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1.0 Payload Integration

The Contractor shall provide technical and program analyses functions to implement the ISS payload integration tasks into all phases of the ISS Program.

The Contractor shall perform:

Management Integration

Mission Integration

Payload Engineering Integration

Payload Software Integration & Flight Production

Payload Development Support Systems

Payload Operations & Integration

Consolidated Sustaining and L&M

As specified in the following sections.

1.1 Management Integration

The Contractor shall:

1.1.1 Provide, maintain and implement a Management Plan in accordance with [DRD PM-01].  The plan shall describe the contractor’s management structure that fully and optimally integrates all related plans and systems, including those of major subcontractors and vendors.  The plan shall address the contractor’s management of all systems, functions, and data requirements described in this SOW.

1.1.1.1 Provide a contract Work Breakdown Structure (WBS), in accordance with the Work Breakdown Structure and Dictionary [DR MA01].  This shall show mapping of contractor WBS to the ISSP WBS, at the lowest levels of the ISSP WBS.  The contract WBS shall serve as the framework for contract planning, budgeting, financial reporting, cost performance reporting, schedule resource-loading, and schedule status reporting to the ISSP.  Major elements of work provided by subcontractors shall also be identified in the contract WBS.

1.1.1.2 Implement, maintain, and update a contract financial system which discretely tracks resources by fund source, mission and contract WBS and element of cost including, but not limited to, labor, overhead, other direct cost, (i.e., travel and subcontracts) and indirect cost.  Use this system to manage and control work and resources within discrete program fund sources and program funding levels approved by NASA.  Provide financial planning, as requested, to support the Government budget process (i.e., Program Operating Plan (POP) budget calls), and to support special requests for budget impacts.  The NASA will, in accordance with the budget or special request guidelines and reporting format, specify the format and content of the contractor’s inputs and supporting rationale.  Provide financial reporting in accordance with [DRD PC01].  Reporting requirements are applicable to all tiers of subcontractors with a total contract value of $15 million or more.

1.1.1.3 Implement and maintain a Performance Measurement System (PMS) in accordance with the Performance Measurement System Plan [DR MA06] and provide Cost Performance Reports [DR PC02].  The PMS shall provide appropriate management visibility into all aspects of contractor, interdivisional, subcontractor and vender activities and shall be integrated with other required management systems and reporting requirements.  The level of detail for this system shall be consistent with the maturity and stability of the program elements.  Performance measurement reporting is also required on subcontracts that, based on risk, schedule criticality, or dollar value, have the potential to impact the successful fulfillment of this contract.

1.1.1.4 Provide and maintain an annual Work Plan [MA22].  The Work Plan shall consist of a compilation of Work Packages from designated program functional areas.  Each of these Work Packages shall identify the tasks, high level schedule, resources, basis for resources, and contractor and government technical managers.

1.1.2 Perform analysis and integration to ensure that payload integration products and issues are coordinated and assigned to appropriate teams for resolution.

1.1.3 Provide and implement the management systems and resources to plan, execute, control and report technical, cost, risk and schedule performance at monthly Performance Management Reviews (PMRs) and provide Integrated Financial Review Products in accordance with [DR PC03]. Monthly reviews will include real-time and increment preparation accomplishments, issues and forward work across mission management, mission integration, hardware and software integration, operations and training.  It will also include planned and actual metrics with correlation to Program-level metrics in the Management Information System (MIS), including crew time, payload runtime, up and down mass, ascent and return middeck lockers, and operational/research objectives.  The PMR presentations shall include a correlation of the metrics to the requirements, and measurements of management responsiveness to the performance indicated by the metrics.  Continuous improvement to payload integration and processes should be discussed at these monthly reviews.  The contractor shall provide management support to budget planning exercises, technical re-planning, and special studies.

1.1.3.1 Management Information System (MIS) is a computerized information-processing system designed to keep IPIC management and personnel apprised of the most current IPIC technical, financial, workforce, schedules, and operational information, including issues and risks.  MIS links IPIC core business issues and goals with the technical aspect of the Program.  To accomplish this, the contractor shall submit financial planning, costs, and workforce data; Program scheduling and status; Program metrics; and other status information into the MIS.

1.1.4 Provide Configuration Management activities per SSP 41170 (current version) and Data Management activities per SSP 50010 (current version) for the IPIC contract.  This shall include the following functions:

· Provide and maintain a Configuration Management Plan [DR CM01] that defines requirements, responsibilities and procedures for the CM system applied to Payload activities within the IPIC.

· Generate, coordinate, schedule, evaluate, impact, process, and status payload IPIC change products from initiation through program approval.

· Provide data management functions for the IPIC contract that includes coordination and review of DRs/document releases through the DM/ERU function.  This shall include document quality assurance, baseline management, and archival of IPIC CM products.

· Conduct and participate in schedule meetings for changes affecting IPIC content,

· Evaluate program change packages and identify impacts to payload requirements or design, and impacts to payload integration teams and other Program teams as applicable.

· Provide configuration status accounting and verification functions as specified in SSP 41170 (current version) for IPIC hardware/software.

1.1.5 The contractor shall develop briefing materials and analyses for ISS presentations and meetings with various internal and external review groups.  These groups may include, but are not limited to, the Aerospace Safety Advisory Panel (ASAP), Space Station Utilization Advisory Subcommittee (SSUAS), Stafford/Anfimov, Inspector General/General Accounting Office (IG/GAO), Space Flight Advosory Committee (SFAC), ISS Management and Cost Evaluation/NASA Advisory Council (IMCE/NAC), Independent Implementation Review (IIR), Cost Assessment Teams, etc.  The contractor shall support these reviews, including preparing and presenting various topics, such as ISSP technical, cost, and schedule statues, specific safety or risk issues, and responses to congressional inquiries.

1.1.6 Provide payload integration products, status, and assessments to support ISS Program reviews, such as increment operation reviews, increment requirements reviews, launch package assessment, stage operations readiness reviews, PIRRs, and special COFR PCBs.  This includes identification and collection of data products required from Payload Developers to support these reviews and be responsible for resolving payload integration issues that are identified at these reviews.

1.1.7 Implement the Payloads Certificate of Flight Readiness (COFR) process as documented in SSP 52054 and be accountable for the payload integration section of the COFR.

1.1.8 Respond to customer feedback post increments to improve processes / requirements clarification.  The contractor shall perform the necessary functions to report and improve customer (payload user of ISS) satisfaction.

1.1.9 Provide [DR UT50], Documentation, Customer Analytical Integration Capability, at completion of contract.

1.1.10 Ensure the readiness of the Utilization launch package to support all major integration milestones, including cargo integration reviews, bench reviews.  MPLM/orbiter integration, launch, and on-orbit operation.

1.1.11 Develop a payload installation readiness assessment process incorporating identification and assessment of:

Open items

Associated constraints (launch vs. operation)

Closure plans including probability of closure

Recovery/removal options

1.1.12 Provide status and reports to the COTR.

1.2 Mission Integration

1.2.1 General

The Contractor shall:

1.2.1.1 Be responsible and accountable for the ISS payload integration process that supports rack, UOP, non-rack mounted, subrack, simple, attached and subpallet payloads.

1.2.1.2 Develop and document a process for documenting payload integration requirements and allocations at the stage, increment, and planning period.  This includes the static requirements and the general roles and responsibilities of the parties involved in the integration/de-integration, pre-launch/post-landing processing, transportation and the on-orbit operation of the payload.  In addition, tactical parameters, dynamic requirements, schedules and commitments associated with specific transportation flights and on-orbit increment operations shall be documented.  This includes updates as required to the fields within the Payload Data Library and revised requirements for other data collection repositories (i.e., iURC, PIMS).

1.2.1.3 Provide U.S. sponsored payload developers a primary point of contact for coordination of integration and operations activities.  This contact shall serve as the payload developer’s advocate to the program as well as the primary program interface to the payload developer.  Establish standards for points of contact to ensure consistency in task performance.

1.2.1.4 Negotiate, coordinate, and document with the payload developers the payload integration requirements across the Payload Integration functions.  This includes agreements such as manifesting, stowage, resource usage, interfaces, launch site processing, operations, planning, training, ground data services etc.    It also includes coordination of payload-specific schedules and resolution of schedule conflicts.  Payload integration agreements shall be provided to NASA for approval.  Provide support for small payload data set development as requested by payload developer and authorized by NASA.

1.2.1.5 Develop, negotiate and monitor payload unique schedules including top-level payload hardware and software development milestones, and integration data products and deliverables to the ISSP and the launch vehicle integration organizations.
1.2.1.6 Develop and maintain listing and status of U.S.-built/NASA-bartered laboratory and station support equipment available for use by payloads.  Define and implement a means for documenting PD's LSE/SSE requirements in unique payload integration agreements and increment specific Payload Tactical Plans.  Act as the NASA Payloads Office representative to the GFE control board, the Tool Working Group, and coordinate the use of ISS Program logistics crew provisioning items.
1.2.1.7 Conduct an EXPRESS Integration Requirements Review (as necessary) for each EXPRESS Rack and EXPRESS Pallet payloads to assess readiness of the payload to be integrated into the EXPRESS carrier.  The data presented will validate the required certification that proves the experiment systems are ready for integration and on-orbit operations.

1.2.1.8 Coordinate tracking and status of payload developer open paper for each flight/stage.  This includes items relative to CoFR flight endorsements, safety, hardware readiness for shipment to KSC, and hardware turnover for the MPLM, Spacehab, and Orbiter direct payloads.

1.2.1.9 Maintain the following payload integration requirements documents:

Standard Payload Integration Agreement (SPIA) for Pressurized Payloads [DR MI01]
Payload Integration Agreement (PIA) Increment Addendum Blank Book for Pressurized Payloads [DR MI02]
SPIA for Unpressurized Payloads [DR MI03]
Payload Integration Agreement (PIA) Addendum Blank Book for Unpressurized Payloads [DR MI04]
SPIA for Small Pressurized Payloads [DR MI05]
PIA Blank Book for Small Pressurized Payloads [DR MI06]
Payload Data Sets Blank Book [DR MI07]
ISS Payload Integration Template [DR MI08]
IDRD Annex 5 Payload Tactical Plan Blank Book [DR MI09]
ISS Program Payloads CoFR Implementation Plan [DR MI10]
Increment Unique IDRD Annex 5 Payload Tactical Plan [DR MI11]
Payload Unique Payload Integration Agreements [DR MI12]
ISS Payload Information Source CD/Website [DR MI13]
Payload Unique Payload Integration Agreement Increment Addenda [DR MI14]
EXPRESS Integration Agreement Blank Book for EXPRESS Rack Payloads [DR SE55]
WORF Integration Blank Book [DR SE56]
1.2.1.10 Ensure PD requirements documented in PIA/EIA/WIA Addenda are properly rolled-up into the increment specific Payload Tactical Plan (PTP).  Negotiate and document International Partner and Participant requirements, priorities and inter-Partner resource exchanges.

