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1. Introduction

The NASA Glenn Research Center (GRC) Safety and Mission Assurance (S&MA) Directorate ensures a safe, healthful, and protective environment for the Glenn Research Center’s community (including Plum Brook Station) and enables the mission success of our programs and projects.  This allows for the establishment of a highly skilled, diverse, and motivated workforce committed to safety and mission assurance.  Working in a creative and productive environment in support of cutting-edge systems and technology development, the Center employs unique and innovative management techniques to improve safety of the public, the astronauts and pilots, the NASA workforce and high-value equipment and property.  The Safety and Mission Assurance (S&MA) Directorate is committed as a part of GRC, to preventing human injury and ensuring the safety of all operations and products leading to mission success.  The S&MA Service Contractor will fully support these endeavors and demonstrate the same commitment to safety and mission success. 

1.1 Scope

The Contractor shall provide the necessary management, personnel, equipment, and supplies (not otherwise provided by the Government) required to provide services associated with the planning, implementation, and assessment  of System Safety Engineering, Reliability and Maintainability Engineering, S&MA Management Information, Quality Assurance/Engineering, Materials and Processes Engineering, Project Assurance, Risk Management, Independent Assessment, Documentation and Report Support elements for the GRC S&MA Directorate.  The services tasks associated with each of these elements are elaborated in this Statement of Work (SOW).  
The general scope of this contract will fall partly or totally under one or more of the following Special Item Numbers (SINs) available under the GSA Schedule 871, entitled PROFESSIONAL ENGINEERING SERVICES:

871-1:  Strategic Planning for Technology Programs/Activities

871-2:  Concept Development and Requirements Analysis

871-3:  System Design, Engineering and Integration

871-4:  Test and Evaluation

871-5:  Integrated Logistics Support

871-6:  Acquisition and Life Cycle Management

Specific descriptions of each of the 871 categories listed above can be found at http://www.gsaelibrary.gsa.gov/ElibMain/ScheduleSummary?scheduleNumber=871.


1.2 Objectives and General Requirements

The Contractor shall perform assurance engineering of assigned GRC in-house and contracted design, development, manufacturing, and testing activities, for both hardware and software, to assess compliance with NASA GRC Safety, Reliability, Maintainability, and Quality Assurance policies, requirements, and controls.  The Contractor shall be in compliance with AS9100 version B.  If not, the Contractor shall be in the process of becoming compliant and achieve compliance within 6 months after contract award.  The Contractor shall evaluate the design, manufacturing, and testing of spaceflight hardware and software to ensure delivery of products in accordance with functional, performance, and design requirements.  The Contractor shall perform S&MA activities throughout program and project life-cycles.
The Contractor shall assure that management assessment information is provided in a timely manner to the GRC S&MA Directorate to support the decision-making process regarding open problems, hazards, and risks pertaining to accomplishing GRC's mission.  This will include operation and maintenance of the S&MA Management Information Processes.  The tasks described in this SOW shall be performed principally in the GRC locale; however, occasional travel to contractor facilities, NASA Headquarters, and other NASA installations may be required. 

Functions and tasks described herein shall not be construed as implying that the Contractor has the authority to approve or disapprove Government policies, procedures, specifications, or requirements or those of any other Government contractor.  Nor will language herein be construed to mean that the Contractor has the authority to accept or reject on the Government’s behalf any products or services.  The Contractor’s functions shall require presentation of its analysis to the appropriate Government official for further action.  The Contractor is not authorized to act as an agent of the Government or to represent itself as such.  Specific exceptions to this approval restriction will be directed by the Government in writing on a case-by-case basis.

The general requirements as outlined in this section support the S&MA Directorate’s overall assurance efforts and independent assessment responsibilities.  The Contractor shall, except as otherwise specified herein, furnish personnel, facilities, materials, and services necessary to perform the work described in this statement of work and Government issued Task Orders.  General requirements include:

1.2.1 Evaluate project activities and plans (including Safety and Mission Assurance Plans) for SMAD.

1.2.2 Coordinated system safety, reliability/maintainability, quality assurance, materials and processes (M&P), software assurance (SA), and Electronic, Electric, Electromechanical (EEE) parts control issues with S&MA, project, and contractor personnel

1.2.3 Provide the S&MA organization with recommendations for corrective and preventative action in identifying project deficiencies.

1.2.4 Interact with GRC Program/Project Office, contractors, and as needed to achieve project goals.

1.2.5 Consult with project personnel on issues/concerns in various S&MA disciplines.  Provide guidance, advice, presentations, as appropriate, to help minimize risk and increase the probability of mission success.

1.2.6 Effectively manage all work activities to insure actions are completed in a timely manner.

1.2.7 Coordinate and support on-site and off-site Technical meetings, as requested.

1.2.8 Provide general support to conferences including: administrative support, preparation of presentations, making presentations, and performing other conference support as requested.

