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I. INTRODUCTION

This Statement of Work (SOW) has two objectives: 

1.  Defines the work to be accomplished by the Contractor in the completion of the International Space Station (ISS) United States On-Orbit Segment (USOS). 

This SOW describes the Contractor delivery to NASA of the U.S. On-Orbit Segment, including Ground Support Equipment (GSE); and for performance of ground processing and orbital operations planning and mission evaluation.  The Contractor will provide technical expertise and data for NASA's operation and utilization of the ISS.  The SOW also, describes the Contractor requirements to integrate the complete ISS System.

The completion of open USOS Acceptance work (e.g., closing out of ship short items, open paper, forward work, etc.) after provisional acceptance (DD250) will be performed under Section 2.0 of this SOW.

2.  Provides the ISS Vehicle Segment Sustaining Engineering, End-to-End subsystem management, and Post Production Support.  Vehicle Segment Sustaining Engineering will be performed under Section 3.0 of this SOW and consists of the following:

· Sustaining of the USOS.

· Sustaining of common hardware and software provided by NASA as Government Furnished Equipment (GFE) to the International Partner/Participants (IP/Ps) and payloads.

· Integration of the IP/Ps elements with the USOS.

The ISS Vehicle Segment Sustaining Engineering contractor shall accomplish the objectives and outcomes described within this contract.  The contractor shall perform the services and deliver the products described in this SOW, contract terms and conditions, applicable documents, Data Requirements Descriptions (DRDs), and other plans and sections contained within this contract.
These activities shall facilitate the ISS Program mission to “safely build, operate and utilize a continuously inhabited orbital research facility through an international partnership of government, industry and academia.”

II. BACKGROUND

The ISS Program has the responsibility to build, maintain, operate, integrate and utilize an ISS.  The ISS Program participants include, NASA, IP/Ps, Researchers, and ISS Program hardware and software providers.  The ISS Program has had a prime contractor responsible for the design, development, testing and evaluation (DDT&E), and IP/P element integration for the On-Orbit ISS.

The ISS Program developed a strategy to restructure efforts being performed through not only the prime contractor, but also, numerous other ISS Program contracts (referred to as non-prime contracts), Johnson Space Center (JSC) institutional contracts, and other NASA center contracts into seven product-based contracts.  The purpose of this strategy is to enable the ISS Program’s transition from the DDT&E to sustaining and operations phase; facilitate ISS Program requirements management through fewer contracts with synergistic requirements, implementation and accountability for products; and to enable improved technical and financial performance.

The contract will follow performance and risk based acquisition management principles. Other goals of the contract strategy and this contract are to:

· Minimize duplication of specialized expertise and infrastructure in multiple contracts.

· Provide for focused accountability for the contract area of responsibility, which is the deliverable to the ISS Program.

· Minimize formal product development, management and delivery between contract boundaries.

· Organize the contract structure the way the ISS Program and Human Space Flight programs are managed.

· Maximize value through contract competitions where competition is an appropriate procurement method.

· Save costs through requirements management and reducing infrastructure.

· Develop contracts that maximize mission performance utilizing appropriate performance measurement and analysis techniques.

The following seven contracts will encompass the majority of the effort for the continued ISS Program development and sustaining requirements, for both management and implementation functions:

A. ISS Program Integration and Control (ISS Program Management function)

B. ISS Mission Integration (ISS Program Management function)

C. Cargo Mission (ISS Program Implementation function)

D. EVA System (JSC Institutional function)

E. ISS Payload Integration Contract (ISS Program Implementation function)
F. ISS Vehicle Segment Sustaining (ISS Program Implementation function)

G. Flight Equipment Sustaining and Operations (ISS Program Implementation function)

The ISS Program requirements will be executed with these contracts along with the other existing NASA Center/Institutional contracts illustrated in Figure I-1.
Note:  Due to complications in completing the USOS Acceptance caused by the Columbia accident, it was determined the extension of the existing NAS15-10000 contract was required to complete the USOS Acceptance.  The F SOW was incorporated into the re-scoped NAS15-10000 SOW.  
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Figure I-1.  ISS Contract Strategy

III.

SCOPE OF WORK

1.0

MANAGEMENT INTEGRATION AND CONTROL
1.1

PROGRAM MANAGEMENT

1.1.1

PROGRAM MANAGEMENT AND ADMINISTRATION

The contractor shall conduct program management, including risk management, in order to develop and deliver the required ISS Program products and services as defined for this contract.  Provide and maintain program management systems, as outlined below, for the planning, organization, control and reporting of all activities required by this contract.  The program management systems shall assure accomplishment of all outcomes and deliverable products required by this contract.

1.1.1.1

The contractor shall develop, maintain and implement a Management Plan in accordance with DRD F-PM-01.  The plan shall describe the contractor’s management structure that fully and optimally integrates all related plans and systems, including those of major subcontractors and vendors.  The plan shall address the contractor’s management of all systems, functions and data requirements described in this SOW.
1.1.1.2

The contractor shall conduct Performance Management Reviews (PMR) for NASA, and provide integrated management review products in accordance with DRD F-PM-02 for the work performed on this contract.  The reviews shall provide the ISS Program insight into the contractor's, subcontractors’, and vendors' overall technical, schedule and cost performance.  Metrics that indicate the level of success in the execution of contract requirements and the status of the contractor’s achievement against the performance standards contained within this statement of work or elsewhere in this contract shall be presented at the PMR.  The PMR presentation shall include a correlation of the metrics to the requirements and measurements of management responsiveness to the performance indicated by the metrics.  The PMR presentations shall depict performance measurement, accomplishments, issues and corrective actions, company financial status, including rates and all other data necessary to status the ISS Program. 

1.1.1.3

Management Information System (MIS) is a web-based data repository designed to keep the ISS Program management and personnel aware of the most current ISS Program technical, financial, workforce, schedules and operational information, including issues and risks.  The MIS links ISS Program core business issues and goals with the technical aspects of the Program.  To accomplish this, the ISS Program managers will utilize selected contractor data from financial planning, costs, workforce data, program schedules, program metrics and other status and performance information.  This selected information exists in the various DRD’s, which are required by the contract.  The contractor shall coordinate with NASA to make DRD deliverables compatible for MIS use and linkage.

1.1.2 INTERNAL/EXTERNAL PROGRAM REVIEWS
The contractor shall develop briefing materials and analyses for the ISS Program presentations and meetings with internal and external review groups.  These groups may include, but are not limited to, the Aerospace Safety Advisory Panel (ASAP), Space Station Utilization Advisory Subcommittee (SSUAS), Stafford/Anfimov, Inspector General (IG), General Accounting Office (GAO), Space Flight Advisory Committee (SFAC), ISS Management and Cost Evaluation/NASA Advisory Council (IMCE/NAC), Independent Implementation Review (IIR) and Cost Assessment Teams.  The contractor shall prepare and present various topics such as ISS Program cost, schedule and technical status, specific safety or risk issues and responses to external inquiries.

1.1.3 SPACE FLIGHT AWARENESS 

The contractor shall participate in the NASA Space Flight Awareness Program to ensure proper emphasis is placed on safety of flight contributions by employees and to recognize these individuals with Space Flight Awareness awards.

1.2

BUSINESS MANAGEMENT
1.2.1 MANAGEMENT AND BUSINESS ADMINISTRATION

The contractor shall provide overall contract management and administration for this contract.

1.2.1.1

The contractor shall perform all business and administrative functions and integrate these functions across all areas of performance.  The contractor’s on-going business analysis shall support the ISS Program business process.

1.2.2

RESERVED

1.2.3

RESOURCES MANAGEMENT

As part of the overall program management for this contract, including risk management, the contractor shall perform the following resources management tasks. 

1.2.3.1

The contractor shall develop and maintain a contract financial system which discretely tracks resources by fund source and contract Work Breakdown Structure (WBS) and elements of cost including labor, overhead, other direct costs, (e.g. travel and subcontracts) and indirect costs.  The contractor’s financial planning system shall support the Government budget process (e.g., Program Operating Plan (POP) budget calls), and to support special requests for budget impacts.  The ISS Program will, in accordance with the budget or special request guidelines and reporting format, specify the format and content of the contractor’s inputs and supporting rationale.  The contractor shall provide financial reporting in accordance with DRD PC27.  

1.2.3.2

The contractor shall develop and maintain a Performance Measurement System (PMS) and provide Cost Performance Reports (CPR) in accordance with DRD F-PC-02.  The PMS shall provide management visibility into all aspects of contractor interdivisional, subcontractor and vendor activities and shall be integrated and reconcilable with other required management systems and reporting requirements.  The level of detail for this system shall be consistent with the maturity and stability of the program elements.  Performance measurement reporting is also required on subcontracts with a total annual subcontract value of $1M or more that, based on risk, schedule criticality, or dollar value, have the potential to impact the successful fulfillment of this contract.

A summary of the CPR shall be provided in the Quarterly Integrated Review referenced in DRD F-PM-02. Technical issues, accomplishments, analysis of cost and schedule performance, and corrective actions in problem areas shall be provided within this report.  

The contractor shall provide a CPR earned value methodology report in accordance with DRD F-PC-05.

1.2.3.3

Develop and provide workforce reports in accordance with DRD F-PC-03 to show organization, geographical breakdown and off-site vs. on-site workforce data.  The report shall include emergency contacts with locations and phone numbers.

1.2.3.4

Develop and provide a contract WBS, a WBS dictionary, and a program WBS map in accordance with DRD F-PC-04.  The contract WBS shall serve as the framework for contract planning, budgeting, cost reporting, Flight Planning Review reporting, schedule resource loading, and schedule status reporting to the ISS Program.  The WBS map shall show mapping of the Contractor WBS to the ISS Program WBS, at the lowest level of the ISS Program WBS.  Major elements of work provided by subcontractors with a total value of $1M or more shall also be identified in the contract WBS. 

1.2.4

RESERVED
1.2.5 SCHEDULING

1.2.5.1

The contractor shall develop and maintain resource-loaded schedules that provide earned value tracking to the Tier III team-level using industry accepted scheduling software in accordance with DRD PC06.  These Tier III schedules shall identify activities to manage changes to Level I and Level II program milestones with interdependencies to ISSP participants, other contractors or NASA organizations.

1.2.5.2

The contractor shall integrate this contract’s schedule milestone requirements with affected ISS Program providers, maintain status of schedules in the ISS Common Schedules Database, evaluate data to determine data delinquencies and resolve issues with data providers.

1.2.5.3

The contractor shall identify potential schedule impacts and notify affected interfacing organizations to ensure timely Program awareness and resolution. 

1.3

CONFIGURATION MANAGEMENT/DATA INTEGRATION

1.3.1

CONFIGURATION MANAGEMENT (CM)

The contractor shall implement and administer CM operations as specified in this contract and in accordance with the ISS Program CM Requirements (SSP 41170), Documentation Standards & Guidelines (SSP 50010) and the CM 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 and manage the ISS Program CM/Documentation Management (DM) requirements on the contract in accordance with the contractor’s CM Plan (DRD F-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 AND STATUS ACCOUNTING AND 

VERIFICATION
The contractor shall assure that the application of Configuration Status Accounting requirements and systems result in and maintain required Vehicle Segment Sustaining Engineering hardware and software product baselines in accordance with SSP 41170, CM Requirements.
1.3.1.2.1 CONFIGURATION HARDWARE/SOFTWARE STATUS


ACCOUNTING

The contractor shall implement, input, and up-date the Configuration Hardware and Software Status Accounting system pursuant to SSP 41170.  This includes processes and provisions for reports and access to Configuration Status Accounting data.  The contractor shall ensure that historical configuration data is retained per SSP 41170.  The contractor shall reconcile the Configuration Status Accounting 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 analyses of hardware and software, installations and anomaly resolution.

1.3.1.2.3
The contractor shall participate in audits of compliance with CM 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 Vehicle Segment Sustaining Engineering contract in accordance with SSP 50123.  The contract shall review and evaluate Program changes originating from outside this contract to determine if those changes have potential impacts to this contract, in accordance with SSP 50123.

1.3.1.3.2

Input, maintain and validate the Configuration Status Management Operations System (COSMOS) database to assign Change Request (CR) numbers, track/status changes, provide accurate information, reports and monthly metrics.

1.3.1.4

DATA MANAGEMENT

The contractor shall perform the following Data Management activities specific to this contract, in accordance with SSP 50010 and SSP 41170.  The contractor shall:

1.3.1.4.1
Provide an Engineering Release Unit.

1.3.1.4.2
Operate a Configuration Management Receipt Desk.

1.3.1.4.3
Provide DQA for all NASA controlled Program documentation identified under this contract.

1.3.1.5

SOFTWARE CONFIGURATION MANAGEMENT

1.3.1.5.1
The contractor shall implement the Software CM Handbook, D684-10293-01 for Software configuration management and maintain this document to ensure it reflects current Program approved processes.

1.3.1.5.2
The contractor shall provide configuration control of Integrated Flight Load builds and the Software Development and Integration Lab to ensure configuration fidelity is maintained. 

1.3.1.5.3
The contractor shall provide configuration status accounting of flight software uploads to ensure On-Orbit software configuration is maintained. 

1.4

PROGRAM INFORMATION TECHNOLOGY (IT)

The ISS contract strategy decentralizes the implementation of IT except where program integration and control is necessary for appropriate program management and communication.  The Program Integration and Control contractor will provide common IT infrastructure architecture for use by the ISS participants to support the mission of the ISS Program.  The other contracts within the ISS contract strategy are encouraged to provide the IT necessary to perform the requirements as defined 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 ISS Program IT infrastructure provided by the Program Integration and Control contractor when common products and services provide for increased supportability, promotes commonality, or cost efficiencies.

Any of the existing ISS Program IT tools provided as Government Furnished Data are available for utilization by the contractor to fulfill the requirements of this contract.  Any modifications to GFD tools shall be sustained employing a methodology which demonstrates consistency with the Software Engineering Institute, Level 3 Capability Maturity Model, or other comparable industry standards.  The Capability Maturity Model certification is not required.  The contractor shall provide the IT necessary to meet the contract requirements in accordance with SSP 50013, ISS Information System Plan.

The contractor shall develop and maintain unique ISS IT software tools and applications to support the continued development and operation of the ISS and to support existing Research & Development (R&D) and sustaining engineering activities.

All IT delivered or directly costed to this contract is subject to IT capital planning processes (including strategic and tactical planning) in accordance with the IT Planning Requirements Document and the IT Security Plan.

1.4.1

IT MANAGEMENT
1.4.1.1

The contractor shall develop and implement an IT Capital Investment Process in accordance with the ISS IT Capital Investment Process, SSP-50222.

1.4.1.2

The contractor shall develop and implement an IT Security Plan in accordance with NFS 1852.204-76.

1.4.1.3

The contractor shall implement an architecture that enables bi-directional digital data sharing with government representatives.

1.5

INTERNATIONAL INTEGRATION

1.5.1

RESERVED
1.5.2

EXPORT CONTROL

The contractor shall provide export control functions for all hardware, software and data requiring export in the execution of contract responsibilities.  The contractor shall establish export control procedures that are compliant with applicable Department of Commerce and Department of State regulations and perform self-audits of their established export control procedures per DRD F-EC-01. 
1.6  

NASA REIMBURSABLE SPACE ACT AGREEMENTS

The contractor shall accomplish all work necessary to accommodate commercial customers to the ISS.  The work will be the same or similar scope already required elsewhere in this contract SOW but will be performed in support of a NASA Reimbursable Space Act Agreement.
2.0

USOS ACCEPTANCE

The requirements of this section are applicable to all flights thru 15A.

2.1


INTERNATIONAL SPACE STATION
a.
The Contractor shall be responsible for design, analysis, verification and delivery of the U.S. On-Orbit Segment except for Node 2, which shall be GFE.

b.
The Contractor shall be responsible for analytical integration of the ISS System.  The

Contractor shall be responsible for integration and verification of the ISS Vehicle as defined by SSP 41000.  The Contractor shall technically penetrate into IP/P design, development, verification processes, and fabrication to the extent required to ensure physical, functional, safety, and operational compatibility at the element-to-element interface within constraints of the Memoranda of Understanding (MOUs), Intergovernmental Agreements (IGAs), and Joint Management Plans (JMPs).  The Contractor shall technically penetrate into GFE element design, development, verification processes, and fabrication to the extent required to ensure physical, functional, safety, and operational compatibility at the element-to-element interface within the bounds of the SOW.  

2.2


ISS ANALYSIS AND INTEGRATION

The Contractor shall be responsible for the overall ISS System analysis, integration, and issue resolution within the scope of Section 2.0 of this SOW.

2.3


VERIFICATION

The Contractor shall develop, document, implement and maintain a comprehensive verification and certification process that will verify the ISS System complies with the requirements in SSP 41000.  In performing this task, the Contractor shall perform technical coordination with the Canadian Space Agency, European Space Agency, NASDA, Agenzia Spaziale Italiana, and the Russian Space Agency for all integration and verification tasks required to implement the Bilateral Integration and Verification Plans (BIVPs).

2.4 VEHICLE DEVELOPMENT 

The Contractor shall:

a.

