinate OSS&E assurance activities with the SMC Chief Engineer and other centers, as appropriate.

6.8. SPO and Detachment Chief Engineers will apply lessons learned from relevant programs to their processes, systems and end-items.  This responsibility includes managing a Post-Flight Review process and documenting lessons learned.  It also includes monitoring appropriate data sources, such as pedigree packages, non-conformance reports, Original Equipment Manufacturer service literature, USAF Deficiency Reporting and Investigating System (T.O. 00-35D-54), and the Government Industry Data Exchange Program (GIDEP), or other documents.

6.9. SPO and Detachment Chief Engineers will keep the SMC Chief Engineer informed of any major technical issues arising in their systems or processes as necessary.

6.10. The Detachment 11 Chief Engineer will provide a forum for SPO Chief Engineers to bring forward sustainment issues for resolution and common solutions, as applicable.

APPENDIX B:  INDEPENDENT READINESS REVIEW TEAM

1. General Considerations

1.1. The SMC Directorate of Systems Acquisition (SMC/AX) will establish and maintain an IRRT to provide an independent assessment of program risks.  The IRRT will perform a tailored review of all AF launch vehicles used in AF missions for which a minimum risk approach is clearly dictated by prohibitively high cost of the consequences of failure, or by an unacceptable combination of costs and intangible factors associated with failure (e.g., Class A launch vehicles per MIL-HDBK-343).  (A MAT review will be conducted for launch vehicles involved in NRO missions.)  In addition to this on-going activity, the IRRT will perform specialized reviews of other space and missile systems under circumstances such as:

a. First‑of‑a‑series spacecraft or missile system

  
b. Major modifications and block changes to a spacecraft or missile system

  
c. Significant elapsed time from a previous flight of same spacecraft

  
d. Recent major anomaly on any relevant launch vehicle, spacecraft or missile


  
e. Very high launch cost or nationally significant mission 



f.  Major ground system modifications in support of space systems

The IRRT, based on the OSS&E Assurance Plan, will coordinate with the SM, Mission Director, and SMC Commander to develop a recommendation on the necessity of conducting a review.  The SMC Commander is the decision authority for reviews by the IRRT.

2. Structure
2.1. An IRRT is a group of experts independent of the program under review who provide a technical assessment of the system, identify risks to safety or mission success and recommend corrective actions.  The IRRT reports their findings and recommendations to the system SM, the Mission Director, the SMC Chief Engineer, and the SMC Commander.

2.2. SMC/AX selects a field grade USAF officer or civilian equivalent to chair the IRRT. The Aerospace Corporation selects the co-chair.   IRRT members are drawn principally from The Aerospace Corporation.  Other private, aerospace-industry mission partners, such as SETAs and contractors, may also participate. The general organization is presented in Figure B-1. The government and Aerospace leads are resident within the SMC/AX organization to provide independence and a direct reporting chain to the SMC Commander.
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Figure B-1:  IRRT Structure

2.3. The IRRT chair will establish boards to review specific systems (e.g., a Delta II board, a GPS board) as necessary.  Boards for launch vehicles will be standing bodies while those of other systems will be ad hoc bodies. The IRRT chair will also appoint panel members on an as-needed basis to each board appropriate to the scope of the system review. Panel members should be technical experts in areas of the agreed-to scope of the review.  The IRRT chair and co-chair select additional individuals from the IRRT to staff technical review boards and panels as appropriate for the programs being reviewed.

2.4. The chairperson must ensure that all IRRT members are aware of program security requirements and hold the proper security clearances.  The chairperson must also obtain team agreements to protect proprietary data when appropriate.

2.5. The IRRT chairperson will ensure that the team members receive adequate training on IRRT scope, function, and processes. 

3. Scope and Timing
3.1. The IRRT and SM will collaborate on the scope of the review.  The IRRT retains the authority to determine the topics it will review.  The SM retains the authority to determine what information his or her contractor will supply to the IRRT.  The elements to be reviewed are dependent on the changes since previous missions, known program problems/deficiencies, and areas of design complexity and risk.  The IRRT should consult with the cognizant SM during definition of the final scope but, when doing so, should keep in mind the requirement for the independence of the review. The IRRT chairperson is responsible for interpreting the scope of the review for the team members and assuring that the activities remain within scope. 