1.2.9 Make recommendations for improvements, including the use of innovative techniques, which can be utilized to enhance the achievement of the S&MA/program’s mission.

1.2.10 Support the Center’s Corrective and Preventive Action Reporting System.

1.2.11 Provide assessments of assurance and implementation elements of on-site and off-site government and/or contractor work; safety / risk, safety design compliance verifications operations,  tests,  facilities,  manufacturing,  fabrication, documentation and  controls of; test plans, program plans, safety plans.

1.2.12 Attend weekly S&MA meetings, safety meetings, program/project and other appropriate meetings as necessary to maintain cognizance of on-going activities.
2. Contract Management
2.1 Program Management

The Contractor shall provide administrative and technical program management for effective direction and control of this contract.  The Contractor's plan and approach for providing such management shall be documented in a Management Plan.  The Contractor shall provide and use management information systems which provide a means for monitoring and measuring performance and which encompass planning, scheduling, progress reporting, and completion of tasks or projects.

The Contractor shall manage and administer contract activity.  The Contractor shall provide and maintain management interfaces to the S&MA Directorate, Contracting Officer (CO), Contracting Officer Technical Representative (COTR), and Technical Management.  The Contractor shall report formally as required in the contract, and shall respond to S&MA Management queries related to contracted activities. 

The Contractor shall develop and implement management functions to ensure that all contracted activities are accomplished in accordance with contract terms and conditions. The contractor shall accomplish these management functions through management approach, organization, and controls that are determined by the contractor to be optimum. The contractor shall provide and maintain management systems for the planning, organization, control, and reporting of all activities required by this contract. These systems shall assure accomplishment of program technical and schedule requirements, and cost objectives. 

The Contractor shall establish a Work Breakdown Structure (WBS) in accordance with the task orders placed, to serve as the framework for contract planning, budgeting, cost reporting and schedule status reporting.  The Contractor shall present the status of costs, cost variances, technical status, and schedules during status meetings with the CO, COTR, and S&MA management. 

The Contractor shall integrate all tasks and elements of the contract to facilitate cross department communications, common processes and tools across appropriate support areas, effective measurement of performance, and identification of initiatives to improve overall safety or mission assurance for human spaceflight.

2.2 Financial Management

The contractor shall prepare and distribute NASA Form 533M entitled “Monthly Contractor Financial Management Report” in accordance with the instructions set forth on the reverse side of the form and in the NASA Handbook “Procedures for Contractor Reporting of Correlated Cost and Performance Data” (NHB 9501.2A).  The contractor shall submit the 533M within 20 days at the end of the month. 

NASA Form 533M shall be prepared using the subdivision of work and elements of cost specified below:

1.  A summary at the overall contract/program level.

2.  A summary at the task order level.

3.  Elements of cost level, as follows:

-Direct labor hours

-Direct labor dollars

-Support labor hours

-Support labor dollars

-Overhead (rates used shall be specified)

-Travel Computer Usage (dollars)

-General and administrative

-Other direct charges

-Cumulative funding requirements.