1.2.1.11 Coordinate ISS Program support of PDR/CDR reviews including RID assessments that result in program related actions.

1.2.1.12 Develop and document a Payload Mission Integration Plan (PMIP) [DR SE57] that establishes the methods, products and tools used for accomplishing Payload Integration.  The plan shall define the relationship between all requirements, allocations and agreements documents, as well as the interaction between the payload integration organizations.  The plan shall outline the payload data collection strategy and describe what, when and how information system tools versus traditional paper documentation are used for each document/data set in an end-to-end process description.  The end-to-end process description shall include data submission by the customer, data configuration management, data reports, and data transfer for flight product development, and interfaces to other processes and information systems.

1.2.1.13 Coordinate and integrate the NASA unilateral and multi-lateral payload flight/stage objectives, requirements and functions.  Identify and aid in the resolution of flight/stage utilization issues and concerns at the ISS Mission Management Team, Launch Package Management team meetings and Increment Management Team meetings including participation in the flight/station reviews, control boards and panels, Technical Interchange Meetings (TIM), PMIT, PCB, Noon Board, Shuttle IPT meetings, and working groups.

1.2.1.14 Support implementation of the Payload Certification of Flight Readiness (CoFR) process:

Define and release flight-/stage-specific CoFR data 

Call for endorsements

Coordinate Payloads Special CoFR PCB, Launch Package Assessment (LPA), Stage Operations Readiness Review (SORR) and Flight Readiness Review (FRR)

Produce integrated reports for program review

Track, manage and report open item burndown

Support or represent Payloads Office at reviews

Manage, maintain and archive Certificate of Flight Readiness [DR MA12]
1.2.1.15 Report research goals, objectives and requirements, which are not implemented during joint and stage operations.  Track the research activities to identify any in-flight anomaly affecting payload success.  Participate in resolution and closure during joint operations as a payload representative at the MMT.

1.2.1.16 Provide a payload flight input for the Post Flight or Increment Reports, including lessons learned and participate in associated reviews.

1.2.1.17 Update ISSP Payload Increment Definition (documented in SPIP Vol. 2 as the tactical planning process) and integration processes.  Assess and coordinate integration activities and issue resolution for increments approximately 1.5 to 2 years in advance through the execution and post mission phase.  Identify and resolve increment utilization issues and concerns at the Mission Management, Increment Management Team (IMT), and Requirements Integration Panel (RIP) meetings.  Participate in the stage/station reviews (such as the SSICB, Payload Increment Readiness Reviews (PIRR)), unilateral and multi-lateral control boards and panels, TIMs, PMIT, PCB, IMMT and working groups.

Develop and maintain the Increment Definition and Requirements Document (IDRD) Annex 5, Payload Tactical Plan including EXPRESS and WORF topologies (blank book and increment specific).  [DR MI09, DR MI11]
Manage and communicate payload complement allocation and requirement changes representing current program direction.

Coordinate and compile the inputs to the IDRD main volume.

Coordinate increment integration schedule update process.

Provide payload comments on format and content of program documentation on the following: Generic Ground Rules Requirements and Constraints (GGR&C), IDRD main volume, SPIP Vol. 2, and related forum charters.

Coordinate development of payload post-increment reports (Post Increment Evaluation Report, crew debrief questions, increment lessons learned).

1.2.1.18 Integrate the payload detailed manifest requirements.  Develop and maintain the payload manifest data for each flight, and direct implementation to the IDRD Annex 1 and the IDRD Annex 5/PTP.  Review and provide inputs to payload manifest related program documentation, including Integration Agreements, Interface Control Annex (ICA), SPIP Vol. 2, and manifest related software interface requirements.  Identify and aid in the resolution of payload manifest data issues through support to the Manifest Working Group meetings.

1.2.1.19 Integrate passive and conditioned Payload stowage requirements.  Perform payload stowage and cargo integration assessments, coordinate resolution of payload cargo integration issues/concerns/questions, and facilitate verification and updates to the stowage requirements.

1.2.1.20 Support communication and negotiation among all International Partners/Participants.  Coordinate NASA/Russia Payload Integration telecons and support Payloads Team 0 with NASA/Russian policies and process development and negotiations.  Facilitate Russian related inputs to the IDRD Annex 5 / PTP, assignment of Russian curators to NASA payloads, and Russian representation at the Payload Safety Review Panel (PSRP) and Joint Cargo Certification Team (JCCT).  Identify and aid in the resolution of payload integration issues where both NASA and RASA are involved.  For CSA, NASDA, ESA, ASI, and INPE, support mission integration, track inter-Partner resource exchanges and document IP/P requirements in the Payload Tactical Plan.

1.2.1.21 Maintain and revise the International Space Station (ISS) Payload Integration CD-ROM and Web site for the Payload community.  The product will package an overview of the ISS payload integration information & process, and provide links to required documentation and reference material.

1.2.1.22 Ensure that definition and integration of interfaces between Payload Operations and Integration, ISSP, JSC Mission Operations Directorate, and the ISS Partners and Participants are consistent with requirements definition documentation and flight products.  Evaluate and status schedules for process definition, data delivery, hardware development, and documentation delivery.  Facilitate identification and resolution of issues and risks related to ISS payload operations.  Participate, as required, to represent the ISSP Payloads Office Utilization Office in working groups, boards, reviews, and Technical Interchange Meetings (TIMs).

1.2.1.23 Provide technical administrative meeting support to Payload Mission Integration meetings, support Payloads databases including the PMIT Website, manage Payloads Office risks, maintain distribution lists, and prepare/post minutes.

1.2.1.24 Develop and maintain unique payload hardware interface control documents/verification plans that support payloads at the following levels:  integrated rack [DR PA16], non-rack payloads [DR PA26], EXPRESS Rack [DR SE47], WORF [DR SE47], Attached Payload [DR PA18], and EXPRESS Pallet [DR SE47].  This includes NASA payloads destined for the US Lab, JEM, COF, MPLM, Truss, CAM, EXPRESS Rack, WORF, and EXPRESS Pallet.  Support the partner led development of ICDs for the JEM EF and the COF EPF.

1.2.1.25 Support payload developers in providing data required for integrated analyses as identified in individual Payload PVPs.

1.2.1.26 Review the Orbiter Middeck ICA (MIP Annex 6), CCCD, and SSCCDs for accuracy with current manifest, interface requirements, and hardware physical characteristics and provide to payloads for concurrence.

1.2.1.27 Assist the payload developers in processing waivers, deviations and/or exceedances associated with their individual ICDs/PVPs.

1.2.1.28 Ensure the technical integrity of IPIC Boeing products and facilitate the multi-functional integration of the IPIC organization’s processes.  Oversee processes effecting multiple organizations and provide continuous improvement of program level processes.  Ensure the coordinated agreement between affected technical and operational disciplines for specific anomaly resolutions.  Perform the role of payload advocate within the Vehicle Chief Engineer Review Board.

1.2.1.29 Provide an ISS Payload Office Website “Curator” to devise and maintain the ISS Payload Office website communications architecture.  Coordinate a common set of technical standards for all Payload Office websites.  Integrate ISS Payload Office websites with external organizations and develop a customer “single point of entry” for Payload websites.  Maintain currency of ISS Payload Office organizational website content, coordinate inputs to websites by all ISS Payload Office personnel (NASA and Contractor), devise, coordinate and implement website innovations and improvements.  Develop and maintain a new ISS Payload Office Customer Service website.  As part of this task, support Customer Service Initiative team meetings as required, develop Customer Service website requirements, maintain data content on Customer Service website and resolve security and export control issues.  Develop and maintain a new ISS Payload Office QMS website.  As part of this task, support QMS meetings as required, integrate website content with contractor ISO 9000 efforts, develop website requirements and resolve security and export control issues.  Provide periodic status reports and technical briefing to Program, RPO and HQ staffs as required.  Provide technical briefings/demonstrations to customer forums, oversight committees and International Partners as required.  Provide website development schedules.

1.2.1.30 The contractor shall integrate and manage the payload cold stowage requirement to ensure the appropriate accommodations are available for transport and on‑orbit.  This includes coordination with cold stowage accommodation providers and review of payload manifest and operational requirements.

1.2.2 Safety – in addition to the specific tasks described in 1.2.2 this SOW section includes the maintenance of the overall safety program plans and incident reporting procedures [SA01, SA03, and SA05].

1.2.2.1 Review and analyze the Payload (facility/rack/pallet/subrack/subpallet) Safety Data Packages (PSDPs) to ensure adequate payload hazard identification and controls.  Participate in the Payload Safety Review Panel (PSRP).  Respond to actions from the PSRP.

1.2.2.2 Coordinate with the ISS Safety Review Panel and the PSRP.  This coordination shall consist of reporting on the effects of payload designs on ISS system hazards and the integrated system/payload safety; reviewing SRP rulings/decisions for use in PSRP processing and integration of PSRP direction across payloads and payload complements.

1.2.2.3 Develop recommended updates to NSTS 1700.7B Addendum as required.

1.2.2.4 Develop recommended PSRP interpretation letters as required.

1.2.2.5 Evaluate and provide approval/disapproval recommendations to payload safety noncompliance reports.

1.2.2.6 Perform EXPRESS Rack, WORF, and EXPRESS Pallet payload complement hazard analyses, develop an integrated safety data package [DR SA02], and present the results to the PSRP at the integrated Phase 3 Safety Review.  This safety data package will include associated payload and stowage hardware (cables, spare ORUs, etc).

1.2.2.7 Provide inputs to the Integrated Hazard Experiment Assessment (IEHA) documentation for each stage and input into the IEHA database.