3.2. The extent of the review effort depends on hardware/software design and development stage of the program, hardware/software performance history, resources available for the review, changes since previous reviews, and the scope of previous reviews.  Where no previous review has been accomplished, and where no flight experience exists, the readiness review may expend more effort than otherwise would be required examining critical design areas, the adequacy of the test program, and adequacy of preparations for launch and flight operations support.  Where flight experience exists, and where adequate readiness reviews have been previously accomplished, the effort can be concentrated on review of program changes/discrepancies since the previous review and adequacy of the response to previous review recommendations. 

3.3. The review by the IRRT should be scheduled to provide sufficient time for an effective program review and for the cognizant program office to implement critical recommendations. In planning the timing of independent reviews, the objective should be to provide findings to the program office sufficiently in advance of system shipment to the launch site or initiation of final launch preparations to allow maximum time for implementing critical recommendations. In determining a review schedule, the chairperson will weigh the convenience and desirability of tying the review to such events against the constraints of minimizing impact on program office/contractor activities, and of maximizing the time available for correcting problems identified in the review.

4. Implementation Approach
4.1. Activities of the IRRT generally follow a five phase process.

4.2. Phase I -- Preparatory Activities.  Following designation of the specific board chairperson, the IRRT co-chairs and the board chair should become sufficiently familiar with the program and requirements for the review to define the scope of the review and establish the board organization.  A detailed schedule for all review activities should then be worked out and agreed upon with the Single Manager prior to start of Phase II. Phase I should be started approximately 1 month prior to phase II.

4.3. Phase II -- Kickoff Meetings.  Introductory sessions should be conducted for the entire board to explain the purpose of the review, present schedules, provide background data, and receive program familiarization briefings from the program office and contractor(s).

4.4. Phase III -- Panel Review.  The review panels work in parallel in their specific areas.  Close coordination of activities with the board chair occurs during the phase.

4.5. Phase IV -- Output Presentation.  Detailed results of the various technical reviews are written on individual report forms and organized into a briefing format.

4.6. Phase V -- Reporting.  A summary briefing on results of the review activities with conclusions and recommendations is provided to the SM, the Mission Director, the SMC Chief Engineer, and the SMC Commander, and a final report is prepared.  When possible, the final report should be published prior to launch. The follow-up and closeout of all concerns are the responsibilities of the program office.

5. Launch Vehicles
5.1. Given the critical nature of the launch vehicle to the overall mission success, all AF expendable launch vehicles for which a minimum risk approach is clearly dictated by prohibitively high cost of the consequences of failure, or by an unacceptable combination of costs and intangible factors associated with failure will be subjected to an independent review. As a result, SMC/AX will maintain standing IRRT boards for  USAF launch vehicles.  By maintaining a standing IRRT board for launch vehicles, SMC/AX aims to provide a seamless transition throughout the program life cycle, build on existing processes, enhance cross-program support, and simplify the interfaces to the SPOs and contractors. 

5.2. For AF launch vehicles the IRRT board’s function is to perform independent risk assessments and identify increased technical risks beyond the established mission baseline on these launch vehicles.  When increased risks beyond the baseline are identified, the board proposes risk reduction and confidence-enhancing recommendations to the key stakeholders for their overall risk management consideration. 

5.3. The board should normally track a given launch vehicle through the FRR. The board members have a responsibility to review and comment on closure approaches for their concerns.  The board should monitor the closure of all concerns documented by tracking the recommended corrective actions until completed.

6. Output of Reviews by the IRRT

6.1. The output of reviews by the IRRT should consist of the following:
6.1.1. Action items recommending program office action.  

6.1.2. Briefing to the SM, Mission Director, SMC Chief Engineer, and SMC Commander.  The briefing should:

a.
Summarize the scope of the review by the IRRT.


b.
Provide an assessment of mission technical risk.



c.
Describe those concerns which are considered potentially launch limiting, with an assessment of the risk if not corrected and the IRRT’s recommendations for corrective action. (Other concerns, not considered launch limiting, may be included at the discretion of the IRRT chairperson.)



d.
Include an opportunity for response by the program office to the concerns briefed by the IRRT.