2.3 Monthly and Weekly Progress Reports

A Monthly Technical Activity Report shall be submitted in concert with the 533 M Financial Report.  The report shall include a summary of technical activity including significant progress, status of milestones, accomplishments, problems (i.e., major issues, schedule impacts, etc.), and future plans.  In addition, weekly informal progress reports shall be submitted for awarded task orders.
3. System Safety
3.1 The contractor shall review, coordinate comments, and prepare presentation materials relating to Safety Compliance Data Packages.
3.2 The contractor shall review, evaluate, and perform/generate Hazard Analyses, Fault Tree Analyses (FTA), Safety Analysis Reports (SAR), and Safety Critical Items Lists (CIL) on systems, facilities, and experiments to identify known and potential hazards to personnel and equipment.  
3.3 The contractor shall recommend measures and actions to mitigate the impact and minimize the severity (e.g. likelihood) of hazards identified.
3.4 The contractor shall perform and assess trade studies relative to design, development, manufacture, test, operation, or mission events to assure compliance with safety requirements and to assure safety risks are adequately identified, characterized, and mitigated.
3.5 The contractor shall perform and evaluate independent assessments and analyses; such as, safety risk assessment, safety design assessments, and verifications compliance. 
3.6 The contractor shall review and evaluate program failures and anomalies to determine root cause and lessons learned with the intent to provide corrective actions to mitigate or eliminate the problems/causes, and provide data utilizing tools such as the Lessons Learned Information System (LLIS), Problem Reporting and Corrective and Preventative Action (PRACA), and the Incident Reporting Information System (IRIS), so the condition will not be repeated in the future.  
3.7 The contractor shall develop and evaluate hazard/verification matrices and track all hazard controls, verifications, and closures, which includes utilizing tools and techniques such as safety checklists, fault tree analyses, and logic tree assessments to assure hazard analyses are thorough and complete.
3.8 The contractor shall prepare, review, and assess Project Safety Plans to assure compliance with applicable Agency, Center and Program safety requirements.  
3.9 The contractor shall perform and evaluate trade studies relative to technology maturity, design, operations, and mission events to make sure considerations of all safety concerns and risk visibility have been addressed.
3.10 The contractor shall participate in (including making presentations as required) milestone reviews, safety reviews and readiness reviews to assure compliance with applicable safety requirements.  This includes evaluation of documentation and data for technical interchange meetings, design milestone reviews [e.g. Preliminary Requirements Review (PRR), Preliminary Design Review (PDR), Critical Design Review (CDR), Design Certification Review (DCR)], safety reviews, and readiness reviews [e.g. Pre-Ship Review, Flight Readiness Review (FRR), Safety and Mission Success Review (SMSR)] to assure compliance with applicable safety requirements and consideration of safety risks.
3.11 The contractor shall assess proposed changes, deviations, and waivers to project documentation to assure compliance with safety requirements, as requested.  This includes evaluation of the impacts to safety analyses and the effects on program or project risk. 
3.12 The contractor shall provide systems safety expertise for program and project Boards such as, but not limited to the Configuration Control Boards, Engineering Review Boards, Fracture Control Board, Organization Review Board, and Pre-Ship Review Boards.
3.13 The contractor shall identify any adverse safety trends and promptly notify GRC S&MA Directorate on assigned tasks.
3.14 The contractor shall provide real-time safety assessments during pre-launch and launch countdowns and missions, as requested. 
3.15 The contractor shall perform safety assessments on any issues which involve one or more of the following.
a. Operation or performance outside the expected performance range of parameters or which has not previously been experienced.
b. Discrepancies or non-conformances which affect;

· Configuration
· Certification
· Mission success
· Safety critical functions
· Weight in excess of two pounds over the weight allocation (equivalent performances to orbit)
c. Adverse problem trends.
d. Discrepancies or non-conformances which the project determines will require design element analysis or assistance for resolution.
e. Unexplained anomalies or events.
f. Limit hardware life.
g. Restrict hardware or software use.
h. Impacts hazard controls.
i. Impact flight or ground operation procedures that are controlled by the Government.
j. Change software or hardware configurations that are controlled by the Government.
k. Allow use of hardware that does not meet performance specifications, exceeds certification limits, or surpasses time, age, and cycle life limits (waivers/exceptions).
l. Affect critical hardware manufacture or repair processes.
3.16 The contractor shall provide professional level services to the S&MA Directorate, Constellation Safety and Engineering Review Panel (CSERP), and to other panels.  This includes but is not be limited to documentation distribution and review, board establishment and communication, executive secretary function, meeting action item tracking, records retention, and Independent Reviews of Safety Compliance Data Packages.
3.17 The contractor shall develop and maintain metrics regarding the System Safety performance of GRC assigned programs, projects, and activities.
3.18 The contractor shall participate in periodic, recurring technical issues meetings to discuss and resolve System Safety issues.
4. Reliability and Maintainability