1.2.2.8 Review critical safety verification data to ensure payload hazard controls are being properly implemented and verified.  Safety Verification Tracking Log (SVTL) items to identify potential risks or issues.  Accomplish closure of all integrated SVTL items and provide status reporting to NASA and the PSRP.  Develop an integrated safety data package [DR SA02].

1.2.2.9 Provide a capability to perform on-call, near real-time safety analyses to support payload reconfigurations or anomaly troubleshooting on orbit.

1.2.2.10 Support the POIF activities relating to the payload safety review process, including reviewing payload safety data packages, hazard analyses and controls to ensure that procedural hazard controls are incorporated properly into POIF operations handbooks, manuals, and payload ground and flight procedures.

1.2.2.11 Provide safety on-call support. 

1.2.2.12 Develop integrated Payload Safety Procedures.

1.2.2.13 Maintain [DR RA01], ISS Payload Interface Fault Tolerance Document (including capability during stage builds) that can be used by payload developers in controlling hazards (this includes the Partner modules).

1.2.2.14 Provide Safety and Mission Assurance oversight support to the EXPRESS Pallet design development activities.  The support shall provide for the review comments to hazard analysis, failure modes and effects analysis, critical items lists, single point failure list failure propagation assessments and other documentation relating to safety, reliability, maintainability and quality.  Provide support at technical interchange meetings, design reviews and safety reviews as required.  Support the implementation of the continuous risk management practices identified in the Project risk management plan.

1.3 Payload Engineering Integration

1.3.1 General

The Contractor shall: 

1.3.1.1 Maintain the Standard Program Implementation Plan, Volume IV: Payload Engineering Integration [DR PA02].  Maintain these program plans, procedures, schedules, and processes with the International Partners or Participants (IP/Ps).  Obtain agreement with NASA and the IP/Ps for data exchange products.  Develop and coordinate these plans, procedures, schedules, and processes with other effected ISS, which require payload products to perform their function.

1.3.2 Interface Requirements and Verification

1.3.2.1 Maintain interface requirements documentation that supports payloads at the following levels:  integrated rack [DR PA06], utility outlet, EXPRESS Rack [DR SE44], WORF [DR SE56], Attached Payload [DR PA09], and EXPRESS Pallet [DR SE44].

1.3.2.2 Develop and maintain hardware interface control documents and templates that support payloads at the following levels:  integrated rack [DR PA07], non-rack payloads [DR PA25], EXPRESS Rack [DR SE47], WORF [DR SE47], Attached Payload [DR PA10], and EXPRESS Pallet [DR SE47] to ensure payloads are compatible with the system requirements and constraints.  This includes NASA payloads destined for the US Lab, JEM, COF, MPLM, truss, CAM, EXPRESS Rack, WORF, and EXPRESS Pallet.

1.3.2.3 Manage and implement the PIRN process for payload ICD changes, implement the RCAR process, and lead the closure of interface issues.

1.3.2.4 Maintain verification requirements documentation that supports payloads at the following levels:  integrated rack, utility outlet, EXPRESS Rack [DR SE46], WORF [DR SE56], attached payload, and EXPRESS Pallet [DR SE46].

1.3.2.5 Status, track, and verify closure of verification requirements [DR PA20] and facilitate data deliveries from individual payload developers required for the integrated payload complement analyses in accordance with the payload verification plan.  Evaluate the submitted payload verification data for compliance with the applicable requirements and coordinate closure of the payload verification requirements.  Support assessment and resolution of interface issues identified during the verification process.  Compare iURC payload data with payload verification data and update the operations databases.  Status, track, and verify closure of verification requirements for the payload stowage items for EXPRESS Transportation Rack (ETR) only.

1.3.2.6 Support the coordination with and provide status of payload developers in planning and executing their payload verification activities and present integrated results at program reviews.  For complex payloads, this requires providing technical support to the US payload test activities at KSC or at PD locations if required in order to resolve and close interface issues.

1.3.2.7 Lead the effort to evaluate, coordinate and provide approval/disapproval recommendations for NASA closure of the proposed payload interface exceptions and issues for payload developers.

1.3.2.8 Maintain the Payload Flight Equipment Requirements and Guidelines for Safety Critical Structures [DR PA04] to define the process, procedures, schedules, and requirements associated with structural verification of payloads.

1.3.2.9 Maintain the Payload Verification Program Plan [DR PA03] defining the end-to-end verification process (planning, data acquisition, tools/models, use of individual payload plans) leading to certification of individual payloads, the complement of USOS payloads, and the manned base complement of payloads.  This plan shall be coordinated with the IP/Ps.

1.3.2.10 Maintain the following accommodation handbooks: Pressurized Payload [DR PA11], Attached Payload [DR PA12], EXPRESS Rack [DR LS10], and WORF [DR SE56].  Develop and maintain the EXPRESS Pallet [DR LS10] accommodation handbook.

1.3.2.11 Attend design reviews and/or review the data packages for EXPRESS, WORF, and EXPRESS Pallet payloads and the following major payloads:  MSRR-1, FIR, CIR, Cryo, Centrifuge Rotor, LSG, AMS, HHRs and EXPRESS Pallet to ensure payload design is conforming to ISS interface requirements, constraints, and schedules.

1.3.2.12 Develop models to support verification coupled loads analyses for the EXPRESS Rack, EXPRESS Transportation Rack, and the EXPRESS Pallet.  Updates to these models shall be performed based on results to ensure certification for flight and return.

1.3.2.13 Support the JMWG and coordinate orbiter middeck requirements changes with payload developers.  Review middeck PIRNs at the PTR, collect impacts, and document approved changes in appropriate ISS documentation.

1.3.2.14 Develop and maintain EXPRESS Transportation Agreements for stowage hardware transported in an EXPRESS Rack or EXPRESS Transportation Rack.

1.3.2.15 Maintain and update the EXPRESS Rack Configuration Data Set Description documents.  Develop and maintain EXPRESS Pallet Configuration Data Set Description documents.

1.3.2.16 Assess ISS Program changes (PIRNs) for impacts to the documents and payloads and participate in the ICWGs.

1.3.2.17 Review OMRSD for inclusion of the necessary payload requirements.  Included in this task is the development of OMRS file for pallet.

1.3.2.18 Perform engineering integration analysis for the launch and return configurations of the ETR.  Support real-time assessment of return complements to ensure compliance with structural constraints.

1.3.2.19 Provide Plug-in-Plan technical support and recommendation to MOD/POIC for real time interface compatibility issues.

1.3.2.20 Review and provide inputs to system flight rules, payload regulations as applicable to payload interfaces.

1.3.2.21 Perform human factors verification for payloads (racks, subracks, UOPs) as requested.

1.3.2.22 Establish a formal process for review and control of the PEI products and schedules in support of the missions and CoFR endorsements and for coordination and resolution of PEI issues.

Perform Mil-Std-1553B Remote Terminal (RT) Testing on Payload Rack Remote Terminals.  Develop test plans and procedures for the interface testing.  Conduct the RT testing for up to 6 Payloads (MSRR-1, CIR, AMS, Cryo, EXPRESS Pallet, and Centrifuge Rotor).  Support resolution of any issues.  Provide a test report to the Government, where the report includes the test data and analysis results 

1.3.2.23 necessary for Payload Rack RT interface requirements compliance within 60 days of completion of each test.

1.3.2.24 Perform High Rate Data TAXI Interface Testing for new payload designs, Develop test plans and procedures for the interface testing.  Conduct the TAXI testing for up to 6 Payloads (MSRR-1, CIR, AMS, Cryo, EXPRESS Pallet, and Centrifuge Rotor).  Support resolution of any issues.  Provide a test report to the Government, where the report includes the test data and analysis results necessary for Payload Rack TAXI interface requirements compliance within 60 days of completion of each test.

1.3.2.25 Perform Structural Analysis and Integration for the MSRR-1, CYRO, FIR and CIR.  Manage and maintain Integrated Payload Rack Structural Analysis Reports [DR FP02].  Perform CoFR sub-endorsements for composite racks.  Perform an update to the Rack Integrators Handbook(SSP 57007).  Maintain [DR FP04], ISPR Structural Integrator’s Handbook.

1.3.2.26 Perform analyses that proposed payload vacuum exhaust gasses are compatible with the vacuum systems of the U.S. Lab and JEM module and the external hardware.

1.3.3 Rack Level / Element Level / ISS Level Analyses

1.3.3.1 Collect payload requirements and data and perform integrated payload complement assessments and analyses to ensure interface compatibility and safety.  Provide the integrated EXPRESS Payload Data Package for the integrated EXPRESS Rack/Pallet and WORF payload complement developed [DR SE31].

1.3.3.2 Maintain tools and models necessary to perform EXPRESS Rack, EXPRESS Pallet, WORF, UOP, and integrated facility rack level, complement level (USOS Modules, CAM and Truss), and integrated station analyses for each stage with major payload services changes.

1.3.3.3 Perform analyses to verify that the complement of payloads operating together meet the USOS modules, CAM, and truss system capabilities and are compatible and document results in the Stage Analyses Reports, [DR PA14].

1.3.3.4 Perform analyses on the complement of all payloads, including those operating in the various partner modules to ensure they meet the ISS system capabilities, interfaces, constraints, and safety requirements are implemented and document results in the ISS Analyses Reports [DR PA15].

1.3.3.5 Develop Payload Operations Guidelines and Constraints Document [DR PA19 and SE31] to support the POIF.  This document shall be updated for each stage with major payload services changes.

1.3.3.6 Perform a vehicle increment capability assessment [DR PA27] to support preliminary on-orbit operations summary and act as the point of contact to provide the ISS generated resources available at the International Partner/Participant Element interface with the USOS.

1.3.3.7 Provide a capability to perform on-call, near real-time assessment to support payload reconfigurations or anomaly troubleshooting on orbit.

1.3.3.8 Develop and maintain for each stage, Integrated Drawings/ Schematics [DR PA21/SE31] with detailed integrated schematics and drawings of the on-board complement (including partners) depicting interfaces with the ISS systems.  Develop and maintain for each stage, the internal and external payload configuration/topology for the ISS in accordance with [DR PA22], Payload Stage Configuration.  This shall include payload configuration layout drawings for EXPRESS Rack, Pallet and WORF configurations to depict payload locations and cable routing, etc for the on-orbit configuration.