Design, develop, verify, fabricate and deliver the U.S. On-Orbit



Segment, except for Node 2, that meets the requirements of SSP 41162.

b.

Integrate USOS Contract End-Items (CEIs) into Launch Packages



which shall be compatible with incremental On-Orbit assembly and U.S. launch vehicle

   

capabilities, and shall be consistent with the Multi-Increment Manifest Document  (SSP50110).

c.
Analytically integrate all ISS Launch Packages, including IP/Ps into stages.

d.
Derive requirements to enable each On-Orbit stage to operate and to support subsequent assembly operations.

e.
Provide USOS support equipment required for flight software, flight hardware, assembly, servicing, handling, check-out and maintenance during launch processing and On-Orbit operations.

f.
Provide USOS support equipment, as identified in paragraph 2.6.5 and subparagraphs,

required for the processing of spare parts for On-Orbit flight hardware from launch

processing/Shuttle integration, On-Orbit de-integration, On-Orbit handling and storage, On-Orbit recovery and integration into the Space shuttle, and on-the ground de-integration.
2.5

VEHICLE ANALYSIS AND INTEGRATION

a.
The Contractor shall define, analyze and verify ISS Vehicle as defined in SSP 41000

functional capabilities and performance using best available data.  The Contractor shall define, and analyze ISS Vehicle functional capabilities and performance as defined by SSP 41000.  This activity shall include periodic design assessments to show buildup to the Certificate of Flight Readiness (CoFR) for the ISS Vehicle as defined in SSP 41000 using best available data.  The Contractor shall follow the process used for the CoFR as documented in SSP 50108 “Certification of Flight Readiness Process Document.”  


b.
The Contractor shall assess Contract End-Item (CEI) performance to show compliance

with the requirements of SSP 41162 and assess the capability to interface with other ISS segments.

2.5.1

Subsystem Architecture and Analysis 

The Contractor Shall:

a.
Define, develop and maintain the end-to-end subsystem hardware, software, and firmware architecture and topology (including partitioning and allocating subsystem functions, requirements, and interfaces to the end-item level) for the U.S. On-Orbit Segment that comply with the requirements of SSP 41162.  The architecture and topology shall be compatible between subsystems and across elements.
b.
Through coordination with the IP/P and NASA Ground Segment

         participants, define, develop and maintain the end-to-end subsystem architecture and 

         topology (including partitioning and allocating subsystem functions, requirements, and 

         interfaces to the segment-level) for the IP/P, USOS, GFE Elements and U.S. Ground 

         Segments that comply with the requirements of  SSP 41000.


c.
Define and maintain an Integrated Signal List (DR VE28) for the ISS Vehicle as



defined in SSP 41000.


d.
Define and maintain an end-to-end hardware and software architecture that satisfies the



failure tolerance requirements of SSP 41162.


e.
Conduct and document analyses to verify that the connectivity portion of the Vehicle



Master Database (VMDB) represents the as-built U.S. On-Orbit Segment.


f.
Conduct and document analyses to verify that the connectivity portion of the VMDB



reflects the ISS Vehicle as defined in SSP 41000 end-item channelization requirements.


g.
Conduct and document On-Orbit Vehicle failure assessment analyses for each ISS Vehicle



as defined in SSP 41000, including assembly operations.


h.
Implement the process for verifying analytical models to be used across the program to


identify, list, verify, validate and ensure consistency of verification and integration analyses across all organizations.

i.
Define and maintain power quality standards for the Vehicle except the Russian segment. 


This shall include the power consumer interfaces and constraints required to maintain


power quality.  For the GFE elements and the IP/P, this shall be limited to that definition at


the USOS interface required for total ISS System Specification performance.


j.
Integrate passive Thermal Control functions across the U.S. On-Orbit Segment.

k.
Analyze the end-items to demonstrate integration of the human engineering design across


the U.S. On-Orbit Segment, except Node 2, including internal and external crew interfaces,


tasks and worksite integration.  The Contractor shall determine the Primary Translation


Path Corridor on the GFE provided Node 2 to ensure that the USOS Translation Path is


continuous.


l.
Define and maintain a robotics systems integration standard.  The Contractor shall analyze


robotic systems used on the Vehicle that interfaces with the USOS hardware in accordance with SSP 41000 and appropriate CEI specifications.  The Contractor shall analyze the ability of the ISS and Shuttle robotics systems, in conjunction with the On-Orbit robot compatible berthing mechanisms and related cue systems to support assembly of the Vehicle.  The Contractor shall analyze the capability of the U.S. and the Canadian Space Agency robotics to place external payloads in all external payload positions except on the Russian segments.  The Contractor shall analyze the ability to perform maintenance on the USOS and support GFE element and IP/Ps maintenance through interface definition.  The Contractor shall perform integrated performance analyses for Vehicle robotic operations including kinematics, operations assessments for Vehicle assembly, maintenance and payload handling using best available GFE elements and IP/P provided GFD models.
m.
Conduct end-to-end analyses to support extravehicular activity (EVA) for USOS, except


Node 2, and interfaces between IP/P and the USOS; and interfaces between the GFE


elements and the USOS.


n.
Define Station Management & Control (SMC) methodologies and requirements and shall:

1. Perform Vehicle and subsystem Failure Detection, Isolation, and Recovery (FDIR) analyses for the ISS Vehicle as defined by SSP 41000. 

2.   Perform assessments of all telemetry and data passing through the USOS.

3.   Provide USOS Vehicle-to-ground and external USOS command and control interface      requirements.

4.   Provide USOS Vehicle-to-crew command and control interface requirements.

2.5.2

Vehicle Analysis 

The Contractor shall:

a.
Conduct and document per the Verification Analysis Cycle (VAC) process integrated configuration and performance analyses of the ISS Vehicle as defined by SSP 41000 and SSP 41162. 

b.
Conduct analyses to identify and document interim assembly stage nominal capabilities. The Contractor shall document and retain requirements rationale.  Derived requirements shall be documented in the appropriate CEI specifications.  The Contractor shall resolve any issues identified as a result of these analyses.

c.
Integrate the requirements and design of all elements, including those provided by NASA and the International Partners (IPs), and perform end-to-end analyses of the vehicle and its integrated subsystems.

d.
Provide analysis and data inputs to the Multi-Increment Manifest Document SSP 50110.

e.
Analyze First Element Launch (FEL) through 15A to determine that each stage will operate and support subsequent assembly operations.

f.
Implement and maintain a plan for development and control of the ISS Vehicle structural design loads and provide load reports (DR VE12).

g.
Analyze the ISS System performance with the induced effects of the Space Shuttle Orbiter and other IP/P Earth-to-orbit vehicles during proximity operations and mated conditions to evaluate ISS System functionality and performance (DR VE23).  The Contractor shall resolve any ISS Vehicle, as defined by SSP 41000, issues identified as a result of these analyses.

h.
Prepare, implement and maintain a plan for development and control of the ISS Vehicle thermal elements integration and integrated thermal performance analyses (DR VE15).

i.
Implement the Microgravity Control Plan for the ISS Vehicle, as defined by SSP 41000.

j.
Implement and maintain the Fracture Control Plan for the USOS. 

2.5.3

Vehicle Integration 

The Contractor shall perform: engineering planning, vehicle definition, engineering data management and interface definition as defined in the following paragraphs.

2.5.3.1

ENGINEERING PLANNING

The Contractor shall:


a.
Implement an Engineering Management Plan for the U.S. On-Orbit development program.


b.
Implement and maintain a system-level Design Review Plan that defines the schedules, products and processes required to implement design reviews that will support the incremental launch and assembly of elements and sub-elements.

2.5.3.2

VEHICLE DEFINITION
The Contractor shall:

a.
Prepare, maintain and submit engineering drawings in accordance with DR PC05.

b.

Develop and maintain a Vehicle Indentured Parts List (IPL) in accordance with DR VE32 for the ISS Vehicle.

c.
Provide On-Orbit Stage Configuration Drawing, showing the stage complete  configuration of Contractor provided USOS end items with On-Orbit installed and removed items accounted for within the drawing, in accordance with DR PC25.

d.

Provide Stage Drawing Tree with the IPL, for the On-Orbit stage, for each stage in accordance with DR PC25.

e.
Provide On-Orbit Installation Drawings for Contractor and Government provided hardware and

software in accordance with DR PC25.

f.

Provide On-Orbit Installation Drawings for Government provided hardware and software in



accordance with DR PC25.
g.
Provide On-orbit Interface Equipment Installation Drawings for IP provided hardware and software interfacing, On-orbit to Contractor hardware and software in accordance with DR PC25.

h.
Provide On-Orbit Installation Drawings for IP provided berthing element hardware in accordance with DR PC25.  These drawings shall be in accordance with DR PC25, except IP Element to Element Drawing Interface will not be shown, installation and assembly constraints will be omitted; and the drawing package will not be complete for the purpose of establishing configuration identification of the IP segments.

2.5.3.3

ENGINEERING DATA MANAGEMENT


a.
The Contractor shall capture, store, integrate and deliver to NASA the Vehicle safety and


engineering data needed for ISS Vehicle integration and operations in the VMDB. Scope, content, and functionality shall be in accordance with DR VE32.  The Contractor shall maintain change control of the data within the VMDB.  The Contractor shall accommodate presentation of data in both English and Metric Units in the VMDB.  Data which is not stored as numerical tabular data within the VMDB will not be converted, such as drawings and performance data.


b.
The Contractor shall capture, store, and integrate the best available GFD Vehicle safety


and engineering data needed for post ISS Deliverable Items List (DIL) Vehicle integration and operations in the VMDB scope, content and functionality shall be in accordance with DR VE32.  The Contractor shall maintain change control of the data within the VMDB.  The Contractor shall accommodate presentation of data in both English and Metric Units in the VMDB.  Data, which is not stored as numerical tabular data within the VMDB, will not be converted, such as drawings and performance data.
2.5.3.4

INTERFACE DEFINITION

a.
The Contractor shall provide technical review and input to the inter-segment interfaces as assigned in SSP 30459.


b.
The Contractor shall define, document and maintain the USOS element-to-element, element-to-GSE/facilities, software interface requirements and interface design implementation for the U.S. On-Orbit Segment.

2.5.4

Vehicle Effectiveness 

a.
The Contractor shall implement a Eelectrical, Electronic, Electromechanical (EEE) and Mechanical parts management function as defined in SSP 30312.  The Contractor’s parts management processes shall control parts activities from design and development through use and maintenance.  As designed and as-built parts lists shall be accessible in electronic format.


b.
The Contractor shall implement a materials and processes control function as defined in SSP 30233.  The Contractor shall develop, implement, and maintain the Materials Identification Usage List (MIUL) (DR VE09) and Materials Usage Agreements (MUAs) (DR VE10).


c.
The Contractor shall implement a natural and induced environments control program consistent with the environment requirements defined in SSP 41000.  The environments control program shall include radiation characterization testing.


d.
The contractor shall implement an electromagnetic compatibility control program consistent with the requirements defined in SSP 41000.

2.5.5

Vehicle Verification 
a.
The Contractor shall develop, document, implement and maintain a comprehensive verification and certification process that will demonstrate that the USOS complies with SSP 41162.

b. 
The contractor shall develop, document, implement, and maintain a comprehensive verification and certification process when integrated with the certified IP/P segments, certified GFE elements, and U.S. Ground segments, the assemblage complies with SSP 41000.

c. 
The Contractor shall:

1.
Implement the Program Master Integration and Verification Plan for the ISS System, as defined by SSP 41000.

2.
Develop and implement the Integration and Verification Implementation Plan for the ISS Vehicle, as defined by SSP 41000. 

3.
Develop and implement a verification process beginning with requirement verification and ending with formal closure, certifying specification compliance, and execution of assembly and checkout for the ISS system, as defined by SSP 41000.

4.
Develop, document and manage specification verification requirements (DR VE20) for the ISS system as defined by SSP 41000.

5.
Develop, implement and maintain a Program Verification Information System database as defined in the Program Master Integration and Verification Plan, D684-10020-1.*.  This is required to perform the following tasks:

(a)
Develop and maintain the Program Verification Information System process document.

(b)
Develop requirements traceability for the U.S. On-Orbit Specifications (DR VE24).

(c)
Develop verification traceability reports for the ISS System and U.S. On-Orbit Segment Specification (DR VE24).

(d)
Provide traceability to closure for Assembly, Checkout, Operations, Maintenance, and Configuration Requirements items in Program Verification Information System (DR VE 24).

d.
The Contractor shall be responsible for test operations by providing requirements, plans, procedures, reports and performing integrated test and checkout activities in accordance with the Program Master Integration and Verification Plan, D684-10020-1.*

*Note:  Documents referenced in this document shall not be considered applicable to this contract.

e.
The Contractor shall perform and document results of element cable and fluid mate, demate and fit checks for all flight elements.

2.5.6

Vehicle Requirements 

The Contractor shall maintain a complete specification definition of the U.S. On-Orbit Segment and its elements, including GSE, Flight Support Equipment (FSE), and Orbital Support Equipment (OSE).

2.5.6.1
DIGITAL PRE-ASSEMBLY MEASUREMNET AND ANALYSIS OF ELEMENT-TO-ELEMENT INTERFACE


The Contractor shall perform Digital Pre-Assembly (DPA) measurements and static fit analysis for ISS element mating interfaces.

2.5.7

SUBSYSTEM PROVIDERS 
a.  
The Contractor shall:

(1)
Design, develop, manufacture, qualify and provide subsystem hardware and software components consistent with the overall architecture required by paragraph 2.5.1 for each USOS subsystem.

(2)
Provide the necessary manufacturing planning, facilities, equipment, hardware and repair capability to ensure delivery of the U.S. flight hardware.

(3)
Design, develop, produce, qualify and provide Flight and GSE software and firmware.

(4)
Design, analyze, assemble and deliver as a residual asset, the Mission Build Facility (MBF). 

(5)
Integrate and build software for the U.S. On-Orbit Segment and MBF in accordance with DOD-STD-2167 (as tailored by the Software Development Plan) and the Software standards and Procedures Specification.

b.  
Subsystems addressed in paragraphs 2.5.7.a (1) through (5) above include the following 


Electrical Power, Structures and Mechanisms, Active Thermal Control, Passive Thermal Control, Environmental Control and Life Support, Command and Data Handling (C&DH), Guidance, Navigation, and Control, Communications and Tracking, Extravehicular Activity, Robotics, Flight Crew Support, and Software.

2.5.7.1

ELECTRICAL POWER (EP)

The contractor shall provide means of minimizing the risk of problems in the ISS Electrical Power Consuming Equipment (EPCE) due to Common Mode Noise present in the distribution of electric power.  This risk of power-borne common mode noise will be acceptably low for each respective EPCE if it meets the following:


a.
Provides isolation to common mode noise through the input power terminals as determined by a documented drawing review.


b.
Provides required performance when tested as part of a fully integrated major assembly, such as an equipment rack.


c.
Meets an appropriate input power Common Mode Noise susceptibility test requirement.

d.  Can be determined to be non-susceptible to its input power environment under normal operating conditions.

For new EPCE designs, Common Mode Noise requirements are to be developed for incorporation into SSP-52051 User Power Quality Specification.

2.5.7.2


Guidance, Navigation and Control (GN&C)  


2.5.7.2.1

GN&C PRE-POSITIONED LOADS (PPLs)

The Contractor shall provide GN&C PPLs for on-board software to support vehicle performance 


requirements for each assembly stage configuration.  Effort includes analysis of flight timelines and operational scenarios, development and verification of flight specific PPL parameters and delivery of these to the MBF.
2.5.7.3


EXTRAVEHICULAR ACTIVITY (EVA) 

The Contractor shall deliver top level installation drawings in Computer Aided Design (CAD) format to the Government no later than launch date minus 12 months.

2.5.8

LAUNCH PACKAGE STAGE INTEGRATION 


For the ISS Vehicle, as defined by SSP 41000, using best available data, the Contractor shall:

a.
Develop and maintain integrated plans and schedules for each Launch Package/Stage that identify major activities associated with design, development, verification, production, launch processing, On-Orbit assembly and integration with preceding and succeeding stages.  Monitor performance to these plans/schedules, and identify and coordinate resolution of problems and issues with the associated and affected program teams.

b.
Define for contract end-item elements, mission-specific schedules, integrate mission-specific data (to satisfy Space Shuttle data requirements), provide mission-to-mission process consistency, and study and implement improvements to the integration process.


c.
Implement Launch Package/Stage integration and management.


d.
Perform the Launch Package/Stage tasks set forth in paragraph 1.3.5 below.

e.
Provide flight mission and post mission technical requirements for launch package and manifest items.

2.5.9



NON-RUSSIAN LAUNCH PACKAGE/STAGE INTEGRATION

2.5.9.1


LAUNCH PACKAGE STAGE ANALYSIS AND INTEGRATION
a.

For Space Shuttle flights containing at least one contract end-item assembly element, the



Contractor shall:

1.

Provide data required and perform launch package integration of U.S. elements per the launch package/stage integration plan.

2.