6.1.3.  A final report, with copies furnished to the SM, SMC/AX, and the Aerospace Corporation program office system engineering director.  The report should include:



a.
Description of the charter, objective, scope, and tasks of the review.


b.
List of team members and their specialty areas.


c.
Very brief summary of team activities.


d.
Compilation of action items 



e.
Copy of the final briefing (including program office briefing charts addressing findings).

f. Independent team’s recommendation on readiness of the mission to proceed.

6.1.4. Feedback to SMC/AX identifying "lessons learned" concerning the review process.

7. Program Office/Contractor Support of Reviews by the IRRT:

7.1. The SPO must fund the following IRRT costs: 

a. Contractor Support Costs.  All charges and contract modifications resulting from contractor support for IRRT investigations.

b. Special Consultant Costs.  Funding for any expertise purchased from commercial firms to augment the IRRT investigation, if requested by the SM.

7.2. The program office assists the IRRT by supplying an indoctrination briefing, requested documents, contractual authorization for contractor support, a contact point for information exchange, and other assistance when requested. 

7.3. The SPO appoints a representative to act as liaison between the IRRT and the program office/contractor(s).

7.4. The program office ensures that the contractors and vendors give the review all necessary support. Generally, contractor support includes the following:

a. Indoctrination briefing/review data package.  It is advisable to request that the contractor set up a centralized liaison office where a complete, properly catalogued set of pertinent, up-to-date documents is available. 

b. Support of panel working group meetings by appropriately qualified personnel.

c. Collecting and furnishing copies of requested information.

d. Provision of meeting facilities.

8. SMC/AX RESPONSIBILITIES  

8.1. SMC/AX’s responsibilities for independent readiness reviews include the following:

a. Providing necessary management support to organize and establish the IRRT, including government staff.

b. Fund Aerospace support of the IRRT.

c. Select the IRRT chair.

d. Providing or securing executive and administrative support as required.

e. Maintaining a file of documentation pertinent to IRRT’s review/assessment including final reports. 

APPENDIX C:  MISSION READINESS REVIEW

1. The Mission Readiness Review is a formal review organized by the spacecraft SM. Program and support organization personnel conduct the MRR to evaluate the readiness of the system before final launch preparation activities are initiated. At the conclusion of the MRR, the SM will make the decision to ship the spacecraft to the launch base or to begin integrating the launch vehicle and spacecraft at the launch base, as appropriate.  The review should assure interface compatibility between the spacecraft and launch vehicle.

2. At the MRR, the SM must:

2.1. Review the payload test history at the factory, anomalies and open items, configuration changes, safety issues, “fix-before-launch” concerns, and independent readiness review concerns.  The SM and contractor team should certify that the payload is ready for pre-launch processing. 

2.2. Confirm that the Air Force Satellite Control Network (AFSCN) command and control nodes and remote ground stations are able to meet the mission support requirements and that the network readiness schedule supports the anticipated launch date.

2.3. Identify any AFSCN resource or personnel proficiency problems that could impact support of mission launch, schedule, security, or orbital operations, including readiness status of hardware and software.

2.4. Review AFSCN mission roles and responsibilities, and the pre-launch operations structure.

2.5. Review the readiness of the appropriate SMC Launch Base Detachment to begin integration activities.

2.6. Review the disposition of independent readiness review concerns, if applicable.

2.7. Determine what actions, if any, remain to be accomplished at the integration facility and/or launch base.

3. The SPO Chief Engineer should analyze MRR files to identify recur​ring problems or concerns.  Any such recur​ring problems or concerns should be archived for access and correlation with other programs.

APPENDIX D:  FLIGHT READINESS REVIEW 

1. For all missions where the SMC Commander is responsible for the certification of the overall system or is responsible for approving the certification of a launch vehicle, spacecraft, or critical ground system, a Flight Readiness Review will be presented to the Commander or designated representative.  A FRR will not be held when neither the LV nor the spacecraft are under the control of the USAF.  The FRR will provide the commander with hardware and software mission status for the launch vehicle, the spacecraft, and/or critical ground systems, as well as associated interfaces. The briefing will take place after the spacecraft and the launch vehicle are integrated, approximately two weeks before launch. SMC FRR products and processes may be tailored to meet the requirements of specific missions. FRR products and process are shown in Table D-1. 