4.1 The contractor shall develop and implement a reliability and maintainability program to assure implementation and verification of reliability & maintainability requirements, and to evaluate characteristics.  As part of this program the Contractor shall develop a Reliability & Maintainability Plan in accordance with the Reliability & Maintainability (R&M) Plan DRD.
4.1.1 The contractor shall review project documents related to reliability and maintainability to assure consistency and adequacy with overall project requirements. 
4.1.2 The contractor shall furnish support by providing design guidance, including design reviews concepts, attend program meetings, and resolve reliability issues that arise.
4.1.3 The contractor shall conduct reliability and maintainability analysis using appropriate analytical methods after design has commenced.  The analysis will be updated periodically to reflect design changes and support program design reviews.
4.1.4 The contractor shall participate in project milestone reviews (PRR's, SRR’s, PDR's, CDR's, DCR'S, FRR's, etc.) for the purpose of evaluating the incorporation of reliability and maintainability requirements throughout the life cycle of a project (e.g., design, development, production, testing, and operations).
4.1.5 The contractor shall predict system or function reliability, maintainability, and availability characteristics (e.g., failure rates and probabilities or availability rates) based on available design, analysis, or data.
4.1.6 The contractor shall make use of reliability modeling and simulation tools to evaluate system design.  The results of this evaluation along with recommendations associated with the system design shall be provided to NASA GRC. 
4.1.7 The contractor shall generate reports, providing trade studies, design change improvements, and system/component goals/requirements databases in support 
of preflight assessment reviews and flight readiness milestone reviews.
4.1.8 The contractor shall perform Failure Modes Effects Analysis (FMEA) to determine component and system failure mechanisms and their effect(s) on system operation(s), (include development of recommended fixes, changes, and/or methods to eliminate or mitigate the effects and risks).
4.1.9 The contractor shall develop Critical Items Lists (CIL’s) to identify key items components, and drivers that influence overall operation, maintenance/spares allocations, data, and mission success.
4.1.10 The contractor shall evaluate Problem Reports.  Determine if the root cause has been identified and if the corrective action has been tested and verified.  Provide reports, determine root causes, and recommend corrective action to the projects.
4.1.11 The contractor shall prepare probabilistic risk assessment plans for programs and projects.  The contractor shall perform Fault Tree Analyses (FTA) and Probabilistic Risk Assessments (PRA) to identify event trees and scenarios that represent possible failure conditions, accident/failure sequences, and failure modes, along with determining the probability of particular events occurring.  Provide recommended actions to eliminate, mitigate, and/or control such events
4.1.12 The contractor shall review the PRA results of other contractors and provide recommendations on the validity of these results.
4.1.13 The contractor shall support parts engineers and project designer’s to recommend procedures to screen, derate, upgrade, and test parts and components for flight acceptance.
4.1.14 The contractor shall evaluate and verify limited life items to assure design goals and mission requirements.
4.1.15 The contractor shall evaluate and recommend maintainability and maintenance concepts for experiments, facilities, and systems to increase their availability and improve the probability of mission success.
4.2 Electrical, Electronic, and Electromechanical (EEE) Parts
The Contractor shall provide services to GRC organizations that are responsible for internal or contracted efforts involving EEE parts in space flight hardware and mission-essential or critical ground support equipment for new designs, programs, and projects. The Contractor shall assist/support the project in parts procurement specifications based on project reliability requirements, type of mission, and the ability to meet mission environmental conditions. The Contractor shall assist/support the project with respect to administrative support for parts, i.e. parts planning, parts documentation preparation, evaluation of supplier of parts proposals, concurrent parts engineering during the design process, parts budget forecasting, and parts presentations at reviews.
4.2.1 The Contractor shall: 
4.2.1.1 Manage the parts inventory and characteristics; prepare requirements for parts receiving, handling, storing, kitting, and identification.

4.2.1.2 Prepare the Parts Program Requirements that describes part types and part issues as identified in the parts-design and selection process for a list of preferred parts.

4.2.1.3 Provide verification during requirements definition phase to ensure that the parts screening, qualification and vendor selection process is compliant with requirements and suitable for use in the flight units.

4.2.1.4 Participate in audits of existing and proposed suppliers to verify compliance to NASA standards. 

4.2.1.5 Perform verification of components by name and supplier and verification of data submitted during hardware development for parts qualification, screening, EEE parts problem    resolution, corrective action and the disposition waivers from parts requirements, risk assessment, and recurrence control. solution, corrective action and the disposition waivers from parts requirements, risk assessment, and recurrence control. 

4.2.1.6 Assist in preparation, analysis and distribution of NASA Advisories and GIDEP ALERTS. Verify as-built configuration parts are not included in the GIDEP database and coordinate with GRC Engineering to resolve any nonconformances.

4.2.1.7 Provide technical expertise to project/program for EEE part failure analysis of parts that fail during the flight acceptance test procedures and screening.

4.2.1.8 Evaluate electrical stress derating analysis and MTBF reliability analysis for flight hardware in conjunction with S&MA flight hardware certification process.

4.2.1.9 Provide reliability analysis tools and manpower to perform MTBF analyses. The analysis shall be performed in two phases. In the early design phase, the analysis shall ensure the        design is consistent with the hardware failure rate goal, reliability trade-offs, radiation reviews. The final design phase shall use the appropriate stress analysis model to verify the MTBF for the delivered hardware.

4.2.1.10 Compare “as-built” configuration to the “as-designed” EEE parts lists and identify risk implications for any non-compliances to the Program and Project managers