Provide instruction to integrate each element of the Launch Package with the   orbiting configuration; and to checkout the preceding and succeeding stages.

3.
Develop and provide analyses and data required for the ISS operational physical configuration documentation (e.g. Space Station Configuration Control Drawing for each Launch Package element.

4.

Perform and document Launch Package/Stage safety, hazard and logic-tree analyses


(DR SM02).

5.

Provide a signed statement of flight readiness for each flight as part of the CoFR process in accordance with SSP 50108.

2.5.9.2

LAUNCH PACKAGE STAGE ELEMENTS AND SUPPORT EQUIPMENT
The Contractor shall:

a.
Analyze, design, develop, fabricate, assemble, integrate, verify, and deliver the U.S.funded contractor launch package flight elements listed in Section J-5, DIL.  For  software product deliveries in excess of the DIL requirements, specifically the delivery of (1) pre-FCA/PCA engineering and interim fidelity software (2) post FCA/PCA application software releases (3) software patches, (4) Pre-Positioned Loads, shall be delivered as deliverable data in accordance with Section J-4 Data Requirements List, DR SW01.  This effort includes test articles, simulators and other equipment required to verify fit and functionality of the elements.

b.

Develop and verify U.S. provided Launch Package OSE and FSE required to



implement the appropriate Development Specification.

c.

Develop, produce, and provide element-unique GSE and Test Support Equipment, including software developed in accordance with the Software Development Plan for both, as required to manufacture, assemble, test, integrate and deliver the elements.

d.

Provide a full battery complement installed on the P4, S4 and S6 elements for launch.

e.         Provide a Photovoltaic radiator on the S6 element for launch.
2.5.10

SOFTWARE VERIFICATION FACILITY (SVF) 


The contractor shall operate a SVF, including hardware and software in accordance with the Software Development Plan to integrate and verify the ISS Vehicle, as defined by SSP 41000, Flight software, Flight data loads, and IP/P interfaces.  The SVF shall provide a capability to troubleshoot On-Orbit anomalies.  The SVF shall provide for continued development and test activities while conducting troubleshooting of On-Orbit anomalies.

2.6



OPERATIONS CAPABILITY DEVELOPMENT AND OPERATIONS SUPPORT
2.6.1



ASSEMBLY AND STATION MISSION OPERATIONS SUPPORT 

The Contractor shall:


a.

Analyze operations requirements to ensure program compliance.

1.
Provide engineering analyses and source data to support NASA's development of preflight assembly products (e.g. procedures, techniques, mission rules, launch commit criteria). 

2.
Develop and provide requirements, constraints and operational and design limits for On-Orbit Vehicle checkout and operation (DRs VE32).

3.
Provide engineering analyses, system design data, models, and operations data to support NASA's development and validation of operational products and facilities, mission planning, training and mission execution capabilities.

4.
Provide performance and characteristics data (DR VE32).

5.
Provide crew interface data, including Caution and Warning (C&W) limits (DR VE32).

b.
Provide operations maintenance and documentation of flight-equivalent/functional-equivalent units and required supporting software in operations facilities.

2.6.2

LAUNCH SITE PROCESSING 

a.
The Contractor shall perform analyses to determine requirements (DRs OP03 and VE20) applicable to pre-launch and post-landing processing of all contract end item elements, and Launch Packages to include:

1.
Launch and landing site processing

2.
Launch and landing site test operations

3.
Launch site test team participation

4.
Ground Support Equipment

5.
Skilled ground processing personnel and training.

b.
The Contractor shall define, develop, implement and manage the processing of Launch Package flight hardware at the launch site.  The Contractor shall coordinate the scheduling of processing activities at the launch site.

2.6.3

LOGISTICS AND MAINTENANCE (L&M) FOR VEHICLE 
2.6.3.1

MANAGEMENT AND INTEGRATION OF L&M TASKS 


The Contractor shall plan, implement integrate, and manage L&M support for contract end-item hardware of the ISS Program in accordance with D684-10041-1, Integrated Logistics Support and subordinate documents to ensure the ISS supportability and shall implement an ISS integrated logistics support system.

2.6.3.2

LOGISTICS ANALYSIS 

The Contractor shall conduct logistics modeling, analyses, engineering, and logistics data integration and management for Contractor-provided hardware per D684-10041-1-01, Logistics Analysis.  The Contractor shall conduct Logistics Support Analysis (LSA) and provide Logistics Support Analysis Records (LSARs) on Contractor-provided hardware per D684-10041-1-01, Logistics Analysis.  The Contractor shall provide Technical Data and Documentation (TD&D) per D684-10041-1-01, Logistics Analysis  D684-10041-1-04, Technical Data and Documentation through the last launch of the last application of hardware type plus 12 months.

2.6.3.3

SPARES

The Contractor is responsible for providing the necessary provisioning documentation and data for the ISS Program as set forth in D684-10041-1-01, Logistics Analysis. 

2.6.3.4

SUPPLY SUPPORT 

The Contractor shall:


a.
Provide provisioning data, and participate in ISS L&M provisioning conferences in accordance with D684-10041-1-01, Logistics Analysis and D684-10041-1-03, Supply Support .


b.
Manage the Contractor-developed hardware spares and repair program per D684-10041-1-03, Supply Support, D684-10041-1-02, Maintenance, and D684-10041-1-11, Operations Plan.


c.
Identify and implement Packaging, Handling, Storage, and Transportation requirements for Contractor-developed hardware per D684-10041-1-06.


d.
Plan and manage acquisition of support resources for support equipment GSE or OSE identified through the LSA per D684-10041-1-05, Support Equipment.

2.6.3.5

MAINTENANCE AND RESUPPLY

The Contractor shall develop the maintenance concepts, planning, implementation and verification for Contractor-provided hardware per D684-10041-1-02, Maintenance.  The Contractor shall conduct Resupply/Return analyses on Contractor-provided hardware per D684-10041-1-02, Maintenance.  The Contractor shall identify Maintenance personnel and training requirements based on LSA results.

2.6.4

OPERATIONS PLANNING AND CARGO INTEGRATION 

The Contractor shall perform system analyses and engineering assessments for Utilization and Logistics flights to support cargo integration activities in Space Shuttle Program Integration plans (e.g. MIP and annex data), cargo planning and analyses, and cargo engineering for contract end-item elements.  The Contractor shall support cargo manifesting by providing planning data inputs and updates to the ISS manifest process.  

2.6.5
ORU Support Equipment Integration/Flight Operations Support

The Contractor shall perform analyses, integration, design, development, manufacture, test, evaluation and delivery of support equipment required to integrate support equipment and spare Orbital Replacement Units (ORUs) for transport to orbit, on-orbit storage, on-orbit deployment and return to ground.  Included is the effort to recover, on-orbit integration into/onto a carrier, and return to ground ORU’s which a spare ORU is replacing.  Included is the same effort for hardware/software operational requirements, which are not classified as ORU’s such as, but not limited to, operational contingency kits/items.


2.6.5.1

ORU SUPPORT EQUIPMENT DEVELOPMENT 

a.
The Contractor shall design, develop, verify, certify, fabricate and deliver the ORU Support Equipment that meets the requirements of the applicable specification to ensure the integrity of ORU/Contingency items.

b.
The Contractor shall maintain and repair the ORU Support equipment developed and delivered in accordance with this SOW and the DIL.

2.6.5.2

FSE ANALYTICAL INTEGRATION


The Contractor shall perform the analytical integration of the Control Moment Gyroscope (CMG), with its FSE.

2.6.6

Caution and Warning (C&W) Logic Database

The Contractor shall develop and maintain an informational database to identify the data and logic associated with class 1, 2, and 3 C&W events in support of Government mission operations.

2.7

SAFETY AND MISSION ASSURANCE 

The Contractor Safety and Mission Assurance activities shall apply to the integration of all ISS System segments, the USOS and Contractor GSE.

The Contractor safety analyses and verification activities shall include Orbiter provided hazard controls for the unique hazards created as a result of the on-orbit ISS/Orbiter proximity operations, On-Orbit ISS/Orbiter operations while mated, and the physical integration of the On-Orbit ISS and Orbiter.

2.7.1

SAFETY, RELIABILITY AND MAINTAINABILITY 
a.
The Contractor shall develop, implement and maintain a Safety and Mission Assurance (S&MA) Program that encompasses:

1.
Development and documentation of an Integrated S&MA Risk Analysis.  This process shall consolidate all S&MA risk aspects (e.g. hazards, FMEA/CIL MTTR, MTBF, critical failure conditions) and result in an integrated S&MA risk factor.

2.
Safety, including system safety (hardware or software), flight crew safety, industrial safety, test operations safety, and safety verification in accordance with NHB 1700.1 (V1B), NASA Safety Policy and Requirements Document and JPG 1700.1H, JSC Safety and Health Handbook.  The Contractor shall perform and document safety, hazard, and logic-tree analyses (DR SM02).  Analyses results shall be contained in the VMDB (DR VE32).  The contractor shall perform an integrated analyses to assure the ISS (modules and external accommodations operating with complement of payloads) complies with customer defined safety requirements.  The analysis results shall be documented and presented to the Payload Safety Review Panel and Program Management.  

3.
Reliability (including verification) using FMEA/CIL analyses; limited life items analyses, reliability allocations, predictions, methodologies and models.  The Contractor shall perform and document reliability analyses, predictions and allocations (DR SM05).  The Contractor shall perform and provide FMEA/CIL analyses (DR SM04).  Analyses results shall be contained in the VMDB (DR VE32).

4.
Maintainability, using requirements, allocations, analyses (including failure detection and isolation analyses), predictions and verification results.  The Contractor shall perform and document maintainability analyses, predictions and allocations (DR SM05).  Analyses results shall be contained in the VMDB (DR VE32).

5.
The Contractor shall provide safety and mission assurance analyses for the integration of NASA to NASA GFE, and integration of IP/P elements.

b.
The Contractor shall identify and document all mishaps associated with manufacturing, test, and operations of contract end-item elements and the Launch Package integration of CEI and international elements (DR SM03).  The Contractor shall provide technical inputs to NASA Boards investigating reportable mishaps by providing factual information concerning the mishap, rescue, and disaster control efforts and the designs or operations associated with the mishap, provide contractor mishap board reports and allow for the testimony of witnesses before the NASA Mishap Boards.

c.
The Contractor shall investigate parts, materials, and safety problems identified in the Government-industry Data Exchange Program (GIDEP) and the NASA Alert System and provide appropriate intervention recurrence control for contract end-items.

2.7.2

QUALITY ASSURANCE 
For Contract end-items, the Contractor shall:

a.
Develop, implement and maintain a Quality Assurance program for both hardware and software in accordance with SSP 41173.


b.
Document and report problems in accordance with SSP 41173 and SSP 30223.

c.
Identify, document and report all non-conformances associated with manufacturing, test, and operations of ISS hardware and software.  Accomplish non-conformance reporting in accordance with SSP 41173 and SSP 30223.


d.

Assemble and provide Acceptance Data Packages (ADPs) in accordance with DR PC08.

2.8

Phase 3 Launch-to-Activation Analysis (LTA)

The Contractor shall perform LTA thermal analyses of the Contractor hardware and the Contractor Cargo Elements.

2.9

Modification Kits

2.9.1

Modification Kit Documentation
For modification kits, the Contractor shall provide modification package acceptance data packages in accordance with DR PC18, time compliance technical instructions in accordance with DR PC19 and modification kit unique engineering drawings and associated list in accordance with DR PC20. 

2.10

Operations Engineering Support

2.10.1

Software
The contractor shall develop, test, verify and deliver software modifications and requirements to include software configuration management for documents and software code.  All post DD250 flight software modifications will be developed and delivered in accordance with SSP 41170, CM Requirements, as data per DR SE02.  Also, included is technical inputs and assessments for integration of simulations within the MBF.

2.10.2

Flight Support
The contractor shall provide C&DH and software mission evaluation technical assessments, including the configuration and operation of the Software Development Integration Lab (SDIL) facility assets, to enable flight following of mission activities.

2.11

Flight ULF-1 Assembly Critical Spares
a.
The Contractor shall integrate the Battery Charge Discharge Unit, Utility Transfer Assembly, and Flex Hose Rotary Coupler, ORUs onto the Flight ULF-1 manifest.

b.
The Contractor shall perform the analysis required for integration of the ULF-1 assembly critical spares to the Airlock based External Stowage Platform to the On-Orbit ISS.

c.
The Contractor shall provide the OSE and FSE required to integrate the ULF-1 assembly critical spares onto the Airlock based External Stowage Platform and the Platform to the On-Orbit ISS.

d.
The Contractor shall provide mission products and data to support cargo analytical integration, ISS and Shuttle programs for Integration Planning, Operations reviews, Compatibility, and to assess Flight ULF-1 and 12A.1 analytical results.  The Contractor shall also provide technical assessments and requirement inputs to project development and design reviews, Neutral Buoyancy Laboratory test and evaluation, cargo processing at integrator facility, program meetings, program reviews, ISS and Shuttle reviews specifically for ESP2 and Flight ULF-1 real time mission operations.

e.
The Contractor shall provide to ESP2 cargo integrators the technical requirements to assess Flight ULF-1 analytical results.  The Contractor shall also provide technical requirements to cargo processing at integrator facility, program review, data inputs for mission products and data inputs in support of ESP2.
2.12

ISS/Shuttle Integration/De-integration
The contractor shall provide technical requirements to the Kennedy Space Center integration/de-integration activities for performing modification kit installation, element closeout, pad and launch operations, hardware assembly and test, and coordination/issue resolution.  This includes performing hands on work for those critical/unique tasks that require specific contractor expertise and knowledge.

3.0

VEHICLE SUSTAINING ENGINEERING 
3.1

RESERVED

3.2.0

COMMON REQUIREMENTS

This section contains requirements that are applicable to Vehicle Sustaining, Subsystem Management, EVR Integration, EVA Integration, Propulsion Integration, S&MA, and IVA Integration.  

3.2 1

The following requirements are applicable to sections 3.3, 3.4, 3.5, 3.6, 3.7, 3.8,

and 3.9 of this SOW.
3.2.1.1

ISS BOARDS, PANELS AND WORKING GROUPS
The contractor shall provide data, analyses and input to status and decision making at the ISS Program Boards, Panels and Working Groups as identified in SSP50200-01 and Annex L of the same document to accomplish the sustaining engineering, post production support, subsystem management and integration responsibilities defined herein.

3.2.1.2

RESERVED
3.2.1.3 ANOMALY RESOLUTION

The contractor shall identify, investigate, resolve and document flight and ground hardware and software anomalies for all hardware and software sustained by this contract.  The contractor shall also provide tests, analyses, and engineering data to support anomaly resolution of IP/P, payload, or GFE hardware as necessary to implement the requirements of this contract.  Applicable anomalies shall be documented per the Problem Reporting And Corrective Action (hardware) SSP 30223 and Process Version and Control System software, including utilization of the NASA approved Station Program Notes (SPNs) process for software problem report disposition.

3.2.1.4

RESERVED

3.2.1.5

STUDIES, TESTS AND ANALYSES

The contractor shall perform studies, tests and analyses to resolve issues, to develop flight and stage assessments, to integrate IP/P, GFE and payload hardware/software and to develop planning requirements.

3.2.1.6

CERTIFICATE OF FLIGHT READINESS (CoFR)

The contractor shall provide a statement of flight readiness of all hardware and software sustained under this contract, also, all analyses and modeling performed under this contract for each flight, and each software uplink as part of the Certificate of Flight Readiness (CoFR) process in accordance with SSP 50108.  The contractor shall develop and implement to a CoFR endorsement plan in accordance with DRD F-MI-01.

3.2.1.7

FLIGHT OPERATIONS
3.2.1.7.1 MISSION EVALUATION ROOM (MER)

The contractor shall provide real-time MER support during ISS operations to ensure safe and efficient Vehicle operations and mission success, resolve anomalies, monitor and document the actual vs. expected performance of the vehicle and performance trends.  The contractor shall provide data and analyses as necessary to perform this task for all hardware/software sustained for integration of IP/P, payload or GFE hardware performed under this contract
.

3.2.1.7.2 MER MANAGEMENT

The contractor shall provide technical leadership in the MER to manage MER activities.  MER activities include assessing anomaly time criticality, reporting to the ISS Mission Management Team, assignment of priorities for resources to resolve anomalies, responding to requests for data from the Flight Control Team, and the ISS Program Management Center and anomaly documentation and resolution.

3.2.1.7.3 HARDWARE HISTORY RETRIEVAL SYSTEM

The contractor shall maintain the ISS Program Hardware History Retrieval System to provide a repository of data required by the ISS for anomaly resolution.  The contractor shall scan and index required data produced within this contract and data provided by NASA (GFE/IP).

3.2.1.8

OPERATIONS DOCUMENTATION

3.2.1.8.1
The contractor shall provide source data for the development or modification of malfunction procedures, flight rules and system drawings.

3.2.1.8.2
The contractor shall review, evaluate and provide concurrence on operations documentation, including Station Operations Data File (SODF), Flight Data File (FDF), Flight Rules, Assembly Operations Handbook, systems drawings and briefs.  This includes review, evaluation and concurrence of products for the Flight Operations Reviews (FOR).

