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1.0 MANAGEMENT INTEGRATION AND CONTROL

The Cargo Mission contractor shall provide program and business management, engineering, technical, and administrative skills to accomplish the objectives and outcomes described within this contract.  The Cargo Mission contractor shall provide a workforce possessing the knowledge and understanding required to accomplish the work described within this contract.  The contractor shall perform the services and deliver the products described in this Statement of Work (SOW), contract terms and conditions, applicable documents, Data Requirements Descriptions (DRDs), and other plans and sections contained within this contract.   
1.1 Cargo Mission Management

1.1.1 Cargo Mission Management and Administration

The contractor shall conduct management and administration, including risk management, through optimum management approach, organization, and controls in order to develop and deliver the required products and services as defined within this contract.  The contractor shall provide for the planning, organization, control, and reporting of all activities required by this contract.  The contractor shall assure accomplishment of all outcomes and deliverable products required by this contract.  

1.1.1.1 
Cargo Mission Management Plan:  The contractor shall develop, update and implement a Cargo Mission Management Plan in accordance with DRD C-PM-01.  The contractor shall describe in the plan the contractor’s management structure that fully and optimally integrates all related plans and systems, including those of major subcontractors and vendors  [Major subcontractor and vendors are those that exceed $1 Million dollars in annual cost to the prime contractor].  The contractor shall address in the plan the contractor’s management of all systems, functions, and data requirements described in this SOW.  

1.1.1.2
Performance Management:  Performance management includes defining and reporting metrics that are meaningful to the management of the Cargo Mission.  

1.1.1.2.1
The contractor shall provide a Performance Assessment Plan in accordance with DRD C-PM-04.  

1.1.1.2.2
The contractor shall provide Performance Assessment Reports in accordance with DRD C-PM-04.  

1.1.1.2.3
The contractor shall conduct monthly and quarterly Performance Management Reviews (PMRs) with NASA. 

1.1.1.2.3.1
The contractor shall provide, in the reviews, Integrated Financial Review Products in accordance with DRD C-PM-02, for the work performed in this contract.  

1.1.1.2.3.2
The contractor shall provide in the reviews, insight into the contractor's, subcontractors’, and vendors' overall technical, schedule and cost performance and status.  

1.1.1.2.3.3
The contractor shall provide in the reviews, metrics that effectively indicate the level of success in the execution of contract requirements and the status of the contractor’s achievements against the performance standards contained within this Statement of Work or elsewhere in this contract. 

1.1.1.2.3.4
The contractor shall provide PMR presentations that include a correlation of the metrics to the requirements, and measurements of management responsiveness to the performance indicated by the metrics.  

1.1.1.2.3.5
The contractor shall provide PMR presentations that depict performance measurement, accomplishments, issues, corrective actions, contract financial status including rates and other data necessary to demonstrate performance levels to NASA.

1.1.1.2.3.6
The contractor shall facilitate a customer survey process for all contract customers.  The contractor shall survey a statistically significant representation of samples of all supporting offices for all customer types.  The contractor shall document customer concerns, track problem trends for root cause analysis and incorporate lessons learned into future tasks (DRD C-PM-03).

1.1.1.2.4
The contractor shall select metrics that link to Program level metrics in the NASA Management Information System.

1.1.1.3 
Management Information System (MIS) Data Requirements
The ISS Management Information System (MIS) is a web base data repository system designed to keep ISSP management and personnel aware of the most current and accurate ISSP technical, financial, workforce, schedule, and information, including metrics, issues, and risks. MIS links ISSP core business issues and goals with the technical aspects of the program. The contractor shall submit on a monthly basis, the most current and accurate existing financial planning, costs, workforce data, program scheduling and status, program metrics, and other status information into the MIS. This selected information exists in the various DRDs which are requested by the contract. In addition, the contractor shall have the capability to input this selected information into an information system including but not limited to relational databases, etc. The technical interface description for the ISS MIS is TBD.

1.1.1.4
Contract Close-Out Plan

The contractor shall provide a contract closeout plan in accordance with DRD C-PM-05.

1.1.2 Internal/External Reviews

The contractor shall develop briefing materials and analyses from the scope of their work activity for ISSP presentations and meetings with internal and external review groups.  These groups include: the Aerospace Safety Advisory Panel (ASAP), Space Station Utilization Advisory Subcommittee (SSUAS), Stafford/Anfimov, Inspector General/General Accounting Office (IG/GAO), Space Flight Advisory Committee (SFAC), ISS Management and Cost Evaluation/NASA Advisory Council (IMCE/NAC), Independent Implementation Review (IIR), and Cost Assessments Teams.  The contractor shall develop and deliver materials and analyses, such as ISSP technical, cost, and schedule status, specific safety or risk issues, and responses to external inquiries.

1.2 Business Management

1.2.1 Resources Management

The contractor shall perform resource management as defined below.
1.2.1.1
Contract Financial System:  The contractor shall provide a contract financial system which discretely tracks resources by fund source, mission, and contract Work Breakdown Structure (WBS) and elements of cost including labor, overhead, other direct costs (i.e. travel and subcontracts), and indirect costs. The contractor shall provide financial planning to the Government budget process (i.e. Program Operating Plan (POP) budget calls), and special requests for budget impacts. 

The contractor shall remain flexible in their reporting products to the guidelines, reporting formats, and supporting rationale that may differ based on the budget requests.

The contractor shall provide financial reporting in accordance with DRD C-PC-01 NF533 M/Q Cost Reporting. The contractor shall include financial reporting requirements in any subcontracts for all tiers of subcontracts with annual expenditures of $1 Million or more. 
1.2.1.2
Performance Measurement System:  The contractor shall develop, implement and maintain a Performance Measurement System (PMS) utilizing Cost Performance Reports (CPRs) in accordance with DRD C-PC-02 and Integrated Financial Review Products DRD C-PM-01. Using the PMS, the contractor shall provide management visibility into all aspects of contractor, interdivisional, subcontractor and vendor activities.  The contractor shall integrate the PMS with other required management systems and reporting requirements identified within this SOW. 

1.2.1.2.1
Earned Value Methodology Report:  The contractor shall provide Cost Performance Report (CPR) Earned Value Methodology Reports in accordance with DRD C-PC-06.

1.2.1.3
Contract Work Breakdown Structure:  The contractor shall develop, provide, and maintain a contract Work Breakdown Structure (WBS) Dictionary, in accordance with DRD C-PC-04 Work Breakdown Structure and Dictionary. The WBS Dictionary shall show the mapping of the contractor WBS and contractor SOW to the ISSP WBS, at the lowest levels of the ISSP WBS. The contractor shall structure the WBS to serve as the framework for contract planning, budgeting, financial reporting, CPR reporting, schedule resource-loading, and schedule status reporting to the ISSP. The contractor shall also identify in the contract WBS the work provided by subcontractors. 

1.2.1.4
Workforce Report:  The contractor shall produce Workforce Reports in accordance with DRD C-PC-03.      

1.2.2 Scheduling

1.2.2.1 
Provide Schedules:  The contractor shall develop, maintain, and assess top level and lower level resource loaded and logically linked schedules for the Cargo Mission contract in accordance with DRD C-PC-05. The contractor shall include in the schedules, as a minimum, flight hardware status and interface schedules for: analytical products, ground support equipment, and government furnished equipment. The contractor shall utilize guidance from SSP 50489 ISS Mission Integration Template in the generation of flight specific schedules.

1.2.2.2 
Schedule Data Packages:  The contractor shall develop and maintain schedule data packages.  The schedule data packages shall include detailed and summary level schedules, integrated cost/schedule metrics charts with risk assessment, logic diagrams, product trees, product descriptions, and schedule analysis products.  The contractor shall include analysis that identifies performance to plan and potential schedule impacts with interfacing organizations or contracts.  The contractor shall provide daily and weekly updates for tasks defined by NASA and provide monthly updates, analysis and reports for all other tasks.  

1.2.2.3 
Resolve Impacts and Conflicts:  The contractor shall resolve schedule impacts and conflicts identified with interfacing suppliers, next level integrators of flight hardware, analytical products, ground support equipment and government furnished equipment.  

1.2.2.4 
Status and IPSP participation:  The contractor shall provide schedule performance inputs twice a month to external contractors (non-Cargo Mission Contract contractors) within the Space Station Program.  The contractor shall represent the Cargo Mission contract on issues, status, analyses and special agenda topics to the Integrated Program Schedules Panel (IPSP).   The contractor shall provide monthly status inputs to Johnson Space Center and Kennedy Space Center organizations and to the Space Shuttle Program.  

1.2.2.5 
ISS Mission Integration Template:  The contractor shall evaluate SSP 50489 ISS Mission Integration Template and recommend updates to reflect changes to the schedule process that occur during the implementation of the cargo integration activities.

1.2.2.6
 ISSP Schedules Database: The Program Integration and Control Contract’s Schedule Data Management function will utilize an existing schedules database (Common Schedules Database) or develop a new database to contain integrated ISSP schedules data.  The Cargo Mission contractor shall participate in development and implementation of Cargo Mission Contract data interfaces to the existing database or to new databases.   The contractor shall evaluate ISSP schedule database data to determine data delinquencies and work with data providers to resolve problems.

1.2.2.7
 Integrated Risk and Schedule Analysis: The contractor shall perform schedule risk assessments that can be integrated into the overall program schedule risk assessment, in order to address overall schedule risk status.

1.3 Configuration Management/Data Integration

1.3.1
Configuration Management

The contractor shall develop, implement and administer configuration management operations as specified in this contract and in accordance with the ISSP Configuration Management (CM) Requirements (SSP 41170), Documentation Standards and Guidelines (SSP 50010), and the Configuration Management Handbook (SSP 50123).  Additionally, the contractor shall be responsible for contract specific CM functions as described in each of the functional CM areas described below.
1.3.1.1
Management and Administration

The contractor shall develop a configuration management plan in accordance with DRD C-CM-01.  The contractor shall manage the ISSP Configuration Management (CM) and Data Management (DM) requirements for the Cargo Mission Contract in accordance with the contractor’s CM Plan (DRD C-CM-01). The contractor shall develop, status, and maintain CM metrics that effectively indicate the quantity, type, and status of the work.

1.3.1.2
Configuration Status Accounting and Verification

The contractor shall assure that the application of Configuration Status Accounting (CSA) requirements and systems result in and maintain Cargo Mission Contract hardware and software product baselines in accordance with SSP 41170 Configuration Management Requirements.  
1.3.1.2.1
The contractor shall develop, implement, input, and update a Configuration Hardware and Software Status Accounting system in accordance with Configuration Management Requirements SSP 41170.  This includes processes and provisions for reports and/or access to CSA data.  The contractor shall ensure that historical configuration data is properly retained.  The contractor shall reconcile the CSA data with operational procedures, drawings, modifications, and manifests.  
1.3.1.2.2 
The contractor shall provide real-time on-console mission support for configuration analysis of hardware and software installations and anomaly resolution during transfer operations for NASA prepacks on Soyuz, ATV or HTV, and during Shuttle mated operations.
1.3.1.2.3 
The contractor shall participate in audits of compliance with Configuration Management requirements and processes by providing access to personnel, facilities and data.
1.3.1.3 
Configuration Control / Change Management

1.3.1.3.1
The contractor shall process changes specific to the Cargo Mission Contract in accordance with SSP 50123 Configuration Management Handbook.  The contractor shall review and evaluate Program changes originating from outside the Cargo Mission Contract to determine if those changes have potential impacts to the Cargo Mission Contract in accordance with SSP 50123.

1.3.1.3.2
The contractor shall input, maintain, and validate the Configuration Status Management Operations System (COSMOS) data base to assign Change Requests (CR) numbers, track/status changes, and provide accurate information, reports, and monthly metrics for CRs initiated by the Cargo Mission contractor or being evaluated by the Cargo Mission contractor.

1.3.1.4
Data Management:  

The contractor shall perform the following Data Management activities to this contract in accordance with SSP 41170 Configuration Management Requirements and SSP 50010 Documentation Standards and Guidelines.:
1.3.1.4.1
The contractor shall provide an Engineering Release Unit.

1.3.1.4.2
The contractor shall operate a Configuration Management Receipt Desk (CMRD).

1.3.1.4.3
The contractor shall provide Document Quality Assurance (DQA) for all NASA controlled Program documentation identified in this contract as the responsibility of the Cargo Mission contractor to book coordinate or book manage.

1.3.1 Data Integration

1.3.2.1
Blank Book Development Support:  The contractor shall provide the technical content and expertise (e.g., insight and understanding into technical data content, responding to questions either written or verbal, support in developing any documentation, etc.) required in the development and maintenance of ISSP blank books by the Program Integration and Control to insure that data managed by the Cargo Mission contract and required from external sources to perform Cargo Mission functions is accurately described. 

1.3.2.2
Data Workflow Processes:  The contractor shall provide the technical content and expertise to the ISSP Program Data Integration Team to identify and document data workflow processes associated with the Cargo Mission contract that impact work performance of other ISSP contracts.  This includes providing support to data related meetings to share information on Cargo Mission interfaces, responding to written or verbal questions, and providing evaluations and recommendations for potential process improvements.

1.4 Information Technology

The ISS contract strategy decentralizes the implementation of Information Technology (IT) except where program integration and control is necessary for appropriate program management and communication.  The PI&C contractor will provide IT infrastructure for use by ISS participants to support the mission of the ISSP.  The other contracts within the ISS contract strategy, including the Cargo Mission contractor, are encouraged to provide the IT necessary to perform the requirements as stated in their respective contracts; since their contract intent is to not specifically contract for generalized IT products and services.  The contractor may choose to utilize the ISSP IT infrastructure provided by PI&C when common products and services provide for increase supportability, commonality is promoted, or cost efficiencies can be realized.  Specific applications are identified in Attachment J-1, Appendix 5, Table 5-A Government Owned – Contactor Accessible Applications.  Existing IT infrastructure is documented in the ISS IT Information Systems Plan, SSP 50013.

1.4.1 Information Technology Management

Any of the existing ISSP Information Technology (IT) tools defined in Attachment J-1, Appendix 5, Table 5-B Government Provided Software Applications are available as Government Furnished Property and can be utilized by the Cargo Mission contractor to fulfill the contract requirements.   

1.4.1.1
The contractor shall perform modifications to Government Provided software applications employing a methodology which demonstrates consistency with the Software Engineering Institute (SEI) Level 3 Capability Maturity Model (CMM), or other comparable industry standard.  CMMI certification is not required.

1.4.1.2
The contractor shall report all IT delivered and direct costed to this contract.

1.4.2 IT Capital Investment Planning  

The contractor shall develop, update, and implement the Information Technology (IT) Capital Investment Process (CIP) in accordance with the ISS Capital Planning Process, SSP-TBD.

1.4.3 IT Security Plan

1.4.3.1
The contractor shall develop, update and implement an IT Technology (IT) Security Plan and Reports per NFS 1852.204-76. (DRD C-IT-01)

1.4.3.2
The contractor shall comply with NPG 2810.1 Security of Information Technology.  The contractor shall bring existing systems retained by the contractor into compliance with NPG 2810.1 within six months of the contract start date.  

