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1. Background

The US Navy and Marine Corps require glovebox-type abrasive blast units (GABU) for use in the Airframes division in the Aircraft Intermediate Maintenance Departments (AIMD) and Marine Air Logistics Stations (MALS) on land based sites. The GABUs will use different abrasive blast media at a variety of pressures for corrosion and paint removal, cleaning, deburring, and other surface preparation of different aircraft and support equipment parts and components.

1.1. Objective

The Contractor shall provide a design that satisfies requirements in the Performance Specification, Engineering Statement of Work (SOW), and Acquisition Logistics Support Statement of Work (ALSSOW).

1.2. Scope

This SOW provides Contractor instructions for specific contract deliverables. The Contractor shall be required to provide four (4) GABU pilot production units. Pilot production units are used for evaluating the GABU design under USN/USMC use and conditions. The GABU units will not be accepted until they have undergone and passed all pilot production testing. After pilot production testing and all logistics are in place, the Government shall issue delivery orders for the production units.
2. Safety

The Contractor shall perform all work under this contract in full compliance with all applicable Federal, State, and local environmental and occupational safety and health regulations. In addition, the Contractor shall be responsible for ensuring that all vendors, suppliers, and subcontractors similarly perform all work under this contract in full compliance with all applicable Federal, State, and local environmental and occupational safety and health regulations.

2.1. Safety Hazard Analysis
The Contractor shall conduct a system Safety Hazard Analysis (SHA) to identify and eliminate, or control to acceptable levels, all real or potential hazards in accordance with MIL-STD-882. All phases of intended unit use, including, but not limited to, operation and maintenance shall be considered when designing safety features for the GABU. The SHA draft shall be delivered at least 14 days prior to the Preliminary Design Review. The Contractor shall resubmit the revised analysis within 30 days after receiving Government comments and after any significant change to the unit design. The final SHA must be reviewed and approved prior to testing. [CDRL A001]
3. Quality Assurance and Configuration Management

The Contractor shall establish and maintain Quality Assurance in accordance with ANSI/ASQC Q9001 or equivalent. The QA program shall insure that all hardware and documentation developed, tested, and delivered meets the requirements of the contract.

4. Post Award
4.1. Program Schedule

Within 14 days after contract award, the Contractor shall deliver a program schedule containing, but not limited to, all contract deliverables (CDRLs) from this SOW and the ALSSOW, all reviews and meetings, all testing, and all production. The Contractor shall provide schedule updates as changes occur and 7 days prior to each Technical Review. [CDRL B001]

4.2. Post Award Meeting

Within 30 days after contract award, the Contractor shall host a post award meeting. The post award meeting provides the Contractor with an introduction to the Government Integrated Product Team (IPT) (shown in Appendix A) and establishes a formal and informal means of communication. The post award meeting ensures that all requirements and administration of the contract are understood and includes a full review of the Performance Specification, SOW, and ALSSOW. The meeting shall address all Contractor questions and concerns.

5. Systems Engineering Technical Reviews
A systems engineering process with technical reviews will be used during the GABU procurement. The technical reviews are conducted so the Contractor can show progress toward meeting desired requirements in the form of a design solution. Technical reviews will also serve as a means to ensure the conditions of the contract are being satisfied and to address any problems. The technical reviews are multi-disciplined product and process assessments consisting of technical, logistics, and subject matter experts (SME) from the Contractor and Government IPTs. Additionally, technical reviews will be chaired by an independent NAVAIR reviewer to meet the systems engineering technical revision process. Unless specified, each technical review shall be hosted at the Contractor's location. For scheduling purposes, technical reviews typically last one working day. The Contractor shall submit an agenda and all applicable documentation and presentation materials for the review prior to the review. The Contractor shall record minutes and action items from each review and provide tracking resolution.
5.1. Technical Review Agenda

The Contractor shall submit an agenda to the Government at least 7 days prior to each scheduled review. The agenda shall cover all applicable topics of discussion and events of the review. Along with the agenda, the Contractor shall submit a draft of all presentation materials for Government review and familiarization. [CDRL C001]
5.2. Technical Review Minutes