4.2.1.11 Support GRC Engineering by verifying the test facilities meet Program requirements. 
5. Quality Assurance
The Contractor shall assist in defining and reviewing quality management systems and quality assurance plans and processes. The Contractor shall verify that designs meet quality requirements. 
5.1 The Contractor shall:
5.1.1 Provide expertise and give advice on matters pertaining to the implementation of NASA Policy Directive NPD 8730.5, NASA Quality Assurance Program Policy.
5.1.2 Assist/support projects in establishment of requirements, specifications, and workmanship standards for the Product or Mission Assurance Plan.
5.1.3 Evaluate workmanship against the technical standards, specifications, procedures, and control documentation for in-house and contracted processes
5.1.4 Assist in generating Letter of Delegation (LOD), per NPR 8735.2A, Management of Government Quality Assurance Functions for NASA Contracts, to establish quality assurance requirements to be delegated to a non-NASA Federal agency.  
5.1.5 Assist in developing Program/Project Quality Assurance Surveillance Plans (PQASP) per NPR 8735.2A, Management of Government Quality Assurance Functions for NASA Contracts.  The purpose of PQASPs is to identify, in a single unified document, all contractor work operations requiring Government surveillance and the specific method(s) for providing surveillance.
5.1.6 Assist/support the project in liaison activities with contractor(s) and government representatives. 
5.1.7 Generate BMS documentation for Product Assurance functions including new issuances and revisions.
5.1.8 Assist/support the project in developing Project-specific Procurement Quality Assurance (PQA) procedures.
5.1.9 Assist/support the project in developing custom-tailored Quality Assurance requirements to be incorporated into Project-written SOWs and RFPs.
5.1.10 Provide expertise and give advice on matters pertaining to the implementation of AS9100, both within GRC and at contractor(s)/vendor(s).
5.1.11 Participate in Material Review Board (MRB) activities, evaluating disposition, and recommended actions.
5.1.12 Assist/support the project to prepare process control procedures and assembly procedures.
5.1.13 Assist/support the project to prepare test plans and test procedures.
5.1.14 Assist/support the project to prepare inspection/verification matrices, inspection reports, problem reports, and nonconformance reports.
5.1.15 Assist/support the project in identifying and documenting Mandatory Inspection Points (MIPs).
5.1.16 Perform drawing reviews; develop instructions, and checklists for verifying compliance.
5.1.17 Participate in Program/Project milestone reviews, such as SRRs, PDRs, and CDRs, to evaluate documents to ensure the incorporation of appropriate quality assurance requirements.  Findings, comments, and recommendations shall be formally documented, such as by Review Item Discrepancy (RID) forms, and then tracked to ensure proper closure. 
5.1.18 Perform and provide process-proofing audits on contractor(s) and vendors to validate processes and controls to assure end-item compliance to requirements.
5.1.19 Perform mission assurance audits and evaluations of contractor(s) & sub-tier vendors to assure compliance with NASA and industry requirements, such as AS9100.  
5.1.20 Generate audit/survey checklists, findings, and reports.  Follow-up on corrective actions to preclude recurrence
5.1.21 Perform follow-up/surveillance activities relative to problem reports, audit findings, and verify corrective action(s) implementation.
5.1.22 Monitor problem investigation activities, including analysis, corrective action, and testing as well as final report(s). 
5.1.23 Provide mission assurance expertise in preflight, rework/modifications and integration activities in-house and at other NASA Centers.
6. Software Assurance  
The Contractor shall provide Software Assurance (SA) support to GRC in-house and contracted Programs/Projects in accordance with NASA Software Assurance Standard NASA-STD-8739.8. This includes the assurance disciplines of Software Safety, Software Quality, Software Reliability, and Software Verification and Validation. 
6.1 For general support, the contractor shall:
a. Conduct the Software Assurance Classification Assessment for each project in accordance with NASA Software Assurance Standard.

b. Support the establishment of SA requirements in accordance with applicable NASA/GRC policies, standards, and procedures, and the implementation of these requirements on software development programs/projects.

c. Prepare and/or evaluate SA Plans. Establish requirements, testing, and evaluation criteria. 

d. Assist in the development of Request for Proposal (RFP), evaluation of proposals, and sub-sequent contract negotiation to ensure all software engineering, software assurance, management, and development requirements have been addressed and included in the resulting contracts.

e. Perform tasks to provide insight and oversight of the provider’s management, assurance, and engineering processes. Perform SA surveillance of assigned GRC contracted design, development, and testing activities.

f. Participate in the risk identification, analysis, tracking, and control.

6.2 For Products and Processes Quality Assurance (PPQA), the contractor shall: 
a. Review and provide assessments of software products and processes (e.g. Software Requirements Specifications, Software Management Plan, Software Development Plan, Software Assurance Plan, Software Safety Plan, Software Test Plans, procedures, processes, reports) for compliance with NASA and GRC policies, procedures, and standards.

b. Conduct formal code walk-through(s) including reports, results, and recommendations.

c. Support planning, execution, and tracking of audits of software processes and products (Software development folders, Software Requirement traceability, Peer review and Formal Inspection, Software Functional and Physical Configurations) for compliance with applicable plans and to assure project requirements are met. 

d. Assure that software quality metrics (e.g. defect metrics) and process (including trending) are in place and are used to ensure the quality, reliability, and safety of the software products being developed. Analyze software quality metrics using data collected b the project and Software Assurance.

e. Provide nonconformance and reporting date for software. 

6.3 For Software Safety, the contractor shall: 
a. Perform tasks to assure that requirements for NASA-STD-8719.13, Software Safety Standard, are implemented.

b. Support the safety analyses performed by the mission assurance engineers; i.e., software analysis shall be performed that supports these analyses (e.g., system hazard analysis, system fault tree analysis). 

c. Evaluate and recommend dispositions of software safety analysis reports.