1.4.3.3
The contractor shall deploy any new systems to be compliant prior to authorization to process information.  

1.4.4 IT Management Plan  

The contractor shall develop, update and implement an IT Management Plan in accordance with DRD C-IT-02.  

1.4.5 IT Data Sharing

The contractor shall implement an architecture that enables bi-directional digital data sharing with government representatives within the JSC and KSC domains.  The JSC domains are managed and controlled through the Network Access Control Board (NACB).  The KSC domains are managed and controlled by the KSC Chief Information Officer (CIO) or designee.

1.4.6 Public Key Infrastructure

If the contractor implements Public Key Infrastructure, the contractor system shall be interoperable with the NASA Public Key Infrastructure system.

1.5 Commercial Customer Accommodation under NASA Reimbursable Space Act:  

The contractor shall accommodate commercial customers to the ISS in support of a NASA Reimbursable Space Act Agreement.  The contractor shall perform work that is the same or of similar scope as that already required elsewhere in this contract SOW to accommodate these commercial customers. 

1.6 Export Management:  

The contractor shall provide an Export Control Plan in accordance with DRD C-II-01.  

2.0 SAFETY AND MISSION ASSURANCE (S&MA)

The Agency Safety Initiative establishes the NASA safety hierarchy – the order NASA will use to prioritize its safety efforts.  The safety hierarchy is: 

First, safety for the public. NASA absolutely must protect the public from harm.

Second, safety for astronauts and pilots, because they expose themselves to risk in high hazard flight regimes.

Third, safety for NASA workforce, because NASA owes it to the workforce to provide them with a safe and healthful workplace.

Fourth, safety for high-value equipment and property, because NASA is a steward of the public's trust. 

By focusing on the safety of NASA's mission and operations, NASA will improve quality and decrease cost and schedule.

2.1 S&MA Management

2.1.1 Mission Assurance and Risk Management (MA&RM) Plan

The contractor shall develop, maintain, and implement a Mission Assurance andRisk Management (MA&RM) Plan in accordance with DRD C-SA-01.  Upon approval, the MA&RM Plan shall be incorporated into the contract as Attachment J-3.  

2.1.2 AS 9100

The contractor shall establish and maintain a Quality Management System (QMS) that complies with the International Organization for Standardization document AS 9100 Rev A Quality Systems – Aerospace - Model for Quality Assurance in Design/Development, Production, Installation and Servicing.  Third party certification/registration is not required at contract award; however, the contractor must be certified by third party audit within 18 months of contract award.  If the contractor is AS 9100 registered and subsequently changes registrars, loses registration status, or is put on notice of losing registration status, the contractor shall notify the NASA Contracting Officer within three (3) days of receiving such notice from the registrar. 

2.1.3 Audit/Surveillance

The contractor shall provide access to data, personnel, and facilities for government audit or surveillance of contractor plans, procedures, and processes when deemed necessary by the government.  The contractor shall provide written responses to audit or surveillance findings that are delivered to and accepted by the government.

2.1.4 Mishap Investigating and Reporting

The contractor shall investigate and report mishaps, in accordance with NPG 8621.1, NASA Procedures and Guidelines for Mishap Reporting, Investigating, and Record keeping and NPG 8715.3, NASA Safety Manual.  All investigation reports shall include a human factors assessment, root cause analysis and any remedial/corrective actions performed.  These reports shall encompass mishaps occurring during the contracted period as follows:

All mission failures and type A and B mishaps resulting in injury to contractor personnel or equipment damage occurring onsite at NASA facilities and offsite at contractor facilities.

Type C mishaps resulting in equipment damage onsite at NASA facilities and offsite at contractor facilities.

Type C mishaps resulting in injury to contractor personnel located onsite at NASA facilities.

Incidents and close calls occurring onsite at NASA facilities.

The contractor shall develop and implement a call tree with government contacts for the reporting of a mishap, near-miss incident, equipment problem or a system going out of specification.  The contractor shall report incidents and problems within four hours of the occurrence.  Type C injury mishaps occurring offsite at contractor facilities shall be reported in a monthly summary of such injuries.  The contractor shall enter mishap reporting and provide summary data on mishaps into the Incident Reporting Information System (IRIS) per NPG 8621.1.

2.1.5 Safety and Health

The contractor shall develop and implement a process to identify how personnel and property will be protected from injury or harm and ensure the safety of all working conditions throughout the performance of the contract.  The process shall provide for hazardous operation surveillance, hazardous procedure review, and risk assessments associated with deviations from procedures or safety and health requirements.  The contractor shall comply with NASA installation safety and health requirements and related processes when performing contract work onsite at NASA installations.  The contractor shall develop, implement and maintain a Safety and Health (S&H) Plan in accordance with DRD C-SA-02.  Upon approval, the S&H Plan shall be incorporated into the contract as Attachment J-x.  The contractor shall document the assessments in monthly safety and health metrics per DRD C-SA-03 and perform an annual self-evaluation per DRD C-SA-04.

2.1.6 Lessons Learned

The contractor shall develop, update and implement a process to capture, disseminate, and implement lessons learned, both positive and negative, in accordance with NPG 8621.1, NASA Procedures and Guidelines for Mishap Reporting, Investing, and Record keeping, NPG 7120.5, NASA Program and Project Management Processes and Requirements, and AG-CWI-001, JSC Lessons Learned Process.  The contractor shall enter the lessons learned into the government provided Lessons Learned Information System (LLIS) per AG-CWI-001, JSC Lessons Learned Process.

2.2 S&MA Integration

Reserved

2.3 Program Risk

2.3.1 Risk Management

The contractor shall identify risks and coordinate risks with NASA counterparts.  The contractor shall input risks into the ISSP risk process in accordance with SSP 50175, Risk Management Plan; and Joint Program Directive (JPD) 306, Establishment of the Program Risk Management System.

2.4 ISS Safety Program

2.4.1 ISS System Safety Assessment

The contractor shall perform and deliver assessments for all contractor developed and contractor sustained hardware/software and ground test equipment (hardware, software, etc.) in accordance with NPG 8715.3, NASA Safety Manual w/Changes through Change 1, 6/19/02; SSP 30599, Safety Review Process; SSP 30309, Safety Analysis and Risk Assessment Requirements; NSTS 1700.7B, Safety Policy and Requirements for Payloads Using the Space Transportation System; NSTS 1700.7B Addendum, Safety Policy and Requirements for Payloads Using the International Space Station; SSP 13830, Implementation Procedure for Shuttle Transportation System Payloads System Safety Requirements; SSP 50021, Safety Requirements Document; and KHB1700.7, Space Shuttle Payload Ground Safety Handbook, and DRD C-SA-06.  The contractor shall participate in safety reviews, ISSP Boards, and working groups to obtain ISS Program approval. 

2.4.2 Integrated Cargo Hazard Analysis

The contractor shall perform Integrated Cargo Hazard Analysis in accordance with NSTS 1700.7B, Safety Policy and Requirements for Payloads Using the Space Transportation System; NSTS 1700.7B Addendum, Safety Policy and Requirements for Payloads Using the International Space Station; and NSTS 13830, Payload Safety Review and Data Submittal Requirements, for cargo integrated within this contract for the ground processing, launch, and return phases of the integrated cargo using DRD C-SA-06.   
2.4.3 Safety Requirement Verification

The contractor shall perform safety requirement verification planning.  The contractor shall perform verification analyses, test, and inspection to certify compliance to the Safety requirements as defined in paragraph 2.4.1.  The contractor shall deliver requirement documentation, verification planning sheets (VPSs), verification compliance notices (VCNs), and supporting documentation in accordance with DRD C-SA-06. 
2.5 Reliability and Maintainability (R&M)

2.5.1 Failure Modes and Effects Analysis and Critical Items List (FMEA/CIL)

The contractor shall develop, maintain, and deliver FMEA/CIL Report and FMEA/CIL worksheets in accordance with DRD C-SA-07.

2.5.1.1
FMEA/CIL Worksheets: The contractor shall develop FMEA/CIL worksheets for all new hardware, and, when required, update baselined FMEA/CIL worksheets for hardware based on needed changes to establish accurate and complete FMEA/CIL worksheets in accordance with SSP 30234.  

2.5.1.2
Review and Approval of FMEA/CIL: All FMEA/CIL worksheets shall be submitted to NASA R&M for review and approval.  When required by SSP 30234, the contractor shall present critical items to the SSPCB for approval.  This requires identification of retention rationale with concurrence from other teams identified in SSP 30234. 

2.5.1.3 
Critical Items List: The contractor shall maintain the Critical Item List in accordance with SSP 30234.

2.5.2 R&M Data and Analyses

The contractor shall develop, maintain, and deliver R&M Allocation, Assessment, and Analysis (AAA) Report in accordance with DRD C-SA-08.  The contractor shall maintain Cargo Element R&M source data to reflect hardware operational performance. The contractor shall utilize baselined reliability block diagrams and data to perform quantitative R&M  analyses.  The contractor shall submit newly generated or updated source data and analyses to NASA R&M for approval

2.5.3 R&M Requirement Verification

The contractor shall perform R&M verification for new hardware.  The contractor shall deliver R&M Verification Planning Sheets, Verification Logic Networks, and Verification Compliance Notices in support of R&M design requirement verification for new hardware development and certification.

2.6 Quality Assurance

2.6.1 Quality Assurance Plan

The contractor shall develop, implement and update a quality assurance plan, as documented in the MA & RM Plan per DRD C-SA-01, which ensures that the performance of the requirements is in accordance with SSP 41173, Space Station Quality Assurance Requirements.

2.6.2 GIDEP and NASA Advisory Problem Data Sharing and Utilization Program Documentation and Reporting

The contractor shall participate in the Government-Industry Data Exchange Program (GIDEP) in accordance with the requirements of the GIDEP S0300-BT-PRO-010 and S0300-BU-GYD-010, available from the GIDEP Operations Center, PO Box 8000, Corona, California 91718-8000.  The contractor shall review all GIDEP ALERTS, GIDEP SAFE-ALERTS, GIDEP Problem Advisories, GIDEP Agency Action Notices, and NASA Advisories to determine if they affect the contractors products/services provided to NASA.  For those that affect the program, the contractor shall take action to eliminate or mitigate any negative effect to an acceptable level.  The contractor shall generate the appropriate failure experience data report(s) (GIDEP ALERT, GIDEP SAFE-ALERT, GIDEP Problem Advisory) GIDEP Operations Manual whenever failed or nonconforming items, available to other buyers, are discovered during the course of the contract.  NASA Advisories are to be prepared on the JSC NASA Advisory Form, JSC Form 1159 (JF1159), and to accurately report the problem and conditions.

2.6.3 Problem Reporting System

The contractor shall develop and implement a reporting system in compliance with the requirements of SSP 41173 Space Station Quality Assurance Requirements.  The contractor shall report, promote and participate in the investigation and resolution of applicable problems in accordance with SSP 41173, Space Station Quality Assurance Requirements, SSP 30524 Problem Reporting and Corrective Action (PRACA) Data System Requirements Document, and SSP 30223 International Space Station Problem Reporting and Corrective Action (PRACA) System Requirements. 

2.7 Hardware Acceptance 

2.7.1 New Hardware

The contractor shall implement hardware certification and acceptance process in accordance with SSP 50287, Hardware/Software Acceptance Process; SSP 41173, Space Station Quality Assurance Requirements; SSP 50010, Documentation Standards and Guidelines; and SSP 30695, Acceptance Data Package Requirements Specification for new hardware. 

2.7.2 Existing Hardware

For existing hardware, the contractor shall maintain and provide hardware acceptance data packages.  The contractor shall update the acceptance data packages to reflect authorized hardware processing, refurbishment, repair, rework, and design upgrade activities, including associated software and firmware.  The contractor shall document open actions and closures related to acceptance data package development and maintenance. The contractor shall perform these activities in accordance with SSP 41173, Space Station Quality Assurance Requirements; SSP 50010 Documentation Standards and Guidelines; SSP 50287, Hardware/Software Acceptance Process; and SSP 30695 Acceptance Data Package Requirements Specification.

2.8 Software Acceptance

2.8.1 Software Acceptance for new DD250ed Computer Software Configuration Items (CSCIs): 

The contractor shall develop documentation and participate with the NASA audit team at Software Product Delivery Reviews (SPDR) in accordance with SSP 50287, Hardware/Software Acceptance Process.  The contractor shall participate in NASA Software Acceptance Review Board (SARB) review and approval of software product acceptance in accordance with SSP 50287, Hardware/Software Acceptance Process.

2.8.2 Sustaining Released Computer Software Configuration Items (CSCIs): 

The contractor shall develop documentation and participate with the NASA audit team at Software Product Delivery Reviews (SPDRs) per SSP 50287, Hardware/Software Acceptance Process.  The contractor shall participate in NASA Software Acceptance Review Board (SARB) review and approval of software product acceptance in accordance with SSP 50287, Hardware/Software Acceptance Process.

2.9 Operations Safety

2.9.1 S&MA Mission Evaluation Room Console Support

The contractor shall provide on-call Safety & Mission Assurance (S&MA) expertise and data products in the Mission Evaluation Room (MER) during Shuttle, H-II Transfer Vehicle (HTV) and Automated Transfer Vehicle (ATV) mated operations.  The contractor shall provide safety assessments of anomalies and issues to the NASA S&MA ISSP Mission Management Team representative. 

2.9.2 Anomaly Resolution Team (ART)/Failure Investigation Team (FIT) Participation

The contractor shall participate in the Mission Evaluation Room on-orbit anomaly resolution process to ensure the ISS is returned to a safe and functional configuration in accordance with SSP 50437, Safety and Mission Assurance/Program Risk Mission Evaluation Room Console Operations Handbook for International Space Station Program; MGT–OA-018, ISS System Problem Resolution Team (SPRT) Work Instruction; and MGT-OA-019, On-Orbit Anomaly Resolution Process Work Instruction.

3.0 CARGO MISSION MANAGEMENT

The contractor shall accomplish all tasks contained in this SOW in accordance with Program documents SSP 50110 Multi-Increment Manifest Document; SSP 54100 Increment Definition and Requirements Document Flight Program, SSP 541PP Increment Definition and Requirements Document for Planning Period PP (where "PP" indicates the Planning Period number); Annex 1 to the Increment Definition Requirements Document; SSP 50261-01 Generic Groundrules, Requirements and Constraints Part 1: Strategic and Tactical Planning; and the NSTS 07700, Vol. 3, Flight Definition and Requirement Directive.

3.0.1
The contractor shall provide inputs back to the Mission Integration Contract or Program Integration Contract for discrepancies found in above mentioned documents.

3.1 Cargo Mission Planning

The Program Integration and Control Contract performs strategic level assessments of requirements for traffic modeling studies to provide logistics, research and development hardware for the International Space Station.  The Mission Integration Contract performs tactical level assessments covering two-year horizons, consistent with the Multi-Increment Manifest, and a continuous activity for execute-level assessments of requirements. The Cargo Mission contractor shall provide assessments of manifest and manifest options to the Program Integration and Control Contract and Mission Integration Contract, when requested by the ISSP, for the integration of these assessments into the overall ISSP planning process.