1.3.3.9 Develop drawings for integration of an EXPRESS Rack/Pallet and WORF for the first flight of the rack and relight if a rack is returned to Earth per [DR SE31].  Assembly and installation drawings are to be developed for EXPRESS Transportation Racks (ETR) when an ETR is manifested for flight per [DR SE31]. Assembly and Installation drawings are to be developed for each EXPRESS Pallet flight [DR SE31].

1.3.3.10 Perform integrated analysis [DR SE31] for the EXPRESS Pallet carrier to launch vehicle, translation of integrated hardware element from launch vehicle to ISS, integrated hardware element to ISS for the on orbit application).

1.3.3.11 Track the location of Boeing developed payload hardware (EXPRESS, WORF, ARIS, etc.) identifying if it is on-orbit or on the ground.  The hardware to be tracked includes lockers, drawers, closeouts, cables, hoses, and mechanical hardware part of rack systems.  Hardware tracking will include assuring the right hardware is on-orbit to support payload operations and the hardware has the proper certifications for flight.

1.3.3.12
Support the HRF/JEM Interface Compatibility Test at NASDA’s facility. Support to include a) tilt cart for rack handling operations, b) interface verification data and test support, and c) payload operations support.
1.3.4 Attached Carrier Development Oversight

1.3.4.1 Provide oversight support for the development activities associated with the EXPRESS Pallet.  The support will focus on critical path tasks and identified high risk areas for the following disciplines: project management, requirements development and maintenance, design, integration, verification, test, and launch site support.  Obtain the applicable Export Control Licenses in order to communicate/pass information and data, support all design reviews and technical interchange meetings between NASA, the hardware developer and their subcontractors.

1.3.4.2 Provide review comments to both program and project level documentation.  These documents include project management plans; program operating plans, joint management plans, risk management plans, and bilateral deliverables documents.  Provide input/review to program/project schedules and support coordination of inputs.  Provide program support by tracking bilateral deliverables against schedules and identification of high-risk areas that are potential program impacts.  Support project management reviews, track significant action items and coordinate action closures.

1.3.4.3 Generate inputs to the development of the EXPRESS Pallet System Specifications while maintaining requirements traceability to the source.  Maintain cognizant of all NASA program level requirements documentation from which the specifications are derived.  Support the review and associated changes to program level requirements documentation affecting the EXPRESS Pallet.  Support development of documentation, specification, technical plans and handbooks supporting the EXPRESS Pallet.

1.3.4.4 Provide review comments to design review plans and design data packages (i.e., drawings, supporting documentation, design trades, analyses, design specifications and other documentation provided at design reviews).  Provide post design review status reports documenting areas of high risk to the project critical path.  Provide support to the technical oversight function by assisting the hardware developer through qualitative day-to-day technical assistance for interpretation of NASA documentation.  Review and track selected bilateral design documentation deliverables according to the Implementing Arrangement (IA) and Bilateral Data Exchange Agreement List and Schedules (BDEALS).

1.3.4.5 Provide review comments of integration, verification and test plans /procedures /reports based on the amount of risk posed to the project for all hardware being developed in support of the EXPRESS Pallet.  Support the hardware developer in the development of the Bilateral Integrated Verification Plan that tracks requirements compliance against development specifications.  Support the review of key critical test procedures, analyses and inspection reports; shall witness selected critical high-risk integration and verification test and all safety critical tests, and shall review selected final test reports.  Provide review comments of selected critical post integration inspection reports to ensure requirements compliance.

1.3.4.6 Provide support to launch site support receiving, inspection, processing, handling and storage of the EXPRESS Pallet flight hardware.  Provide review comments to the EXPRESS Pallet acceptance data packages and provide support to the hardware developers sustaining engineering and logistics efforts at the launch site.

1.4 Payload Software Integration & Flight Production

1.4.1 General

The Contractor shall:

1.4.1.1 Maintain generic software interface requirements documentation that supports payloads at the following levels:  integrated rack, utility outlet, EXPRESS Rack, WORF, Attached Payload, and EXPRESS Pallet.

1.4.1.2 Develop and maintain unique software interface control documentation [DR PA17] that support NASA payloads at the following levels:  integrated rack, utility outlet, sub rack payload to EXPRESS Rack, sub rack payload to WORF, Attached Payload, sub pallet payloads to EXPRESS Pallet, JEM EF, and on the COF EPF to ensure payloads are compatible with the system requirements and constraints.  This includes NASA payloads destined for the US Lab, JEM, COF, MPLM, Truss, CAM, EXPRESS Rack, WORF, EXPRESS Pallet, JEM EF and the COF EPF.

1.4.1.3 Manage and maintain the Pressurized Payloads Software Interface Control Document Template, SSP 57002 [DR PA08] and the SW ICD Part I, ISPR to ISS, SSP 52050 [DR RA03].

1.4.1.4 Manage and maintain the Payload Support PCS Displays SRS, SSP 58029 [DR RA11] and the Payload Unique PCS Display SRS, SSP xxxxx [DR RA11].

1.4.1.5 Manage and maintain the Payload Product Integrated Lists (PPILs) [DR RA10]. This includes the ISS C&DH systems, the EXPRESS Rack C&DH systems, WORF C&DH systems, and the EXPRESS Pallet C&DH systems.

1.4.1.6 Manage and maintain the Payload MDM Users Manual [DR RA02].

1.4.1.7 Manage the PIRN process for payload software ICD changes, implement the RCAR process, and lead the closure of interface issues.

1.4.1.8 Manage the RCS process for payload requirements specifications and lead the closure of requirements issues.

1.4.1.9 Assign and manage the payload allocation of APIDs, subset IDs, and PUIs for the program.

1.4.1.10 Develop and maintain the payload unique ancillary data sets.

1.4.1.11 Provide inputs into the Payload Data Library C&DH data sets required to integrate the payloads with the ISS and operate the payload on-orbit.

1.4.1.12 Provide payload ancillary data requirements to the mission build facility.

1.4.1.13 Coordinate and integrate payload avionics and software products across the ASCB functions.

1.4.1.14 Provide the capability of supporting on-orbit troubleshooting and anomaly resolution as well as supporting end-to-end testing with the Payload Operations Integration Center (POIC) involving PSIV developed products.

1.4.1.15 Perform payload software integration for the payload complement for each stage.  This includes the ISS C&DH systems, the EXPRESS Rack C&DH systems, WORF C&DH systems, and the EXPRESS Pallet C&DH systems.  This process includes:

Management and support of payload developed software integration/verification with the payload developer.

Development, integration, verification and maintenance of PCS payload display products and PLMDM and Configuration Files [DR RA04] and EXPRESS RIC and EXPRESS Pallet Controller Configuration Files (as directed) [DR SW15], and payload developed software resident in ISS provided processors required to support payload execution.

Support verification of payload developed software interfaces to ISS.

1.4.1.16 Develop complement test plans/procedures/reports for payload software and maintain this data in test folders.  Deliver verified and certified payload software for horizontal ISS testing and mission builds and develops the Software Version Description Drawing (VDD), Software Data Item Package [DR UT39].

1.4.1.17 Perform integrated payload complement verification assessments for payload flight software [DR UT32].  These assessments shall be used to support the increment payload complement verification.  This includes the ISS C&DH systems, the EXPRESS Rack C&DH systems, WORF C&DH systems, and the EXPRESS Pallet C&DH systems.

1.4.1.18 Develop and document integrated payload software-related processes and data flows.  This includes the ISS C&DH systems, the EXPRESS Rack C&DH systems, WORF C&DH systems, and the EXPRESS Pallet C&DH systems.  This will include Problem Reports (PRs), Change Notices (CNs), Station Program Notes (SPNs), Data Set Change Requests (DSCRs), and Interim Product Release Notices (IPRNs).

1.4.1.19 Manage and maintain software development schedules to support deliveries to training, PRCU testing, KSC testing, and final on-orbit software execution.  This includes the ISS C&DH systems, the EXPRESS Rack C&DH systems, WORF C&DH systems, and the EXPRESS Pallet C&DH systems.

1.4.1.20 Manage and maintain the requirements for the Payload Software Integration and Verification Facility [DR UT34].

1.4.1.21 Provide for the configuration management of the as flown payload SW compliment for a given stage and track SW changes that are made on orbit.

1.4.1.22 Develop and maintain the Payload SW Management Plan [DR SW01] to document the end-to-end payload SW integration process, the roles and responsibilities of the various ISS SW boards and panels, and the steps necessary to successfully complete ground processing at KSC.

1.4.1.23 Perform sustaining engineering on the PSIVF.

This sustaining engineering includes all software sustaining activities and engineering support to Post Production Support (PPS) for PSIVF hardware maintenance.

Modify the PSIVF to accommodate the EXPRESS Pallet controller and associated configuration files

1.4.1.24 Manage and maintain the EXPRESS C&DH Data Set Description Document.

1.4.1.25 Provide administration of the Payloads Software Control Panel to include development and documentation of integrated payload software-related processes, data flows, and schedules.
1.4.1.26 Update and maintain the Payload Data Library to collect, process, manage, and distribute payload requirements and data from the following payload types: Pressurized payload facilities, EXPRESS Rack payloads, Truss attached payload facilities, and EXPRESS Pallet payloads.  Hardware utilized to develop the end product will be procured by the Contractor and delivered to NASA as residual assets at contract termination.  The software and Data Acceptance Packages will be formally delivered to NASA at the end of the contract as defined in the Software Development and Configuration Management Plan.  Provide source code, executables, and all applicable documentation in support of formal delivery to the Government.

1.4.1.27 Update and maintain a Payload Data Library (PDL) per a tailored version of DOD-STD-2167A to collect, process, manage, and distribute payload requirements and data from Payload developers.  Provide the capability to electronically process payload data collected via remote electronic access from Payload Developers through systems/organizations/databases needing the data.