3.2.1.9

ANALYTICAL TOOLS/MODELS

The contractor shall maintain analytical models and tools required to execute the requirements of this contract to reflect the current state of the hardware/software and On-Orbit vehicle.  GFE tools and models required to be maintained are listed in Appendix F, Analytical Models & Tools.  Models, tools and associated documentation to be delivered to NASA are detailed in DRD F-VE-04.

3.2.1.10
INTEGRATION OF USOS WITH IP/Ps, PAYLOADS AND GFE

The contractor shall integrate GFE, Payload, and IP/P hardware and software with the USOS to ensure the Vehicle meets requirements per SSP 41000 and SSP 41162 per Depth of Penetration definition in Appendix K.

3.2.1.11
ENGINEERING ANALYSIS

3.2.1.11.1
The contractor shall provide analytical integration of the USOS and evaluation of the ISS System and its interfaces, including model development and integrated analyses with IP/P math models, for mission planning and anomaly resolution.  Such analytical integration includes participation in strategic phase A/B studies of the impacts to the existing hardware, which would result from architectural changes, enhancements or contingency scenarios of the ISS under evaluation by NASA.

3.2.1.11.2

The contractor shall provide as-flown flight performance telemetry data to support the development and maintenance of specific models, especially plume heating and effects, channelized power generation, channelized heat rejection, which are maintained under the direction of NASA through institutional resources or through the Program Integration and Control Contract.

3.2.1.11.3.1 The Contractor shall verify and close all open requirements in the ISS System Specification, SSP 41000 and ISS Segment Specification, SSP 41162, through Stage 10A in accordance with DRDs VE20 and VE24 to complete verification closure of all ISS requirements.  The Contractor shall provide final assessment of requirements remaining open at the end Stage 10A.

3.2.1.11.3.2 After Stage 10A, the Contractor shall provide verification data to the Program Integration and Control contractor for all open requirements in SSP 41000 and SSP 41162 traceable to hardware/software sustained herein.  The data shall be consistent with the requirements of DRDs VE-20 and VE-24.

3.2.1.12
BILATERAL HARDWARE AND SOFTWARE EXCHANGE AGREEEMENTS AND BILATERAL DATA EXCHANGE AGREEEMENTS


3.2.1.12.1
The contractor shall implement the hardware and software exchange agreements with the IP/P per the baseline Bilateral Data Exchange Agreements and the baseline Bilateral  Hardware Software Exchange Agreements List and Schedules (BDEALs and BHSEALS) to ensure integration of IP/P elements with Vehicle Segment. 

3.2.1.12.2
The contractor shall provide inputs and review BDEALs and BHSEALS that have not been baselined to ensure data and hardware/software exchange requirements of this contract are met.  

3.2.2

The following requirements are applicable to sections 3.3, 3.4, 3.5, 3.6, 3.7, and 3.9 of this statement of work.

3.2.2.1 ENGINEERING FLIGHT PLANNING REQUIREMENTS

The contractor shall provide inputs to the Mission Integration Plan and all Annexes, Increment Definition and Requirements Plan (IDRP) and the Planning Period Increment Definition Requirement Documents (IDRDs) in order to submit flight and stage requirements/tasks necessary to maintain and assemble all hardware/software sustained by this contract to provide integration of IP/P, payload or GFE hardware performed under this contract.

3.2.2.2 HARDWARE AND SOFTWARE ENHANCEMENTS

The contractor shall propose to NASA, via the Program’s change process, hardware and software enhancements or modifications identified during the nominal performance of this contract to maintain, and expand the performance of, or reduce operational costs for the vehicle.  The contractor shall provide requirements definition of any approved enhancements identified.

3.2.2.3

VEHICLE CERTIFICATION AND OPERATIONAL DATA

3.2.2.3.1
RESERVED

3.2.2.3.2
The contractor shall maintain the Space Station Operational Data Book (SSODB) and Vehicle Certification Baseline for all USOS Subsystems, Specialty Engineering areas, EVA, and EVR to ensure the data is current with the state of the vehicle hardware and software for the ISS Program.

3.2.2.3.3
The contractor shall assess changes to the SSODB data and submit associated updates to maintenance and flight products  (e.g., flight rules and crew procedures) to ensure the Vehicle is operated within acceptable limits.

3.3

VEHICLE SEGMENT SUSTAINING
The contractor shall provide sustaining engineering for the ISS, Vehicle Segment to:

· Ensure a safe and operational vehicle for execution of ISS research and development activities (Utilization Plan).

· Prevent loss of life or vehicle.

· Manage the engineering baseline.

· Assess and document the detailed performance of the Vehicle segment hardware and software per the following requirements.

Sustaining engineering is applicable to hardware and software installed or destined for installation on the orbiting vehicle or in ground facilities, including support equipment. 

3.3.1 VEHICLE SEGMENT SUSTAINING ENGINEERING MANAGEMENT

AND INTEGRATION

3.3.1.1

The contractor shall integrate sustaining activities with the ISS Program, Space Shuttle

Program, International Partners and Participants, Payloads (including research) and other NASA 

organizations as required to execute the contract.

3.3.1.2

The contractor shall provide sustaining engineering to all sites and organizations (including the IP/P) that have designated hardware/software listed in Appendices A, B, and in the Government On-Line Data (GOLD) database.  The contractor shall sustain the flight hardware,

software and NASA facilities and GSE as listed in Appendix A, B, C and the GOLD database.

3.3.2

TECHNICAL REQUIREMENTS

3.3.2.1 PROGRAM DOCUMENTATION

The contractor shall maintain and provide the coordination function for the ISS Program documentation listed in Appendix E to ensure applicable requirements and processes are current.

3.3.2.2 ENGINEERING FOR POST PRODUCTION SUPPORT

The contractor shall provide engineering for ORU repair and maintenance, material review, production of design engineering for minor modifications, ORU repair transition from Original Equipment Manufacturer (OEM) to depots or new facilities and On-Orbit maintenance planning and procedural development to ensure ORUs meet system functionality requirements.

3.3.2.3 ON-ORBIT CONFIGURATION DEFINITION

The contractor shall identify the On-Orbit subsystem configuration required for vehicle hardware sustained under this contract to execute the On-Orbit tasks and resolve anomalies.  The contractor shall resolve vehicle configuration discrepancies.

3.3.2.4 LAUNCH AND PROCESSING SITE INTEGRATION/DE-INTEGRATION

The contractor shall provide data, analyses and decision making inputs to the launch and processing sites’ integration/de-integration activities to perform modification kit installation, element closeout, pad and launch operations, hardware assembly, test, issue resolution and software loading and test.  
3.3.2.5
FLIGHT TRAINERS, CREW TRAINING AND OPERATIONS PROCEDURES VERIFICATION

The contractor shall investigate and resolve Vehicle Segment hardware and software anomalies found during trainer development integration and updates, crew training, or procedure verification with the Space Station Training Facility (SSTF), Part Task Trainer (PTT), Russian Segment Trainer (RST) and other ISS simulators and mockups to isolate and correct issues attributed to hardware and software sustained by the contractor.  

3.3.2.6

RESERVED 
3.3.2.7

3D CAD MODELS

3.3.2.7.1
The contractor shall take delivery of all validated 3-D solid CAD models from the hardware developers and hardware integrators and maintain a library of models on a NASA server for access by all Program users, including the IP/Ps and the research community.  It is the responsibility of the hardware provider to provide validated models.  The contractor shall check the models against released 2-dimensional drawings to ensure accuracy.  The contractor shall incorporate as built measurement data into the CAD model and provide a final CAD model prior to launch.  This central repository shall be the reliable sole source for CAD models for the analysis teams, so there will be a consistent set of data.  The contractor shall use the CAD formats for delivery and delivery schedule per DRD F-VE-02. 

3.3.2.7.2
The contractor shall translate models into formats as defined in DRD F-VE-02 in the format that the CAD users require for their workstations.
3.3.2.7.3          The contractor shall provide integrated models of the exterior of USOS cargo elements for hardware that is integrated onto the element at KSC and provide integrated stage models of the exterior of hardware that is installed/de-installed/moved on-orbit (e.g. antennas, handrails, slide wires, targets, etc.).  These integrated models will be used for clearance assessments, robotic analyses, etc.

3.3.2.7.4
The contractor shall maintain the capability to develop 3-D CAD models of hardware other than USOS.  When hardware providers do not have 3-D CAD capability, the contractor shall transform 2-D released engineering drawings and produce 3-D CAD models for ORUs and Assemblies.

3.3.2.7.5
The contractor shall maintain the Stage Model Interface Location Spreadsheet on the NASA CAD web page.  This spread sheet documents the major sub-element interface points located in the ISS On-Orbit assembly model with respect to the Space Station Coordinate System.  This data is required for assembly analyses.  Other reference points are also requested by users (e.g. keel pins, trunnions, etc.).

3.3.2.7.6
The contractor shall maintain ISS hardware and coordinate data as required by the ISS Program.  This link, http://iss-www.jsc.nasa.gov/ss/issapt/cadweb/, on the NASA CAD web page contains coordinate locations for hardware items (e.g. vents, grapple fixtures, camera ports, etc.) taken from the validated CAD models.

3.3.2.7.7
The contractor shall extract physical configuration data from CAD models as required by the ISS Program and the Space Shuttle Program users.

3.3.2.8

STAGE/ON-ORBIT INSTALLATION DRAWINGS

3.3.2.8.1
The contractor shall obtain top assembly parts lists for each Vehicle element, GFE hardware, and IP/P hardware from the hardware developers.  For the current stage, the contractor shall produce the integrated On-orbit Stage Configuration Drawing Parts List (which is a released parts list for each stage) and submit to the VMDB per DRD PC25.  The stage drawing will be used by CM as released documentation of the build up of the product structure and by the Mission Operation Directorate (MOD) for procedure development and verification.

3.3.2.8.2
The contractor shall provide On-Orbit Stage Configuration Drawings, showing stage complete configuration of Contractor provided USOS end items with On-Orbit installed and removed items accounted for within the drawing in accordance with American Society of Mechanical Engineers Y14.100, Y14.35, and Y14.24 and submit to the VMDB per DRD PC25.  These drawings provide engineering design definition to assembly launch configuration hardware into the on-orbit vehicle, which eventually meet SSP 41000.

3.3.2.9

VEHICLE INTEGRATION DATA
3.3.2.9.1
The contractor shall prepare, maintain and submit engineering drawings in accordance with DRD F-VE-09.

3.3.2.9.2
The contractor shall capture, integrate and deliver the Vehicle safety and engineering data needed for the ISS Vehicle integration and operation.  Scope, content and functionality shall be in accordance with DRD VE32.

3.3.2.10 MASS PROPERTY DATA

The contractor shall develop pre-flight and post-flight On-Orbit ISS Program mass properties prior to every ISS flight docking, undocking and re-docking.  The contractor shall coordinate and provide mass properties to the Russians as per protocol agreement.

3.3.3 COORDINATE SYSTEM

The contractor shall transmit data that requires coordinate system definition (e.g., mass properties, 3D CAD models, etc.) in accordance with SSP 30219, Space Station Reference Coordinate Systems Document.  

3.3.4

ENGINEERING DATA MANAGEMENT (EDM)/VMDB

3.3.4.1

VMDB DATA INTEGRATION MANAGEMENT

3.3.4.1.1
The contractor shall receive and accept delivery from the ISS Program Data Owners,  the Vehicle engineering and safety data and GFD defined in DRD VE32, “VMDB Vehicle Engineering Data”.

3.3.4.1.2
The contractor shall capture, populate, integrate, and manage configuration of the data  (Vehicle engineering and safety data and the GFD needed for Vehicle integration and operations) in the VMDB.

3.3.4.1.2.1
Data capturing includes resolving data discrepancies among data sources and pre-processing to convert hard copy to electronic files, and to configure electronic files for direct loading into the VMDB.

3.3.4.1.2.2
Data population includes formatting, loading, analyzing and resolving data discrepancies.  The contractor shall populate the VMDB with nominal change traffic and documents, which includes:

· Engineering drawings, which meet DRD F-VE-09, Engineering Drawings and Associated Lists.

· Tabular data-Integrated, top to bottom vehicle, manifest configurations, attributes, and PDF documents.

· Data integration includes receiving, migrating and releasing Indentured Parts List (IPL) data.

· Configuration Management includes validating and assessing data integrity; implementing the processes and procedures as defined in the VMDB Data Integration Plan, D684-10090-01.

3.3.4.1.3
The Contractor shall provide an electronic data conversion facility to format drawing data in accordance with DRD F-VE-13, Data Conversion and Interface Facility for GFE/IP drawings to the VMDB, SSP 50177/GFD Description Document, and VMDB requirements for Engineering drawings for NASA GFE and IP/P hardware.
3.3.4.1.4
The contractor shall deliver all GFE and IP/P released engineering drawings to the VMDB, which includes integrating with the Space Station Library to coordinate deliveries of the data packages that contain hardcopy drawings and IP electronic deliveries to the VMDB.

3.3.4.1.5
RESERVED
3.3.4.1.6
RESERVED

3.3.4.1.7
The contractor shall implement and maintain the process for VMDB manifest data as described in the VMDB Work Instruction for VMDB Manifest Data Processing, MGT-OL-012 .

3.3.4.1.8
The contractor shall provide help desk function VMDB user community for help calls, data issues, missing data and ad-hoc queries. 

3.3.4.1.9 The contractor shall provide quarterly functional data training to VMDB users.  This includes:

a.  
Develop and implement training to educate users on how to navigate the VMDB and retrieve data.  This training focuses on data needs, problem solving and navigating the VMDB using the reporting and browser tools.

b.  
Coordinate (set-up, notify and distribute information).

c.  
Create and maintain training documents.

3.3.5

RESERVED

3.3.6

RESERVED

3.3.7

SOFTWARE SUSTAINING ENGINEERING

3.3.7.1 SOFTWARE MANAGEMENT PLAN

The contractor shall develop and implement a software sustaining strategy to manage, update, and maintain the ISS Program software.  The ISS Program’s software shall consist of flight, ground, and test software/simulation and data developed for the USOS and common software provided to the IP/P and Payloads.  The software sustaining strategy shall specify the contractor’s integrated maintenance of all CSCIs (see SOW, appendix B), simulation software, COTS, and the resolution of related software problem reports.
3.3.7.2

SOFTWARE MODIFICATION

3.3.7.2.1
The contractor shall develop, test, verify and deliver software modifications (recompiles, application software releases, patches, pre-positioned loads and simulations) in accordance with D684-10017-01 Software Development Plan and SSP 50482 Software Management Plan to ensure verification of software modifications prior to operational use.  

3.3.7.2.2
The contractor shall develop and execute Formal Qualification Test for each flight software CSCI release, patch, and PPL in accordance with D684-10017-01 Software Development Plan to ensure certified software releases are delivered.

3.3.7.2.3
The contractor shall develop, test, verify, and deliver, per DRD SE02, software patches as required for On-Orbit software fixes that are deemed critical by the ISS Program and cannot wait for the next flight software CSCI release of the software.  When directed by the ISS Program for catastrophic and time critical software patches, the contractor shall deliver a certified patch within 24 hours.
3.3.7.2.4
The contractor shall develop, test, verify, and deliver, per DRD SE02, PPL to meet vehicle performance requirements for the flight software CSCIs and Firmware Controllers listed in Appendix B.  When directed by the ISS Program for catastrophic and time critical PPLs, the contractor shall deliver a certified PPL within 24 hours.

3.3.7.2.5
The contractor shall integrate all signal data and inputs including: IPs to develop and deliver a Standard Out file per NASA approved Software CR process.  The Standard Out file (DRD VE28) shall conform to the format described in Standard Out Definition Document (SODD) D684-10177-01 and the Data Integration Standards.  The Data Integration Standards shall be documented per DRD F-SW-01.

3.3.7.3

INTEGRATED FLIGHT LOADS (IFL)

3.3.7.3.1
The contractor shall produce and deliver software in the form of IFLs DRD SE02, to the user community.  The contractor shall deliver both pre-planned IFL deliveries and expedited (within 24 hours of notification) IFL deliveries.

3.3.7.3.2
The Contractor shall provide the documentation associated with an IFL defining the On-Orbit software configuration requirements that include all of the software products that must be up-linked, the constraints associated with the software products, and the On-Orbit operational impacts if the product is not up-linked.

3.3.7.4

STAGE TEST

The contractor shall define and execute Stage tests that verify the software-to-software interfaces for all CSCI releases utilizing the SDIL in accordance with the Software Development Plan D684-10017-01 and the Software Management Plan SSP50482.

3.3.7.5 Reserved

3.3.7.6

CREW DISPLAYS

3.3.7.6.1
The contractor shall develop and maintain requirements and architecture associated with Crew Displays.  The requirements and architecture shall comply with SSP 50313, ISS displays and graphics commonality standards.

3.3.7.6.2
The contractor shall develop displays in accordance with requirements from the Integrated Display and Graphic Standards (IDAGS) charter, ISSP-PPD 503.