The contractor shall provide assessments of manifests and manifest options, to include the following types of analyses and data, when requested by ISSP:

a.
Effect of the contractor's processing plans and schedules on interfacing suppliers and next level integrators of flight hardware/software analytical products, ground support equipment and government furnished equipment 

b.
Launch rate capability for carriers and contractor controlled flight hardware and software schedules

c. 
Trade-off assessments for flight hardware and software within the scope of this SOW

d. 
Use plans for contractor owned and government furnished facilities and equipment

e. 
Optimization assessments

f.  
Carrier performance margins for carriers under analytical integration responsibility of this SOW

g. 
Cargo mass properties and stowage requirement assessments (DRD C-MI-02)

h. 
Cargo compatibility with the ISSP sub-carriers and ISSP carriers

i. 
Translation assessment for unpressurized cargo

j. 
Cargo on-orbit unpressurized stowage constraints

k. 
Fleet (carrier, Flight Support Equipment (FSE), Orbital Support Equipment (OSE) Ground Support Equipment) resource assessments for hardware under responsibility of the Cargo Mission contractor

l.
Carrier volumetric assessments

m.
Carrier reach and access assessments (ExtraVehicular Activity (EVA), ExtraVehicular Robotics Activity (EVR))

n. 
Carrier/FSE traffic model assessments (up, down, on-orbit move, KSC processing, etc)

o. 
Late integration of cargo assessments

p.
Special studies and recommendations to programmatic issues and actions affecting cargo integration and processing templates or processes.

q.
Pressurized and unpressurized commercial carrier options which eliminate identified cargo carrying shortfalls or to decrease ISS Program costs.

3.2 Commercial Contract Management

Based on assessments by the Cargo Mission contractor, the ISSP may decide to utilize commercial carriers to provide additional capabilities for upmass and downmass to and from the ISS. On direction from the ISSP, the contractor shall subcontract for and provide management of commercial contracts for pressurized or unpressurized cargo services.  The Cargo Mission contractor shall ensure that subcontract requirements levy all Cargo Mission Contract requirements for data and documentation transfer to the next-level integrator in the subcontract.

3.3 Reviews

The contractor shall participate, in program reviews, control boards and panels, working groups, Technical Interchange Meetings, including all internal, International Partner/Participant customer and government reviews leading up to the formal review or board meeting, as required by this SOW and as listed in Attachment J-1 SOW, Appendix 12, Review Support Matrix.

3.4 Certification of Flight Readiness

The contractor shall develop, update and implement a Certification of Flight Readiness (CoFR) Plan per DRD C-MI-01 in accordance with SSP 50108, Certification of Flight Readiness for ISS and NSTS 08117 Requirements and Procedures for Certification of Flight Readiness.  The contractor shall monitor and report certification status of items at the manifest indenture level.  The contractor shall develop and implement an auditable approach to verify and ensure that flight preparation responsibilities and requirements are met and all problems dispositioned.  

3.5 Engineering Drawings, Data and CAD Models

In the execution of the Cargo Mission, the contractor shall generate engineering drawings, data, and Computer-Aided Design (CAD) models.  The contractor shall manage engineering drawings, data and CAD models:

3.5.1 Engineering Release

The contractor shall release engineering drawings in accordance with ASME Y14.100-2000, Engineering Drawing Practices; ASME Y14.24M, Types and Applications of Engineering Drawings; ASME Y14.34M Associated Lists; and ASME Y14.35M, Revision of Engineering Drawings and Associated Documents.  

3.5.2 Vehicle Master Database

For all engineering drawings and associated engineering products that are delivered to NASA, or to NASA contractors, the Cargo Mission contractor shall also transmit them to the Vehicle Master Database (VMDB) in accordance with DRD C-MI-05.  For any Cargo Mission Contract developed hardware, the contractor shall deliver data in accordance with DRD C-MI-04.

3.5.3 CAD Models

The contractor shall develop integrated Computer-Aided Design models of launch, return and on-orbit configurations (including both the integrated assembly transferred to/from the ISS and integrated assembly as attached to the ISS) of hardware analytically integrated within the scope of the Cargo Mission SOW (examples: Orbital Replacement Unit to Flight Support Equipment, carrier with Orbital Replacement Units, etc integrated) The contractor shall provide these models to the ISS Vehicle Segment Sustaining Contract contractor to maintain in a model library per DRD C-MI-03.

3.6 Cargo Mission and Processes Documentation

The contractor shall provide services for the documentation requirements and tasks as outlined in Section J-1, Appendix 3, Reference and Applicable Document List. Tasks include developing requirements, providing input, performing Book Coordinator tasks, performing voting member tasks, performing documentation reviews, reviewing and approving (signatory) documentation, and understanding and implementing document content as applicable or referenced as indicated.  Definitions for tasks and terms are found in Section J-1, Appendix 1, Dictionary.

3.7 Pressurized Cargo Integration

The contractor shall provide Pressurized Cargo Integration function for pressurized carriers and stowage accommodations outlined in this SOW.  Tasks outlined in this section apply to the Multi-Purpose Logistics Module (MPLM), Resupply Stowage Platforms (RSP), Resupply Stowage Racks (RSR), and NASA Pre-packed ISS cargo for Progress Flights, Orbiter Middeck and commercial carriers. Cargo consists of logistics, assembly, flight crew provisions, research and development hardware.   

3.7.1 General Requirements

3.7.1.1
Launch Package and Increment Management Team:  The contractor shall participate as a member of the NASA-contractor Launch Package Team (LPT) and Increment Management team (IMT) in the performance of the pressurized cargo integration activities within the scope of this SOW.

3.7.1.2
Lessons Learned and Performance Analysis:  The contractor shall develop lessons learned and conduct performance analysis regarding cargo integration processes, tools, and equipment after each mission to identify areas of improvement, cost savings and performance enhancements.  Lessons Learned shall be developed and delivered to the ISSP following each flight and increment.

3.7.2 Cargo Element Integration

The contractor shall perform the Cargo Element Integration function for pressurized NASA carriers within the scope of this SOW including the tasks necessary to integrate with external organizations and contracts. 

3.7.2.1
The contractor shall perform as the facilitator for identification and resolution of all issues and concerns related to cargo integration tasks for the cargo element, integration of schedules and deliverables with the hardware providers, next level integrators and product customers (Checkout Assembly and Payload Processing Services Contract, Space Flight Operations Contract, Payload Mission Contract, etc).

3.7.2.2
Mission Support:  

3.7.2.2.1
The contractor shall participate in 24-hour real-time on-orbit mated MPLM operations in the ISS Management Center. The contractor shall provide real-time evaluations of return cargo configuration changes to include return MPLM mass properties evaluations and coordination with Alenia for concurrence on MPLM hatch closure. Support shall be provided per IMC Handbook or equivalent documentation.   

3.7.2.2.2 
The contractor shall conduct anomaly resolution in accordance with MGT–OA-018, ISS System Problem Resolution Team (SPRT) Work Instruction and MGT-OA-019, On-Orbit Anomaly Resolution Process Work Instruction.

3.7.2.3
International Partner Cargo Element Process Development:  The contractor shall provide lessons learned and information to International Partners in the development of their cargo element integration processes for their transportation vehicles.  

3.7.2.4
The contractor shall develop and analyze launch and return rack configuration for each MPLM flight per IDRD and MPLM IDD requirements and present to Launch Package Management Integrated Products Team for approval.

3.7.2.5
Analytical Integration: The contractor shall provide analytical integration activities as described below for the integrated Multi-Purpose Logistics Module (MPLM), Resupply Stowage Platforms (RSP), and Resupply Stowage Racks (RSR).  The contractor shall deliver analytical products in accordance with the Interface Control Document (ICD) for the International Space Station (ISS) Resupply Stowage Platform 1 Stowage System to Cargo Provider (JSC 28169).
The contractor shall perform and document compliance with the structural, thermal, electrical, acoustic, Electro-Magnetic Interference/Electro-Magnetic Compatibility requirements defined below.  

3.7.2.5.1 
Structural Analysis: The contractor shall deliver analytical products in accordance with NSTS 37329 Structural Integration Analysis Responsibility Definition for Space Shuttle Vehicle and Cargo Element Developers, ISS-MPLM-IDD-006 MPLM Interface Definition Document, NSTS 14046 Payload Verification Requirements, NSTS 21000-IDD-ISS, Shuttle Orbiter/Space Station IDD, ICD-A-21350 Shuttle Orbiter/MPLM Cargo Element Interfaces and ICD 2-19001 Shuttle Orbiter/Cargo Standard Interface (Core).

3.7.2.5.1.1 
Cargo Element Configuration: The contractor shall provide the cargo element(s) configuration, location(s) in the cargo bay and contingency landing configurations to the Space Shuttle Program in Verification Loads Analysis (VLA) ground rules two (2) months prior to math model delivery.

3.7.2.5.1.2 
Validate data: Prior to Verification Loads Analysis (VLA), the contractor shall receive and validate math models and resolve any issues identified with math models.  After VLA, the contractor will receive data from the Space Shuttle Program and shall validate data against requirements.  The contractor shall provide concurrence with data or provide updates to data.

3.7.2.5.1.3 
Cargo Element Math Models: The contractor shall deliver integrated carrier element math models to the SSP for the Verification Loads Analysis performed by the SSP.

3.7.2.5.1.4 
Integrated Assessment: The contractor shall provide a reduced structural load data set (applicable loads) to the appropriate payload or hardware provider to perform stress assessments.  The contractor will receive the results of stress assessments and shall perform an integrated assessment of the cargo element(s) in the payload bay. The contractor shall perform assessments of mission specific loads for Resupply Stowage Racks (RSR) and Resupply Stowage Platforms (RSP).

3.7.2.5.1.5 
Margins of Safety: The contractor shall certify that the margins of safety for the cargo element are positive and that the structure is safe for all phases of flight and possible configurations and provide status of results at the SSP Verification Analysis Review (VAR).

3.7.2.5.2 
Thermal Analysis: The contractor shall deliver analytical products in accordance with JSC 14686 Criteria/Guidelines for Payload Thermal Math Models for Integration Analysis, SSP 41000 System Specification for the International Space Station, SSP 41172 Qualification and Acceptance Environmental Test Requirements, and ISS Flight Attitude for Design Table VIPER product. The contractor shall perform math model analyses for all cases necessary to verify compatibility with the orbiter and the planned cargo manifest and the planned attitude timeline.  The contractor shall compare results to thermal limits and resolve violations.

3.7.2.5.3
Avionics Analysis: The contractor shall show compliance with the applicable Avionics requirements in accordance with NSTS 21288 Required Data/Guidelines for Payload/shuttle Electromagnetic (EMC) Analysis, NSTS 19943 Command Requirements and Guidelines for NSTS Customers and NSTS ICD-A-21321 Shuttle/Orbiter/APCU Cargo Element Interfaces.

3.7.2.5.4
Power, Energy and Voltage Data Requirements:  The contractor shall provide Power and Energy and Voltage Requirements and negotiate them with the SSP in accordance with NSTS 21000-IDD-ISS Space Shuttle Orbiter/Space Station IDD.

3.7.2.5.5
Design Loads Analysis:  The contractor shall perform cargo compatibility analysis during the design cycle, if determined to be required either by the contractor, or as directed by NASA. The government will provide Shuttle models through the SSV Math Model and Forcing Function Data Base to the contractor.

3.7.2.5.6
Anomaly Resolution: The contractor shall participate in problem resolution and technical assessments involving the integrated MPLM, RSPs and RSRs. 

3.7.2.5.7
Mission Support:  For each Shuttle flight, the contractor shall provide on-call support to the Mission Evaluation Room, ISSP Management Center and Customer Support Room during Shuttle cargo/stowage activities by assisting in problem resolution during MPLM Shuttle flights.  Support shall be provided per ISSP Management Center (IMC) Handbook or equivalent documentation.  

3.7.3 Cargo Coordination

3.7.3.1 
Requirements focal point:  For all hardware processed through this SOW, the contractor shall be the focal point for communicating ISSP requirements, obtaining hardware requirements from hardware provider points of contact and documenting information in MIDAS, ATA or equivalent databases.  If requirements cannot be met, the contractor shall coordinate resolution with the hardware provider.  The contractor shall perform the cargo coordination function for ISS cargo flown on ISS Shuttle missions and for NASA cargo flown launched on International Partner vehicles.  Unresolvable discrepancies will be coordinated with the Mission Integration Contractor.  For Payload hardware, the ISS Payload Integration Contract (IPIC) [or the Payload Mission follow-on contract] Stowage Payload Integration Manager (SPIM) will be the point of contact for payload hardware and not the individual payload hardware providers.  Payload hardware consists of logistics, research and development hardware items.   The contractor shall provide flexibility and capabilities to meet the unique payload hardware requirements without reducing the capability to conduct the research and development mission of the International Space Station.

3.7.3.2 
Hardware Tracking:

3.7.3.2.1
Hardware Reporting:  The contractor shall provide hardware reporting for the cargo integration data fields and reports documented in the Mission Integration Database Applications System (MIDAS) Requirements Document, ISAC-324-REQ-84 to the Launch Package Team, NASA Cargo Integration Manager, and Daily Space Station Review Board (DSSR) to support cargo integration tracking activities.

3.7.3.2.2
Data Validation, Update and Transfer:  The contractor shall validate and update cargo integration data fields in MIDAS as documented in the Mission Integration Database Applications System (MIDAS) Requirements Document,, ISAC-324-REQ-84 or replacement requirements document..

3.7.3.2.3
Hardware Audit:  The contractor shall coordinate and conduct a flight specific hardware audit to verify hardware is certified and ready for flight and manifest data for all hardware manifested for ISS hardware stowed in the Orbiter Middeck, MPLM or prepacked for other carriers.

3.7.3.2. 
Hardware Action Tracking:  The contractor shall record and track actions identified at the hardware audit, hardware verification reviews, bench reviews or other cargo coordination events until action closure using Action Tracking Accountability (ATA) system or equivalent system.  The contractor shall report open action status weekly at LPM IPT meetings.

3.7.4 Stowage Integration

Based on the receipt of a manifest, the Stowage Integration function performs assessments and lays out the cargo configuration into bags, trays, lockers, and then into a carrier.  For International Partner (IP) launch vehicles, the Cargo Mission Contract does not provide layout into the carrier, as this is an IP function.