The Contractor shall provide minutes recorded during each technical review within 14 days after the meeting. The minutes shall address specific topics discussed, issues that arose, questions that were posed/answered, and outstanding action items or issues to be addressed at a future date. The Contractor shall provide an associate to record all minutes taken during each technical review. [CDRL C002]

5.3. Preliminary Design Review

The Contractor shall host a Preliminary Design Review (PDR) within 60 days after contract award. The PDR is a multi-disciplined product and process assessment to ensure that the GABU can proceed into a more detailed design and meet the requirements stated in the Performance Specification, the SOW, and the ALSSOW within schedule, risk, and other constraints. At this design review, the Contractor shall provide the Government with an overview of the GABU design and operation, as well as address the reliability, maintainability, and safety of the design. The Contractor shall also provide information on performance, supportability, and environmental concerns. The status, development, and integration of all logistics elements stated in the ALSSOW shall be addressed. See Appendix B for more information on PDR.
5.4. Critical Design Review

Within 45 days after the PDR, the Contractor shall host a Critical Design Review (CDR). The CDR is a multi-disciplined product and process assessment to ensure the GABU can proceed into pilot production manufacturing and testing. The Contractor shall present how the design baseline will meet the Performance Specification requirements through inspections, certifications, demonstrations, tests or other means. The Contractor shall also show how they intend to verify each Performance Specification requirement designated as Pilot Production Test I (PPT I) by presenting PPT I procedures. Any changes or new issues regarding safety, theory of operations, major component selection and identified risks from the PDR shall also be discussed. Additionally, any updates on logistics elements will be addressed.  See Appendix B for more information on CDR.
5.5. Test Readiness Review

Within 90 days after CDR the Contractor shall host a Test Readiness Review (TRR). The TRR is a multi-disciplined product and process assessment to ensure that all pilot production GABUs have passed Pilot Production Test I and are ready to proceed into Pilot Production Test II (PPT II) and Government technical evaluation (TECHEVAL). The TRR verifies the traceability of planned tests to requirements listed in the Performance Specification. The TRR assesses detailed test objectives, test methods, procedures, and scope of tests. The Contractor shall provide details on logistics support throughout testing to ensure the Government can operate, perform scheduled maintenance, and trouble shoot issues that may arise during TECHEVAL. During TRR, the Government may ask to witness some or all PPT I on a single pilot production unit. Updates on logistics elements will be addressed. See Appendix B for more information on TRR.
5.6. System Verification Review / Production Readiness Review

Within 105 days after TRR the Contractor shall host a System Verification Review (SVR) / Production Readiness Review (PRR). The SVR/PRR ensures all identified deficiencies have resolution or resolution strategies through design or operational changes. The Contractor shall identify any required cost elements and ensure the GABU is ready for production.
6. Testing

Three types of testing will occur during the GABU procurement: Contractor testing, Government testing, and maintainability demonstration. Contractor testing is used to verify all requirements identified in the Performance Specification. Government testing is used to validate the requirements meet the Navy’s needs. Maintainability demonstration is used to verify maintenance requirements and validate the technical manual. For all testing, individual GABU pilot production units shall be designated for either metallic media or non-metallic media to reduce media cross contamination. Two pilot productions units shall use metallic media and two pilot production units shall use non-metallic media.
6.1. Contractor Testing
Contractor testing is divided into two categories: Pilot Production Test I (PPT I) and Pilot Production Test II (PPT II). PPT I focuses on form, fit, function testing and PPT II focuses on testing in a military environment. For all Contractor testing, the Contractor shall be responsible for supplying media for all operational tests, demonstrations, and checks. The media shall conform to the requirements in the Performance Specification.
6.1.1. Pilot Production Test I

PPT I encompasses basic inspections, certifications, demonstrations, and tests of the more fundamental requirements found in the Performance Specification. All requirements marked as PPT I in Table 4:4 of the Performance Specification shall be verified on all pilot production units during this phase of testing. For all PPT I that requires the change of media, the Contractor shall only use media designated for individual pilot production units (metallic or non-metallic). The Contractor shall begin PPT I once PPT I procedures are approved and CDR is complete. Once initiated, PPT I shall take no more than 30 days to complete and must be completed on all pilot production units prior to the start of TRR. The Government may ask to witness some or all of PPT I on a single pilot production unit at TRR.
6.1.1.1. Pilot Production Test I Procedures