3.3.7.6.3
The contractor shall provide data, analyses and input to status and decision making at the IDAGS Panel to ensure display implementation.

3.3.7.6 CAUTION AND WARNING

The contractor shall develop and maintain Caution and Warning files for the ISS Vehicle per NASA approved Software CR process.  The C&W files shall conform to the format described in SODD D684-10177-01 section 30.7.1.3.2.
3.3.7.8

RESERVED

3.3.7.9

FACILITIES

3.3.7.9.1
The contractor shall maintain and operate the SDIL (see Appendix C) including all hardware, support equipment, software and software tools to perform hardware/software integration, flight software verification, anomaly investigation/resolution flight following and other Program integration and test functions.  This includes maintaining USOS, GFE, and IP hardware and software interfaces for the ISS.

3.3.7.9.2
The contractor shall utilize the SVF, to complete integration and verification of the ISS Vehicle per applicable open requirements in 

SSP 41000 per Appendix Z for flight software and data loads.

3.3.7.9.3
The contractor shall utilize the MBF as the official ISS Program repository for storage and distribution of the ISS signal data, flight software, and simulation software, C&W etc.
3.3.7.9.4
The contractor shall utilize the ISS Software Integration Laboratory (ISIL) for anomaly investigation/resolution, flight following and other software integration and testing.

3.3.7.9.5
The contractor shall create the schedule for the labs and facilities to implement formal qualification testing, stage testing, hardware/software integration testing, flight following activities, IP/P software testing, Ground Segment end-to-end testing, operational readiness test, mission configuration testing, procedure validation and other testing as approved by NASA.

3.3.7.9.6
The contractor shall develop, manage and maintain interface requirements/ICDs

for USOS test facilities to support interface testing/verification with IP/P provided hardware and software integrated into NASA facilities.

3.3.7.10
COMMAND AND TELEMETRY

The contractor shall conduct an analysis of the Command and Telemetry and to provide a certification report for each CSCI release per the Command and Telemetry Certification

for the USOS System, D684-10436 or equivalent ASCB approved process.

3.3.7.11
SOFTWARE SCHEDULING

3.3.7.11.1
The contractor shall provide data, analyses and decision making input to the ISS Program panel chartered to control integrated software schedules, oversee development status, control configuration of formally released software, integrated software loads, and data files developed to satisfy verification, training and mission objectives.  

3.3.7.11.2
The contractor shall deliver an integrated software schedule per DRD F-SW-03 to ensure software deliveries meet the ISS Program milestones.

3.3.7.12
SOFTWARE NON-CONFORMANCES
3.3.7.12.1
The contractor shall provide data, analyses and decision-making input to the 

team chartered per the SOW paragraph 3.2.1 to disposition non-conformances documented in Software Problem Reports.

3.3.7.12.2
The contractor shall manage the Station Program Note (SPN) process, track 

open SPNs and ensure resolution of problems or issues with drafted SPNs that document flight software workarounds in accordance with the NASA Approved SPN Process.

3.3.7.13 FLIGHT SOFTWARE OPERATIONS HANDBOOK

The contractor shall maintain the Flight Software Operations Handbook (FSOH) per DRD F-SW-05.

3.3.8

USOS POST PRODUCTION SUPPORT (PPS)

The Post Production Support (PPS) effort provides logistics for flight hardware listed in Appendix A and includes the maintenance and repair of failed hardware and replenishment/procurement of spares, and repair parts.  The contractor shall plan the performance of PPS tasks on an annual basis and provide NASA with an annual plan which delineates the logistics responsibilities and products required to successfully support the operational phase of the ISS Program.  

3.3.8.1

LOGISTICS SUPPORT ANALYSIS

The contractor shall develop and maintain technical data including LSARs and technical data and documentation located in the NASA Enhanced Automated Graphical Logistics Environment (EAGLE) database to ensure the ISS Program has accurate data readily available to maintain and logistically support ISS hardware.  The contractor shall integrate technical data developed for the USOS and the ISS Vehicle to provide a comprehensive body of data (i.e., in EAGLE) for the Vehicle.  Updates of Logistics Support Analysis and Technical Data & Documentation shall be performed in accordance with the standards and processes in D684-10041-1-01 and D684-10041-1-04. 

3.3.8.2

MAINTENANCE PLANS

3.3.8.2.1
The contractor shall develop and submit to the Mission Integration Contract on-orbit maintenance plans that are used as inputs to the IDRP and Planning Period for the IDRDs annexes to determine logistics allocations for crew time and up mass/down mass for the USOS and the ISS Vehicle.

3.3.8.2.2
The contractor shall assess the supportability of the USOS and the ISS Vehicle in terms of crew time, up mass/down mass and functional availability to support management decisions concerning supportability of the ISS. (DRD F-LM-01, F-LM-02).

3.3.8.2.3
The contractor shall develop, update and maintain IDRD Annex 2 (DRD F-LM-03) for each ISS stage for the USOS, and the ISS Vehicle to integrate the maintenance requirements and planning across the ISS Vehicle.

3.3.8.2.4
The contractor shall develop and submit to the Mission Integration Contract Manifest Requests, and ensure on time delivery of hardware and supporting documentation, including On-Orbit imagery requirements for all hardware required to be delivered to/returned from the On-Orbit vehicle to perform this contract’s function per the Mission Integration Dataset Blankbook, SSP 50622 and SSP50200-02, SPIP Volume 2.  The contractor shall implement pre-flight imagery requirements for new ORU installations per SSP50502 and the ISS Hardware Pre-flight Imagery Requirements.  The contractor shall validate mass and dimensional data and other part attributes prior to submission of Manifest Request.  This task is to ensure the spares, repair parts, tools and maintenance consumables necessary to maintain ISS are delivered to ISS and returned when required.

3.3.8.2.5
The contractor shall provide logistics up-mass, crew time and On-Orbit stowage requirements for the operations summary for the USOS and the ISS Vehicle.  This information defines the resources required long term to maintain the ISS Vehicle. (Ref: DRD F-LM-01)

3.3.8.3

ON-ORBIT MAINTENANCE OPERATIONS
3.3.8.3.1
The contractor shall provide logistics and maintenance data generated from maintenance operations to the Mission Integration contractor, analyses and decision-making input to ISS vehicle operations issues and anomalies in the MER to support On-Orbit USOS maintenance operations.

3.3.8.3.2
The contractor shall maintain logistics data products and databases consistent with On-Orbit hardware status.  This task includes up-dating the Maintenance Data Collection for the USOS and ISS Vehicle as maintenance occurs and the tracking of limited life items per Joint Program Directive (JPD)-315, Limited Life Item (L&I) Tracking and Control.  This task ensures that historical data is readily available to support future maintenance planning, spares management and repair decisions.

3.3.8.4 ON-ORBIT GOVERNMENT PROPERTY

The contractor shall perform On-Orbit government property accounting of the USOS using GOLD to ensure accountability of government hardware.

3.3.8.5

MATERIAL MANAGEMENT

3.3.8.5.1
The contractor shall track spare hardware On-Orbit in the GOLD database to include USOS and IP/P core systems hardware and payload support hardware.

3.3.8.5.2
The contractor shall perform asset tracking inventory management and maintenance data collection of hardware required to execute the logistics function.

3.3.8.5.3
The contractor shall perform vendor and parts obsolescence monitoring and identify issues for hardware to ensure that NASA has opportunities to address obsolescence through procurements or redesign in time to avoid supportability issues. (DRD F-LM-04)

3.3.8.5.4
The contractor shall package and ship hardware per approved engineering and NPG 6000.1 to ensure safe, timely delivery of ISS hardware.

3.3.8.5.5
The contractor shall manage the residual asset process including the review, disposition and archival of all hardware from the USOS vehicle development contract in order to retain hardware potentially useful to the ISS, and to excess hardware causing unnecessary expense.

3.3.8.5.6
The contractor shall procure or manufacture hardware to execute hardware repair as directed by a Maintenance Action Request (MAR) from the System Problem Resolution Teams (SPRTs) and to meet hardware delivery requirements.

3.3.8.6

MAINTENANCE AND REPAIR

3.3.8.6.1
The contractor shall maintain and repair flight hardware per program requirements at facilities certified per SSP 50276.  The hardware shall be delivered to the next level integrator with all acceptance test requirements satisfied.  This task is performed to ensure hardware is repaired-to-print in time to meet on-going support requirements.

3.3.8.6.2
The contractor shall resolve issues in the SPRTs and manage the MAR process per ISS JPD 327.  This task is performed to coordinate hardware disposition per the SPRTs and to ensure SPRT direction is supported by the repair facilities.

3.3.8.6.3
The contractor shall perform modifications and minor up-grades that have been approved by the ISS Program so that flight worthy hardware is available when needed.  This may include the production or procurement of modification kits per ISS Program approved engineering.

3.3.8.6.4
The contractor shall up-date technical documentation (ADPs, TCTIs, INCs) and databases, as required, to document up-grades, modifications, maintenance and repair actions.  This includes the delivery of as built parts lists for kitted items.  This task is to ensure that the USOS technical baseline is consistently up-to-date.  Up-dates to technical documentation as a result of modification kits and up-grades shall be performed in accordance with D684-10749-01.

3.3.8.7 DATA SYSTEMS

The contractor shall provide sustaining of the GOLD data system and develop software patches and up-grades as needed to meet the requirements of this contract.  The contractor shall identify shortfalls and requirements changes for EAGLE, CITRIX, and TACTRAC systems as needed to meet the requirements of this contract.

3.3.9

The contractor shall perform, and document results of element cable and fluid mate, demate, and fit checks (e.g., On-Orbit Constraints Test) for all flight elements available through the contract period.

3.4

ISS SUBSYSTEM MANAGEMENT

The contractor shall manage the integrated performance of the end-to-end subsystem, across all ISS segments for the following subsystems and specialty engineering areas: 

· Electrical Power Subsystem (EPS)

· Structures and Mechanical Subsystem (S&M)

· Passive Thermal Control Subsystem (PTCS)

· Active Thermal Control Subsystem (ATCS)

· Environmental Control and Life Support Subsystem (ECLS)

· Command and Data Handling Subsystem (C&DH)

· Communication and Tracking Subsystem (C&T)

· Guidance, Navigation and Control Subsystem (GNC)

· Caution and Warning Subsystem (C&W)

· Software Subsystem (including PCS)

· Materials and Processes

· EEE Parts

· Electromagnetic Effects (EME)

· Natural and Induced Environments 

The contractor shall ensure physical, functional, safety and operational compatibility at the USOS element to IP/P element interface within constraints of the MOUs, IGAs and JMPs to protect the crew and vehicle and facilitate the ISS research activities.  NASA will provide these documents. The IP/P element providers are responsible for sustaining their contribution (e.g., hardware, software, data products, schematics, unless specifically called out in an IP/P MOU, IGAs or JMPS).

3.4.1

SUBSYSTEM ANALYSIS AND INTEGRATION

3.4.1.1

The contractor shall perform GFE and IP integration per DOP definition in Appendix K to assess Subsystems hardware and software interface compatibility, validate verification requirements and plans, analyze and document subsystem integrated performance, define integrated Subsystem test configuration, test procedure and test requirements.  Provide Assembly and Ops Support Plan to scheduled Stage Integration Reviews.  For each subsystem, the plan shall show subsystem architecture prior to and after the flight, and required checkout during the flight.  The contractor shall also provide On-Orbit checkout objectives, increment EVA and other increment Ops that are prerequisites to the launch under review or subsequent launches, as well as known issues and concerns to each Stage Integration Review.  

3.4.1.2

The contractor shall perform ISS time-phased power resource analyses and integration in support of the ISS assembly and utilization operations.  This work shall include the development of operational concepts, procedures and vehicle power configurations that are compatible with the limitations of the ISS power system. 

3.4.1.2.1
The contractor shall obtain time-phased power generation elements to perform this effort from the ISS repository or directly from NASA.

3.4.1.2.2 
The contractor shall develop and maintain power and thermal resource data and submit it to the VMDB.

3.4.1.3

The contractor shall provide assessments of Vehicle hardware, software, consumable and logistics impacts to flight attitude and altitude profiles under evaluation by the ISS Program Integration Contractor.

3.4.1.4

The contractor shall provide assessments of Vehicle hardware thermal performance to resolve issues identified by the ISS Program Integration Contractor launch to activation evaluation, ensuring certified thermal limits of Vehicle hardware are not exceeded.

3.4.1.5

The contractor shall generate the design and verification requirement definition for Vehicle Subsystem hardware being integrated into the ISS and for Subsystems across element interfaces, including allocated requirements across element-to-element interfaces to ensure complete requirements verification closure.

3.4.1.6

The contractor shall perform the following to integrate the vehicle hardware requirements with the associated FSE, External Stowage Platform, and External Carrier development, integration, and operations performed by the NASA, Cargo Mission Contractor, and the Mission Integration Contractor.

3.4.1.6.1
Deliver to the appropriate Program repository the following information pertaining to ORU’s sustained in Appendix A for use in the development, configuration, certification and integration of FSE, External Stowage Platforms and External Carriers:

3.4.1.6.1.1
Structural, thermal, CAD and mass properties models.

3.4.1.6.1.2
Non-operating hardware constraints.

3.4.1.6.1.3
Interface definition.
3.4.1.6.2
The contractor shall participate in design and integration reviews to identify and resolve issues associated with specific carrier configuration and carrier or FSE design as it impacts ORU’s sustained by this contract. 

3.4.1.6.3
The contractor shall provide technical requirements for Carrier or stowage platform configuration and integration to ensure vehicle certification limits are protected, and to identify issues with carrier configuration by performing the following:

3.4.1.6.3.1
The contractor shall participate in design and integration reviews to identify and resolve issues associated with carrier configuration and design as it impacts the On-Orbit Vehicle. 

3.4.1.6.3.2
In support of operations planning, the contractor shall perform EVA and EVR assessments of carrier configurations under evaluation by the carrier integrator and identify and resolve issues with the carrier integrator.

3.4.1.6.4
The contractor shall provide analytical integration of integrated carrier or stowage platform configuration with the ISS Vehicle by performing the following:

3.4.1.6.4.1
The contractor shall perform integrated ISS structural, thermal, power, MMOD, microgravity, EVR, EMI/EMC and EVA analyses to identify issues with carrier configuration or operations.

3.4.1.6.4.2
The contractor shall provide up-dated thermal, structural, dynamic, EMI, and MMOD environments and results of assessments to Cargo Mission Contractor for issue resolution with ORU providers.

3.4.1.6.4.3
The contractor shall resolve issues between carrier configuration and the On-Orbit vehicle with the Cargo Mission Contractor.

3.4.1.6.5
The contractor shall provide as-built measurement data of flight hardware that will attach to the Vehicle to support clearance analyses and integration tasks (e.g., static fit analysis for ISS element mating interfaces).  The items to be measured on the elements are defined at the Measurement Technical Interchange Meetings (TIMs) for the cargo elements, and elements of USOS, GFE, IP/P hardware.  The contractor shall incorporate the as-built measurements into the final CAD model.

3.4.1.6.6
The contractor shall conduct Measurement TIMs to gather requirements from the ISS/SSP Program users on the flight hardware requiring as-built dimensions.  The Measurement TIMs will be held at L-12 months and the users shall submit their request on the Measurement Form via the CAD Team website on the ISS homepage.
3.4.1.7

The contractor shall define Station Detailed Test Objectives (SDTOs) according to SSP50448, SDTO Catalog, as needed to evaluate system capability expansion necessary to sustain the vehicle.

3.4.2

PERFORM MISSION EVALUATION 

3.4.2.1

The contractor shall monitor and maintain status of overall subsystem architecture and topology changes, including the addition of IP/P, GFE, or Payload hardware to the subsystem to ensure thorough understanding of the Subsystem configuration for supporting Subsystem performance assessment or anomaly resolution.  Schematics, drawings and documentation to be delivered to NASA are detailed in DRD F-VE-08.

3.4.2.2

The contractor shall track and document the consumed life of all life-limited hardware sustained by this contract to support assessment of impacts on maintenance planning and On-Orbit operations.

3.4.3 FLIGHT PLANNING

Assess ISS launches, stages and increments to assure the planned activities fall within the certified capability of the vehicle and the end-to-end subsystem.

3.4.4

IP TEST AND VERIFICATION

3.4.4.1 TEST

The contractor shall conduct functional interface testing for IP provided modules and components as specified in bilateral integration and verification plans.  The task includes system and subsystem coordination, and preparation of test reports with IPs.  This task is required to ensure thorough interface compatibility verification with the USOS prior to launch, On-Orbit assembly, and On-Orbit activation operations with Vehicle Subsystems.  

3.4.4.2

VERIFICATION

The contractor shall collect and incorporate the source IP verification data into RTM/PVIS no later than the scheduled IP CoFR through Stage 10A.

3.4.5 IP ELEMENT TECHNICAL INTEGRATION

The contractor shall perform the following tasks to technically integrate IP elements (JEM, CAM/CR, HTV, Columbus, Cupola, ATV, SPDM) into ISS subsystems:

3.4.5.1

Define data requirements for and participate in NASA-supported, IP element/segment-level reviews, including requirements reviews, design reviews, qualification and verification reviews, acceptance reviews, and pre-shipment reviews to validate that the IP element meets requirements defined in SSP41000 by performing the following.  Identify and resolve issues.