3.7.4.1 
Mass Properties Analysis: 

3.7.4.1.1
Multi-Purpose Logistics Module and Rack-level Mass Properties Analysis:  The contractor shall conduct mass properties analysis and develop Mass property reports for the integrated Multi-Purpose Logistics Module, Resupply Stowage Racks, Research Supply Platforms and all sub-rack level stowage within the scope of this SOW to support ISS mission development analysis, SSP Loads cycles and verification of actual mass properties against Verification Loads Analysis(VLA) requirements.   For stowage defined in the research and development EXPRESS Rack (ER)/ EXPRESS Transportation Rack (ETR), the contractor shall deliver the sub-rack level mass properties and integrated bag-level safety assessment to the ISS Payload Integration Contract (IPIC) [or the Payload Mission follow-on contract] for development of rack-level math models and integrated rack safety.  Current mass property reports shall be available to ISS including moments and products of inertia.   The contractor shall transmit data that requires coordinate system definition (e.g. mass properties, 3D CAD models, etc.) in accordance with SSP 30219. If the coordinate system does not exist in SSP 30219, the contractor shall work with the ISS Program integration and Control Contract to update the document.

3.7.4.1.2
NASA Pre-packed Cargo Mass Properties Analysis:  The contractor shall develop, update and deliver mass properties for NASA pre-packs flown on Orbiter Middeck, commercial carriers or Progress launch vehicles to be used for structural math model development, stowage analysis and integrated safety assessments.  Pre-pack mass properties shall include weight and cg information.   

3.7.4.2 
Cargo Layout: The contractor shall coordinate flight specific manifest and cargo requirements and shall develop stowage products to define the stowage arrangement of passive cargo.  Upon request, the contractor shall provide available Computer Aided Design (CAD) models of stowed hardware developed in the course of cargo configuration development to the Mission Integration Contract for translation studies. The SPIM will ensure that all payload hardware requirements have been incorporated into the contractor developed stowage products.

3.7.4.2.1
Multi-Purpose Logistics Module Cargo Layout:  The contractor shall define stowage arrangement of passive ISS cargo to be packed for transportation to and from the ISS in the Multi-Purpose Logistics Module at the carrier, rack and sub-rack level to the ISSP.   For ER/ETR, the contractor shall provide rack level stowage arrangements and listings of sub-rack level (bag, locker, drawer) contents.

3.7.4.2.2
NASA Pre-packed Cargo Layout: The contractor shall define bag/integrated assembly level stowage arrangement of passive NASA cargo to be transported on Progress launch vehicle or commercial carriers.

3.7.4.3 
Stowage Locations

3.7.4.3.1
Multi-Purpose Logistics Module:  For ISS Shuttle flights, the contractor shall provide launch and return stowage locations, describing the location of cargo items within the Multi-Purpose Logistics Module, in an electronic format to the Mission Integration Data Applications System (MIDAS) manifesting system implemented by the Mission Integration Contract, utilizing flight specific schedules determined using SSP 50489, ISS Mission Integration Template.  As locations of cargo items are modified, the contractor shall update previously provided stowage locations.

3.7.4.4 
JSC/Mission Operations Directorate (MOD) Support

3.7.4.4.1
Transfer Lists and Procedure Development:  For ISS Shuttle flights, the contractor shall provide technical assistance and available data to the JSC/Mission Operations Directorate (MOD) in the development of transfer lists and procedures, for pressurized cargo transferred to and from the ISS.   The SPIM will provide the technical data to JSC/MOD for the development of transfer procedures for passive Payload hardware.  The Payload Operations and Integration Function (POIF) will provide to JSC/MOD the specific transfer procedures for active payload hardware.

3.7.4.4.2
Return Packing Plans:  For ISS Shuttle flights, the contractor shall coordinate requirements with the JSC/Mission Operations Directorate (MOD) and develop plans for on-orbit packing of cargo for return.  Requirements shall be integrated into the return cargo layout as applicable.  Requirements that cannot be met shall be coordinated with MOD for resolution.  The contractor shall provide baseline plans and updates to MOD for implementation. 

3.7.4.5 
International Partner Stowage Process Development:  The contractor shall provide lessons learned and information to International Partners in the development of their stowage processes for their transportation vehicles.  

3.7.4.6 
Multi-Purpose Logistics Module Mission Support:  For each Multi-Purpose Logistics Module (MPLM) flight, the contractor shall provide on-call support to the Cargo Element Integration function in the Mission Evaluation Room, ISSP Management Center and Customer Support Room during Shuttle cargo/stowage activities by assisting in problem resolution during MPLM mated operations and to provide updated MPLM return configuration and daily MPLM on-orbit configuration mass properties.

3.7.4.7
New Stowage Hardware Projects:  For new stowage hardware projects that are initiated by the government after the start of the Cargo Mission Contract, the contractor shall provide stowage engineering lessons learned and innovations during the development process and shall participate in stowage hardware requirement definition, design, development, and integration reviews.    New stowage hardware projects would be anticipated to improve the logistics, research and development hardware up/down mass capabilities and to allow transportation of unique hardware required to carry out a research and development mission.  All new hardware shall be bar coded and labeled in accordance with SSP 50005 Flight Crew Integration Standard (NASA-STD-3000/T) and SSP 50007 ISS Inventory Management System Bar Code Label Requirements and Specification.

3.7.5 Physical Integration

The contractor shall provide physical integration of ISS pressurized cargo to the bag, tray, locker, or assembly level and deliver to the next level integrator.

3.7.5.1
General Requirements

3.7.5.1.1
Determine Physical Integrator:  The contractor shall coordinate with Space Shuttle Program to determine the optimum packing plan for ISS cargo in the Orbiter Middeck.  For hardware packed in the Middeck, the contractor shall coordinate with the Space Flight Operations Contract contractor for the physical integration and de-integration of “mixed” middeck bags/lockers.  The contractor shall coordinate with physical integrators and de-integrators regarding packing locations.

3.7.5.1.2
Generally Clean (GC) Facilities:  The contractor shall maintain all contractor facilities contracted under this SOW, used for processing of flight hardware, as no less than Generally Clean in accordance with SN-C-0005, Contamination Control Requirements.

3.7.5.1.3
Visibly Clean (VC) Facilities:  The contractor shall provide facility space at Visibly Clean requirements in accordance with SN-C-0005 Contamination Control Requirements to accommodate VC hardware requirements.

3.7.5.1.4
Accommodate Late Stow:  The contractor shall process hardware, including unique hardware required, delivered late to the Kennedy Space Center or to the contractor’s facility,  to support the last stowage opportunity (dependent on the carrier type and stowage location).

3.7.5.1.5
OMRSD:  The contractor shall develop and perform NSTS 08171 Operations and Maintenance Requirements and Specifications Document (OMRSD) requirements for work within the scope of the SOW and provide closed loop accounting for requirements performed within this SOW.

3.7.5.1.6
Acceptance Data Package: The contractor shall deliver the original Acceptance Data Packages (ADPs) received with all pass thru hardware, to the Kennedy Space Center for archival in accordance with SSP 30695 Acceptance Data Package Requirements Specification for cargo and SSP 50431 Space Station Program Requirements for Payloads for experiments.

3.7.5.1.7
Fit Check:  The contractor shall perform internal fit checks on pressurized cargo bags or assemblies to be integrated into Resupply Stowage Rack (RSR) or Resupply Stowage Platform (RSP) prior to shipment to next level integrator.   The contractor shall coordinate with the responsible contractor at the Kennedy Space Center, for utilization of a Class 1 flight Resupply Stowage Rack (RSR) or Resupply Stowage Platform (RSP) for fit checks.

3.7.5.1.8
Crew Equipment Interface Test:  For each Shuttle flight, the contractor shall provide assistance to disposition discrepancies found during Crew Equipment Interface Test (CEIT), Flight Crew walk downs or inspections that are related to this SOW.

3.7.5.2
As-Built Data:  The contractor shall provide As-Built data electronically and via hardcopy to the next level integrator during shipment.  This data includes as-built lists identifying packed stowage hierarchy, integrated assembly/bag weights (and cg if over 30 lbs), hardware label information IMS barcode number and serial number information for packed hardware.

3.7.5.3
Foam Cutting Services: The contractor shall provide foam-cutting services within the scope of work described in this SOW as required to safely stow pressurized cargo.

3.7.5.3.1
Middeck Foam Cutting:  The contractor shall provide foam-cutting services to manufacture packing provisions for ISS hardware to be launched in the Shuttle middeck.

3.7.5.3.2
Multi-Purpose Logistics Module Foam Cutting:  The contractor shall provide foam-cutting services to manufacture packing provisions for hardware to be launched in the Multi-Purpose Logistics Module.

3.7.5.3.3
 NASA Pre-packed cargo Foam Cutting:  The contractor shall provide foam-cutting services to manufacture packing provisions for NASA hardware to be launched in non-NASA owned carriers.

3.7.5.3.4
Contracted Services Foam Cutting: The contractor shall provide foam-cutting services to manufacture packing provisions or mockups for other contractors, when approved by the government.  This capability will support the payloads research and development hardware requirements for foam as a packing provision.

3.7.5.3.5
Foam Alternatives:  The contractor shall attempt to use alternatives to foam for packing ISS pressurized cargo to assist in the decrease of foam waste on orbit.  Examples of alternatives are bag dividers and other cargo such as towels.

3.7.5.4
Contingency Imagery: In the situation where the hardware provider did not comply with the requirements of SSP 50502 International Space Station Preflight Imagery Requirements and SSP 50486, Preflight Imagery Requirements for NASA-Provided ISS Government Furnished Equipment, on a contingency basis as requested by the government, the contractor shall provide imagery of cargo items in accordance with SSP 50502

3.7.5.5
IMS Bar Code Function

3.7.5.5.1
Website Updates

The contractor shall maintain and update the Barcode Inventory Tracking System (BITS) website (currently at http://www.jsc.nasa.gov/ss/issapt/ouipt/BITS.html) as required to support IMS bar code function.

3.7.5.5.2
Bar Code Label Requests and Waivers

The contractor shall assist, review for correctness, and approve barcode label requests per JSC 27260, JSC Form 733 and JF 1364 for production and supply by the Decal Lab for packing organizations or hardware providers for both US and IP hardware via MIDAS.     The contractor shall assist, review for correctness and approve barcode label waivers per JF1345.  

3.7.5.5.3
Bar Code Tracking

The contractor shall collect and maintain electronic records of hardware to barcode relationships for IMS labels provided by Decal Lab in MIDAS.

3.7.5.5.4
Bar Code Limited Life Tracking

The contractor shall track lifetime of unused barcode labels on orbit, determine barcode re-supply needed, coordinate production of re-supply labels, manifest barcode re-supply kit and pack or deliver kit to packing organization.

3.7.5.5.5
Mission Operations Directorate (MOD) Reporting

3.7.5.5.5.1.
The contractor shall document As-Built data in MIDAS database system for hardware packed within the scope of this SOW and deliver reports to MOD for upload to the on-orbit Inventory Management System (IMS). MOD shall have access to MIDAS data for additional report development as required to support IMS. Data field and report requirements are documented in the Mission Integration Database Applications System (MIDAS) Requirements Document, Release XXX, ISAC-324-REQ-84 or replacement requirements document.
3.7.5.5.5.2
The contractor shall coordinate receipt and record As-Built data from other packing organization into MIDAS database system and delivery reports to MOD for upload of data by MOD on-orbit Inventory Management System (IMS).  MOD shall have access to MIDAS data for additional report development as required to support IMS.  Data field and report requirements are documented in the Mission Integration Database Applications System (MIDAS) Requirements Document, ISAC-324-REQ-84 or replacement requirements document.
3.7.5.5.5.3
The contractor shall provide return inventory list of stowage provisions (CTBs, dividers, M1/2 bags) to include bar code label, serial number, part name, and part number for input into the on-orbit Inventory Management System (IMS) as data is required during deintegration operations. 

3.7.5.6
Labeling Verification and Completion

3.7.5.6.1
The contractor shall verify upon receipt of hardware that the flight hardware meets requirements for hardware labeling, as defined in SSP 50005 Flight Crew Integration Standard (NASA-STD-3000/T) and SSP 50007 ISS Inventory Management System Bar Code Label Requirements and Specification.

3.7.5.6.2.2
The contractor shall coordinate with the Operations Nomenclature (OpNom) group and JSC Toxicology group to ensure that data is available in MIDAS system for contractor to verify OpNom and Hazardous and Toxicity (HazTox) labels are correct as hardware is received.

3.7.5.6.2.3
On an exception basis, if hardware is not pre-labeled and the hardware provider cannot label prior to bench review, the contractor shall apply Inventory Management System bar code and nomenclature labels, on the hardware, according to the directions of the hardware provider to complete labeling requirements.

3.7.5.6.4
Bag and Tray Label Installation  - The contractor shall install labels at the bag or tray level in accordance with SSP 50005, Flight Crew Integration Standard (NASA-STD-3000/T).

3.7.5.6.5
The contractor shall produce flight bag and tray labels for all packed stowage configurations developed by this contractor in accordance with SEG 32106109 (4 inch Contents Label).

3.7.5.6.6
The contractor shall determine and maintain a sufficient quantity of Inventory Management System barcode and nomenclature labels at the packing facility for contingency labeling to complete hardware readiness as instructed by ISSP or hardware provider.   The contractor shall track shelf and limited life of labels as defined in SSP 50005/50007.   The contractor shall maintain inventory by obtaining Government Furnished labels through the Flight Equipment Sustaining and Operations Contract contractor.

3.7.5.7
Bench Review: The contractor shall perform bench reviews in accordance with SSP 50261-01, Generic Groundrules, Requirements and Constraints Part 1: Strategic and Tactical Planning and SSP 50200-06, Station Program Implementation Plan, Volume 6: Cargo Physical Processing.

3.7.5.7.1
Pre-Bench Review Verification: The contractor shall verify, prior to the bench review, that flight hardware has been declared flight ready by the hardware provider.  The contractor shall coordinate items that are not flight ready with the hardware provider, Flight Crew or Flight Crew representatives and the Launch Package Manager to determine the readiness to perform the bench review.  

3.7.5.7.2
Bench Review Scheduling: The contractor shall coordinate bench review dates with the hardware providers, Launch Package Team, Flight Crew Representatives, next level integrators and other personnel participating in the bench review.

3.7.5.7.3
Bench Review Imagery: The contractor shall provide imagery of cargo items and integrated bags and assemblies prior to or during the bench review in accordance with SSP 50486, Preflight Imagery Requirements for NASA-Provided ISS Government Furnished Equipment and SSP 50502, International Space Station Preflight Imagery Requirements.

3.7.5.7.4
Crew Squawks/Requests:  The contractor shall document and resolve all issues identified by the Flight Crew or Flight Crew representative(s) at the bench review, prior to shipment of the hardware item(s) involved to the next level integrator.

3.7.5.7.5
Received Hardware Metric:  The contractor shall maintain historical metrics on hardware discrepancies and issues in MIDAS, ATA or equivalent system to provide basis for contractor Lessons Learned and for use by NASA for process analyses and hardware provider evaluations.

3.7.5.7.6
Stowage Provision Items Inventory and Tracking:  The contractor shall procure and maintain an inventory of stowage provision items in sufficient quantities for use during packing operations and for crew preference requirements at bench reviews as listed in SSP 541PP, Increment Definition and Requirements Document for Planning Period PP, Annex 1.  The contractor shall establish and document equivalency of items procured.