1.4.1.28 Maintain the required documentation associated with the PDL database development and implementation.  Specifically, maintain:

PDL Requirements Document, [DR SE50]
PDL User’s Guide, [DR SE49]
Software Development Documentation which includes:  

PDL Software Development and Configuration Management Plan 

PDL Verification Plan

PDL Test Plan 

PDL Software Test Description

PDL Database and Software Design Description Document

Payload System Specification Document

PDL Build Definition Document

Hardware Configuration Document 

Software Development Folders

Export control qualification, including use by IP/P, as applicable

Maintain DCMA certification of data integrity

1.4.1.29 Integrate and maintain with Data Set Coordinator and end users the data relations and functionality of each distinct partition of data set requirements for NASA and applicable IP/P payloads to include, but not be limited to the:

Payload Integration Agreement (PIA)

Payload Program Planning Parameters

Payload Configuration

Payload Command and Data Handling Requirements

ICD/PVP Verification Requirements

Payload Training Requirements

Ground Data Services Requirements

Payload Operations

KSC Support

KSC Technical

Extra Vehicular Activity Requirements

Extra Vehicular Robotics Requirements

Once Data Sets are established in PDL in accordance with the Payload Mission Integration Plan [DR SE57], work with appropriate Data Set Coordinator to determine the data relations and functionality of the recommended updates.  Simplification of the user inputs to PDL should be considered a high priority while maintaining the data sets.

1.4.1.30 Perform user information exchange and system administrator functions to include:

Draft and send out e-mail announcement of new revisions of Client software, downtime, etc.

Update PDL On-line news

Manage and update PDL World Wide Web (WWW) page

Prepare and present PDL demonstrations at TIMs and other occasions as required

Process daily account requests from PDL access

Review and respond to Electronic review comments

Manage and staff a full time PDL Help line (telephone and facsimile) providing assistance to user’s world wide where technical assistance will be provided to any user on PDL software database use.

Perform Oracle database maintenance and operational updates as well as backups and archives.

Provide technical expertise required to review and assess new PDL requirements.
1.5 Payload Support Systems

1.5.1 General

The Contractor shall: 

1.5.1.1 Provide and maintain a database detailing the delivery of vehicle provided hardware such as ARIS, SPOE, ISPRs, rack barriers, and other payload equipment provided by the Contractor for the NASA Payloads Officer.

1.5.2 Active and Passive Rack Isolation (ARIS and PaRIS) sustaining engineering support

1.5.2.1 Maintain [DR FP05], ARIS User’s Handbook.

1.5.2.2 Maintain [DR FP06], ARIS to Payload ICD.

1.5.2.3 Maintain the PaRIS ICD [DR FP21] and provide PaRIS Sustaining Engineering.

1.5.2.4 Provide ARIS integration support to the MSRR-1 and FIR integrated payload racks.  This includes physical integration of ARIS components, electrical, software, calibration, set-up, and activation support, and troubleshooting ARIS problems on-orbit with ground support.

1.5.2.5 Sustain the ARIS and all hardware/software performed under this statement of work.

1.5.3 Payload Integration and Verification Capability (PIVC) 

1.5.3.1 Provide sustaining engineering for the PIVC which includes the following:

Suitcase Test Environment for Payloads (STEP) (hardware and software)

Payload Rack Checkout Unit (PRCU) (hardware and software)

Sustaining engineering includes:

1.5.3.1.1 Monitoring and managing all current and future allocations for STEP units in the field.

1.5.3.1.2 Providing technical support to PEDs in use of the STEP/PRCU units for payload development and verification testing.  Manage traffic plan and loading for STEPs and PRCUs at IP/P and US locations.

1.5.3.1.3 Providing technical help desk support to users for problem resolution and maintenance.

1.5.3.1.4 Maintaining spare parts requirements in support of Post Production Support (PPS).

1.5.3.1.5 Performing complex repairs and/or upgrade activities at a user location as necessary on a case-by-case basis.  Manage and maintain the PRCU Prime Item Development Specification [DR UT33] and the STEP Critical Item Development Specification [DR UT35].

1.5.3.1.6 Maintaining and updating user guides [DR UT41] and maintenance plans [DR UT42] as required.

1.5.3.1.7 Providing engineering support to logistics.
1.5.3.1.8 Implementing PRCU deferred requirements as listed in the PRCU specification or other NASA prioritized requirements as directed.

1.5.3.1.9 Providing a remote interface panel (RIP) for PRCU 4 at KSC.

1.5.3.1.10 Providing updated training for upgraded PRCUs at user sites.

1.5.3.1.11 Maintaining and updating training certification materials.  Managing and maintaining the PRCU Training Manual [DR UT60].

1.5.3.1.12 Implementing a process for mentor training.

1.5.3.1.13 Deliver, assemble, and checkout, an existing PRCU to Ames Research Center for use at the payload developers site.

1.5.3.1.14 Maintain an engineering unit of the STEP and PRCU to support sustaining engineering of the delivered STEPs and PRCUs.

1.5.4 Non-complex Hardware Support

1.5.4.1 Implement change 4407, ARIS type pivots for JEM and Columbus, NASDA barter items, and snubbers for WORF.

1.5.4.2 Support the design, development, test and fit checks of hardware encompassed in this change.

1.5.4.3 Provide developmental units of the IHI/MHI pivot (L&R) and the Lower Rack Restraint (L&R) as residual assets.

1.5.4.4 Participate in all design reviews and related DD-250 activities.

1.5.4.5 Participate and coordinate in the fit checks with the IP/Ps.

1.5.4.6 Coordinate export activities.
1.5.5 Attached Carrier Sustaining Engineering and L&M (Reserved)

1.6 Payload Operations and Integration (POI)

1.6.1 General

The POIF develops integrated payload operations requirements, plans and processes and ensures their compatibility with flight and ground systems across the ISS and IP/Ps.  The POIF staffs the Payload Operations Integration Center (POIC) cadre positions 24 hours a day, 7 days a week, year round.  The POIF ensures payload safety and facilitates “user access” to station resources to maximize science return and enhance mission success.

The Contractor shall:
1.6.2 Payload Operations Plans and Integration

1.6.2.1 Perform tasks necessary for the integration of payload operations planning and requirements to ground and on-board systems; the development of the integrated payload operations processes; and the increment specific integration of payload operations planning and requirements for ground and on-board systems, and the real-time cadre to support 24X7 operations.

1.6.3 Requirements and Plans 

1.6.3.1 Flow down and allocate POIF requirements from the International Space Station (ISS) Concept of Operations and Utilization (COUP) and provide recommended updates to the applicable Station Program Implementation Plan (SPIP) volumes (Volumes 1, 7, 8, & 9) as payload operations requirements and processes evolve.

1.6.3.2 Provide payload operation integration process definition, including allocation among interdependent operations and training entities (e.g., Mission Control Center – Houston (MCC-H), Payload Operations Integration Center (POIC), International Partner (IP/P) payload operations centers, users and crew).

1.6.3.3 Maintain the payload operations concept (including payload training integration) and payload operations integration process definition; perform required analyses to integrate the operational requirements on payload operations systems (e.g., POIC, crew procedures and display integration systems, ground software, payload operations safety, stowage, etc.); payload operations integrated planning, support to planning and interface definition (e.g., MCC-H, users and other product teams); and participate in working groups, boards, and panels.

1.6.3.4 Maintain the overall requirements for the payload operations integration process, and coordinate with EXPRESS Rack Engineering Integration, EXPRESS Rack Sustaining Engineering, and Payload Engineering Integration, and support the ISS vehicle implementation functions.

1.6.3.5 Maintain the POIF Certification of Flight Readiness (CoFR) Implementation Plan.

1.6.3.6 Participate in integration of the POIF elements.  These tasks include coordination of inputs to program requirements, plans, schedules, Payload Integration Agreements (PIAs), EXPRESS Integration Agreements (EIAs), and Interface Control Documents (ICDs); and coordination of POIF tasks with other Utilization and Operations tasks.

1.6.4 Payload Operations Requirements

1.6.4.1 Provide analysis and definition of the payload management functional capability of on-board systems, interfacing with vehicle implementers, users and the IP/Ps.

1.6.4.2 Maintain the payload operations management requirements for utilization of on-board system capability.

1.6.4.3 Review vehicle requirements and design and provide payload operations inputs into ISS flight systems design and operations, including Command and Data Handling system, Integrated Monitoring and Control System, Payload Executive Software, Communication and Tracking, on-board software, and other vehicle systems supporting payload operations.

1.6.4.4 Support the collection of user resource requirements and other payload operational considerations pertaining to payload complement, increment, and execution planning.

1.6.4.5 Provide complement/increment specific analysis and definition of the payload management functional requirements of on-board systems, interfacing with vehicle implementers, users and the international partners/participants and develop and maintain the payload operations management requirements.

1.6.4.6 Provide support to define and maintain the functional capability requirements of the POIC; support shall be provided to the generation and review of requirements and design reviews for the POIC and Enhanced Huntsville Operations Support Center (EHOSC).

1.6.4.7 Develop and maintain the PDL operations and training data sets, planning inputs in iURC and operations manuals for selected on-orbit payloads to include WORF, ARIS, MELFI, and EXPRESS Pallet.

1.6.5 Information System Planning and Requirements 

1.6.5.1 Provide integration and analysis input of network requirements necessary to support payload operations:

1.6.5.2 Conceptual planning and network architectures shall include interfaces to the POIC, Space Station Training Facility (SSTF)/Payload Training Center (PTC), and payload facilities, and will recognize and accommodate functional interfaces to the MCC-H, IP/Ps payload control centers and other user facilities.

1.6.5.3 Conceptual planning and network architectures shall also include interfaces to the IP/P sites.

1.6.6 JSC Resident Support

1.6.6.1 Contractor shall provide an on-site JSC resident liaison as required to support and coordinate the integration and implementation of payload operations integration tasks and activities.

1.6.7 EXPRESS Operations Support

This task identifies the requirements for contractor support of EXPRESS Rack, WORF, ARIS, and Pallet Operations.

1.6.7.1 Define and prepare ground procedures for EXPRESS Operations [DR OD11].

1.6.7.2 Provide the labor to develop and maintain the on-orbit operations procedures for the EXPRESS Rack, WORF, ARIS, and Pallet systems.

1.6.7.3 Provide operations engineering support labor for sustaining on-orbit operations displays for the EXPRESS Rack, WORF, ARIS, and Pallet systems.

1.6.7.4 Conduct appropriate systems analyses and review schematics provided by the payload facility developer in support of this task.