3.4.5.2

RESERVED
3.4.6 SPECIALTY ENGINEERING

In addition, to the generic tasks required for subsystem management above, the following tasks are also required for the specialty engineering areas (Materials & Processes, EEE Parts, Electromagnetic Effects, and Natural & Induced Environments).

3.4.6.1

The contractor shall maintain and implement specialty engineering control programs for the ISS Program to ensure compliance with Program requirements and engineering practices as defined in:

· SSP 41000, System Specification for the ISS (Natural and Induced Environments section).

· SSP 30312, EEE and Mechanical Parts Management and Implementation Plan.

· SSP 30233, Space Station Requirements for Materials & Processes (M&P).  The materials used for the ISS Program hardware shall be reported and reviewed through the processes identified in DRD’s VE09, MIUL and VE10 MUA.

· SSP 30243, Space Station Requirements for Electromagnetic Compatibility.

3.4.6.2

The contractor shall review waivers and exceptions to ISS specialty engineering requirements for hardware provided or modified by all ISS Program contracts, GFE providers, payload providers, and IP/Ps to ensure consistency in implementation.  The contractor shall audit submitted MUA’s, MIUL’s for hardware provided or modified by all ISS Program contracts (except those managed by NASA JSC and NASA MSFC) and by IP/Ps to ensure consistency in implementation.  This responsibility shall be consistent with the Depth of Penetration scope definition in Appendix K.

3.5

EXTRAVEHICULAR ROBOTICS (EVR) INTEGRATION

3.5.1

The Contractor shall ensure physical, functional, safety, and operational EVR compatibility at the USOS element-to-IP/P element interface within constraints of the BIVP, BHSEALS, and BDEALS.  IP/P element providers are responsible for sustaining their contribution (e.g., hardware, software, data products, schematics), unless specifically called out in an IP/P BIVP, BHSEALS, and BDEALS.

3.5.2

The contractor shall develop and implement requirements and procedures for end-to-end EVR operations across the ISS Vehicle to ensure ORU/element Robotics compatibility and to ensure Robotics operability.
3.5.3

The contractor shall integrate the system design of the elements involved in the ISS robotic assembly/maintenance operations and validate assembly/maintenance operational concepts to ensure ISS hardware robotics compatibility.

3.5.4

The contractor shall conduct EVR functional interface testing for IP/P provided modules and components as specified in bilateral integration and verification plans.  The tasks include system and subsystem coordination and preparation of test reports with IP/Ps.   These tasks are required to ensure thorough interface compatibility verification with the USOS prior to launch, On-Orbit assembly and On-Orbit activation operations with Vehicle Subsystems.
3.5.5

The contractor shall perform end-to-end berthing integration to achieve safe and effective ISS robotic assembly operations on each berthing attempt.  These analyses shall be performed via a program approved schedule.

3.5.6

The contractor shall integrate all (including GFE and IP/P) dexterous ISS robotic hardware with the Special Dexterous Manipulator (SPDM) to ensure compatibility.  The contractor shall identify all hardware ORU deficiencies as related to EVR operations and recommend corrective action to ensure successful SPDM operations.

3.5.7

The contractor shall integrate USOS hardware with IP/P’s, including JEM RMS systems, to ensure compatibility and successful IP/P’s, including JEM and RMS, operations.

3.5.8

The contractor shall document the as-designed location and orientation for the SRMS and the Space Station Remote Manipulator System (SSRMS) grapple fixtures manifested for USOS, GFE, and IP/P hardware and provide to the VMDB at L-1 year to track the configuration of grapple fixtures on the ISS.  Up-date the document prior to flight with as-built data from the DPA.

3.5.9

The contractor shall provide SSRMS, and SPDM kinematics/graphical analysis associated with robotic manipulation of the ISS element for the ISS Program to ensure compatibility and successful ISS robotic maintenance and sustaining operations.  The contractor shall deliver a kinematics analysis report documenting the assessment performed.  

3.6

EVA INTEGRATION

3.6.1

The contractor shall perform EVA integration with all IP/Ps to ensure the ISS Program EVA requirements are met (includes defining verification requirements and requirements closure).  This includes providing technical input to IP/P requirements and design reviews.

3.6.2

The contractor shall evaluate requirements and procedures for end-to-end EVA operations across the ISS Vehicle to ensure existence of sufficient translation corridors, to ensure existence of proper worksites/conditions, and to ensure proper tool compatibility with required ORU fastener operations.  The applicable document is SSP41000.  (Russian EVA hardware and operations are excluded).

3.6.3

The contractor shall integrate EVA issues with affected ISS Vehicle Subsystems to ensure impacts to their operations are evaluated and properly resolved.

3.6.4

The contractor shall provide data, analyses and input to EVA training activities associated with hardware sustained by this contract.

3.6.5

The contractor shall perform mission evaluation for all planned Vehicle Segment EVA operations to ensure operations are successfully executed and to aid in resolving issues.

3.7

PROPULSION SYSTEM INTEGRATION

3.7.1

The contractor shall perform Propulsion system integration with all IP/Ps to ensure propulsion system performance meets the ISS Program requirements.  This includes providing technical input to IP/P requirements and design reviews.

3.7.2

The contractor shall integrate Propulsion system issues with the GN&C Subsystem and the Vehicle Integrated Performance team to ensure impacts to the ISS Program mission operations or flight/mission planning are evaluated.

3.7.3

The contractor shall provide real time mission data, analyses and inputs for Propulsion System status monitoring (propellant quantity tracking, keeping MER management informed of Propulsion System health, data retrieval and evaluation, daily activity reports, summary reports of significant system operations, etc.), critical operations and problem investigation.

3.7.4  The contractor shall maintain the Russian Propulsion and Propellant Resupply Systems for the ISS, JSC27979, to ensure an accurate status of the Russian propulsion and propellant transfer systems is maintained.  The contractor shall develop and maintain future IP propulsion element smart books (e.g., ATV, HTV, etc) to document their architectures and capabilities for vehicle sustaining operational assessments.

3.8

SAFETY AND MISSION ASSURANCE (S&MA)
The Agency’s Safety Initiative establishes NASA’s 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.  They expose themselves to risk in high hazard flight regimes.

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

· Fourth, safety for high-value equipment and property.  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.

For hardware sustained within the scope of this SOW, the S&MA analyses (e.g., FMEAs, hazards, etc.) previously developed for this hardware shall be maintained per the requirements within this section of the SOW.
3.8.1

S&MA MANAGEMENT
3.8.1.1 S&MA/RISK MANAGEMENT PLAN

The contractor shall develop, maintain and implement a Safety & Mission Assurance/Risk Management (S&MA/RM) Plan consistent across all contractor sites in accordance with DRD F-SA-01.  Upon approval, the S&MA/RM Plan shall be incorporated into the contract as Attachment J-7.

3.8.1.2 AS 9100

The contractor shall establish and maintain a Quality Management System (QMS) that complies with the International Organization for Standardization document SAE, 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.

3.8.1.3 AUDIT/SURVEILLANCE

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

3.8.1.4

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 (Sections 1.3.7, 1.5.11, 1.15.1, and 1.15.2.4).  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 on-site at NASA facilities and offsite at contractor facilities.

· Type C mishaps resulting in equipment damage on-site 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 on-site 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 into the Incident Reporting Information System (IRIS) per NPG 8621.1.

3.8.1.5

SAFETY AND HEALTH

The contractor shall develop and implement a process to identify how personnel and property will be protected from injury or harm.  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 document the assessments in monthly safety and health metrics (DRD F-SA-02).

3.8.1.6

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.
3.8.2

RESERVED

Reser
3.8.3

PROGRAM RISK
3.8.3.1 RISK MANAGEMENT

The contractor shall identify risks and provide inputs to the ISS risk process, the ISS Risk Management Application (IRMA) and in accordance with SSP 50175 Risk Management Plan and JPD 306 Establishment of the Program Risk Management System, and coordinate risks with NASA counterparts.
3.8.4

ISS SAFETY PROGRAM
3.8.4.1

ISS SYSTEM SAFETY ASSESSMENT

The contractor shall perform and deliver flight and/or Stage specific Integrated Safety Assessments, such as Integrated Hazard Analysis (IHA) and Integrated Experiment Hazard Analysis IEHA) for the ISS Vehicle in accordance with SSP 30599, SSP30309, NSTS 1700.7, KHB1700.7, and SSP 50021 as specified between SSP41000 and SSP41162 (DRD F-SA-04).

3.8.4.2

USOS SYSTEM SAFETY ASSESSMENT

The contractor shall perform and deliver assessments for all USOS sustained hardware/software and supporting ground test equipment (H/W, S/W, etc.) in accordance with SSP 30599, 30309, NSTS 1700.7, SSP 13830, KHB1700.7, and SSP50021 as specified between SSP41000 and SSP41162 (DRD F-SA-04).
3.8.4.3

SAFETY REQUIREMENT VERIFICATION

The contractor shall perform safety requirement verification planning by delivering requirement documentation, verification planning sheets (VPSs), verification compliance notices (VCNs), and supporting documentation.  The contractor shall perform verification analyses, test and inspection to certify compliance to the Safety requirements as defined in paragraph 8.4.2 for all USOS sustained hardware/software and supporting ground test equipment.

3.8.4.4

SOFTWARE SAFETY

The contractor shall conduct software safety analyses in accordance with SSP 30309 and ensure compliance with SSP 50038.  The analyses shall include review of software products such as requirement documents, non-conformance reports, change proposals and SPNs for safety impact and compliance.
3.8.5

RELIABILITY AND MAINTAINABILITY (R&M) 
3.8.5.1 FAILURE MODES AND EFFECTS ANALYSIS AND CRITICAL

ITEMS LIST (FMEA/CIL)

The contractor shall develop, maintain and deliver the FMEA/CIL Report and FMEA/CIL worksheets in accordance with DRD F-SA-05. 

3.8.5.1.1 USOS FMEA/CIL WORKSHEETS

The contractor shall maintain FMEA/CIL worksheets for USOS hardware based on needed changes to establish accurate and complete FMEA/CIL worksheets in accordance with SSP 30234.  

3.8.5.1.2 INTEGRATED FMEA/CIL WORKSHEETS

The contractor shall receive IP/GFE FMEA worksheets and update them in accordance with SSP 30234, paragraph 4.5, to reflect the integrated ISS configuration and functionality.  The contractor shall notify NASA R&M when critical items are identified as a result of the FMEA/CIL integration process.
3.8.5.1.3 REVIEW AND APPROVAL OF FMEA/CIL

All USOS and integrated FMEA/CIL worksheets shall be submitted to NASA R&M for review and approval.  When required by SSP 30234, the contractor shall present USOS critical items to the Space Station Program Control Board for approval.  This requires identification of retention rationale with concurrence from other teams identified in SSP 30234.

3.8.5.1.4
CRITICAL ITEMS LIST

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

3.8.5.2

R&M DATA AND ANALYSIS
The contractor shall develop, maintain and deliver a R&M Allocation, Assessment and Analysis (AAA) Report in accordance with DRD F-SA-06.

3.8.5.2.1
USOS R&M DATA AND ANALYSIS
The contractor shall develop, maintain, and deliver R&M AAA Report in accordance with DRD F-SA-06 for USOS sustained hardware.   The contractor shall maintain USOS 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.

3.8.5.2.2 INTEGRATED R&M DATA AND ANALYSIS

The contractor shall receive IP/P and GFE R&M data to perform and deliver integrated R&M analyses in accordance with DRD F-SA-06.  

3.8.6

QUALITY ASSURANCE (QA)
3.8.6.1 QUALITY ASSURANCE REQUIREMENTS

The contractor shall develop, implement and update a quality assurance plan, as documented in the S&MA/RM Plan DRD F-SA-01, which ensures that the performance of this contract is in accordance with SSP 41173, Space Station Quality Assurance Requirements.
3.8.6.1.1 FLIGHT QA STATUS
The contractor shall track open QA actions and issues impacting each flight in accordance with SSP 41173.  The contractor shall provide reports to NASA QA and launch teams.
3.8.6.1.2 GOVERNMENT INDUSTRY DATA EXCHANGE PROGRAM (GIDEP)
AND NASA ADVISORY PROBLEM DATA SHARING, UTILIZATION PROGRAM DOCUMENTATION AND REPORTING

The contractor shall participate in the 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) whenever failed or non-conforming items, available to other buyers, are discovered during the course of the contract.

The contractor shall provide intervention recurrence control for all hardware in Appendix A impacted by alerts and SCANs.

3.8.6.1.3 PROBLEM REPORING SYSTEM 

The contractor shall develop and implement a closed-loop problem reporting system in compliance with the requirements of SSP 41173.  The contractor shall report, promote, and participate in the investigation and resolution of applicable problems in accordance with SSP 41173, SSP 30524, and SSP 30223.

3.8.6.2

HARDWARE ACCEPTANCE


3.8.6.2.1
The contractor shall maintain and provide the ADP for existing hardware, as a result of implementing NASA approved changes, such as hardware processing refurbishment, repair, rework and design upgrades, including all associated software and firmware.  The contractor shall complete work, document open actions and closure, and maintain ADPs in accordance with SSP 41173, SSP 41170, SSP 50287, and SSP 30695.

3.8.6.3

SOFTWARE ACCEPTANCE
3.8.6.3.1
The contractor shall maintain and provide the acceptance data package (ADP) for existing software, as a result of implementing NASA approved change requests, such as software processing, patches and design upgrades.  The contractor shall complete work, document open actions and closure and maintain ADPs in accordance with SSP 41173, SSP 41170, SSP 50287, and SSP 30695.  

3.8.6.3.2
Software shall be accepted by the government per SSP 50287.

3.9

INTRAVEHICULAR ACTIVITY (IVA) INTEGRATION
3.9.1

The contractor shall perform IVA integration with all IP/Ps and GFE to ensure the ISS Program’s IVA requirements in SSP50005, ISS Flight Crew Integration standards are met (includes defining verification requirements and requirements closure).  This includes providing technical input to IP/P requirements and design reviews.
3.9.2
The contractor shall evaluate requirements and procedures for IVA operations across the ISS Vehicle to ensure existence of sufficient ORU maintenance space/worksite conditions.

3.9.3
The contractor shall integrate IVA issues with affected ISS Vehicle Subsystems to ensure impacts to their ORU maintenance operations are evaluated and properly resolved.

4.0

Other Product Development
4.1

IMPLEMENT TRIPLE DATA ENCRYPTION STANDARDS (3DES)

The Contractor shall design, develop, test and deliver modified Assembly/Contingency Baseband Signal Processor (ACBSP) ORUs in accordance with the Triple Data Encryption Standards 3DES defined by the American National Standards Institute (ANSI) X9.52.

The Contractor shall modify the ACBSP and transponder to add low rate voice capability.
4.2

NODE 2 RECONFIGURATION

4.2.1

COMMON HARDWARE/SOFTWARE RELATED TO NODE 2


The Contractor shall develop Hardware and Software for installation in Node 2 for delivery in accordance with the DIL.  This hardware and software shall be considered Common Hardware and Software and controlled in accordance with SSP 41170, paragraphs 3.3.2.2, 3.3.2.3, and 3.3.2.4.  Prior to establishment of the NASA baseline, the Contractor shall provide notification of changes to the Common Hardware to the Marshall Space Flight Center, and Alenia by sending a copy of all proposed and authorized changes as well as revisions and change notices to the Common Hardware Specifications to each of the locations identified.  Traceability from the common component Hardware and Software shall be completed to the Node 2 PIDS (SSP50290) by NASA as GFD.

4.3

NODE 2 AND 3 PROCUREMENT STATUS
The contractor shall provide the status of all items for delivery associated with Node 2 and 3 in accordance with DR PC24.

4.4

SPACE POWER ELECTRONICS LABORATORY (SPEL) RELOCATION
The contractor shall complete the SPEL relocation, installation and checkout activities to ensure the ISS Electrical Power System (EPS) test facility (a.k.a. ISS Power Lab) is activated and available to support Vehicle EPS Subsystem performance evaluation.

4.5
CONTROL MOMENT GYRO (CMG) QUALIFICATION UNIT UPGRADE TO FLIGHT CAPABILITY (S/A 1183, SSCN 7076 Rev. B)

The contractor shall upgrade the CMG qualification unit to flight capability for use as a spare CMG.

4.6
PROCURE HARDWARE FOR NODE 3, AND NODE 3 ENVIRONMENTAL CONTROL AND LIFE SUPPORT SYSTEM (ECLSS) RACKS (S/A 1171, SSCN 6647, Rev. A)

The contractor shall procure and deliver hardware in accordance with the DIL. All hardware to be delivered is already under subcontracts.

4.4 FABRICATION AND ASSEMBLY OF FLIGHT RELEASE ATTACH MECHANISM (FRAMS) AND ADAPTER PLATES (S/A 1171, SSCN 6179, Rev. D)

The contractor shall procure and deliver hardware in accordance with SSCN 6179.  All hardware to be delivered is already under subcontracts.