3.7.5.8
Discrepant Hardware: The contractor shall document discrepancies to hardware delivered for packing and coordinate with the hardware provider to resolve the discrepancy.  Unresolvable discrepancies will be coordinated with the Mission Integration Contract.

3.7.5.9
Hardware Shipment  

3.7.4.9.1
Domestic Shipments:
The contractor shall ship domestically flight hardware and integrated bags/trays to the next level integrator or hardware provider for return hardware. 

3.7.5.9.2
International Shipments:  The contractor shall coordinate with the ISS shipping coordinator identified in the Mission Integration Contract.  The ISS shipping coordinator is responsible for identifying and reviewing required paperwork for international shipments, coordinating shipment with receiving IPs, and providing ISS authorization for all IP shipments.   

3.7.6 Cargo De-integration

3.7.6.1
De-integrate and Disposition of Hardware:  For each ISS Multi-Purpose Logistics Module (MPLM) flight, the contractor shall de-integrate cargo returned in the MPLM and disposition the hardware according to the flight specific Return Manifest Disposition Plan (RMDP) Appendices.  

3.7.6.1.1
De-integration Requirements:  For each ISS Shuttle flight, the contractor shall review the Time-Critical Ground Handling Requirements (TGHR) [Reference: SFOC-PM0102 Product Development Plan for Time-critical Ground Handling Requirements], SSP Launch Site Disposition Report (LSDR), Operations and Maintenance Requirements and Specification Document (OMRSD) and the ISS MPLM TGHR to ensure proper documentation of ISS hardware early return requirements are documented in the RMDP correctly.

3.7.6.1.2
Early Destow: The contractor shall coordinate with the Space Flight Operations Contractor for removal of early destow hardware in the Orbiter Processing Facility.

3.7.6.1.3
CAPPS delivery: The contractor shall coordinate with CAPPS contractor for delivery of pre-packed bags and assemblies after removal from MPLM racks by the CAPPS contractor.

3.7.6.1.4
Discrepancies: The contractor shall provide discrepancies to Mission Integration Contract via the RMDP process.  

3.7.6.1.5
Non-recoverable Cargo Handling: The contractor shall plan for and process non-recoverable cargo returned from orbit into the appropriate waste stream.

3.7.6.1.6
Receipt of Cargo: The contractor shall receive containers after their de-integration from the carrier by SFOC or CAPPS.

3.7.6.1.7
The contractor shall develop, update, and implement contingency procedures to disposition improperly labeled cargo, containers, and waste.  The contractor shall coordinate with CAPPS and Mission Integration Contract (for waste) in determining the contents of improperly labeled cargo and containers.

3.7.6.1.8
The contractor shall develop, update, and implement contingency procedures to clean up and decontaminate spills and leaks that may occur in assigned processing areas.

3.7.6.1.9
The contractor shall comply with all federal, state, and agency environmental regulations applicable to the handling of non-recoverable cargo.

3.7.7 Contractor Developed Hardware

To accomplish the responsibilities within this SOW, the contractor shall design and manufacture Flight Support Equipment (FSE), Ground Support Equipment (GSE) and factory equipment to hard-mount ISS hardware to Resupply Stowage Platforms as approved by the government via an IDIQ delivery order.   

3.7.7.1
Development Requirements

3.7.7.1.1
Acceptance Data Package:  For contractor provided flight hardware, Flight Support Equipment (FSE), Ground Support Equipment (GSE), factory equipment and modification kits, the contractor shall implement hardware acceptance process in accordance with SSP 50287 Hardware/Software Acceptance Process, SSP 41173 Space Station Quality Assurance Requirements, SSP 50010 Documentation Standards and Guidelines, and SSP 30695. Acceptance Data Package Requirements Specification
3.7.7.1.2
Design Requirements: The contractor shall ensure that contractor designed Flight Support Equipment (FSE), Ground Support Equipment (GSE) and factory equipment will comply with NSTS-21000; SSP 50492 General International Space Station On-orbit Requirements for Non-Pressurized Support Equipment; SSP 50021 Safety Requirements Document; SSP 50004 Ground Support Equipment Design Requirements International Space Station; SW-E 0002 Space Shuttle Ground Support Equipment General Design Requirements for GSE; KHB 1700.7 Space Shuttle Payload Ground Safety Handbook; SSP 30233 Space Station Requirements for Materials and Processes; SSP 30599 Safety Review Process; SSP 50005 Flight Crew Integration Standard (NASA-STD-3000/T); and SSP 30240 Space Station Grounding Requirements.

3.7.7.1.3
Bar code and Labeling:  The contractor shall bar code and label new hardware manufactured by the contractor in accordance with SSP 50005 Flight Crew Integration Standard (NASA-STD-3000/T) and SSP 50007 ISS Inventory Management System Bar Code Label Requirements and Specification.

3.8 Un-pressurized Cargo/Carrier Integration

Tasks in this section apply to cargo that is flown on the carrier in an un-pressurized environment. This section defines the launch integration tasks, ground processing tasks, on-orbit operations analysis and cargo return tasks required by this SOW.  The tasks included in the section are the management, planning, mission support, physical processing, analytical integration, required for safely delivering and returning external cargo to the ISS.     

The cargo element consists of the un-pressurized carrier, FSE/OSE, and un-pressurized cargo.  ISS un-pressurized cargo includes external Logistics and Maintenance ORUs, Science Payloads, International Partner (IP) cargoes, and Ancillary Hardware.  

The current list of carriers, FSE and OSE to be integrated can be found in Section J Attachment J-1 Appendix 6.  NASA may identify other carriers to be integrated such as the Space Lab Pallet.   Additional FSE and OSE may be identified and developed to support un-pressurized cargo identified to be flown to ISS.

ISS Payloads will be re-supplied to the external attached sites of ExPRESS Pallets (ExP), Columbus Module and the JEM-EF on the ISS.  The ExP and Columbus payloads are FRAM based attachment sites.  

IP will provide hardware, such as module or large ORU, to integrate to ISS.  These hardware may be manifested on cross bay carrier or side wall carrier in the ISS flight.  Examples of ESA hardware are Cupola and SPDM.  Example of CSA hardware is SSRMS Joint.    

Most of the ancillary hardware will be compatible with Cargo Transportation Container (CTC) or has existing FSE.  EVA project office may develop new ancillary hardware for ISSP, the contractor shall coordinate with the EVA Project Office to acquire the latest Ancillary Hardware data for the support of mission integration.

ISS un-pressurized ORUs are installed externally to ISS elements.  Some of the ORUs are critical to ISS stage operation and may need to be temporary or permanent stowed on orbit no later than specific ISS flight in ISS assembly sequence.  The current ISS Logistic/Maintenance external ORUs can be found on the ISS mission operation Launch-On-Need/Re-supply Spares Matrix web site located at 

URL
http://iss-www.jsc.nasa.gov/ss/issapt/opsipt/mresup/Resupply_Spares_By_Flight.xls
and Assembly Critical Failures Implementation Team(ACFIT) HorseBlanket web site located at

URL
http://iss-www.jsc.nasa.gov/ss/issapt/opsipt/mresup/assycritpg.html.

3.8.1 Data

Data required to support Orbiter mission integration/de-integration and ISS integration include hardware CAD, structure, thermal models and acceptance data packages.  The contractor shall acquire hardware reference information from locations and sources in the following paragraphs.  The examples of analytical data required to support mission integration are CAD model, math models (structure, thermal), reports such as acoustic, EMI/EMC, MMOD,  ADP and certification data.  The contractor shall coordinate any data gathered from these reference sources with the responsible data source or hardware provider (as appropriate) to verify that the latest data is available to support mission integration activities and analysis.

3.8.1.1
Carrier, FSE and OSE Data:

Carrier, FSE, and OSE data can be accessed at the ISS mission operations ORUDD located on the NASA ISS web site at

URL
 http://iss-web-p01.jsc.nasa.gov/ss/issapt/orudd/index.html  

The contractor shall provide updates to the ORUDD for carrier, FSE and OSE hardware sustained under this contract. 

3.8.1.2
ORU Data

ORU data can be accessed at the ISS mission operations ORUDD located on the NASA ISS web site at

URL
http://iss-web-p01.jsc.nasa.gov/ss/issapt/orudd/index.html

3.8.1.3
Ancillary Hardware Data

The current list of ancillary hardware is contained in the Maintenance Actions Data (MADS) database maintained by EVA Contract located on the NASA ISS web site at 

URL 
http://iss-www.jsc.nasa.gov/ss/issapt/blm/.  

3.8.1.4
Science Payload Hardware Data

Payload data is documented in the Payload Data Library (PDL) with additional information provided by the Payload Integration Manager (PIM)

3.8.1.5 IP Payload Hardware Data

The ESA payload hardware data is maintained by ISSP ESA Element Integration Team.  The data is located on the NASA ISS web site at

URL
http://iss-www.jsc.nasa.gov/ss/issapt/ielem/ielem_home_8.html 

The CSA payload hardware data will be provided through Bilateral Hardware and Data Exchange Agreement between NASA and CSA.

3.8.2 Cargo Element Integrator:  

The contractor shall act as the ISS integrator/de-integrator for ISS or IP un-pressurized cargo element flown on the Orbiter and integrated/de-integrated onto the ISS.  

3.8.2.1
Primary Point of Contact:  

The contractor shall act as primary point of contact with ISS or IP hardware providers for identification, documentation including book management and implementation of requirements and ICD definition identified by the contractor and hardware provider for integration, de-integration and on-orbit activities.  Examples of book management are IP Cupola to MBM ICD, SSP50496 and 2JA DLP cargo element integration control document , ICD-B-21479-CUP.       

3.8.2.2
Requirements Compliance: The contractor shall ensure the compliance of ISSP and SSP requirements to support integration review milestones such as SIR, LPA, SORR, CoFR requirements.(DRD C-MI-01)

3.8.2.3.
Meeting Participation:  The contractor shall participate in the ISS and Orbiter launch package, ISSP Stage Integration Review, and Increment management meetings, and other integration technical meetings.  Example is Structure Working Group(SWG).  The contractor shall provide schedule status and issues regarding the integration, de-integration and on-orbit requirements relating to the cargo element.  For IP payload hardware, the contractor shall represent ISSP Carrier Mission Integrator to make appropriate presentation in TIMs and Design Reviews. 

3.8.3 Shuttle Cargo Integration

3.8.3.1
Cargo Integration Plan

The contractor shall develop and present for approval to ISSP a mission specific cargo integration plan based on the cargo identified in MIM, IDRD PP, IDRD Flight Program and the IDRD Annex 1 cargo manifest in accordance with processes identified in ICD-2-19001, Volume IV and SPIP Volume 3.  The Cargo Integration Plan will contain the mission specific launch and return cargo element configurations including carrier, FSE/OSE, and un-pressurized cargo. The carrier and cargo complements may not be the same on the return flight.

3.8.3.1.1
Mission Specific Support Equipment

In coordination with the KSC CAPPS contractor, the Cargo Mission contractor shall determine Flight Support Equipment (FSE), Orbital Support Equipment (OSE), Ground Support Equipment (GSE), and all other hardware needed for the un-pressurized mission (such as shipping containers, monitoring instruments, etc).

3.8.3.1.1.1
The contractor shall identify additional FSE/OSE required to support the mission and provide Manifest Request to ISSP launch package management to add hardware to the official manifest. Data requirements are included in the MIDS BB, SSP 50622-02.   

3.8.3.1.1.2
The contractor shall design and manufacture FSE,OSE and Carrier electrical and mechanical accommodations in accordance with SSP 50492,  NSTS-21000-IDD-ISS section 7 and 13, APCU/SPDU interface, and NSTS 07700 , payload accommodations handbook-XIV in order to meet requirements acquired from ORUDD or hardware providers.

3.8.3.1.2
Mission Specific Schedule

The contractor shall develop and maintain an end-to-end un-pressurized cargo element integration schedule in accordance with section 1.2.2.5, ISS Mission Integration Template, identify critical milestones and make schedule available electronically to ISSP.

3.8.3.1.3
Carrier Configuration Assessments: 

The contractor shall perform mission specific structural, thermal, and functional assessments to ensure the feasibility of the configuration for a mission.  The assessment may include Design Couple Load Analysis (DLA) to validate the feasibility of mission specific cargo, flight support equipment and carrier.

3.8.3.1.4
Design Loads Analysis

The contractor shall perform cargo compatibility analysis during the design cycle, if determined to be required either by the contractor, or as directed by ISSP. Government will provide Shuttle models through the SSV Math Model and Forcing Function Data Base to the contractor.

3.8.3.2
Analytical Integration

The contractor shall provide analytical integration activities as described below for the Lightweight MPESS Carrier (LMC), Side Wall Carrier, Space Lab Pallet and Un-pressurized Logistics Carrier (ULC) (GFE, currently Brazilian Space Agency/Instituto Nacional DePesquisas Espaciais (AEB/ INPE)) for the launch and return configurations including analysis for the integrated assembly consisting of the ORUs, FSEs/OSEs/CTCs, and Carrier.   

3.8.3.2.1
Model/Data: 

The contractor shall acquire the latest hardware data/models from NASA/JSC model server that is maintained by ISSP Vehicle Segment Sustaining Engineering contract or acquire the information from the hardware provider.  The contractor shall ensure the models are validated for completeness and correctness and shall resolve model/data incompatibilities with the ISSP or IP hardware provider.  

3.8.3.2.2.
Requirements Issue Resolution:


If hardware requirements cannot be met, the contractor shall coordinate resolution with the ISSP or IP hardware provider and present resolution plans to the hardware provider and NASA for approval.

3.8.3.2.3
Structural Analysis

The structure analysis includes stress, vibration/acoustic, and functional performance analyses.  The contractor shall deliver analytical products in accordance with NSTS 37329 Structural Integration Analysis Responsibility Definition for Space Shuttle Vehicle and Cargo Element Developers, NSTS 14046 Payload Verification Requirements, NSTS 21000-IDD-ISS, Shuttle Orbiter/Space Station IDD, ULC/Orbiter interface, ICD-A-TBD (new), Shuttle Orbiter/LMC interface, ICD-A-21494, Shuttle Orbiter/ Space Lab Pallet interface, ICD-A-21341-SLP, Small Payload Accommodation Interface Definition Document, NSTS-21000-IDD-SML Revision C, and ICD-2-19001 Shuttle Orbiter/Cargo Standard Interface (Core).  The contractor shall resolve violations with the hardware providers, document compliance and report to ISSP and SSP.

3.8.3.2.3.1
Cargo Element Math Model 

The contractor shall develop and provide the cargo element(s) structural launch, return and contingency landing models including location(s) in the cargo bay to the Space Shuttle Program (SSP) for Design Loads Analysis (if required) and Verification Loads Analysis (VLA) ground rules.  
3.8.3.2.3.2
Validate data 

After SSP VLA analysis, the contractor shall receive data from the Space Shuttle Program and shall validate data against ORU, FSE and Carrier requirements.  The contractor shall provide concurrence with data or provide updates to data as identified to SSP.

3.8.3.2.3.2.1
Hardware Provider Integrated Assessments

The contractor shall provide a reduced structural load data set to the appropriate ISSP or IP hardware provider to perform stress and functional performance assessments.  