6.4 For Software Reliability, the contractor shall:
a. Evaluate software reliability and maintainability analyses (e.g. system failure mode and effects analysis, fault tolerance and redundancy analysis) to verify their validity and to assure that these analyses have been performed in accordance with established plans and requirements. 

b. Perform trend analyses on the software quality metrics.

6.5 For Software Verification and Validation (SV&V), the contractor shall:
a. Participate in SV&V activities to assure that these activities occur according to established plans, policies, procedures, and standards.

b. Participate in and provide assessment during Program/Project milestone reviews (e.g. PDR, CDR, TRR).

c. Provide objective evidence to the project and S&MA of the software’s readiness for operational release.

d. Conduct Independent Verification and Validation (IV&V) of mission software and operations (e.g. evaluate modeling and simulations tools and processes, evaluate test plans and witness testing, and evaluate data)

6.6 Other Software Assurance tasks
6.6.1 The contractor shall perform the following tasks to support the establishment of GRC software assurance program:
a. Evaluate and provide assessment of applicable NASA/GRC SA policies, procedures, and standards

b. Provide support in the collection of SA metrics and in developing, utilizing, and maintaining SA metric database. Provide support in trending analysis.

c. Prepare and participate in SA related training.

6.6.2 The contractor shall provide support to the NASA Software Assurance Research Program (SARP) by:
a. Participate in writing proposals.

b. Participate in the development of software tools and methodologies to support software assurance, software safety, software reliability, software verification and validation.

c. Participate in Software Research and Technology Infusions. 

6.6.3 Contractor should be certified to Software Engineering Institute Software Capability Maturity Model Integrated (CMMI) Maturity Level 2 (or higher), in the process of becoming certified, or as a minimum have an established proven software assurance program that is in accordance with Software Engineering Institute Software Maturity Model Requirements.  If not, the contractor should have an approach defined to achieve a CMMI Maturity Level 2 or equivalent within a year after contract award.
6.6.4 The contractor shall provide support to mission operations (i.e., simulations testing, flight readiness, launch and flight operations), as required.
7. Materials and Processes
7.1 The contractor shall:
7.1.1 Assist/support the project in the application and implementation of NASA-STD-6016. Provide guidance as to the selection and control of  materials used in flight hardware and aerospace applications.  Provide insight into materials hazards, durability and damage modes associated with the use of these materials. 
7.1.2 Review drawings and associated design documents to assure that materials are properly selected, specified and meet design requirements of the mission and are correctly represented on Material Identification and Usage Lists (MIULs).  Develop safe and technically sound rationale for Material Usage Agreements (MUAs), 
7.1.3 Assist/support the project in the use, contents and application of the NASA Materials and Processes Technical Information System (MAPTIS). 
7.1.4 Provide guidance on the implementation and selection of materials compliant to NASA-STD-6001 - includes familiarity with test methods, database and testing sites.
7.1.5 Review and evaluate Nondestructive Evaluation (NDE) testing processes, procedures, and controls as applied to aerospace materials and flight hardware manufacturing. Recommend improvements, as appropriate. Evaluate and assess Non-Destructive Evaluation Plans.
7.1.6 Establish contamination control needed for processing, fabrication, assembly, and testing of systems for manned flight and ground operations. Evaluate and assess Contamination Control Plans.
7.1.7 Coordinate the implementation of welding processes to assure that safe and sound weldments are being produced for flight programs, as well as for facilities and ground support equipment. 
7.1.8 Evaluate contractor data requirement deliverables, such as Materials and Processes Selection, Control and Implementation Plan, Oxygen Compatibility Assessment, Materials Property Test Plans, Fracture Control Plan, or Manufacturing Plans. Assist/support in preparing or reviewing Statements-of-work for materials and processes data deliverables. 
7.1.9 Conduct or support Materials and Processes audits of project or contractor activities to determine extent of compliance to the governing requirements and facilitate improvement in deficient areas.
7.1.10 Prepare material requirements and specifications in response to project direction.
7.1.11 Assist/support the Project to select the most applicable and cost effective tests to verify that selected materials meet mission requirements.
7.1.12 Provide support in specification, review and oversite of special and critical processes.
7.2 Welding / Nondestructive Evaluation/Test (NDE/NDT)
7.2.1 The Contractor shall assist/support the project to review and evaluate Nondestructive Evaluation (NDE) testing processes, procedures, and controls, and recommend improvements to the test methods, as appropriate.
7.2.2 The Contractor shall have the capability to supply Certified Welding Inspector (CWI) and all levels of Non-Destructive Evaluation (NDE).
7.2.3 The Contractor shall coordinate the implementation of GRC Welding Certification Program to assure that safe and sound weldments are being produced for flight programs, as well as for facilities and ground support equipment.
7.2.4 The Contractor shall provide expertise to the processes required for the qualification of welding and brazing personnel and review and authorize welding and brazing processes and documentation in accordance with facility policies and procedures, applicable industry codes and specifications, and governing NASA standards.
7.2.5 The Contractor shall have expertise to perform testing and analyses of manufacturing techniques, processes, and procedures pertaining to welding in support of the GRC welding program.
8. Risk Management
8.1 The contractor shall serve as risk management facilitators, planning, organizing, directing, and providing expertise for continuous risk management implementation within programs and projects.  This facilitation shall consist of:
a. Working with the Chief S&MA Officers to coordinate the assignment of Continuous Risk Management (CRM) trainers and facilitators for projects.