The Contractor shall submit draft PPT I procedures for Government approval at least 14 days prior to CDR. PPT I procedures must cover all requirements marked as PPT I in Table 4:4 of the Performance Specification. The PPT I procedures may be in Contractor format and shall include a summary description of all inspections and certifications, a detailed description of all demonstration and test procedures, lists of test equipment and accessories, any required test fixtures, any required facilities, and test data sheets. [CDRL C003]
6.1.1.2. Pilot Production Test I Report

Within 14 days after the completion of all PPT I testing, the Contractor shall deliver a PPT I report. The PPT I report shall contain all results of testing along with any corrective actions taken to meet the Performance Specification. [CDRL C004]
6.1.2. Pilot Production Test II

PPT II encompasses environmental tests and compliances that will prove the GABU will operate and survive in its intended environment. Independent environmental test facilities may be necessary to test to military standards (MIL-STD). All requirements marked as PPT II in Table 4:4 of the Performance Specification shall be verified on at least one (1) pilot production unit during this phase of testing; although any one unit does not need to go through all PPT II. The Contractor shall begin PPT II once PPT II procedures are approved and TRR is complete. Once initiated, PPT II shall take no more than 60 days to complete and must be completed prior to the start of SVR/PRR. The Contractor shall allow the Government to witness all testing. The Contractor may forgo requested PPT II tests with previous or equal test data after prior Government approval.
6.1.2.1. Pilot Production Test II Procedures

The Contractor shall submit draft PPT II procedures for Government approval at least 14 days prior to TRR. PPT II procedures must cover all requirements marked as PPT II in Table 4:4 of the Performance Specification. The PPT II procedures may be in Contractor format and shall include a detailed description of all test procedures, lists of test equipment and accessories, required test fixtures, required test facilities, and test data sheets. [CDRL C005]

6.1.2.2. Pilot Production Test II Report

Within 21 days after the completion of all PPT II testing, the Contractor shall deliver a Pilot Production Test II report. The PPT II report shall contain all official test data sheets and results of all testing done during PPT II along with any corrective actions taken to meet the Performance Specification. [CDRL C006]
6.1.3. Failure and Resolution Report

The Government shall be notified of any failures that occur during PPT I and PPT II phases within two (2) days after the failure occurs. A failure is defined as not meeting a requirement listed in the Performance Specification. All failures shall be documented via a Failure and Resolution Report and shall include a summary of the incident leading to, the cause of, and the resolution of the failure. The Failure and Resolution Report shall be delivered within 14 days after each failure occurs. The Contractor shall track all failures and resolutions throughout each PPT phase and submit a summary within 14 days after each PPT phase if necessary. [CDRL C007]

6.2. Government Technical Evaluation

The Contractor shall send two (2) pilot production units to Patuxent River, MD for Government technical evaluation (TECHEVAL). The TECHEVAL will allow Government testers to analyze the pilot production units for fleet personnel suitability and validate the requirements of the Performance Specification, SOW, and ALSSOW. Government testers will document any suitability and requirement deficiencies in the form of Rapid Action Deficiency Reports (RADRs) and supply to the Contractor. Within 14 days after receiving a RADR, the Contractor shall analyze the deficiency and develop and send a resolution strategy to the Government for approval. Upon completion of TECHEVAL, the Government will return pilot production units to the Contractor for refurbishment. The Contractor shall refurbish the pilot production units to production level standards and re-deliver to the Government as production units.