3.8.3.2.3.3
Margins of Safety 

The contractor will receive the results of stress assessments from ISSP or IP hardware provider and shall perform an integrated assessment of the cargo element(s) in the payload bay.  The contractor shall certify that the margins of safety for the ORU or payload, FSE and Carrier are positive and that the structure is safe for all phases of flight and possible configurations, document compliance in accordance with SSP 30559 Structural Design and Verification Requirements and report to ISSP and SSP.

3.8.3.2.4
Thermal Analysis 

The contractor shall deliver analytical models in accordance with JSC 14686 Criteria/Guidelines for Payload Thermal Math Models for Integration Analysis, SSP 41000 System Specification for the International Space Station, SSP 41172 Qualification and Acceptance Environmental Test Requirements, and ISS Flight Attitude for Design Table VIPER product.

3.8.3.2.4.1
Math Model Analyses 

The contractor shall perform math model analyses for all cases necessary to verify compatibility with the Orbiter, the planned cargo manifest and the planned attitude timeline.  The contractor shall compare results to thermal limits of ORU or payload, FSE, OSE, Carrier, resolve violations with hardware providers, document compliance and report to ISSP and SSP.

3.8.3.2.5
Avionics Analysis 

The contractor shall perform analysis, document compliance with the applicable Avionics requirements in accordance with NSTS 21288 Required Data/Guidelines for Payload/shuttle Electromagnetic (EMC) Analysis, NSTS 19943 Command Requirements and Guidelines for NSTS Customers, NSTS ICD-A-21321 Shuttle/Orbiter/APCU Cargo Element Interfaces and SSP 30312 & 30423       Electrical, Electronic, and Electromechanical (EEE) and 
Mechanical Parts Management and Implementation Plan for Space Station 
Program, resolve violations with hardware providers, document compliance and report to ISSP and SSP.   

3.8.3.2.6
Power, Energy and Voltage Data Analysis

The contractor shall provide Power and Energy and Voltage Requirements and negotiate them with the SSP in accordance with NSTS 21000-IDD-ISS Space Shuttle Orbiter/Space Station IDD.  

3.8.3.2.7
Material Utilization Agreement (MUA) 

The contractor shall provide a Certification Material Usage Agreement (MUA) for the integrated cargo element for each flight.  

3.8.3.3
Physical Processing Support

Physical Processing Support consists of activities that start with upfront planning and end after launch.  Examples of support activities include providing requirements to KSC, reviewing procedures, providing engineering support for integration of flight hardware.

3.8.3.3.1
Cargo coordination 

3.8.3.3.1.1 The contractor shall ensure the readiness of the carrier, FSE and cargo including verification of certification and hardware availability meet schedule.

3.8.3.3.1.2 The contractor shall provide new FSE/OSE required to support the mission or provide existing FSE/OSE/CTC hardware to CAPPS contractor at KSC as required to support cargo element integration.

3.8.3.3.1.3
The contractor shall provide Acceptance Data Package (ADPs) to the KSC CAPPS during hardware transportation.

3.8.3.3.2
Engineering Support

3.8.3.3.2.1 Engineering Drawings: The contractor shall develop integration drawings to support hardware assembly activities performed by KSC CAPPS contractor.  The drawings shall comply with ASME Y14.100-2000, Engineering Drawing Practices; ASME Y14.24M, Types and Applications of Engineering Drawings; ASME Y14.34M Associated Lists; and ASME Y14.35M, Revision of Engineering Drawings and Associated Documents.  

3.8.3.3.2.2
Assembly Requirement: 

The contractor shall develop mission unique assembly requirement inputs for the flight specific cargo configuration identified in paragraph 3.8.3.1 to support the KSC CAPPS contractor.  

3.8.3.3.2.3
Testing Requirements:  

The contractor shall develop unique testing requirement inputs for the flight specific cargo configuration identified in paragraph 3.8.3.1 to support the KSC CAPPS contractor.

3.8.3.3.2.4
 Procedure Development:  

The contractor shall provide hardware assembly procedure inputs for the flight specific cargo configuration identified in paragraph 3.8.3.1 to support the KSC CAPPS contractor.

3.8.3.3.2.5
CAD Models:  

The contractor shall coordinate the delivery of flight specific cargo configuration computer aided design (CAD) models (which is identified in paragraph 3.8.3.1) from NASA/JSC CAD model server, which is maintained by the ISSP Vehicle Segment Sustaining Engineering contract, to the KSC CAPPS contractor. (DRD C-MI-03)

3.8.3.3.3
OMRS:

The contractor shall provide un-pressurized cargo, FSE/OSE/CTC and carrier, processing requirement inputs in accordance with NSTS 08171 to Space Shuttle Operations and Maintenance Requirements System (OMRS).  The contractor shall review Operations and Maintenance Instructions (OMIs) affecting hardware within the responsibility of the SOW.  The contractor shall sign OMI backup signature sheets for OMIs implementing Operations and Maintenance Requirements System Document requirement changes within authority of the Cargo Mission Contract.  

3.8.3.3.4
Field Engineering Support

The contractor shall provide field technical expertise support to the KSC CAPPS contractor during hardware build and cargo element integration for the flight specific cargo configuration identified 3.8.3.1 at the KSC CAPPS processing facilities.

3.8.3.3.5
GSE

The contractor shall identify unique GSE requirements for the flight specific cargo configuration identified 3.8.3.1 to the KSC CAPPS contractor.

3.8.3.3.6
Foam Cutting

For ORUs to be launched in FRAM based CTC, the contractor shall provide TBD foam-cutting services to manufacturer's packing provisions. [CTC under development]

3.8.3.3.7
Crew Equipment Interface Test/Walk down

The contractor shall provide engineering support to disposition discrepancies found at Crew Equipment Interface Test (CEIT) or Flight Crew walk downs or inspections.  

3.8.4 Shuttle Cargo De-integration

Cargo De-integration includes activities that start with upfront planning and end after cargo de-integration.  Examples of support activities include providing requirements to KSC, reviewing procedures, and providing engineering support for de-integration of flight hardware.

3.8.4.1
Engineering Support  

3.8.4.1.1
Disassembly Requirements: The contractor shall develop unique hardware disassembly requirements inputs for the return cargo configuration identified in 3.8.3.1 to support the KSC CAPPS contractor.  

3.8.4.1.2
Post-flight Testing Requirements:  The contractor shall develop unique post flight-testing requirements inputs for the return cargo configuration identified in paragraph 3.8.3.1 to support the KSC CAPPS contractor.

3.8.4.1.3
Procedure Development:  The contractor shall provide hardware disassembly procedure requirement inputs for the return cargo configuration identified in paragraph 3.8.3.1 to support the KSC CAPPS contractor.

3.8.4.1.4
CAD models:  The contractor shall coordinate the delivery of flight specific cargo configuration computer aided design (CAD) models which is identified in paragraph 3.8.3.1 from contract F NASA/JSC CAD model server which is maintained by ISSP Vehicle Segment Sustaining Engineering contract to the KSC CAPPS contractor. (DRD C-MI-03)

3.8.4.2
OMRS

For each ISS Shuttle flight, the contractor shall provide de-integration inputs to the Space Shuttle Operations and Maintenance Requirements and Specification Document (OMRSD) in accordance with NSTS 08171 for cargo element under this SOW for nominal de-integration or early return processing.   The contractor shall sign OMI backup signature sheets for OMIs implementing Operations and Maintenance Requirements System Document requirement changes within authority of the Cargo Mission Contract. 

3.8.4.3
GSE

The contractor shall identify unique GSE requirements of integrated assembly to the KSC CAPPS contractor to support physical de-integration for the return cargo configuration identified 3.8.3.1.

3.8.4.4
Field Engineering Support 

The contractor shall provide technical expertise to the KSC CAPPS contractor to support de-integration of the return cargo configuration identified in 3.8.3.11 at KSC CAPPS processing facility

3.8.5 ISS Integration

ISS Integration consists of those activities necessary to ensure safe and efficient on-orbit integration operations.  Examples of activities include analytical integration, on orbit stowage and resource analyses, traffic assessments, and providing updated models.

3.8.5.1 
ISS Mission Analytical Integration

3.8.5.1.1 
Structure Analysis

The contractor shall perform analysis to validate that the ORU or payload, FSE, OSE and Carrier assembly has adequate positive margin in accordance with SSP 30558, Fracture Control Requirements for Space Station and SSP 30559, Structural Design and Verification Requirements.  ISSP Vehicle Segment Sustaining Engineering Contract will perform integrated structure integrity assessment and the contractor shall provide integrated math model and analytical assessment reports to support this analytical effort.  The result will be provided to Cargo Mission Contract.  The contractor shall ensure the compliance of ISSP structural requirement in accordance with appropriate ICD provided by ISSP Vehicle Segment Sustaining Engineering Contract and work with ISSP Vehicle Segment Sustaining Engineering contract personnel to resolve technical issues.

3.8.5.1.2 
Dynamic Load Analysis

The contractor shall perform dynamic load analysis at temporary or permanent ORU/FSE and/or Carrier stowage site to ensure the adjacent ISS element structure integrity in accordance with SSP 30558, Fracture Control Requirements for Space Station and SSP 30559, Structural Design and Verification Requirements.  The ISS Vehicle Segment Sustaining Engineering Contract will perform Integrated Vehicle Analysis and provide the result to Cargo Mission Contract.  The contractor shall ensure the compliance of ISSP fractural and vibration requirement in accordance with appropriate ICD provided by the ISSP Vehicle Segment Sustaining Engineering Contract and work with ISSP Vehicle Segment Sustaining Engineering contract personnel to resolve technical issues.

3.8.5.1.3 
Thermal Analysis

The contractor shall perform on orbit thermal analysis to support ORU/FSE/Carrier translation to/from Orbiter and stowage site as well as temporary or permanent stowage site to ensure the un-pressurized cargo is properly thermal conditioned within its certified temperature limits in accordance with SSP 30425, Space Station Program Natural Environment Definition for Design.  The thermal environment data required for the thermal analysis shall be provided by the ISSP Vehicle Segment Sustaining Engineering Contract to Cargo Mission Contract.  The ISSP Vehicle Segment Sustaining Engineering Contract will perform integrated thermal analysis and the contractor shall provide integrated math model and analytical assessment reports to support this integrated Vehicle assessment.  The contractor shall ensure the compliance of ISSP thermal requirement in accordance with appropriate ICD provided by ISSP Vehicle Segment Sustaining Engineering Contract and work with ISSP Vehicle Segment Sustaining Engineering contract personnel to resolve technical issues.  

3.8.5.1.4 
Avionics Analysis

The contractor shall perform EMI/EMC/Power analysis at temporary or permanent ORU/FSE and/or Carrier stowage site in accordance with SSP 30237, Space Station Electromagnetic Emission and Susceptibility Requirements, SSP 30243, Space Station Requirements for Electromagnetic Compatibility and SSP 30482, Volume 1     Electric Power Specifications and Standards, Volume 
1: EPS Electrical Performance Specifications.  The integrated Vehicle EMI/EMC assessment will be performed by ISSP Vehicle Segment Sustaining Engineering Contract and the result will be provided to Cargo Mission Contract.  The contractor shall provide integrated assembly electrical design data to ISSP Vehicle Segment Sustaining Engineering Contract.  The contractor shall ensure the compliance of ISSP avionics requirement in accordance with ICD provided by ISSP Vehicle Segment Sustaining Engineering Contract and work with ISSP Vehicle Segment Sustaining Engineering contract personnel to resolve technical issues.

3.8.5.1.5 MMOD analysis

The contractor shall provide ORU/payload, FSE, and/or Carrier integrated assembly data to ISSP Vehicle Segment Sustaining Engineering Contract to perform MMOD analysis.  The contractor shall ensure the FSE/OSE/Carrier provide adequate MMOD protection to ORU or payload and work with ISSP Vehicle Segment Sustaining Engineering contract personnel to resolve technical issues.   

3.8.5.1.6 
CAD Model Support

The contractor shall deliver integrated ORU/FSE/Carrier CAD model to contract F NASA/JSC CAD model server for ISS program wise use. (DRD C-MI-03)  

3.8.5.2 
ISS External Stowage Integration

3.8.5.2.1 Translation Assessments: 

The contractor shall provide ORU/payload, FSE, and/or Carrier integrated assembly data to ISSP Vehicle Segment Sustaining Engineering Contract to perform EVA and EVR analysis.  The EVR assessment includes kinematics and reach/access analysis of SSRMS, SPDM and/or SRMS operation.  The EVA analysis includes EVA crew reach/access and assess MT/CETA cart transportation corridor in accordance with SSP 30256, EVA ICD, SSP 30550 EVR accommodation requirement and SSP42004 MSS ICD.  The contractor shall ensure the compliance of ISSP EVA/EVR requirement in accordance with appropriate ICD provided by ISSP Vehicle Segment Sustaining Engineering Contract, ensure the operational timeline does not exceed the FSE thermal conditioning capability and work with ISSP Vehicle Segment Sustaining Engineering Contract personnel to resolve technical issues.  The contractor shall also make CAD models available to MOD to perform other related analysis.

3.8.5.3
ISS stowage compatibility

3.8.5.3.1 
The contractor shall perform analyses and fit check(by using flight hardware or simulator approved by ISSP) to ensure the Carrier interface is compatible with existing ISS on orbit stowage CAS sites in accordance with SSP 42003 MSS to user ICD.

3.8.5.3.2 
The contractor shall perform analyses and fit check(by using flight hardware or simulator approved by ISSP) to ensure that FSE/cargo interface is compatible with the External Stowage Platform I (ESP-1) and External Stowage Platform II (ESP-2) in accordance with SSP 50556, ESP1 user ICD and SSP TBD, ESP2 user ICD.  Table J-1.1 identifies ESP-1 and ESP-2 Cargo sites and FRAM compatibilities.

	Pallet Name
	Pallet Location
	Total Cargo Sites
	Standard FRAM compatible

	ESP-1(9070407-1)
	Lab
	2
	No

	ESP-2(1283222)
	Airlock
	8
	Yes


Table J-1.1

3.8.5.3.3 The contractor shall perform analyses and fit check (by using flight hardware or simulator approved by ISSP) to ensure FSE/cargo interface is compatible with the pre-integrated ISS Element and Truss trunnion Enhanced Universal Trunnion Attachment System(EUTAS) mating plugs as defined in Table J-1.2.  

	EUTAS Plug Location
	EUTAS Plug configuration
	Qty of trunnion plugs

	Z1
	3/8”
	4

	P6
	3/8”
	2

	P5
	5/8”
	2

	S5
	5/8”
	2

	S3/S4
	5/8”
	2

	P3/P4
	5/8”
	2

	S1
	5/8”
	4

	P1
	5/8”
	4


Table J-1.2

3.8.5.4
 Resource analysis: The contractor shall perform ISS on orbit resource analysis to ensure the power, EVA access, and operational envelope is within the allocations approved by ISSP.