b. Ensuring Programs/Projects utilize risk-based decision-making to continuously manage the acquisition, safety, technical, and programmatic risks.

c. Assisting with developing, implementing, and updating their Risk Management Plans.

d. Reviewing risk statements to ensure they are written in a Condition;Consequence format.

e. Providing guidance on estimating the likelihood, consequences, and timeframe of the risk.

f. Reviewing the risk mitigations to ensure the mitigation will actually reduce the likelihood and consequence of the risk occurring.

g. Assuring risks are tracked and used to measure the progress of the risk management program.

h. Monitoring risk closures and reporting.

i. Assuring their respective Project/Element risk information is documented in the respective risk database and kept current.

j. Facilitating higher level managers in making decisions on significant risk issues, including subordinate and common level risk issues.

k. Assuring applicable personnel (both government and contractor) within the organizational Element are provided proper RM training.

l. Ensuring the project is adhering to a continuous risk management process.

m. Conducting CRM training and Risks Identification Workshops with the projects.

n. Reviewing and assessing the effectiveness of the Risk Management process for programs and projects and provide recommendations for improvement.

o. Coordinating the reporting of risk management activities for projects, in support of the monthly risk discipline meetings.

8.2 The contract shall obtain and maintain Continuous Risk Management trainer certification requirements by completing the GRC risk management train-the-trainer training.  The contractor shall research methods, tools, and techniques to enable and improve the continuous risk management process.  The contractor shall maintain oversight of the Risk Management Implementation Tool (RMIT) usage and enhancements.  The contractor shall also assist the GRC representative for developments, enhancements, and assessments of Agency Risk Management related policies, standards, and guidelines.
8.3 The contractor shall support Risk Based Acquisition Management (RBAM) implementation into on-going NASA acquisition procedures and processes.
8.4 The contractor shall provide support to integrate risk management, PRA, and hazard data in efforts to provide risk-informed decisions to the projects, and also provide expertise in metric, measurement, and trending of CRM, RBAM, and PRA program/project risk data.
9. NASA Advisories and Government-Industry Data Exchange Program (GIDEP)/Acute Launch Emergency Reliability Tip (ALERT) System

9.1 The Contractor shall use the GIDEP/ALERT system to exchange information both internal and external to NASA. 
9.2 The Contractor shall maintain the GIDEP/ALERT files and related information, and the ALERT distribution list. The Contractor shall review ALERTs for applicability to GRC contracts, distribute ALERTs, and determine adequacy of responses.
9.3 The Contractor shall comply with the method to evaluate, initiate, investigate, distribute and respond to ALERTs which apply to GRC and other NASA Centers per the process and requirements of NPR 8735.1, Procedure for Exchanging Parts, Materials, and Safety Problem Data Utilizing the Government Industry Data Exchange and GLP-QE-8735.1, NASA Advisories and Government-Industry Data Exchange Program (GIDEP) / Acute Launch Emergency Reliability Tip (ALERT) System.
10. Lessons Learned

10.1 The Contractor shall support the GRC Center Data Manager (CDM) in coordinating lessons learned submission activities between GRC and NASA HQ, advocating the use of, and provide education as required for individuals and organizations as required per NPR 7120.6 Lessons Learned Process.
10.1.1 The Contractor shall support the coordination review of approved lessons learned for export control, patent, legal, and public affairs clearance.

10.1.2 The Contractor shall support maintaining GRC lessons learned archives and metrics.
11. Inspection, Measuring, and Test Equipment (IMTE)

11.1.1 The contractor shall support the effort to control, calibrate, and maintain inspection, measuring, and test equipment (IMTE) that affects quality or safety at Glenn Research Center (GRC) and Plum Brook Station.  This includes:

11.1.2 Evaluating the impact on safety and quality by using un-calibrated IMTE.  Acting as a third-party mediator to resolve any IMTE safety and/or quality issue(s) including the issuance of a stop work order or waiver for continued use based on the results of the evaluation of using un-calibrated IMTE for safety and quality in accordance with the procedure in this document.