6.2.1. RADR Resolution Report
The Contractor shall compile all approved RADR resolutions in a single document. The RADR resolution report shall be submitted within 14 days after the end of TECHEVAL. [CDRL C008]
6.2.2. On-site Support

During TECHEVAL, Navy personnel may find errors or failures that can not or should not be locally corrected. The Contractor shall provide two (2) on-site technical support visits to Patuxent River, MD, if necessary, during the TECHEVAL phase. Within 14 days after returning from the support visit, the Contractor shall submit an On-site Trip Report summarizing the deficiency, corrective action taken, and the status of the unit. [CDRL C009]
6.3. Maintainability Demonstration

The Contractor shall host a maintainability demonstration (MDEMO) within 14 days after the approval of a 90% complete Technical Manual (see the ALSSOW for information on the Technical Manual). The MDEMO shall assist in the review of maintenance procedures established in the Technical Manual. The MDEMO shall also demonstrate the ability of Navy maintainers to meet Mean Time to Repair and Mean Time to Perform Preventive Maintenance requirements established in the Performance Specification. More information on the Maintainability Demonstration can be found in the ALSOW.
6.3.1. Maintainability Demonstration Plan

The Contractor shall prepare an MDEMO plan and submit it with the 60% Technical Manual (see the ALSSOW for information on the Technical Manual). The MDEMO shall include, but is not limited to, all scheduled maintenance actions and a selection of unscheduled maintenance actions that will be determined by the Government. [CDRL C010]
6.3.2. Maintainability Demonstration Report

Within 14 days after the completion of the MDEMO, the Contractor shall provide an MDEMO report summarizing the results of the MDEMO. The MDEMO report shall be in the Contractor's format and include a narrative description of the demonstration including deficiencies and/or field modifications made to the MDEMO plan and time to complete each corrective maintenance action. The Contractor shall propose means to address any deficiencies revealed by the MDEMO. [CDRL C011]
7. Production

Production units shall be ordered in accordance with the supplies and service schedule. Within 150 days after award of the first production delivery order, the Contractor shall begin delivery of production units. Each unit shall be delivered with one (1) Technical Manual. The Government will supply shipping instructions for each delivery order after contract award.

7.1. Production Acceptance Test

Production acceptance tests (PATs) are simple performance checks that each production GABU must meet. PATs shall verify all requirements marked as PAT in Table 4:4 of the Performance Specification and include any Contractor in-house production acceptance tests and inspections. PATs shall be conducted on every production unit; this includes pilot production units that have been refurbished to production quality after all Government and Contractor testing is completed (see section 6).
7.1.1. Production Acceptance Test Procedures

The Contractor shall provide a list of PAT procedures for Government approval at least 7 days prior to TRR. PAT procedures must cover all requirements marked as PAT in Table 4:4 of the Performance Specification and include any Contractor in-house production acceptance tests. The PAT procedures shall be in Contractor format. It should be noted that all requirements marked as PAT in Table 4:4 of the Performance Specification is also marked as PPT I. [CDRL C012]

7.1.2. Production Acceptance Test Report

Within 14 days after the delivery of the last production unit of a delivery order, the Contractor shall provide a PAT report detailing the results of each production unit tested. The PAT report shall contain all results of testing along with any corrective actions taken to meet the Performance Specification. [CDRL C013]
7.1.3. Failure and Resolution Report

The Government shall be notified of any failures that might occur during the PAT phase within two (2) days after the failure occurs. A failure is defined as not meeting a requirement listed in the Performance Specification. All failures shall be documented via a Failure and Resolution Report and shall include a summary of the incident leading to, the cause of, and the resolution of the failure. The Failure and Resolution Report shall be delivered within 14 days after the failure occurs. The Contractor shall track all failures and resolutions throughout the PAT phase and submit a summary within 14 days after the completion of the PAT phase is complete, if necessary. [CDRL C007]
8. Installation Drawing

The Contractor shall submit a preliminary installation drawing at least 7 days prior to PDR, an updated drawing at least 7 days prior to each subsequent technical review, and a finalized drawing within 21 days after the completion of Contractor and Government testing. The installation drawing shall adequately address all installation requirements including but not limited to electrical, plumbing, ventilation, floor mounting, maintenance footprint (clearance), and operational footprint (clearance), if required. Final installation drawing(s) shall be delivered with the production units. [CDRL C014]
9. Handling, Storage, and Transportation

The Contractor shall package and mark units per the requirements of American Society for Testing and Materials (ASTM) standard practice designation number D 3951 (Latest Edition). The shipment method shall be a traceable mode of transportation. All items removed or loose parts shall be packaged into consolidation containers in such a manner that it will protect the contents, with no damage to the items within, during movement and storage
10. Logistics

The Contractor shall provide all logistical data and accomplish all logistical requirements per the ALSSOW.