3.8.5.5 
Un-pressurized Cargo planning support

3.8.5.5.1  
Traffic Model Development: The contractor shall develop and maintain ORU/FSE/Carrier traffic model to support ISS out year un-pressurized cargo re-supply mission.  

3.8.5.5.2 
ORU Re-supply Traffic Assessment: 

The contractor shall acquire latest ORU failure rate analysis from ORU Logistic and Maintenance team in ISSP Vehicle Segment Sustaining Engineering contract, incorporate into traffic model and perform assessment to ensure un-pressurized cargo can be successfully delivered to and/or stowed on orbit to support ISS operation.  

3.8.5.5.3 
Working Group (WG) Support: 

3.8.5.5.3.1
CWG: The contractor shall participate as a member of the Configuration Working Group (CWG) in ISSP Program Integration and Control contract to coordinate the resolution of actions and issues that cross increments.

3.8.5.5.3.2
AWG: The contractor shall coordinate with the ISS Assembly Team in ISSP Program Integration and Control contract to provide updated cargo element manifest requirement into the latest ISS Assembly Sequence.

3.8.5.5.3.3 
ORU End-to-End WG: 

The contractor shall participate in end-to-end maintenance and manifesting working groups in ISSP Vehicle Segment Sustaining Engineering contract for the development of on-orbit removal and replacement operational procedure.  The contractor shall re-evaluate changes to baseline un-pressurized cargo stowage plan.

3.8.5.5.3.4
The contractor shall participate in and make presentation to the technical working group meetings in ISSP Vehicle Segment Sustaining Engineering Contract to support integrated analysis and resolve technical issues.

3.8.6 Mission Support

The contractor shall provide technical expertise for problem resolution and technical assessments for the cargo and carrier elements on orbit operations by ISS increment crew or SSP crew. 

3.8.6.1 
Flight Support

For each Shuttle flight with un-pressurized carrier, the contractor shall provide technical expertise on-console support during un-pressurized cargo retrieval, translation as well as integration and on-call support for the rest of mission to the Mission Evaluation Room in accordance with MGT-08-018 ISS system problem resolution team work instruction, MGT-08-019, On orbit anomaly resolution process work instruction, ISSP Management Center and Customer Support Room in accordance with IMC Handbook.

3.8.6.2 
Increment Support

The contractor shall provide on-console support during mission un-pressurized cargo retrieval, translation as well as integration and on-call support to ISS Mission Evaluation Room in accordance with MGT-08-018 ISS system problem resolution team work instruction, MGT-08-019, On orbit anomaly resolution process work instruction and Customer Support Room in accordance with IMC Handbook during un-pressurized cargo/FSE and/or Carrier on orbit translation EVA/EVR activity.

3.8.6.3 
Crew Debrief

The contractor shall develop debrief questions, attend Increment or SSP crew debriefs, accept and resolve actions associated with this SOW

3.8.6.4 
Mission Specific Performance Analysis and Anomaly Analysis

3.8.6.4.1 
Performance Analysis

The contractor shall assess carrier and Flight Support Equipment post mission performance, identify and document system improvements and deficiencies.

3.8.6.4.2 
Anomaly Resolution

The contractor shall conduct anomaly resolution in accordance with MGT-OA-018, ISS System Problem Resolution Team (SPRT) Work Instruction, and MGT-OA-019, On-Orbit Anomaly Resolution Process Work Instruction.

3.8.7 Training  

3.8.7.1 
Documentation Support

The contractor shall participate in training activities by providing engineering expertise to review and comment on operational procedures with respect to the hardware sustained under this SOW.

3.8.7.2 
Training Attendance

The contractor shall provide simulation on-console support during crew training activities.  The training activity may be conducted in 1G simulator, Air Bearing Floor facility, Virtue Reality Lab, and Neutral Buoyancy Lab (in accordance with Neutral Buoyancy Laboratory Operating Procedures documentation DX12-0001, DX12-0002, and DX12-0111).

3.8.7.3
Crew De-brief

The contractor shall develop simulation/training crew debrief questions, attend crew de-briefs and accept and resolve actions related to un-pressurized cargo element integration.    

3.8.8 Safety Assessments

3.8.8.1 
Ground Safety Reviews

The contractor shall develop and deliver integrated ground safety data packages and participate in ground safety reviews at vehicle launch site.  The contractor shall provide and update, for flight and Ground Support Equipment (GSE), a Safety Re-flight Assessments data package to the Safety Review Panel for each mission (DRD C-SA-06, C-SA-07 and reference section 2.4).

3.8.8.2 
Shuttle Flight Safety Reviews

The contractor shall develop and deliver integrated flight safety data packages and present in safety reviews required by the Shuttle Program Payload Safety Review Panel (DRD C-SA-06, C-SA-07 and reference section 2.4).  

3.8.8.3 
ISS Flight Safety Reviews

The contractor shall develop and deliver integrated ISS flight safety data packages and present safety reviews required by the ISS Safety Review Panel (DRD C-SA-06, C-SA-07 and reference section 2.4).

3.8.9 Mass Properties Assessments

3.8.9.1 Mass Property Development: The contractor shall develop and maintain mass property data of the mission specific cargo element for launch, return and on orbit configuration to support ISSP. (DRD C-MI-02) 

3.8.9.2 Mass Property Availability: The contractor shall update the cargo element mass property and make available via electronic format to ISSP per DRD C-MI-02.

3.8.10 Hardware Development

3.8.10.1 
Transferred Hardware Responsibility

The contractor shall assume the responsibility of the hardware development, oversee the existing subcontractor activities, certify the hardware in accordance with its Certification and Acceptance Requirements Documentation and deliver to ISSP per existing contract schedule identified in Table J-1.3. (DRD C-EL-01, C-SA-07 and reference section 2.7)  

	MOD
	PIO or SSCN
	Description
	Completion Date
	Contractor

	
	SSCN 6179
	Fabrication & Assembly of FRAMs and Adapter Plates
	July 2004
	Hamilton Sundstrand, Houston, TX

	
	
	
	
	


Table J-1.3

3.8.10.2 
Developed Hardware

To accomplish the responsibilities within this SOW, the contractor shall design and manufacture Flight Support Equipment (FSE), Ground Support Equipment (GSE) and factory equipment in accordance with SSP 50492 as requested and approved by the government via an IDIQ delivery order.   Refer to Launch-On-Need/Re-supply Spares Matrix NASA Web address for ISSP Launch On Need ORUs. (DRD C-EL-01, C-SA-07 and reference section 2.7)

URL
http://iss-www.jsc.nasa.gov/ss/issapt/opsipt/mresup/Resupply_Spares_By_Flight.xls
Refer to NASA  Assembly Critical Failures Implementation Team(ACFIT) Web site (HorseBlanket file) for ISSP assembly critical ORUs list.

URL
http://iss-www.jsc.nasa.gov/ss/issapt/opsipt/mresup/assycritpg.html
3.8.10.2.1 
Mock-ups

The contractor shall provide engineering mock-ups of contractor designed and manufactured hardware to the Neutral Buoyancy Lab to support hardware developmental testing activities.  The contractor shall design the engineering mock-up in accordance with NBL document DX12-0013, Neutral Buoyancy Laboratory Mockup Requirements and JSC-28528, Mockup Design and Requirements Document.

3.8.10.2.2 
Acceptance Data Package

For contractor provided flight hardware, the contractor shall implement hardware certification and acceptance processes in accordance with SSP 50287 Hardware/Software Acceptance Process, SSP 41173 Space Station Quality Assurance Requirements, SSP 50010 Documentation Standards and Guidelines and SSP 30695, Acceptance Data Package Requirements Specification (reference section 2.7).

3.8.10.2.3 
General Design Requirements

The contractor shall design Flight Support Equipment (FSE), Ground Support Equipment (GSE) and factory equipment in accordance with NSTS-21000; SSP 50492 General International Space Station On-orbit Requirements for Non-Pressurized Support Equipment; SSP 50021 Safety Requirements Document; SSP 50004 Ground Support Equipment Design Requirements International Space Station; SW-E 0002 Space Shuttle Ground Support Equipment General Design Requirements for GSE; KHB 1700.7 Space Shuttle Payload Ground Safety Handbook; SSP 30233 Space Station Requirements for Materials and Processes; SSP 30599 Safety Review Process; SSP 50005 Flight Crew Integration Standard (NASA-STD-3000/T); and SSP 30240 Space Station Grounding Requirements.

3.9 Sustaining Engineering:  

The contractor shall perform sustaining engineering services, as defined in this SOW. 

3.9.1 Multi-Purpose Logistics Module Sustaining Engineering Tasks 

The Cargo Mission Contract shall perform an integration function between ASI and NASA.  NASA is the Multi-Purpose Logistics Module (MPLM) Element Manager and ASI is responsible, by an international agreement, for sustaining engineering of the MPLM.  NASA through the ISS Vehicle Segment Sustaining Contract shall provide sustaining engineering of “common hardware”.  Common hardware is NASA hardware provided to an International Partner/Participant for integration into their module. 

3.9.1.1 
Participant Interface: The contractor shall establish relationships, and coordinate sustaining engineering activities with Agenzia Spaziale Italiana (ASI) through ASI Logistics Technological and Engineering Centre (ALTEC).

3.9.1.2 
Change Coordination: The contractor shall verify that ASI has responded to all Space Station Change Notices (SSCNs) to the Multi-Purpose Logistics Module (MPLM) segment specification and Preliminary Interface Revision Notices (PIRNs) to MPLM related Interface Control Documents (ICDs) .

3.9.1.3 
Engineering Data: The contractor shall coordinate with the ISS Vehicle Segment Sustaining Contract contractor to provide structural and thermal engineering data that reflects changes to the U.S. built “common hardware” to ASI. The contractor shall ensure that this data reflects the current baseline flight hardware configuration for use by ASI to build their analytical models.

3.9.1.4 
Thermal Model Integration: The contractor shall integrate the MPLM thermal model provided by ASI with Common Berthing Mechanism (CBM) (provided by Boeing), Flight Releasable Grapple Fixture (FRGF) (provided by CSA), and Remote Operated Fluid Umbilical (ROFU)/Remote Operated Electrical Umbilical (ROEU) (provided by Boeing North American). The contractor shall deliver this product in accordance with JSC 14686 Criteria/Guidelines for Payload Thermal Math Models for Integration Analysis

3.9.1.5 
Structural Model Integration: The contractor shall integrate the MPLM structural model provided by ASI with Common Berthing Mechanism (CBM) (provided by Boeing), Flight Releasable Grapple Fixture (FRGF) (provided by CSA), and Remote Operated Fluid Umbilical (ROFU)/Remote Operated Electrical Umbilical (ROEU) (provided by Boeing North American). The contractor shall deliver this product in accordance with NSTS 37329 Structural Integration Analysis Responsibility Definition for Space Shuttle Vehicle and Cargo Element Developers

3.9.1.6 
Safety Re-flight Assessment: The contractor shall perform for each flight an assessment of the MPLM to Orbiter integrated hazards and provide results to the Payload Safety Review Panel. Data shall be consistent with SOW  paragraph 2.4.2, DRD C-SA-06. 

3.9.1.7
Analytical Model Baseline: The contractor shall track the Program baseline for MPLM analytical models, controlled by ASI and ensure that modifications are coordinated in accordance with approved CRs and other approved changes.

3.9.1.8 
Model Library: The contractor shall provide a library of analytical models integrated and maintained within SOW section 3.9.1 and maintain a model user database to track model deliveries   Model delivery information includes the user names, organizations, contact information, model delivery information and delivery dates. The contractor shall notify users of changes to the revision of the model and special considerations and impacts associated with that revision.

3.9.1.9
Life Limited Hardware: The contractor shall provide existing data on the operation of all life limited MPLM components listed in the ISS Vehicle Segment Sustaining contract to ASI for each MPLM mission. 

3.9.2 ULC Sustaining Engineering Tasks

The contractor shall perform the sustaining engineering of the Un-pressurized Logistics Carrier (ULC).  This task may include integration between Agencia Espacial Brasileria [Brazilian Space Agency](AEB)/ Instituto Nacional de Pesquisas Espaciais (INPE).  The ULC will be available in FY 2008.

NASA, through the ISS Vehicle Segment Sustaining Contract, will provide sustaining engineering of "common hardware".  Common hardware is NASA hardware provided to an International Partner/Participant for integration into their module.

3.9.2.1 
Participant Interface: 

The contractor shall establish relationships, and coordinate sustaining engineering activities with ULC provider. (currently AEB/ INPE)

3.9.2.2 
Change Coordination: 

The contractor shall coordinate all Space Station Change Notices (SSCNs) to the ULC segment specification and Preliminary Interface Revision Notices (PIRNs) to ULC related Interface Control Documents (ICDs) with ULC provider. (currently AEB/ INPE)

3.9.2.3 
Analytical Model Update: 

The contractor shall maintain the updates to the ULC models (structure, CAD, thermal) provided by ULC provider (currently AEB/ INPE) and their associated data that accurately reflect the hardware configuration.  Updates are required based on correlation of the models with actual system performance over time or to reflect modifications to the hardware.

3.9.2.4 
Problem Reports: 

The contractor shall review and approve Problem Reports containing Material Review Board disposition affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.  The contractor shall provide engineering resolution and physical integration support of any problem found post each mission.

3.9.2.5 
Field Engineering Changes: 

The contractor shall generate, review and approve Field Engineering Changes (FECs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.2.6 
Work Authorization Documents: 

The contractor shall review Work Authorization Documents (WADs) that contain first time operations, or implement modifications affecting hardware/software within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.2.7 
Requirements Allocation Matrix: 

The contractor shall verify that all Work Authorization Documents (WADs) and Operations and Maintenance Requirements System (OMRS) in the Requirements Allocation Matrix database have been reviewed and concurred upon

3.9.2.8 
Baseline Documentation: 

The contractor shall track the ISSP baseline for ULC documentation controlled by ULC provider (currently AEB/ INPE) to ensure that modifications to the documentation are coordinated in accordance with the ISSP procedures.

3.9.2.9 
Analytical Model Baseline: 

The contractor shall track the ISSP baseline for ULC analytical models, controlled by ULC provider (currently AEB/ INPE) and ensure that modifications are coordinated in accordance with ISSP procedures.

3.9.2.10 
Environment and Hardware Changes: 

The contractor shall provide changes to the ULC environment or to U.S. vendor Line Replaceable Units to ULC provider (currently AEB/ INPE) for updates to the analytical models, as required.

3.9.2.11 
Model User Database: 

The contractor shall provide a model user database to track model deliveries, including the user names, organizations, contact information, model delivery information and delivery dates.  The contractor shall notify model users of changes to the revision of the model and special considerations and impacts associated with that revision.

3.9.2.12 
Standard Repair Procedures: 

The contractor shall generate, review and approve Standard Repair Procedures (SRPs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.2.13 
Life Limited Hardware: 

The contractor shall track the operation of all life-limited components in accordance with Limited Life Item (LLI) Tracking and Control- JPD 315

and provide  status reports for each ULC mission.  Data shall be consistent with SOW paragraph 2.5.2, DRD C-SA-08

3.9.2.14 
MUAs: 

The contractor shall coordinate with the ULC provider for change to the baseline ULC configuration and process new Material Usage Agreement (MUA) or waiver for the changes.