1.6.7.5 Develop, verify, and sustain, crew procedures and reference information for the EXPRESS Rack, WORF, ARIS, and Pallet systems.

1.6.7.6 Develop, verify, and sustain, automated procedures for the Advanced Rack Isolation System (ARIS), Window Observation Facility Rack (WORF) system and payloads, selected EXPRESS Payloads, and payload complement operations.

1.6.7.7 Interface with payload developers (including ARIS and WORF) and provide the effort to develop individual EXPRESS payload training courseware (including CBT and OBT) and simulators and support payload developers to install EXPRESS Payload Simulators into the Space Station Training Facility (SSTF)/Payload Training Capability (PTC).

1.6.8 Integrated Payload Operations Schedules and Administrative Coordination 

1.6.8.1 Perform the scheduling and metrics related tasks.

1.6.8.2 Develop, coordinate and maintain the payload operations schedules and readiness milestones in response to assigned missions, and in coordination with related operations elements schedules.

1.6.8.3 Support scheduling tasks other than payload operations schedules, such as common schedule database, and administrative tasks such as taking meeting minutes and recording actions, developing and tracking detailed metrics to support process improvements, and maintaining calendars.

1.6.8.4 Update and maintain the POIF Web Site as required.

1.6.9 Operations Preparation

1.6.9.1 Provide the planning, preparation, and development of the tools including expert system tools and accompanying user guides, training planning, operational verification of the ground support systems, definition of responsibilities, requirements and interfaces, and payload regulations and procedures.

1.6.9.2 Perform pre-increment planning and integration for US and IP/P payload operations, including requirements collection and analysis, payload activity and data flow analysis development, and identification of increment planning software requirements.

1.6.9.3 Coordinate and integrate the activities performed by the cadre team(s).  This includes the coordination, integration and configuration management of payload related POIC databases, software, documents, operations product development, schedules, and coordination of POIF activities to meet increment schedules and to support execution preparation activities.

1.6.9.4 Establish the increment training goals and certification of controllers for console operations including payload training and certification activities.

1.6.9.5 Support the POIF activities relating to the payload safety review process, including reviewing payload safety data packages, hazard analyses and controls to ensure that procedural hazard controls are incorporated properly into POIF operations handbooks, manuals, and payload ground and flight procedures.

1.6.9.6 Provide the necessary data required to support the POIF CoFR endorsements.

1.6.9.7 Develop and provide inputs to the on-board and ground Payload Regulations on the payload increment planning and increment execution; and define responsibilities and procedural handling/work-around rules for payload operations personnel interfaces for IPs, and other remote payload operations facilities.

1.6.9.8 Provide the planning, integration, and implementation of all activities necessary for PODF verification of payload procedures.

1.6.9.9 Ensure the overall schedule integration is performed to maintain procedure and display deliveries that support flight integration and training milestones.

1.6.9.10 Provide the planning, integration, and implementation of all activities necessary for PDRT verification of payload displays.

1.6.9.11 Provide job descriptions of the contractor staffed POIC cadre positions.

1.6.9.12 Develop and maintain the POIC console handbooks for each position staffed by the contractor.

1.6.9.13 Support the development of and maintain the JOIP to describe the standard POIC operating procedures and interfaces with the MCC-H.

1.6.9.14 Develop and integrate the ground command procedures utilized by the cadre to manage payload support systems and specific payloads, as required.  [DR OP25]
1.6.9.15 Develop end-to-end systems data supporting payload operations such as POIC displays, special computations, and scripts.

1.6.9.16 Verify Payload Developer inputs and produce and maintain the Payload Operations Data File.

1.6.9.17 After baselining provide the sustaining support for each increment PODF.

1.6.9.18 Define and support the conduct of an end-to-end test to verify the capability to execute unique payload operations on-board the ISS.

1.6.9.19 Provide the specific liaison positions for interfacing with IPs at their control centers, as required.  This may involve periods of extended temporary duty.

1.6.9.20 Provide the personnel to conduct a thorough PODF procedures review and provide appropriate comments.

1.6.10 Configuration Management Function 

1.6.10.1 Plan, develop, execute, and maintain the POIF configuration management (CM) and data management (DM) process.  This process applies to the documentation that is directive to POIF or produced by POIF.

1.6.10.2 Provide the necessary secretariat personnel to support the POIF Control Boards and Technical Coordination Meetings (TCMs) to provide minutes, prepare directives and record actions.

1.6.10.3 Provide the personnel to support POIF participation in formal Programmatic reviews (IPL FOR, FOR, etc.) by coordinating agenda, consolidating required data packs and posting on POIF web site, and tracking actions.

1.6.10.4 Develop and maintain web sites/pages to support payload operations.

1.6.11 Mission Planning Function

1.6.11.1 Support development of mission planning concepts to provide functional requirements for ISS payload operations

1.6.11.2 Provide detailed definition of the payload operations portion of the Increment Operations Plan (IOP) contents, payload planning products contents, specific products required, the responsibilities for input/output, definition of all internal/
external participants in the increment plan development, the time-phasing requirements for each product, and the increment specific planning product training.

1.6.11.3 Plan, develop, and execute the requirements definition/verification for facility and planning system software.  Support the Payload Planning System (PPS) in accordance with Test Plans.

1.6.11.4 Collect, assess, coordinate and document ETOV payload requirements.  This includes the development of the ETOV Payload Activity Summary (EPAS)

1.6.11.5 Collect, access, coordinate and model ISS payload activity requirements.

1.6.11.6 Provide increment specific planning, product development and training.  This includes, but is not limited to:

Development of the Basic and Final Integrated Payload OOS.

Development of the Increment Specific Planning Ground rules and Constraints.

Development of the increment Specific Planning considerations.

Review of the Integrated OOS and Flight Plans, and work the conflicts with JSC and the IPs.

Development of the timelines to support simulations, special studies and engineering analysis.

Developing and providing inputs to the POH, JOIP, console handbooks, and training materials.

Conducting and receiving planning tool and payload specific training.

1.6.11.7 Collect, report and distribute resource-tracking data.  This includes but is not limited to crew time, power, and data.

1.6.12 Data Management Function

1.6.12.1 Support development of data planning concepts to provide functional requirements for ISS payload operations.

1.6.12.2 Support assessment of the command and data handling systems used in support of flight, such as the HRFM, MCOR, HCOR, APS, and PEHG.

1.6.12.3 Support assessment of the video systems used in support of flight, such as the VBSP, VTR, VSU, and SCU.

1.6.12.4 Support the verification of the POIC systems, subsystems, and elements.

1.6.12.5 Support the required ground systems for flight.  These include the ANTMAN, DSRC, EHS Database review, and AR coordination for ground system impacts.

1.6.12.6 Lead the effort for International Partner/Participant operations development and coordination of the data systems.

1.6.12.7 Support the Imagery Working Group.

1.6.12.8 Compile and integrate cadre increment-specific requirements for the POIC.  This includes the elements of the POIC, such as: data systems, audio, video, data formats, facility, equipment, etc.  This includes the coordination of POIC requirements and external interfaces as documented in the Payload Data Library (PDL), and Ground Data Services Data Set.  Provide the personnel to coordinate data requirements as follows:

Coordinate PDs inputs into the Ground Data Services Data Set.

Develop the increment-specific integrated ground data services and requirements document.

Coordinate PD inputs into the Post Flight Imagery section of the Payload Operations Data Set.

1.6.12.9 Responsible for providing the operations preparation data system requirements:

Schedule generation and maintenance

CoFR implementation

Process development and maintenance

Operations Product Management, development and maintenance

Data/Video Planning

Procedure development and reviews

Performing DM-EHS Interface Function

Support of transition team activities

Required training activities and development

Test, verification, and validation

1.6.12.10 Develop and integrate the ground command procedures used by the data management team to manage the onboard data and video systems in support of Payload Operations.

1.6.12.11 Develop end-to-end systems operations data supporting payload operations such as POIC displays, special computations and scripts.

1.6.12.12 Define and support the conduct of an end-to-end test to verify the capability to execute unique payload operations on-board the ISS on an as-needed basis.

1.6.12.13 Support the PPS in accordance with Test Plans.

1.6.13 Training Function

1.6.13.1 Establish increment crew training goals and certification requirements including payload training and certification activities.

1.6.13.2 Participate in defining the payload operations training requirements for the use of the Space Station Training Facility (SSTF)/Payload Training Complex (PTC), other payload training facilities, and the POIC.

1.6.13.3 Prepare, baseline, and provide inputs to the book manager’s updates of the Multilateral Training Management Plan, Volume 2 and other training support products as directed for payloads.

1.6.13.4 Participate in the planning, development, and execution of the POIC cadre training system and course materials, including utilization of the SSTF/PTC and training tools [DR OD39].

1.6.13.5 Plan, develop and conduct the crew integrated payload-training program for U.S. Lab Laboratory Support Equipment (LSE) and for the first payload integration, including providing the simulation engineering, simulation team scripting and execution, crew training coordination, and scheduling support functions.  These efforts include participation in training strategy teams activities.

1.6.13.6 Provide the training effort to develop training simulator requirements.  The Generic PSRD, Volume 1 will be maintained and is generic for all trainers.  The PSRD, Volume 2 will be experiment specific for integrated trainers destined for the SSTF/PTC.

1.6.13.7 Integrate payload simulators; develop scripts and integrated courseware, and conduct/monitor integrated training in the SSTF/PTC at Johnson Space Center (JSC).

1.6.13.8 Define and document payload Ground Support Personnel (GSP) training requirements (POIF interfaces) and plans in the payload GSP Training/Certification Plan [DR OD39].

1.6.13.9 Develop the Payload Simulation Guidelines Document [DR OD38], plan and conduct payload training events or simulations occurring between the Users, POIF cadre, and payload crew and international Partners.

1.6.13.10 Perform the tasks to coordinate and perform payload developer ground support personnel training and certification.  This includes training necessary to payload developers not resident within the POIC to interface with cadre positions.

1.6.13.11 Plan, develop, and conduct training to be provided to the Payload Developers.  This includes, but is not limited to, all workbooks and courseware required to train developers to meet program standards, formats, and nomenclature for flight procedures and displays.

1.6.13.12 Participate in developing and maintaining ground support personnel training schedules and training/certification records and maintenance and distribution of course materials within the training library.