	Review Task
	When Required
	Product Summary
	Responsible Organization

	Integrated launch vehicle/spacecraft
	Always
	OSS&E review of integrated system hardware and software
	Mission Director (or LV SM if MD non-USAF)

	Launch Vehicle
	Always
	Launch Vehicle, interface, contractor reviews, and processing certification
	Launch Vehicle System Program Director

	Spacecraft
	Always
	Spacecraft, interface, contractor reviews, and processing certification*
	Spacecraft System Program Director

	AFSPC Operations 
	Always
	Status 
	14th AF

	· Range Readiness
	
	Range status
	

	· Launch Operations
	
	Launch operations status
	

	· Orbital Operations
	
	Telemetry, tracking, and commanding (Transfer / on orbit system) status
	

	Independent Reviews
	All launch vehicles, select satellites and ground systems
	Objective assessments of launch vehicle and/or spacecraft*
	IRRT Chair


*For AF-procured launch vehicles with a non-AF-procured spacecraft this review should cover only the launch vehicle and the interface between the launch vehicle and the spacecraft.

Table D-1: Flight Readiness Review Products

2. The SMC Commander (or designee) chairs the FRR which includes all areas of mis​sion prepara​tion for which the AF has full or partial responsibility for mission success. Participants in the FRR include the Mission Director, the Launch Vehicle and Spacecraft SMs, Launch Vehicle and Spacecraft  Prime Contractors, AFMC, and Independent Readiness Review Chair. The SMC Commander will assess results of the FRR brief and poll FRR participants regarding the space flight worthiness of the mission. At a minimum, the following FRR participants will be polled:  Mission Director, Spacecraft Single Manager, Launch Vehicle Single Manager, 14th Air Force, appropriate SMC Detachment Commander, The Aerospace Corporation, IRRT Chair, and SMC Chief Engineer. With the advice of the panel members, the SMC Commander may certify the space flight worthiness of the overall mission or approve the space flight worthiness certification of the Air Force-procured component or designate action items which must be completed before he will certify or approve the space flight worthiness. The SMC Commander may also determine that the mission is ready to proceed.

3. Roles and Responsibilities

3.1. SMC Commander will:

3.1.1. Chair the FRR.

3.1.2. Serve as the space flight worthiness certification authority of the overall USAF space mission; serve as the space flight worthiness certification approval authority for Air Force-procured components of non-USAF space missions.

3.1.3. Document space flight worthiness certification for each USAF mission, or for the USAF managed spacecraft and/or launch vehicle when supporting a non-USAF customer, at the conclusion of the FRR.

3.2. SMC/EN will manage the readiness and certification process for the SMC Commander, and will perform the administrative functions needed to support the FRR including the schedule, agenda, announcement and archiving.

3.2.1. Coordinating with the Mission Director (or LV SM if MD non-USAF) prepare the Space Flight Worthiness Certification for approval by the SMC Commander.  After approval by the SMC Commander this certification is sent electronically to HQ AFMC/CC/DO/DR/EN, HQ AFSPC/CC/DO/DR, HQ USAF/AQ/XO, 14AF/CC/DO, applicable  Wing Commander (45SW or 30SW/CC), and applicable SMC Detachment Commander (SMC Det 8 or Det 9/CC).

3.3. The Mission Di​rec​tor (or LV SM if MD non-USAF) will:  

3.3.1. Ensure that all open issues con​cerning  elements of the integrated stack are as​sessed and briefed at FRR.  

3.3.2. Brief the OSS&E review of the integrated system hardware and software.  Interface compatibility of the launch vehicle and spacecraft will be presented as required in the review.  The briefing should be coordinated with the launch vehicle and spacecraft briefings, the agenda, and potential recommended actions.  

3.3.3. Participate in the FRR poll.

3.4. The Launch Vehicle System Program Director will:

3.4.1. Review prior to the FRR the vehicle/upper stage factory test history, production or processing anomalies, open items, configuration changes, performance margins, the status of any open “fix-before-launch” concerns, any remaining major risk items,  and other readiness or mission assurance review concerns. Information will be provided and coordinated with the Mission Director prior to the FRR, and briefed to the SMC Commander at the FRR.  