4.5 ADDITIONAL PROGRAM CRs, THAT MAY NOT BE COMPLETED BY 12/31/03, WILL BE ADDED TO THIS SECTION.

Appendix A - Hardware To Be Sustained Under Contract
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[image: image2.emf]Component Name Component Number

Sustaining 

Role

All hardware delivered under NAS15-10000 shall be fully sustained under this contract except

for more limited role as defined below for Racks, FSE and Carriers, and addition

of GFE and NAS8-50000 items.

Boeing manufactured common hardware provided to IP/P as GFE shall be fully sustained under

this contract.  Boeing manufactured common hardware procured comercially is not covered

under this contract except as defined in NASA/NASDA Common Spares Pool (CSP)

agreements for repair.

Racks

ISPR 683-50243

S, SE-Pri

Systems Racks: Integrated Rack Level

 (ALL except CHeCS)

S, SE-Pri

CHeCS:Integrated Rack Level

SE-Sec

Rack Assembly - CHeCS

683-57200 S, SE-Pri

Payload Racks: Integrated Level

SE-Sec

ARIS kits

683-61590 S, SE-Pri

PRCUs

tbd S, SE-Sec

WORF Rack

683-83999 S, SE-Sec

HRF Rack

683-46051-2 S, SE-Sec

BRP Rack

tbd S, SE-Sec

EXPRESS Rack/ with ARIS

683-46052-001 S, SE-Sec

EXPRESS Rack/ without ARIS

683-46052-002 S, SE-Sec

EXPRESS Transportation Rack

683-46059-1 S, SE-Sec

ScS-EXPRESS

683-46360-3 S, SE-Sec

ScS-EXPRESS

683-46360-4 S, SE-Sec

HHR Rack

683-42644-1 S, SE-Sec

Integration Hardware

APCU

tbd S, SE-Pri

GFE

PEEK - Phase 1 SEG33112266

S, SE-Pri

PEEK - Phase 2 SEG33112596

S, SE-Pri

Ku-band Forward Link (except OCA router) tbd

S, SE-Pri

Portable Fire Extinguisher (PFE) Cover

SEG33112741-301 S, SE-Pri

Oxygen Recharge Compressor Assembly (ORCA) SEG29100906-301

S, SE-Pri

Floating Potential Measurement Unit (FPMU) 39-0001

S, SE-Pri

Isolation Base (FPMU) 39-0064

S, SE-Pri

Servicing & Performance Checkout Equipment (SPCE) 

(except BCA 

SEG39128212, BSA 

SEG39128213, PSA 

SEG39128211)

S, SE-Pri

Fluid Pumping Unit (FPU) SEG39128310

S, SE-Pri

Umbilical Interface Assy (UIA) SEG39128214 S, SE-Pri
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Sustaining 

Role

METOX

S, SE-Pri

Regenerator SV822000

S, SE-Pri

O-Ring, Canister STSV047BC214

S, SE-Pri

Portable Breathing Apparatus (PBA) SEG33105002

S, SE-Pri

Pre-breathe Hose Assembly (PHA) SJG33112241

S, SE-Pri

FSE & Carriers

All NAS15-10000 delivered FSE S

All NAS15-10000 delivered Carriers S

Common Hardware

CAM HW

TBD SE-Sec

Cupola HW

SE-Sec

PCBM S683-28943 S, SE-Pri

Audio Terminal Unit 3000001-301 S, SE-Pri

Utility Operating Panel 683-27710 S, SE-Pri

Pressure top pane (window) 683-11591 S, SE-Pri

Pressure side pane (window) 683-11592 S, SE-Pri

Debris top pane (window) 683-11587 S, SE-Pri

Debris side pane (window) 683-11588 S, SE-Pri

Scratch top assembly (window) 683-11577 S, SE-Pri

Scratch side assembly (window) 683-11577 S, SE-Pri

PCBM to Element IVA Seal Kit 683-13660-2 S, SE-Pri

MPLM HW

SE-Sec

IMV Shut Off Valve B404823-2 S, SE-Pri

Cabin Fan Assembly SV81951-4 S, SE-Pri

Duct Smoke Detector 2119814-3-1 S, SE-Pri

Manual Pressure Equalization Valve Part of Hatch S, SE-Pri

Total Pressure Sensor SV822093-1 S, SE-Pri

Quick Disconnect (Air Revitalization System) 683-19485-3 S, SE-Pri

Multiplexer De-Multiplexer (MDM) (Flight) 8266726-903 S, SE-Pri

MATE (Ground Test) 8265700-905 S, SE-Pri

FEU (Ground test) 8266937-901 S, SE-Pri

General Luminaire Assembly 219003-1 S, SE-Pri

Lamp Housing Assembly 219010 S, SE-Pri

Baseplate Ballast Assembly 219011 S, SE-Pri

Remote Control Assembly 219006-1 S, SE-Pri

Emergency Egress Lighting Power Supply 683-26007-1 S, SE-Pri

Passive Common Berthing Mechanism 683-13471-19 S, SE-Pri

Hatch / Track Assembly 683-13100-11 S, SE-Pri

Positive Pressure Relief Assembly B40484 S, SE-Pri
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Negative Pressure Relief Assembly B40483-1 S, SE-Pri

Depress Assembly B40481-1 S, SE-Pri

Trace Gas Sample Line Shut Off Valve C11949-1 S, SE-Pri

Payloads

SE-Sec

AAA Fan

SV809992 S, SE-Pri

CVIUs 3000028

S, SE-Pri

Coldplate

tbd

S, SE-Pri

Smoke Detector 2351520-1-1 S, SE-Pri

Rack pivots 683-20100-1 S, SE-Pri

Rack pivots 683-20100 -2 S, SE-Pri

Rack pivots 683-61711-31 S, SE-Pri

Rack pivots 683-61711-32 S, SE-Pri

Rack pivots 683-61711-33 S, SE-Pri

Rack pivots 683-61711-37 S, SE-Pri

Payload MDM FEU 683-30169 S, SE-Pri

SFCA 683-27557 S, SE-Pri

RFCA 683-27541 S, SE-Pri

KBARs 683-62201-1 S, SE-Pri

KBARs 683-62201-2 S, SE-Pri

KBARs 683-62201-3 S, SE-Pri

KBARs 683-62201-7 S, SE-Pri

Payload Ethernet hub Gateway (PEHG) tbd S, SE-Pri

Node 2 HW

SE-Sec

MDM CONNECTOR MOUNTING PLATE NRP-A-MP8A3F

S, SE-Pri

VESTIBULE AVIONICS JUMPER SET (N2 TO JEM) 1F46290-1

S, SE-Pri

VESTIBULE AVIONICS JUMPER SET (N2 TO CAM) 1F46321-1

S, SE-Pri

VESTIBULE AVIONICS JUMPER SET (N2 TO APM) 1F46348-1

S, SE-Pri

VESTIBULE AVIONICS JUMPER SET (N2 TO MPLM) 1F46379-1

S, SE-Pri

VESTIBULE AVIONICS JUMPER SET(N2 TO LAB)

1F46392-1

S, SE-Pri

BULKHEAD AVIONICS SET (N2 to PMA2) 1F46423-1

S, SE-Pri

UMBILICAL JAM NUT CONNECTOR KIT AFT DEBRIS 

SHIELD

1F46431-1 S, SE-Pri

Gore Panel to Umbilical Stanchion Harness Connector Kit (Fwd & Aft) 1F46432-1

S, SE-Pri

VESTIBULE AVIONICS SET (N2 to ELM) 1F46434-1

S, SE-Pri

CAUTION AND WARNING PANEL 1F51710-1

S, SE-Pri

Vestibule Avionics Jumper Set (N1 to N2)

1F90006 S, SE-Pri

1553 Drag Through Jumper 

683-22011 S, SE-Pri

1553 Drag Through Jumper 

683-22018 S, SE-Pri

MDM WEDGE CLAMP KIT 1F97458-1

S, SE-Pri

AUDIO TERMINAL UNIT 3000001-301

S, SE-Pri

AUDIO BUS COUPLER 3000005-301

S, SE-Pri

VIDEO SWITCH UNIT 3000008-301

S, SE-Pri

COMMON VIDEO INTERFACE UNIT 3000028-301

S, SE-Pri

BULKHEAD AVIONICS FEED THRU KIT (AFT) 683-11628-1

S, SE-Pri
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BULKHEAD AVIONICS FEED THRU KIT (FWD) 683-11628-2

S, SE-Pri

BULKHEAD AVIONICS FEED THRU KIT (STRBD) 683-11628-3

S, SE-Pri

BULKHEAD AVIONICS FEED THRU KIT (PORT) 683-11628-4

S, SE-Pri

BULKHEAD AVIONICS FEED THRU KIT (NADIR) 683-11628-5

S, SE-Pri

BULKHEAD AVIONICS FEED THRU KIT (ZENITH) 683-11628-6

S, SE-Pri

GORE PANEL AVIONICS FEED THRU KIT (Fwd & Aft) 683-11638-1

S, SE-Pri

INTRA VEHICULAR ANTENNA ASSEMBLY (PATCH) 683-28005-1

S, SE-Pri

IVA ANTENNA TERMINATOR 683-28005-4

S, SE-Pri

IVA ANTENNA COUPLER 683-28005-7

S, SE-Pri

FIBER OPTIC ATTENUATOR 683-50357-1

S, SE-Pri

ELECTRICAL CONNECTOR, STRAIGHT PLUG 683-50901-1

S, SE-Pri

SPDU HARNESS KIT 683-52013-2

S, SE-Pri

MDM-16 (N2-1)   also delivered                                                               

1 ea CCU-IOCU P/N 8260920-904, S/N 97030134

8258906-928                              

S, SE-Pri

MDM-16 (N2-1)   also delivered                                                               

1 ea CCU-IOCU P/N 8260920-904, S/N 98060169

8258906-931           

S, SE-Pri

Internal Video camera I/F Port

NATC07T25N20SN S, SE-Pri

MULTI CONDUCTOR AUDIO CABLE T6145-0002-004

S, SE-Pri

RACK POWER SWITCH, RH W/LED  683-50370-3

S, SE-Pri

ABSOLUTE PRESSURE TRANSDUCER (0-20 PSIA) 1F08013-1

S, SE-Pri

CABIN AIR LINEAR DIFFUSERS 1F70841-1

S, SE-Pri

CONTROL ASSEMBLY,VAVDA

1F89998-1 S, SE-Pri

O-RING 2-248S0604

S, SE-Pri

O-RING 2-255S0604

S, SE-Pri

AREA SMOKE DETECTOR 2351520-2-1

S, SE-Pri

IMV VALVE ASSEMBLY 2353024-2-1

S, SE-Pri

IMV VALVE ASSEMBLY 2353024-3-1

S, SE-Pri

IMV VALVE ASSEMBLY 2353024-4-1

S, SE-Pri

IMV VALVE ASSEMBLY 2353024-5-1

S, SE-Pri

IMV VALVE ASSEMBLY 2353024-6-1

S, SE-Pri

IMV VALVE ASSEMBLY 2353024-7-1

S, SE-Pri

IMV VALVE ASSEMBLY 2353024-8-1

S, SE-Pri

PORTABLE FIRE EXTINGUISHER ASSEMBLY 683-10050-1(E4482)

S, SE-Pri

CCAA MOUNTING HARDWARE KIT 683-11644-1

S, SE-Pri

IMV DIFFUSER ASSEMBLY

683-15011-1 S, SE-Pri

IMV DIFFUSER ASSY 683-15011-2

S, SE-Pri

IMV DUCT (NODE 2) 683-15012-2

S, SE-Pri

IMV SCREEN ASSEMBLY (NODE 2) 683-15013-1

S, SE-Pri

IMV CAP 683-15016-6

S, SE-Pri

IMV CAP 683-15016-8

S, SE-Pri

CABIN AIR SUPPLY DIFFUSER ASSEMBLY 683-15110-4

S, SE-Pri

VARIABLE AIR VOLUME DAMPER ASSEMBLY 683-15144-3

S, SE-Pri

IMV RETURN GRILLE (NODE 2) 683-15196-1

S, SE-Pri

POSITIVE PRESSURE RELIEF VALVE 683-16321-11

S, SE-Pri

NEGATIVE PRESSURE RELIEF VALVE 683-16322-3

S, SE-Pri

NITROGEN INTERFACE ASSEMBLY 683-16353-1

S, SE-Pri
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SAMPLE PROBE KIT 683-19370-1

S, SE-Pri

VALVE, THREE WAY, 0.125 INCH 683-19446-1

S, SE-Pri

WASTE WATER CHECK VALVE 683-52817-1

S, SE-Pri

IMV FAN SILENCER ASSEMBLY 683-56036-1

S, SE-Pri

MANUAL VALVE, 0.125 INCH B40496-1

S, SE-Pri

IMV V-BAND CLAMP (CAP CLAMPS) MS27115-21R

S, SE-Pri

IMV V-BAND CLAMP (INTERNAL CLAMPS) MS27115-21R

S, SE-Pri

IMV V-BAND CLAMP (CAP CLAMPS) MS27115-21R

S, SE-Pri

Resistor, Variable Composition

R4SAYSD501E S, SE-Pri

ELECTRICAL INTERFACE ASSY SV806488-3

S, SE-Pri

LIQUID SENSOR SV806609-1

S, SE-Pri

CABIN AIR BACTERIA FILTER/HOUSING  SV806630-2

S, SE-Pri

IMV FAN ASSEMBLY SV809111-6

S, SE-Pri

CABIN AIR INLET SV811840-4

S, SE-Pri

CABIN AIR INLET SV811840-6

S, SE-Pri

HEAT EXCHANGER SV813900-2

S, SE-Pri

WATER SEPARATOR SV813920-2

S, SE-Pri

TEMPERATURE SENSOR SV813923-1

S, SE-Pri

WS/CHX  2-HOSE SET

SV828085-1 S, SE-Pri

PORTABLE SEAT TRACK ADAPTER

683-60110-1

S, SE-Pri

RESTRAINT ASSY.,FOOT-SHORT DURATION G11F5001-1

S, SE-Pri

RESTRAINT ASSY.,FOOT-ANCHOR G11F5002-1

S, SE-Pri

RESTRAINT ASSY, TORSO NODE 2 G11F5030-1

S, SE-Pri

ANCHOR ASSY., EQUIPMENT-SEAT TRACK  (To KSC) G11F5120-1

S, SE-Pri

ANCHOR ASSY., EQUIPMENT-HANDRAIL (To KSC) G11F5121-1

S, SE-Pri

POST ASSY., ARTICULATING  (To KSC) G11F5122-1

S, SE-Pri

ADJUSTABLE LENGTH TETHER ASSY G11F5140-1

S, SE-Pri

FIXED LENGTH TETHER ASSEMBLY G11F5140-2

S, SE-Pri

HANDRAIL ASSEMBLY, 41.5 INCHES G11F5200-1

S, SE-Pri

HANDRAIL ASSEMBLY, 21.5 INCHES G11F5200-2

S, SE-Pri

HANDRAIL ASSEMBLY, 8.5 INCHES G11F5200-3

S, SE-Pri

BULKHEAD FLUID FEED THRU KIT (AFT) 683-11627-1

S, SE-Pri

BULKHEAD FLUID FEED THRU KIT (FWD) 683-11627-2

S, SE-Pri

BULKHEAD FLUID FEED THRU KIT (STARBOARD) 683-11627-3

S, SE-Pri

BULKHEAD FLUID FEED THRU KIT (PORT) 683-11627-4

S, SE-Pri

BULKHEAD FLUID FEED THRU KIT (NADIR) 683-11627-5

S, SE-Pri

BULKHEAD FLUID FEED THRU KIT (ZENITH) 683-11627-6

S, SE-Pri

MPLM VESTIBULE OUTFITTING KIT  683-13783-1

S, SE-Pri

N2 VESTIBULE OUTFITTING KIT 683-13787-1

S, SE-Pri

APM VESTIBULE OUTFITTING KIT  683-13790-1

S, SE-Pri

JEM VESTIBULE OUTFITTING KIT  683-13791-1

S, SE-Pri

CAM VESTIBULE OUTFITTING KIT  683-13794-1

S, SE-Pri

PDGF CONNECTOR CAP KIT 1F46433-1

S, SE-Pri

GENERAL LUMINAIRE LAMP HOUSING ASSY 219010

S, SE-Pri

GENERAL LUMINAIRE BASEPLATE BALLAST ASSY 219011

S, SE-Pri
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UTILITY RAIL (1F97009-1) 1F97009-1