11.1.3 Acting as the approving authority for calibration interval extension requests beyond 20 percent of the calibration interval.

11.1.4 Auditing IMTE processes on a quarterly basis for safety compliance, documentation (e.g., forms, labels, task qualification, and so forth), traceability (e.g., standards, reports, technical data, environment, facility, and so forth), and procurement quality.

12. Independent Assessmenta and audits
12.1 The Contractor shall provide programmatic, technical, and process expertise within each S&MA discipline for conducting Independent Assessments (IAs) to enhance the success of Programs and Projects, and the effectiveness of S&MA processes implemented in Programs and Projects.  The Contractor shall:
12.1.1 Develop and maintain Independent Assurance assessment work plans.
12.1.2 Perform assessments in accordance with approved assessment plans. Report significant issues or concerns developed by the assessment immediately to GRC S&MA.
12.1.3 Develop report of analysis, observations, findings and recommendations and present report to GRC S&MA for approval. 
12.1.4 Document findings and supporting objective evidence.
12.1.5 Brief observations, findings, and recommendations to GRC S&MA.
12.1.6 Coordinate and perform follow-up on closure of report observations and any assigned actions as required.
12.1.7 Participate in Headquarters S&MA led Audits and Reviews, as requested (NPR 8705.6).  Assuring that audit/review team members have the requisite program/project, subject matter, and auditor experience and competency to participate in Programmatic Audit and Review onsite audits and reviews.
12.1.8 Perform all tasks in accordance with approved plans/procedures.

13. Government Furnished Property

The Contractor shall provide their own computer systems compatible with the current GRC ODIN requirements.  The contractor shall comply with NASA technical standards related to office automation hardware and software and ensure interoperability and security with other NASA desktop systems.  Any Government Furnished Material or Equipment will be cited in individual contract task orders.

14. Security

This section serves to identify any unique security requirements associated with contract performance (when applicable). These requirements may include, but are not limited to, such items as: special pass or identification requirements; special security clearance requirements; or special escort requirements.   
This SOW as set forth is unclassified: however, some Contractor personnel may require access to classified documents; therefore, the Contractor must possess or be able to acquire a Facility Security Clearance.  Compliance with NASA Security Procedural Requirements, NPR 1600.1 is mandatory.  Security clearance, for those persons required to have such, will be obtained in accordance with NPR 1600.1 and the Industrial Security Program Manual for Safeguarding Classified Information, DOD Manual 5220.22.  Contractor personnel working at GRC must comply with pertinent Agency NPR security requirement and the requirements of Homeland Security Presidential Directive (HSPD) No. 12.

Standard security clauses prescribed by the Federal Acquisition Regulation (FAR) Section 4.404(a) and NASA FAR Supplement Section 1804.404-70 are applicable.

As required by NPR 1600.1, all employees will comply with personnel and position sensitivity adjudication.  Foreign National as identified in the NPR will be submitted for approval via the GRC C-216, International Visitor Request prior any access to government information or systems.  
NOTE: An annual visit request must be mailed or faxed to the Security Management Office.  All changes to this request must also be forwarded to:  NASA Glenn Research Center, 21000 Brookpark Road, MS 105-2, Cleveland, Ohio 44135, Attn: Gerri Wiese. Fax: 216-433-6664

Safeguarding, access and storage of all classified materials associated with this contract will be at NASA GRC.  Should Security Classification Guides (SCG's) be developed during the course of this contract which relate to work performance, applicable portions will be furnished.  
Other Applicable Documents:

· Executive Order 12829 - January 6, 1993 NATIONAL INDUSTRIAL SECURITY PROGRAM

· National Industrial Security Program Operating Manual reissued February 28, 2006
15. Place of Performance

The functions outlined herein shall be performed principally on-site at the NASA Glenn Research Center and Plum Brook Station or other NASA installations as indicated in the issued task orders:

NASA Glenn Research Center

21000 Brookpark Road

Cleveland, OH  44135

NASA Glenn Research Center

Plum Brook Station

6100 Columbus Ave.

Sandusky, OH  44870
16. HOURS OF OPERATION
Unless otherwise directed by the Contracting Officer’s Technical Representative (COTR), the Contractor’s core hours of operation for GRC and Plum Brook shall be 8:00 a.m. – 5:00 p.m., Monday through Friday excluding Federal holidays. From time to time, the Contractor shall be required to perform services specified in this SOW outside the identified core hours to support NASA missions or other unforeseen events.

17. Period of Performance

The period of performance (not including any phase-in) shall be for a period of five years, consisting of a three year base period and a two year option period.  If the Government requires performance of services after the initial contract period, notification to the Contractor of such requirement shall be in accordance with the FAR clause 52.217-9 entitled "Option to Extend the Term of the Contract."  The maximum period shall normally not exceed 5 years. 
Different periods of performance for different tasks will be stated in the individual contract task order.
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