3.9.2.15 Safety Re-flight Assessment:

The contractor shall perform for each flight an assessment of the ULC to Orbiter integrated hazards and provide results to the Payload Safety Review Panel. Data shall be consistent with SOW  paragraph 2.4.2, DRD C-SA-06. 

3.9.3 Sustaining Engineering for Un-pressurized Carriers and Flight Support Equipment

The contractor shall perform sustaining engineering for the hardware listed in Attachment J-1, Appendix 6, Table 3.9-A, including the Lightweight Multi-Purpose Experiment Support Structure Carrier (LMC) and its Flight Support Equipment (FSE).  This task includes all aspects of performance and anomaly analysis and resolution; maintenance of analytical models; development of hardware and software modifications; and configuration management of both flight and non-flight hardware and software.  

3.9.3.1 
Telemetry Definition: 

The contractor shall participate in Standard In - Standard Out (STDIN-STDOUT) process to define downlink parameters for each flight.

3.9.3.2 
Waivers and Deviations: 

The contractor shall review as-designed drawings against the as-built hardware for accuracy and correctness for each flight and participate in waiver/deviation activities at Kennedy Space Center.

3.9.3.3 
MUAs: 

The contractor shall process new Material Usage Agreement (MUA) if there is change to baseline configuration of hardware sustained under this SOW.

3.9.3.4 
Contamination Analysis: 

The contractor shall perform contamination analysis based on changes to the as-designed and as-built configuration due to late engineering changes.

3.9.3.5 
Integrated Hazard Analysis: 

The contractor shall perform integrated hazard analysis for each mission. Data shall be consistent with SOW  paragraph 2.4.2, DRD C-SA-06. 

3.9.3.6 
Mission Manifest: 

The contractor shall participate in mission manifest activities and mission related reviews for each applicable mission.

3.9.3.7 
Change Coordination: 

The contractor shall coordinate, review, and assess all Space Station Change Notices (SSCNs) and Change Requests (CR) that apply to the flight hardware within the scope of this section of the SOW.

3.9.3.8 
OMRS: 

The contractor shall review changes to Operations and Maintenance Instructions (OMIs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract in accordance with NSTS 08171 to Space Shuttle Operations and Maintenance Requirements System (OMRS).  The contractor shall sign OMI backup signature sheets for OMIs implementing Operations and Maintenance Requirements System Document requirements within authority of the Cargo Mission Contract.

3.9.3.9 
Ground Processing: 

The contractor shall provide design engineering for ground operation activities at Kennedy Space Center.

3.9.3.10 
CHITS: 

The contractor shall provide technical inputs and concurrence for CHITS related to the scope of this SOW.

3.9.3.11 
Problem Reports: 

The contractor shall review and approve Problem Reports containing Material Review Board disposition affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.3.12 
Field Engineering Changes: 

The contractor shall generate, review and approve Field Engineering Changes (FECs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.3.13 
Work Authorization Documents: 

The contractor shall review Work Authorization documents (WADs) that contain first time operations, or implement modifications affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract

3.9.3.14 
Requirements Allocation Matrix: 

The contractor shall verify that all Work Authorization documents (WADs) and Operations and Maintenance Requirements System (OMRS) in the Requirements Allocation Matrix database have been reviewed and concurred upon.

3.9.3.15 
Mission Support: 

The contractor shall perform performance and anomaly analysis for all flight hardware and software within the responsibility of this section of the SOW.  Performance analysis will characterize anomalies, assess prospective corrective actions, compare predictions, identify trends, update models and determine actual operational performance.  Anomaly analysis is the identification, investigation, and resolution of anomalies including the characterization of a problem or deficiency, determination of the probable cause or missing functionality, evaluation against existing Program requirements, and recommending prospective corrective actions or enhancements. The contractor shall conduct anomaly resolution in accordance with: MGT-OA-018, ISS System Problem Resolution Team (SPRT) Work Instruction;  MGT-OA-019, On-Orbit Anomaly Resolution Process Work Instruction; and OB-MER-006, MER Handbook.

3.9.3.16 
Life Limited Hardware: 

The contractor shall track the operation of all life limited components in accordance with Limited Life Item (LLI) Tracking and Control- JPD 315

and provide  status reports for hardware listed in Section J-1, Appendix 6, Table 3.9-A. Data shall be consistent with SOW paragraph 2.5.2, DRD C-SA-08.

. 

3.9.3.17 
Logistics and Maintenance: 

The contractor shall provide design engineering skills for all Logistics and Maintenance (L&M) Post Production activities for all hardware defined in Appendix 3.9-A.

3.9.3.18 
Analytical Model Update: 

The contractor shall maintain the updates to the ULC models (structure, CAD, thermal) provided by ULC provider (currently AEB/ INPE) and their associated data that accurately reflect the hardware configuration.  Updates are required based on correlation of the models with actual system performance over time or to reflect modifications to the hardware.

3.9.3.19 
Modification Assessments: 

The contractor shall provide engineering support of hardware modification to the hardware identified in Appendix 3.9-A and shall assess impacts to the qualification baseline.

3.9.3.20 
Standard Repair Procedures: 

The contractor shall generate, review and approve Standard Repair Procedures (SRPs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.3.21 
Model User Database: 

The contractor shall provide a model user database to track model deliveries, including the user names, organizations, contact information, model delivery information and delivery dates. The contractor shall notify users of changes to the revision of the model and special considerations and impacts associated with that revision.

3.9.4 Sustaining Engineering for Stowage Hardware

The contractor shall perform sustaining engineering tasks for the hardware listed in Attachment J-1, Appendix 6, Table 3.9-B, including the Resupply Stowage Platform, Resupply Stowage Rack and soft stowage bags.  These tasks include all aspects of performance and anomaly analysis and resolution; maintenance of analytical models; development of hardware and software modifications; and configuration management of both flight and non-flight hardware and software.  

3.9.4.1 
Waivers and Deviations: The contractor shall review as-designed drawings against the as-built hardware for accuracy and correctness for each flight and participate in waiver/deviation activities at Kennedy Space Center.

3.9.4.2 
MUAs: The contractor shall provide a Certification Material Usage Agreement (MUA) for the empty or unintegrated stowage hardware for each flight and process new MUAs for baseline changes.

3.9.4.3 
Safety Reflight Assessments: The contractor shall provide or update, a Safety Reflight Assessments data package to the Safety Review Panel for hardware modifications, within the scope of this contract, that changes the basis of the approved design assessment consistent with SOW paragraph 2.4, and  DRD C-SA-06. 

3.9.4.4 
Contamination Analysis: The contractor shall perform contamination analysis based on changes to the as-designed and as-built configuration.

3.9.4.5 
Change Assessments: The contractor shall provide assessments for Space Station Change Notices (SSCNs) and Change Requests (CR) that apply to the flight hardware within the scope of this section of the SOW.

3.9.4.6 
OMRS: The contractor shall review changes to Operations and Maintenance Instructions (OMIs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract in accordance with NSTS 08171 to Space Shuttle Operations and Maintenance Requirements System (OMRS).  The contractor shall sign OMI backup signature sheets for OMIs implementing Operations and Maintenance Requirements System Document requirements within authority of the Cargo Mission Contract.

3.9.4.7 
Ground Processing: The contractor shall provide the appropriate design engineering skills for ground operation activities at Kennedy Space Center.

3.9.4.8 
CHITS:  The contractor shall provide technical inputs and concurrence for CHITS related to the scope of this SOW.

3.9.4.9 
Problem Reports: The contractor shall review and approve Problem Reports containing Material Review Board disposition affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.4.10 
Field Engineering Changes: The contractor shall generate, review and approve Field Engineering Changes (FECs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.4.11 
Work Authorization Documents: The contractor shall review Work Authorization documents (WADs) that contain first time operations, or that implement modifications affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract

3.9.4.12 
Requirements Allocation Matrix: The contractor shall verify that all Work Authorization documents (WADs) and Operations and Maintenance Requirements System (OMRS) in the Requirements Allocation Matrix database have been reviewed and concurred upon.

3.9.4.13 
Mission Support: The contractor shall perform anomaly analysis for all flight hardware within the responsibility of this section of the SOW.  Anomaly analysis is the identification, investigation, and resolution of anomalies including the characterization of a problem or deficiency, determination of the probable cause or missing functionality, evaluation against existing Program requirements, and recommending prospective corrective actions or enhancements. Anomaly resolution shall be conducted in accordance with: MGT–OA-018, ISS System Problem Resolution Team (SPRT) Work Instruction; MGT-OA-019, On-Orbit Anomaly Resolution Process Work Instruction, and OB-MER-006, MER Handbook.

3.9.4.14 
Life Limited Hardware: The contractor shall track the operation of all life limited components in accordance with Limited Life Item (LLI) Tracking and Control- JPD 315

and provide status reports for hardware listed in Section J-1, Appendix 6, Table 3.9-B.  Data shall be consistent with SOW paragraph 2.5.2, DRD C-SA-08.

3.9.4.15 
Logistics and Maintenance: The contractor shall provide the appropriate design engineering skills for all Logistics and Maintenance (L&M) Post Production activities for all hardware defined in Appendix 3.9-B.

3.9.4.16 
Structural Analytical Models: The contractor shall maintain and update structural analytical models and engineering data for all flight hardware defined in Appendix 3.9-B.  The contractor shall provide updates to the models and their associated data to accurately reflect the hardware configuration and system performance.  The contractor shall correlate the models with actual system performance and hardware configurations to determine the need for updates. 

3.9.4.17 
Standard Repair Procedures: The contractor shall generate, review and approve Standard Repair Procedures (SRPs) affecting hardware within the sustaining engineering responsibility of the Cargo Mission Contract.

3.9.4.18 
Model User Database: The contractor shall provide a model user database to track model deliveries, including the user names, organizations, contact information, model delivery information and delivery dates. The contractor shall notify users of changes to the revision of the model and special considerations and impacts associated with that revision.

3.9.5 Modifications to Existing Hardware

The contractor shall provide engineering products (engineering drawings, analytical models, Computer-Aided Design (CAD) models, engineering data and Time Compliance Technical Instructions (TCTI)) and modification kits (with Acceptance Data Package) for government approved modifications to existing flight hardware (Flight Support Equipment, Stowage Racks, Stowage Accommodations, and Carriers), as directed by the government.

3.9.6 Recommendations to Modify Flight Hardware

The contractor shall provide recommendations to the government for modifications to flight hardware and software, to improve hardware/software performance, increasing operational efficiencies or to improve operational timelines for either ground or on-orbit operations.  The government will consider contractor provided recommendations for implementation based on a detailed cost/benefit analysis, provided by the contractor.

3.10 Logistics 

3.10.1 Stowage Accommodations

The contractor shall warehouse, inventory, allocate, issue and track all stowage accommodations identified in Attachment J-1, Appendix 7, Table 3.10-A.  

3.10.2 Maintenance and Repair of Soft Goods

The contractor shall perform maintenance, repair and acceptance testing of the hardware identified in Attachment J-1, Appendix 7, Table 3.10-A.  The contractor shall update required technical documentation including acceptance data packages. The contractor shall provide certified repair of soft goods in accordance with SSP 50276 Depot/Manufacturing Facility Certification Plan.

3.10.3 Inventory Control

The contractor shall maintain inventory control by tracking and recording inventory data, on all cargo that is received, stored, or processed under this SOW.

3.10.4 Storage Holding Area

The contractor shall provide controlled storage holding areas for flight hardware to be used when flight hardware is not being processed.

3.10.5 Manifest

The contractor shall provide manifest requests (MR) for stowage accommodations listed in Attachment J-1, Appendix 7, Table 3.10A manifested for launch and return on ISS flights.

3.11 Integration of Brazilian Element

3.11.1 Integrate ISSP Disciplines

The contractor shall coordinate across ISSP disciplines and teams to ensure application of engineering and programmatic expertise in all aspects of the integration process: evaluation and definition of bilateral documentation, interfaces, requirements changes, exchanges of data and hardware/software, development and testing, special information requests.  The contractor shall provide lessons learned to and facilitate ISSP disciplines communications with Agencia Espacial Brasileria [Brazilian Space Agency](AEB)/ Instituto Nacional de Pesquisas Espaciais (INPE).  Lessons Learned shall be developed and delivered to the ISSP following each flight and increment.  The contractor shall maintain technical knowledge of element design, associated issues, planning, and schedule status.  The contractor shall respond to communications and data requests from AEB/INPE or ISSP teams.

3.11.2 Issue Resolution

The contractor shall coordinate issues resolution and action items closure across tasks, disciplines, teams and contracts for all phases of the Brazilian flight element integration activities through on-orbit activation and checkout.  Define and document integration and compatibility issues and actions.  The contractor shall develop proposals, assess risks and recommend schedule for technical issues resolution.  The contractor shall coordinate issue resolution and track status.  The contractor shall chair and coordinate technical forums, teleconferences and meetings required for issue resolution.  

3.12 Return Manifest Requirements

3.12.1 ISS Return Cargo Point of Contact

For each ISS Shuttle flight, the contractor shall coordinate with hardware providers, the Space Flight Operations contractor, Checkout Assembly, Payload Processing Services contractor, Mission Integration Contract and other Orbiter carrier contractors to identify hardware return or de-integration requirements for all ISS Manifested hardware.  The contractor shall coordinate early return requirements for research, development and experimental hardware with the Stowage Payload Integration Manager. The contractor shall act as primary point of contact to ISS hardware providers, de-integrators and launch package teams regarding return hardware and de-integration requirements.

3.12.2 RMDP Appendices

The contractor shall develop and provide Return Manifest Disposition Plan (RMDP) flight specific appendices in accordance with SSP 50465 Return Manifest Disposition Plan Blank Book (i.e., Appendix D (team rosters), Appendix E (RMDP flight appendix), Appendix F (As-Flown RMDP) and Appendix G (Excess Integration and Unplanned Hardware)) to be delivered using Mission Integration Database Applications System (MIDAS) RMDP application.

3.12.3 De-integration Coordination

The contractor shall coordinate resolution of hardware de-integration and return issues for all ISS hardware de-integrated by this contractor and for ISS hardware de-integrated by SFOC in the Orbiter Middeck, by CAPPS in the Payload Bay or other carriers in the Orbiter. 

3.12.4 Post-return Hardware Information

The contractor shall provide lessons learned and hardware return summary to Mission Integration Operations Control Board and Mission Integration Contract post-hardware return.  Lessons Learned shall be developed and delivered to the ISSP following each flight and increment.  
3.12.5 ADP Retrieval for Returned Hardware

The contractor shall provide Kennedy Space Center Configuration Management (CM) a copy of the flight specific As-Flown Return Manifest Disposition Plan (RMDP) appendix for all ISS Shuttle flights in order for KSC CM to retrieve original Acceptance Data Package (ADPs) for return to the hardware provider.

--end--
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