1.6.13.13 Organize and chair technical interchange meetings, and training strategy team meetings with payload developers and required TST members, to determine payload crew and ground support personnel training requirements; develop and implement a Level V training schedule and coordinate all payload developer deliveries and responsibilities pertaining to training; provide an overview of payload training to the cadre using existing materials, if required.

1.6.13.14 Participate as requested in providing individual payload training on facility class, long term and short term payloads and LSE resident in the Space Station Training Facility (SSTF)/Payload Training Complex (PTC) and other JSC training facilities.

1.6.13.15 Perform the Crew Training Coordinator (CTC) functions to include: coordinating the day-to-day crew payload training activities, coordinate training activities with users, PL Instructors, and facilities personnel to prepare for training execution, follow a specific crew set through their training flow, ensure daily crew training payload activities are implemented and track/follow up action items generated during crew training sessions.

1.6.13.16 Provide on-site JSC resident support to facilitate and coordinate the integration and implementation of payload crew training and simulations tasks and activities.

1.6.13.17 Plan, develop, and provide the necessary simple payload mock-ups to conduct “hands-on” Cadre training for payload operations, and to assist in troubleshooting activities during real-time operations.  Mock-ups will be of the fidelity sufficient to demonstrate nominal payload operations, but do not require fully integrated engineering models.

1.6.13.18 Conduct individual payload training in the SSTF/PTC on behalf of payload developers as authorized and funded on an individual basis.  This includes follow-on increment training on the stand-alone trainers for EXPRESS, ARIS, MELFI, CRYO, and WORF.

1.6.14 Operations Control Function

1.6.14.1 Develop and maintain the PDL operations and training data sets, planning inputs in iURC and operations manuals for selected on-orbit payloads to include WORF, ARIS, MELFI, and EXPRESS pallet.

1.6.14.2 Provide the personnel as knowledgeable experts in the flight and ground systems areas of:

Command and Data Handling systems (Payload MDM and its interfaces within C & DH).

Payload Support Systems.

Ground Systems.

EXPRESS Rack.

EXPRESS Pallet.

ARIS.

MELFI.

WORF.

CRYO.

End-to-end commanding and file transfer.

Ground systems used by the Operations Control personnel.

1.6.14.3 Support daily status meetings on the Flight and Payload Systems, and manage system- related issues/actions/Payload Anomaly Reports (PARs) from initiation to resolution.

1.6.14.4 Develop and coordinate the International Partners interface procedures, payload support system usage, and general operations coordination.

1.6.14.5 Provide the necessary infrastructure to support the Operations Preparation function of POIF.  This includes, but is not limited to the following tasks:

Schedule generation and maintenance.

Provide inputs in support of POI Certification of Flight Readiness (CoFR)

Process development and maintenance.

Provide inputs into Operations Products such as:

Payload Operations Handbook


Payload Regulations

Operations Interface Procedures

Operations product management, development, and maintenance for POIF products such as:

Ground Command Procedures Book [DR OP25]
Payload Systems Manual [DR OP24]
PODF Management Plan, Annex 1

Integrated Automated Procedures.

OC products management:

Develop and maintain Console Handbooks

Generate, maintain, configure and document ground Displays/Comps/Scripts

Develop and Maintain Operations Notes and database

Develop initial Increment File Set

Develop Integrated Payload Safing Procedures

Develop, verify, and maintain automated procedures for selected PLSS, PLMDM, integrated payloads, EXPRESS Rack, EXPRESS Pallet, WORF, ARIS, MELFI

Develop, verify, and maintain ground command procedures for selected PLSS, PLMDM, integrated payloads, EXPRESS Rack, EXPRESS Pallet, WORF, ARIS, MELFI

Perform document management, control and tracking for Operations Control products.

1.6.14.6 Provide the personnel to conduct a PODF procedures review and provide comments on PLSS and systems interfaces and operations control functions.

1.6.14.7 Plan, develop, conduct, and maintain the appropriate training curriculums to support the operations control positions’ required training.

1.6.14.8 Conduct the following test, verification, and validation tasks:

· Review and provide OC inputs to command and telemetry database releases.

· Verify ground displays, comps, scripts via flight database compare, bulk validate.

· Verify ops products usage of ground displays, comps, and scripts.

· Verify ground displays, comps, and scripts via PSIV-F.

· Support the verification of the POIC/ systems, subsystems, and elements.

1.6.14.9 Support the customer integration functions.  These include, but are not limited to, payload developer inputs coordination, safety reviews, payload development reviews, KSC payload integration testing, and integration of requirements for ancillary and payload health and status data.

1.6.15 Payload Operations Data File Function

1.6.15.1 Support Payload Operations Data File (PODF) procedure development and verification and the following tasks:

Put procedures in ODF standards and Operations Nomenclature (Payloads and POIF Books).

Provide assistance to Payload Developers in understanding PODF processes and Operations and nomenclature.

Integrate, Build and verify payload procedures into flight, training and simulation Manual Procedure Viewer (MPV) libraries including MPV links between procedures.

Provide Level III, IV, and V schedule inputs and action items.

Provide payload procedure input stats and PODF output status via metrics.

Develop and maintain training strategy team (TST) PODF data package.

Provide PODF Support Console GSP training and certification plan inputs for POIF and PODT internal training.

Internal team training on ODF standards, and all processes.

Develop and maintain PODF handbook.

PDSBB section 11.

Review PDSBB/PIT.

Procedures Standards Quality Control.

1.6.15.2 Develop, verify, and sustain the flight procedures for NASA manifested payloads, except when specifically excluded by NASA.  These include, but are not limited to crew procedures and reference information for EXPRESS Rack, Advanced Rack Isolation System (ARIS), Window Observation Rack Facility (WORF) system and payloads, MELFI, CRYO, payload systems, EXPRESS sub rack payloads, UOP payloads, and payload complement operations.

1.6.15.3 Support the development of operations nomenclature.

1.6.15.4 Assess the flight and ground system requirements as applies to PODF.  This includes but is not limited to:

Next Generation MPV.

HOSC software and hardware requirements and proposed changes via ECR.

OPMS requirements.

PODF fabrication facility requirements.

1.6.15.5 Produce and maintain MPV library for flight, simulations, and training, including CDs and paper products.  [DR OP13]
1.6.15.6 Provide the materials and personnel to maintain and operate the fabrication facility.

1.6.15.7 Support US Payload ODFCB requirements development.

1.6.15.8 Support the following PODF tasks:

Book Manager for the PODF Management Plan.

Provide inputs to the PODF Management Plan, PDSBB, and PIT.

Provide inputs to the POIF website.

Provide an alternate representative on the ODFCB.

Review ODF CRs.

Coordinate with the IPLAT.

Provide PODF representative for Ops Nomenclature, ODF Standards working group, Hierarchy working group.

1.6.16 Operations Integration Function

1.6.16.1 Perform the following integration tasks:

Perform POIF Schedule Integration/Coordination.

Maintain the POIC Payload Operations Handbook (POH) [DR OD11] to describe the internal standard operating procedures and interfaces used in planning, organizing, and controlling the ISS payload operations of NASA supported investigations.  Provide Book Manager for the POH.

Develop and maintain the generic payload Multilateral Operations Interface Procedures (OIPs) to describe the standard POIC operating procedures and for interfacing with IP/P organizations.  Provide Book Manager for the MCC-H/POIC JOIP.

Develop and integrate the POIF inputs to the generic Multilateral OIP and IP/P specific OIPs.

Provide the book manager for the POIF Certification of Flight Readiness (CoFR) Implementation Plan.

Coordinate POIF review and inputs PDSBB, PIY, IRD, and ground procedures verification.

1.6.16.2 Support the POIF Stowage preparation process.  This includes, but is not limited to:

Assess and integrate payload stowage requirements.

Participate as member of the On-Orbit Inventory Stowage Subpanel.

Participate in transfer list and pre-pack list coordination.

Provide Stowage coordination for US payloads.

Participate in document reviews.

Attend all bench reviews for US payloads.

1.6.16.3 Provide the POIF Safety Function:

Perform Independent Safety Verification Review of US PL procedures.

Review and comment to payload safety data packages.

Support the Payload Safety Review Panel.

Maintenance of PL Ops Safety database.

Provide PL Safety training to the ISS crew and POIC cadre.

1.6.16.4 Provide the POIF Ground Systems Integration.  This includes, but is not limited to the following tasks:

Develop and implement HOSC transition plan for each flight.

Coordinate HOSC scheduling requirements for POIF and PD training and testing.

Develop and integrate requirements for PD, Telescience Support Center and IP/P control center interfaces.

Flight database validation (patches, upgrades, HPR tracking).

Assess, develop, and track HMCG ECRs and HCRs.

Support to the POD Board.

Coordinate POIF integrated testing.

Develop, coordinate, and maintain IP/P ops requirements relative to interfacing with the POIC.

Support the development and maintenance of and provide input to the payload operations interface for network planning and management.  

Collect, integrate, and coordinate with responsible network organizations requirements for command, telemetry and operations planning data.

Support operations planning for the ground network utilization and management function and provide and coordinate network requirements for payload operations for input to the Network Program Requirements Document (NPRD).

Support the development and maintenance of, and provide inputs to, the functional interface requirements between the POIC and MCC-H, the remote user’s sites, IP/Ps, and payload facilities (i.e., Telescience Support Centers).

Define and support the conduct of an end-to-end test to verify the capability to execute unique payload operations on-board the ISS on an as-needed basis.  

1.6.16.5 Plan, develop and conduct activities required to support all Shuttle missions identified in support of US payload operations bound to and from the ISS. – 

Develop transfer procedures:

Coordinate transfer/pre-pack list.

Provide ISS/Shuttle Crew transfer training.

1.6.16.6 Develop, conduct and maintain the appropriate training for OI team members.

1.6.16.7 Provide inputs to the POIF Web Site as required.

1.6.17 Payload Display Review Function 

1.6.17.1 Provide the planning, integration, and implementation of all activities necessary for PDRP verification of the usability of flight payload displays and their compliance with Display and Graphic Commonality Standards (DGCS).

1.6.17.2 Participate in the early assessment of payload designs and provide operability guidance to payload developers and conduct final usability tests on flight displays and procedures.