3.4.2. Certify the space flight worthiness of the launch vehicle.

3.4.3. Participate in the FRR poll. 

3.5. The Spacecraft System Program Director will:

3.5.1. Review prior to the FRR the payload test history at the factory, anomalies and open items, configuration changes, safety issues, “fix-before-launch” concerns, and any remaining major risk items from the MRR or other reviews. Information will be provided and coordinated with the Mission Director prior to the FRR, and briefed to the SMC Commander at the FRR.  

3.5.2. Certify the space flight worthiness of the spacecraft.

3.5.3. Participate in the FRR poll. 

3.6. The SMC launch base Detachment Commander will:

3.6.1. Review the vehicle integration activities prior to the FRR and report any issues to the Mission Director and appropriate SM(s).

3.6.2. Participate in the FRR poll.

3.7. 14th Air Force will: 

3.7.1. Review prior to the FRR the pre-launch activities, and “fix-before-launch” concerns regarding range readiness status, launch operations status, and the transfer/on orbit system status.  

3.7.2. Participate in the FRR poll. 

3.8. The Aerospace Corporation or SETA President will:

3.8.1. Provide objective assessments of the launch vehicle and/or spacecraft. Information will be briefed to the SMC Commander at the FRR.  

3.8.2. Participate in the FRR poll.

3.9. The IRRT chair as required for critical programs will:

3.9.1. Provide an independent readiness review of the launch vehicle, spacecraft, and/or other mission critical elements. Information will be briefed to the SMC Commander at the FRR.

3.9.2. Report on the disposition of major concerns of the IRRT.

3.9.3. Participate in the FRR poll.

APPENDIX E: POST FLIGHT REVIEW  

1.
A Post Flight Review (PFR) will be presented to the SMC Commander or designated representative (e.g., SMC/CV/CD/AX, Mission Director, etc.) for all missions that have a Flight Readiness Review. The PFR is intended to capture lessons learned from the mission and to implement those lessons learned before the SPO's next mission.  If there are no significant lessons learned from a mission the SPO will note that in writing at the PFR.  The PFR is intended to be a higher level summary review suitable for someone of the SMC Commander's rank.  Therefore, detailed in-depth reviews are the responsibility of the SPOs and all missions will conduct a post flight evaluation before presenting summary data at the PFR to SMC/CC or SMC/CC's designee.  All missions will coordinate with SMC/AX on a recommendation of whether or not a PFR should be presented to SMC/CC or to SMC/CC's designee with the final decision made by SMC/CC.  The PFR typically covers the period from the Mission Readiness Review through early on-orbit operations.  The PFR should cover ground operations, launch and on-orbit operations, the launch vehicle, spacecraft,  critical ground systems and the payload user's ground station. The briefing will typically take place approximately 60 days after launch and after early on-orbit operations are completed.  It is preferred that the PFR consist of just one meeting where all the mission critical elements are discussed at once.  However, with coordination from SMC/AX and approval from SMC/CC (or designee) the PFR can be a series of meetings provided all mission critical elements are covered.  Also with coordination from SMC/AX and approval from SMC/CC (or designee) the PFR can be a written report without an accompanying presentation.  Lessons learned and implementation methods of interest to other SPOs  may be presented to the SPO Chief Engineers at the Chief Engineers Council.  PFR products and processes may be tailored to meet the requirements of specific missions. Typical PFR products and process are shown in the table below. 

	Review Task
	When Required
	Product Summary
	Responsible Organization

	Integrated Mission
	Always
	Review of integrated mission hardware, software and operations
	Mission Director (or LV SM if MD non-USAF)

	Launch Vehicle
	Always
	Launch Vehicle, interface with spacecraft, and processing 
	Launch Vehicle SM

	Spacecraft
	Always
	Spacecraft and processing*
	Spacecraft SM

	AFSPC Operations 
	Always
	Lessons learned and implementation methods 
	14th AF

	· Range
	
	Range and range operations
	

	· Launch Operations
	
	Launch operations 
	

	· Orbital Operations
· Payload Ground Station
	
	· Telemetry, tracking, and commanding (Transfer orbit/ on orbit system) 

· Ground station that accepts payload signal  
	

	Independent Reviews
	Selected launch vehicles, spacecraft and ground systems
	Objective assessments of launch vehicle and/or spacecraft* or ground system or operations
	IRRT Chair


*For AF-procured launch vehicles with a non-AF-procured spacecraft this review should cover only the launch vehicle and the interface between the launch vehicle and the spacecraft.