11. Data Item Delivery Information

The following CDRL data item number classifications apply:

A- Safety
B- Program Management

C- Engineering

Appendix A: Systems Engineering Technical Review Attendees

The following is a list of Government personnel that should attend each Systems Engineering Technical Review:

Technical Review Board (TRB):

· Technical Review Board Chairperson (independent representative from NAVAIR 4.8) 

· Program Manager Representative (NAVAIR 1.0)

· Lead Design Engineer

· Systems Engineer, who:
· Ensures the Contractor provides the supporting data and participation in each review

· Develop, coordinate, and execute, review arrangements with the Contractor
· Conduct the review for the TRB
· Organize and supervise the documentation of requests for action
Also part of the TRB, the following Government personnel will attend Systems Engineering Technical Reviews as required:

· Assistant Program Manager for Logistics (APML), who addresses supportability requirements

· Contracting Officer

· Subject Matter Experts (SMEs), representatives of applicable NAVAIR competencies 

· Developmental and Operational Testers
It is the Contractor’s responsibility to form the Contractor Integrated Product Team for each review. 

Appendix B: Systems Engineering Technical Reviews

The following contains more details of each technical review in the System Engineering Process.

Preliminary Design Review (PDR)

In general, the PDR ensures a Contractor is mapping each requirement to a design solution and understands the requirements provided in the Performance Specification.
Entry Criteria

1. All Action Items from the Post Award Meeting are closed

2. Updated Program Schedule

3. PDR Agenda

4. Design solutions are mapped to each requirement
5. Preliminary Installation Drawings

Exit Criteria

1. All requirements are understood by the Contractor
2. The preliminary design satisfies the top-level requirements
3. Adequate processes and metrics are in place for the program to succeed

4. The program schedule is executable

5. A 90% design solution is achievable by the CDR date
Critical Design Review (CDR)

In general, the CDR ensures the design solution is approximately 90% complete, the pilot production units can be produced, and Pilot Production Test I (PPT I) can begin. The CDR also ensures the Contractor is mapping each requirement to a verification method and understands the testing involved in the Pilot Production Test I (PPT I) phase.
Entry Criteria

1. All action items from PDR are closed

2. PDR is complete

3. Updated Program Schedule

4. CDR Agenda

5. Verification methods are mapped to each requirement
6. PPT I Procedures
7. Updated Installation Drawings

Exit Criteria

1. The presented design is considered 90% complete

2. Production and staging facilities are adequately set for all pilot production units

3. PPT I procedures are approved

4. All methods of verification are approved.
5. Adequate processes and metrics are in place for the program to succeed

6. The program schedule is executable

Test Readiness Review (TRR)

In general, the TRR ensures the Contractor understands the tests involved in Pilot Production Test II (PPT II) and ensures that PPT II and Government technical evaluation (TECHEVAL) can begin.

Entry Criteria

1. All action items from CDR are closed

2. CDR is complete

3. Updated Program Schedule

4. TRR Agenda

5. PPT I has been completed on each pilot production unit
6. PPT II Procedures
7. PAT Procedures

8. All PPT II test facilities are identified
9. Updated Installation Drawings

Exit Criteria

1. PPT I witnessed on one pilot production unit

2. PPT II procedures are approved.

3. PPT II test facilities are scheduled for testing

4. The presented design is stable and frozen
5. Adequate processes and metrics are in place for the program to succeed

6. The program schedule is executable
System Verification Review (SVR) / Production Readiness Review (PRR)

In general, the SVR/PRR ensures the system is ready for production and that the Contractor has a definitive plan for production.
Entry Criteria

1. All action items from TRR are closed

2. TRR is complete

3. Updated Program Schedule

4. SVR/PRR Agenda

5. Approved PAT procedures

6. PPT II has been completed

7. All failures are addressed and resolved
8. TECHEVAL is complete

9. All RADRs are resolved

Exit Criteria

1. No outstanding action items
2. PPT reports approved

3. Adequate processes and metrics are in place for the program to succeed

4. The program schedule is executable
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