1.6.17.3 Perform as book manager for the Display and Graphic Commonality Standards (DGCS) Appendix H.  Act as the US Payload representative to the Integrated Display and Graphics Standards (IDAGS) Panel.

1.6.17.4 Provide the necessary human factors personnel to plan developed and conduct an integrated assessment of the operational compatibility of payloads within US Lab.  This assessment will be conducted in coordination with the payload engineering integration (PEI) team as they conduct their hardware assessment.  This task will be executed as the architecture with the US Lab changes.  This effort is limited to existing “display” and PEI human factor work.

1.6.17.5 Maintain the Distributed Usability Evaluation Tools (DUET) Lab.

1.6.18 Payload Operations Execution 

1.6.18.1 Staff the POIC console positions with console operations controller teams to conduct payload operations on an up to 24-hour, 7-day basis; including control room, on-call support, and off-console duties such as training, certification activities, etc.  The console positions include disciplines for, but are not limited to, mission planning, operations control, data management, training, PODF, and operations integration.  The console positions include:

MP - support real-time console positions of Timeline Change Officer (TCO), Payload Planning Manager (PPM)/ Timeline Maintenance Manager (TMM), Payload Planning Support Engineer (PPSE) and international Planning Engineer (IPE) (IPE support will begin with Flight 1J). 

DM - provide the required personnel to support real-time console positions of Data Management Coordinator (DMC), Photo and TV Operations Manager (PHANTOM), BANDIT.  

TR – provide the required personnel to support real-time console position of PAYCOM.

OC - provide the required personnel to support real-time console positions of Operations Controller (OC), Command and PLMDM Operator (CPO), and Payload Rack Officers (PRO 1 and 2) and Payload System Engineer (PSE) which supports real-time operations on an 8X5 basis.

PODF - provide the personnel necessary to support the PODF console position of PODF Support.

OI – provide the required personnel to support real-time console positions as of Shuttle Operations Controller (SOC), Stowage Console Operations, Stowage On-Call Support, and Safety On-Call Support.

Configuration Management – provide the personnel required to staff the Real-time Information Control Officer (RICO) position in the POIC.

1.6.18.2 The staffing shall be determined based on work load, necessity for 24-hour staffing, criticality of data, video, payload monitoring and control, and re-planning effort, flight crew size and sleep cycle, etc

1.6.18.3 Support IMMT, MER and Anomaly Resolution Teams to report real-time status and resolve issues.

1.6.19 Post Mission Support

Provide integration and reporting of cadre lessons-learned reports. 

Management the payload Post Flight processes to include post-mission video processing, duplication and distribution activities.

Support post-increment crew debriefings. 

1.7 Consolidated Sustaining Engineering and Logistics/Maintenance

1.7.1 Sustaining Engineering

The Contractor shall:

1.7.1.1 Provide sustaining engineering to support delivered EXPRESS and EXPRESS derivative ground and flight software and hardware.  Provide engineering support for hardware on-orbit anomaly resolution and ground hardware performance issues, and technical support to payload flight operations and payload integration activities.  Provide this support post-delivery through the end of the contract.  Provide hardware schematics, software block diagrams, system level operational schematics, and flight crew procedure inputs.  Maintain critical skills in support of the tasks in 1) and in support of new hardware and software development.  This includes the following:

Deliver and maintain a Consolidated Sustaining Engineering Plan [DR SE58]
Provide Real-time support for anomalies/information requests.

Provide troubleshooting for recreating and resolution of anomalies.

Develop, test, and deliver, and document per Software Version Description Document (VDD) [DR UT39] and Payload Integrated Flight Load(PIFL) [DR SW12] software block upgrades to resolve anomalies and/or enhance capabilities (to cover all EXPRESS and derivative flight and ground hardware items post DD250.

Provide rack system characterization associated with each software upgrade.

Perform drawing updates as required.

Conduct special studies/evaluations as required.

Maintain technical expertise to provide support described above.

Develop diagnostic/troubleshooting tool to support Consolidated Sustaining Engineering activities.

Perform preliminary design assessments of proposed new hardware and software development and hardware upgrades as directed.

Deliver hardware retrofit or Modification Kit in accordance with [DR CM12] as authorized by NASA.

Support ground repair of failed equipment; provide engineering support to SPRT for ground repairs; provide engineering support to SCS help desk; update drawings, parts lists and documents to incorporate changes caused by anomaly, problem resolution or part obsolescence; maintain test and analysis tools used in system evaluation and calibration; trouble shooting procedures, and calibrations; update Acceptance Test Procedures, perform re-acceptance test, and prepare delta Acceptance Test Reports for systems that have been updated due to anomaly, recalibration, or other part replacement.

1.7.2 Logistics & Maintenance

The Contractor shall:

1.7.2.1 Maintain and update, as required, the Logistics Support Plan [DR LS12]
1.7.2.2 Provide a Consolidated Logistics and Maintenance program to support the HRF, EXPRESS, WORF, and BRP payloads projects.  The objective of this program is to optimize the logistics requirements for payloads in combining program resources; the capability to combine resources exists due to the high content of common hardware utilized by the projects.  The Consolidated L&M program personnel will apply Logistics Support Analysis (LSA) and Repair Level Analysis (RLA) disciplines in recommending both a support system and an inventory management program for spares and other hardware that will be responsive to program requirements.  This system will be structured such that other payloads programs may be added as necessary.

1.7.2.3 Conduct a consolidated Logistics Support Analysis program for EXPRESS, WORF, BRP, and HRF.  Reporting shall be in accordance with [DR LS13].

1.7.2.4 Develop Operations and Maintenance Technical Manuals for HHR flight rack, EXPRESS, WORF, and HRF flight systems, associated trainers, and support equipment as identified in [DR LS14].  Remaining BRP hardware Operations and Maintenance Manuals shall be developed in accordance with [DR LS16].

1.7.2.5 Continue to monitor the program to identify potential parts obsolescence issues throughout the duration of the Consolidated L&M effort and to advise NASA regarding desirable corrective action.  Updated parts will be documented in the EEE Parts Program Plan [DR RM06] as appropriate.

1.7.2.6 Perform mission specific spares analysis and provide list of items required to support on orbit EXPRESS Rack and derivative operations based on actual on-orbit run times.  Provide updates every six months.

1.7.2.7 Manage and deliver to Payload Developers connectors, quick-disconnects and ISIS powered-drawers as required by NASA.

1.7.2.8 Provide warehouse storage within Contractor facilities, as well as, management of spares provided as GFE and other equipment as designated by NASA.

1.7.2.9 Warehouse, manage, and provide certification, and outbound Contractor Bill of Lading (CBL) transportation of Suitcase Simulators from Boeing facilities to users designated by NASA.

1.7.3 Hardware Development 

1.7.3.1 Non-Complex Hardware shall be developed per specifications [DR CM09] and delivered with an Acceptance Data Package [DR CM11] and a Verification Requirements Traceability Report [DR SV03], as authorized by NASA.

1.8 S&MA Management

1.8.1 S&MA Plan

The contractor shall develop, maintain, and implement a Safety & Mission Assurance Plan in accordance with NPD 8700.1.

1.8.2 Risk Management Plan 

The contractor shall develop, maintain, and implement a Program Risk Management Plan in accordance with NPG 8000.4.

1.8.3 ISO 9001

The contractor shall develop, maintain, and implement a management system, which meets the requirements of ISO 9001, including ANSI/ASQC Q9001-2000.

1.8.4 Audit/Surveillance 

The contractor shall develop, maintain, and implement a management system, which meets the requirements of ISO 9001, including ANSI/ASQC Q9001-2000.

1.8.5 Continual Improvement 

The contractor shall provide recommendations for updates to ISS S&MA/PR requirements and documents, as necessary.

1.8.6 Program Risk
1.8.6.1 Risk Management
The contractor shall participate in the ISS risk process per 50134 and coordinate risks with NASA counterparts.

1.8.6.2 Risk Prevention
The contractor shall participate in the ISS preventative action/corrective action process per JPD 328.
1.8.7 ISS Safety Program
1.8.7.1 Safety Process

1.8.7.1.1 Safety Plan
The contractor shall develop, maintain, and implement a Program Safety Plan in accordance with NPD 8710.2, NPD 8621.1, SSP 50109, and SSP 50341, JPG 1700.1.  Products include:  Program Safety Plan, Safety Assessments, Mishap Reporting, Failure Investigations, CAP.  JSC DIDs SA-1-8 (System Safety Program Plan), SA-1-1 (Safety and Health Plan), SA-1-3 (Safety and Health Program Self Evaluation), SA-1-14 (Monthly Metrics), and SA-1-15 (Lessons Learned).

1.8.7.1.2 System Safety Assessment

The contractor shall perform and deliver assessments for all contractor-developed ISS hardware/software, payloads, cargoes, non-experimental equipment and supporting ground test equipment (H/W, S/W, etc.) in accordance with NASA-STD-8719.13A, NPG 8715.3, SSP 30599, 30309, NSTS 1700.7, SSP 13830, KHB1700.7.  Support the appropriate reviews (safety review panels and integration meetings) and ISS Boards to obtain ISS Program approval.  Deliver Hazard reports, Safety data packages, Safety NCRs & VTL, interpretation letters.

1.8.7.1.3 Safety requirement definition, allocation & verification activities

The contractor shall perform activities associated with safety requirement definition, allocation, verification planning.  Perform appropriate verification analyses/test/inspection to prove compliances to the Safety requirements.  Deliver Requirement Documents, VPS, VCNs and supporting documentation.

1.8.8 R&M

1.8.8.1 R&M Process Management

The contractor shall define, maintain, and implement a Program Reliability & Maintainability Program compliant with NASA-STD-8720.1, NPD 8729.1, and SSP 30234.

1.8.9 Quality Assurance

1.8.9.1 Quality Assurance Plan

The contractor shall define, maintain, and implement a Program Quality Assurance Plan in accordance with ISS standards.

1.8.9.2 Alert process

The contractor shall establish and implement a process to identify and distribute parts, material, process alerts, including corrective action and closures of the alerts with closed-loop reporting.

1.8.9.3 Problem Reporting System

The contractor shall report applicable problems in accordance with the ISS Problem Reporting and Corrective Actions process and database, in accordance with SSPs 30524 and 30223.
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