Table E-1:  Post Flight Review Products

2.
The SMC Commander (or designee) chairs the PFR that includes all areas of mis​sion prepara​tion from the MRR through early on-orbit operations for which the AF has full or partial responsibility for mission success. Participants in the PFR include the Mission Director, the Launch Vehicle and Spacecraft SMs, Launch Vehicle and Spacecraft  Prime Contractors, AFSPC, Payload Ground Station Operator, and Independent Readiness Review Chair. 

3.
Roles and Responsibilities

3.1.
SMC Commander (or designee) will chair the PFR.

3.2.
SMC/AX will manage the PFR process for the SMC Commander, and will perform the administrative functions needed to support the PFR including the schedule, agenda, announcement, and posting the PFR and its minutes on the Chief Engineer's homepage.

3.3.
The Mission Di​rec​tor (or LV SM if Mission Director is non-USAF) will:  

3.3.1.
Ensure that all significant lessons learned with their implementation plans for the mission are as​sessed and briefed at PFR. 

3.3.2.
Brief the PFR for the integrated mission hardware, software and processes.  Lessons learned regarding the interface compatibility between the launch vehicle and spacecraft will be presented as required in the review.  The briefing should be coordinated with the launch vehicle and spacecraft briefings.

3.3.3.
Prepare minutes for the PFR as described at the end of this appendix.

3.3.4.
Collect lessons learned and implementation methods of interest to other SPO's that may be presented to the SPO Chief Engineers at the Chief Engineers Council.  These also should be included with the minutes.  Those lessons learned that have cross-program applicability will be marked or noted.

3.3.5.
Ensure that all significant lessons learned from this mission are implemented in the mission process before the SPO's next mission.

3.4.
The Launch Vehicle Single Manager will:

3.4.1
Review prior to the PFR the launch vehicle/upper stage lessons learned.  Plans to implement these lessons learned in the next launch vehicle will be made prior to the PFR. This information will be provided and coordinated with the Mission Director prior to the PFR. 

3.5.
The Spacecraft Single Manager will:

3.5.1.
Review prior to the PFR the spacecraft product and processes lessons learned and prepare implementation plans to incorporate those lessons learned in the next spacecraft. Information will be provided and coordinated with the Mission Director prior to the PFR. 

3.6
The SMC launch base Detachment Commander will:

3.6.1
Review prior to the PFR the lessons learned regarding the vehicle integration activities and prepare implementation plans to incorporate those lessons learned in the next mission.  Report these lessons learned and implementation plans to the Mission Director and appropriate SM(s). Implement the lessons learned during the next mission.

3.7.
14th Air Force will: 

3.7.1.
Review prior to the PFR the lessons learned regarding pre-launch activities, range activities, launch operations, transfer orbit and on orbit operations.

3.7.2.
Prepare prior to the PFR implementation plans to incorporate these lessons learned in the next mission.  

3.7.3.
Implement the lessons learned before the next mission. 

3.8.
Payload Ground Station Operator will: 

3.8.1.
Review prior to the PFR the lessons learned regarding the ground station that accepts the payload signal and prepare plans to implement these lessons learned before the next mission.

3.8.2.
Implement the lessons learned before the next mission.

3.9.
The IRRT chair as required for critical programs will:

3.9.1.
Provide an independent assessment of the lessons learned and the implementation plans for the launch vehicle, spacecraft, and/or other mission critical elements (e.g., ground system).

3.9.2.
Track until conclusion the implementation of their recommended lessons learned.

4.
Post Flight Review Minutes

4.1.
Post Flight Review (PFR) minutes should be a short 2-3 page summary of the PFR prepared by the Mission Director’s Program Office (or the Launch Vehicle SPO if the Mission Director is non-USAF, e.g., NRO, NASA, NOAA, BMDO, etc.).  The minutes should include a summary of the major issues, pertinent discussions, open action items with their closure plans, lessons learned and implementation plans for those lessons learned.  SMC/AX will provide guidance to the Program Offices when the PFR should be held and will have examples of PFR minutes.  In addition to the minutes a listing of items of interest to other SPOs of lessons learned and implementation plans for those lessons learned will be prepared.  These cross-programs lessons learned can be shared with other SPOs at the Chief Engineer's Council.  

4.2.
At the PFR it should be stated by the Program Office and also shown on a view graph when the minutes will be posted on the Chief Engineer's web page and how interested parties may obtain them.

4.3.
Within 10 government business days after the PFR, the Mission Director’s Program Office  (or Launch Vehicle SPO if Mission Director is non-USAF) should create minutes.  All PFR material (minutes and presentation materials) shall be provided on ‘electronic media’ (SMC format-Microsoft Office applications).

4.4.  The Program Office will e-mail minutes and attachments to SMC/AXE for posting on the Chief Engineer's web page.

4.5.  Any disputes regarding the minutes shall be resolved by standard measures.

4.6.  A Staff Summary Sheet should not be included and the minutes need not be signed.

APPENDIX F:  OSS&E COMPLIANCE

The following are the definitions of the six levels of OSS&E compliance.

Level 1 – Chief Engineer Assigned


Each program/end-item has a chief engineer/lead engineer assigned.

Level 2 – Configuration Control Established


A process is established and documented under the purview of the SM that controls system/end-item configuration to the level needed to ensure and preserve OSS&E.

Level 3 – Using Command Coordinated OSS&E Baseline


There is a documented agreement between the SM and the using command or users stating the key/critical OSS&E characteristics of the given system/end-item configuration.

Level 4 – Plan to Assure and Preserve OSS&E


There are documented plans, including appropriate agreements, describing the actions to assure and preserve OSS&E for the system/end-item throughout the operational life.

Level 5 – OSS&E Assessment of Fielded Systems/End Items


Comparison can be made of the actual OSS&E characteristics of the fielded system/end-item to the baseline established in Level 3.

Level 6 – Full OSS&E Policy Compliance


There is a documented reconciliation between the SM and the using command or users of any differences identified during the Level 5 assessment.

ATTACHMENT:  REFERENCES AND ACRONYMS

References

AFPD 63-12, “Assurance of Operational Safety, Suitability, & Effectiveness”

AFI 63-1201, “Assurance of Operational Safety, Suitability, & Effectiveness”

AFMCI 63-1201, “Assurance of Operational Safety, Suitability, & Effectiveness” (Draft)

AFPD 63-xx, “USAF Space Flight Worthiness Certification” (Draft)

AFI 10-1211, “Space Launch Operations” (Draft)

AFPD 99-1, “Test and Evaluation Process”

AFI 99-101, “Developmental Test and Evaluation”

AFI 99-102, “Operational Test and Evaluation”

AFM 99-113, “Space Systems Test and Evaluation  Process Direction and Methodology for Space System Testing”

Abbreviations and Acronyms

	AFI
	Air Force Instruction

	AFMC
	Air Force Material Command

	AFPD

	Air Force Policy Directives

	AFSCN
	Air Force Satellite Control Network

	AFSPC
	Air Force Space Command

	CDR
	Critical Design Reviews

	COA
	Continuing OSS&E Assessment

	DAC
	Designated Acquisition Commander

	DCMA
	Defense Contract Management Agency

	EMRR
	Executive Mission Readiness Report

	FFRDC
	Federally Funded Research Development Center

	FRR
	Flight Readiness Review

	IRRT
	Independent Readiness Review Team

	IUS
	Inertial Upper Stage

	LRR

LV
	Launch Readiness Review

Launch Vehicle

	MAJCOM
	Major Command

	MAT

MD
	Mission Assurance Team

Mission Director

	MRR
	Mission Readiness Review

	NRO
	National Reconnaissance Office

	OAA
	OSS&E Assurance Assessment

	OSS&E
	Operation Safety, Suitability and Effectiveness

	PDR
	Preliminary Design Review

	PEO
	Program Executive Officer

	SATAF
	Site Activation Task Force

	SDR
	System Definition Review

	SETA
	Systems Engineering and Technical Assistance 

	SFWC3B
	Space Flight Worthiness Certification Criteria Control Board

	SM
	Single Manager

	SMC
	Space and Missile Systems Center

	SPO
	System Program Office

	SRR
	System Requirements Review

	SSP
	Space Shuttle Program

	TO
	Technical Order
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