S, SE-Pri

UTILITY RAIL (1F97036-1) 1F97036-1

S, SE-Pri

UTILITY RAIL (1F97039-1) 1F97039-1

S, SE-Pri

UTILITY RAIL (1F97042-1) 1F97042-1

S, SE-Pri

UTILITY RAIL (1F97048-1) 1F97048-1

S, SE-Pri

REMOTE POWER ON/OFF SWITCH 219006-2

S, SE-Pri

REMOTE POWER SOURCE, EEL 683-26007-1

S, SE-Pri

EMERGENCY EGRESS LIGHTING, LIGHT STRIP(57") 683-26007-2

S, SE-Pri

UTILITY OUTLET PANEL 683-27710-1

S, SE-Pri

UTILITY OUTLET PANEL 683-27710-2

S, SE-Pri

RACK POWER SWITCH, RH W/O LED 683-50370-4

S, SE-Pri

RPCM MOUNTING BRACKETS R0703894-1                                

S, SE-Pri

RPCM MOUNTING BRACKETS R073894-1                                

G255

S, SE-Pri

DC TO DC CONVER UNIT INTERNAL (DDCU-1) 6.25KW

R076500-1

S, SE-Pri

REMOTE POWER CONTROLLER MODULE (RPCM) 3.5 AMP TYPE 

V

R077419-51

S, SE-Pri

REMOTE POWER CONTROLLER MODULE (RPCM) 3.5 AMP TYPE 

V

R077419-71

S, SE-Pri

REMOTE POWER CONTROLLER MODULE (RPCM) 25 AMP TYPE 

VI

R077420-31

S, SE-Pri

SHIELD ASSEMBLY KIT - FWD ENDCONE 683-11642-1

S, SE-Pri

HATCH ASSY, AXIAL 683-13105-1

S, SE-Pri

HATCH ASSY, RADIAL 683-13105-2

S, SE-Pri

PCBM CONTAMINATION COVER KIT 683-13612-1

S, SE-Pri

CBM RING/SEAL KIT (ACTIVE) - AXIAL 683-13910-1

S, SE-Pri

CBM RING/SEAL KIT (ACTIVE) - RADIAL 683-13910-2

S, SE-Pri

CBM RING/SEAL KIT (AFT), PASSIVE 683-13912-1

S, SE-Pri

CBM MECHANISM KIT (STARBOARD), ACTIVE

683-13914-1

S, SE-Pri

CBM MECHANISM KIT (NADIR) - ACTIVE 683-13914-2

S, SE-Pri

CBM MECHANISM KIT (PORT) - ACTIVE 683-13914-3

S, SE-Pri

CBM MECHANISM KIT, (ZENITH) ACTIVE  683-13914-4

S, SE-Pri

CBM MECHANISM KIT, ACTIVE (FORWARD) 683-13914-5

S, SE-Pri

CBM MECHANISM KIT (AFT), PASSIVE 683-13916-1

S, SE-Pri

ACTIVE CBM M/D HARDWARE KIT- AXIAL 683-13918-1

S, SE-Pri

ACTIVE CBM M/D HARDWARE KIT - RADIAL 683-13918-2

S, SE-Pri

RADIAL PORT CLOSEOUT SHIELD KIT 683-13918-3

S, SE-Pri

RACK STRUCTURE                                                                                                                                                                                                                                                  

                                                                                                                                                                                                                                                                              

683-50243-3

S, SE-Pri

Washer W/Tag   DD 1149 HSV9285-006

683-55276-2 S, SE-Pri

MLI BERTHING MECHANISM (Blankets)

683-58007-3 S, SE-Pri

MLI ASSEMBLY LABA , BERTHING

683-58007-7 S, SE-Pri

MLI BERTHING MECHANISM 683-58007-8

S, SE-Pri

KNEE BRACE KIT 683-60728-1

S, SE-Pri

GROUND STUD, ALTERED ITEM

683-60738-1 S, SE-Pri

ARIS PIVOT PINS - Left Hand

683-61711-31 S, SE-Pri

ARIS PIVOT PINS - Right  Hand

683-61711-32 S, SE-Pri
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KBAR ATTACHMENT 683-62201-1

S, SE-Pri

KBAR ATTACHMENT 683-62201-2

S, SE-Pri

KBAR CAPTURE MECHANISM 683-62201-5

S, SE-Pri

KBAR CAPTURE MECHANISM 683-62201-6

S, SE-Pri

RETAINING RING

991W04-1BP S, SE-Pri

ZERO-G STORAGE RACKS 

9K70002 S, SE-Pri

ZERO-G STORAGE RACKS 

9K70002-501 S, SE-Pri

ZERO-G STORAGE RACKS 

9K70002-503 S, SE-Pri

Active CBM Bracket Mod Kit (Port)

TBD S, SE-Pri

Active CBM Bracket Mod Kit (Starboard)

TBD S, SE-Pri

Active CBM Bracket Mod Kit (Forward)

TBD S, SE-Pri

COLLAR, ANTI-DEPRESSION, QUICK DISCONNECT 1F00799-509

S, SE-Pri

NH3/H20  HEAT EXCHANGE ORU (HIGH LOAD) 1F28940-1

S, SE-Pri

NH3 LINE QD'S (NODE 2 HALF, 1" MALE) 1F45540-517

S, SE-Pri

NH3 LINE QD'S (NODE 2 HALF, 1" FEMALE) 1F45541-517

S, SE-Pri

NH3 QD CAPS 1F45580-505

S, SE-Pri

NH3/H20  HEAT EXCHANGE ORU (LOW LOAD)

1F96060-1

S, SE-Pri

SUIT PROCESSING COOLING UNIT (SPCU) 2351350-1-1

S, SE-Pri

PUMP PACKAGE ASSY 2353170-1-1

S, SE-Pri

RACK FLOW CONTROL ASSEMBLY 2353180-1-1

S, SE-Pri

SYSTEM FLOW CONTROL ASSY 2353190-1-1

S, SE-Pri

TEMPERATURE SENSOR 2365430-1-1

S, SE-Pri

MANUAL FLOW CONTROL VALVE ASSEMBLY 2366110-1-1

S, SE-Pri

GORE PANEL FLUID FEED THRU KIT 683-11637-1

S, SE-Pri

Pressure Cap

683-16348-806 S, SE-Pri

NH3/H2O HX HEATER/TEMP SENSOR ASSY 683-20193-2

S, SE-Pri

NH3/H2O HX HEATER/TEMP SENSOR ASSY 683-20193-3

S, SE-Pri

NH3/H20 HX HEATER/TEMP SENSOR ASSY

683-20193-TBD S, SE-Pri

COLD PLATE - 1 683-56045-1

S, SE-Pri

COLD PLATE - 4 683-56045-4

S, SE-Pri

COLD PLATE - 6 683-56045-6

S, SE-Pri

COLD PLATE - 8 683-56045-8

S, SE-Pri

ITCS COOLANT SAMPLING TOOL (1/2 in)

683-56147-1 S, SE-Pri

3-WAY MIX VALVE 683-56185-1

S, SE-Pri

Welded T Receptical 1.0"

683-66711-111 S, SE-Pri

WELDED T RECEPTICLE  0.75 " 683-66711-113

S, SE-Pri

WELDED T RECEPTICLE, 0.50 " 683-66711-115

S, SE-Pri

EVA CLAMP 1" NCCS EI-D-A-22-1

S, SE-Pri

PLATE,IDENTIFICATION

TBD S, SE-Pri

EVR

See Appx A-2 SE-Integ

Legend:

S: Sustaining, which is repair, retest, and accept for flight

SE: Sustaining engineering, which includes anomaly resolution, engineering for Post Production 

support

SE-Pri: Primary sustaining engineering, responsible for overall anomaly resolution at this part level

SE-Sec: Secondary sustaining engineering, responsible for supporting overall anomaly resolution at 

this part level, but only for the specified subassembly or function

SE-Integ: Sustaining engineering integration, responsible for integration or compatibility issues of the 

specified hardware only


Appendix B - Software to be Sustained under this contracttc "ACSCILIST"
This appendix contains tables of CSCI products for the U.S. portion of the ISS program, by software developer.  All of the information is based on the program understanding at the time of the document release.  Appendix B-1, SVF Software, lists the SVF CSCIs.  Appendix B-2, Flight Software CSCI and Major CSC, contains the Flight Software CSCIs and shared CSCs.  Shared CSCs are those produced by a Tier 1 Subcontractor other than the CSCI Owner.  Appendix B-3, Ground Software including MBF, lists the Ground Software CSCIs, including MBF, Appendix B-4, GSE/TSE Software, lists the GSE/TSE software CSCIs, and Appendix B-5, Test Software Including Simulations, lists the test software, including flight software simulations for use in FQT.

APPENDIX B-1 SVF SOFTWAREtc "TABLEA-1SVFSOFTWARE" \f t
	CSCI Name
	Provider
	Capability

	SVF Output CSCIs

	Base Support
	B-HOU
	Non-real time support

	Real Time Process Control Support Services
	B-HOU
	Non-real time support

	Real Time Display Support Services
	B-HOU
	Non-real time support

	Post Processing Support Services
	B-HOU
	Non-real time support

	Session Setup and Staging Support Services
	B-HOU
	Non-real time support

	TDCS Capture
	B-HOU
	Test data capture

	TDCS Retrieval
	B-HOU
	Test data capture

	TDCS Data Acquisition
	B-HOU
	Test data capture

	SVF Input CSCIs

	CES Command and Control Environment Simulation
	B-HOU
	Simulation

	NES Node 1 Control Environment Simulation
	B-HOU
	Simulation

	
	
	

	ETCS Simulation
	B-HB  
	Simulation

	GN&C Simulation
	B-HB
	Simulation

	EXT Simulation
	B-HB
	Simulation

	SARJ Simulation
	B-HB
	Simulation

	SDMS Simulation
	B-HB
	Simulation

	Secondary Electrical Power System Simulation
	B-CP
	Simulation

	Power Management Control Application MATE Simulation
	B-CP
	Simulation

	Photovoltaic Control Application MATE Simulation
	B-CP
	Simulation

	Integrated Lab Simulation through 8A
	B-HSV
	Simulation

	Integrated Lab & Node 2 Simulation through 10A
	B-HSV
	Simulation

	Integrated Lab& Node 2 Simulation through 14A
	B-HSV
	Simulation

	Integrated Lab, & Node Simulation through 14A
	B-HSV
	Simulation

	Lab Power & Switching
	B-HOU
	Simulation


APPENDIX B-2:  FLIGHT SOFTWARE CSCI AND MAJOR CSCtc "TABLEA-2FLIGHTSOFTWARECSCIANDMAJORCSC" \f t
	Location
	CSCI Acronym
	1st Flt
	CSCI/CSC
	CSCI Name
	Devel-oper
	Host MDM
	Lang Used

	
	
	
	CSC
	SMDM Utilities
	B-HB/HI
	FGB-1,-2
	Ada/Asm

	FGB, S1, 

Node 1, Lab, P1, Node 2, , AL, S3, P3, S4, P4, S6, P6, PMA1, S0,


	SMDMBF
	1A
	CSCI
	Standard MDM Boot and Diagnostics FC
	B-HB/HI
	PVCU-1-4A,  PVCU-1-4B, S0-1,-2, S1-1,-2, P1-1,-2, S3-1,-2, P3-1,-2, , N1-1,-2, AL-1, STR-1, FGB-1,-2, PTR-1, N2-1,-2, LA-1,-2,-3
	Ada/Asm

	FGB, S1, 

Node 1, Lab, P1, Node 2, , AL, S3, P3, S4, P4, S6, P6, PMA1, S0,


	SPD 1553
	1A
	CSCI
	Serial/Parallel Data Card 1553 Firmware
	B-HB/HI
	All MDMs
	Asm

	PMA1
	NCS
	2A
	CSCI
	Node 1 Control Software

(Release 1)
	B-HOU
	N1-1,-2
	Ada

	
	
	
	CSC
	SMDM Utilities
	B-HB/HI
	N1-1,-2
	Ada/Asm

	Node 1, JEM,  Lab, Node 2,


	CBMMLC
	2A
	CSCI
	Common Berthing Mechanism Master/Latch Controller 
	B-HSV
	FC
	C

	Node 1, JEM,  Lab, Node 2,


	CBMBC
	2A
	CSCI
	Common Berthing Mechanism Bolt Controller
	B-HSV
	FC
	C


	APPENDIX B-2:  FLIGHT SOFTWARE CSCI AND MAJOR CSC (Continued)

	Location
	CSCI Acronym
	1st Flt
	CSCI/CSC
	CSCI Name
	Devel-oper
	Host MDM
	Lang Used

	Node 1, AL, Lab, Z1, S1, P1, Node 2, S0, , S3/S4, P3/P4,


	RPCM
	2A
	CSCI
	Sec. Power Control Application FC
	B-CP
	FC
	Asm

	PMA1
	NCS R2
	2A.1
	CSCI
	Node 1 Control Software

(Release 2)
	B-HOU
	N1-1,-2
	Ada

	
	
	
	CSC
	SMDM Utilities
	B-HB/HI
	N1-1,-2
	Ada/Asm

	P1, S1
	ACBSP
	3A
	CSCI
	S-Band Baseband Signal Processor FC
	B-HB
	FC
	C

	P1, S1
	ACRFG
	3A
	CSCI
	S-Band RF Group FC
	B-HB
	FC
	Ada

	P1, S1
	XPDR
	3A
	CSCI
	Standard TDRSS Transponder FC
	B-HB
	FC
	C

	Z1
	SG TRC
	3A
	CSCI
	Ku-Band Transmitter/Receiver Controller FC
	B-HB
	FC
	Ada

	Z1
	PCU
	3A
	CSCI
	Plasma Contactor Unit FC
	B-CP
	FC
	Asm

	P4, S4, P6, S6
	PVCA
	4A
	CSCI
	Photovoltaic Controller Application
	B-CP
	PVCU-1-4A, PVCU-1-4B 
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	PVCU-1-4A, PVCU-1-4B 
	Ada/Asm

	PV
	ECU BGA
	4A
	CSCI
	Electronic Controller Unit/Beta Gimbal Assembly FC
	B-CP
	FC
	Asm

	PV
	ECU SAW
	4A
	CSCI
	Electronic Controller Unit/Solar Array Wing FC
	B-CP
	FC
	Asm

	PV, S0
	LDI
	4A
	CSCI
	Local Data Interface FC
	B-CP
	FC
	Asm

	Lab, S0, S1, P1, Node 2, , 
	DDCU
	4A
	CSCI
	DC/DC Converter Unit FC
	B-CP
	FC
	Asm

	S0
	SCA
	4A
	CSCI
	Switch Gear Controller Assembly FC
	B-CP
	FC
	Asm

	Lab, S0, 


	EMDMBF
	5A
	CSCI
	Enhanced MDM Boot and Diagnostics FC
	B-HB/HI
	C&C-1,-2,-3, GN&C-1,-2, PL-1,-2, INT-1,-2, EXT-1,-2, PMCU-1,-2
	Ada/Asm

	Lab, S0
	HRDL
	5A
	CSCI
	High Rate Data Link Firmware
	B-HB/HI
	C&C-1,-2,-3, GN&C-1,-2, PL-1,-2, INT-1,-2, EXT-1,-2, PMCU-1,-2
	Ada/Asm

	Lab, AL, 
	PCA
	5A
	CSCI
	Pressure Control Assembly 
	B-HSV
	FC
	Ada/Asm

	Lab
	GN&C
	5A
	CSCI
	GN&C MDM
	B-HB
	GN&C-1,-2
	Ada

	
	
	
	CSC
	EMDM Utilities 
	B-HB/HI
	GN&C-1,-2
	Ada/Asm

	Lab
	SGS HRFM
	5A
	CSCI
	Ku-Band High Rate Frame MUX FC
	B-HB
	FC
	C


	Lab
	SGS HRM
	5A
	CSCI
	Ku-Band High Rate Modem FC
	B-HB
	FC
	C

	Lab, , Node 2,


	PPMC
	5A
	CSCI
	Pump Package Motor Controller 
	B-HSV
	FC
	C

	Lab
	VBSP
	5A
	CSCI
	Ku-Band Video Baseband Signal Processor FC
	B-HB
	FC
	Ada

	Lab
	CCS
	5A
	CSCI
	Command & Control Software
	B-HOU
	C&C-1,-2,-3
	Ada

	
	
	
	CSC
	EMDM Utilities 
	B-HB/HI
	C&C-1,-2,-3
	Ada/Asm

	
	
	
	CSC
	Timeliner UIL Kernel and Adapter
	CSDL*
	C&C-1,-2,-3
	

	Lab
	PMCA
	5A
	CSCI
	Manage Electric Power Systems
	B-CP
	PMCU-1,-2
	Ada

	
	
	
	CSC
	EMDM Utilities
	B-HB/HI
	PMCU-1,-2
	Ada/Asm

	
	
	
	CSC
	Control Solar Alpha Rotary Joint
	B-HB
	PMCU-1,-2
	Ada

	Lab
	LSYS1
	5A
	CSCI
	LAB Systems 1 
	B-HSV
	LA-1
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	LA-1
	Ada/Asm

	Lab
	LSYS2
	5A
	CSCI
	LAB Systems 2 
	B-HSV
	LA-2
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	LA-2
	Ada/Asm

	Lab
	LSYS3
	5A
	CSCI
	LAB Systems 3 
	B-HSV
	LA-3
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	LA-3
	Ada/Asm

	Lab
	PEP
	5A
	CSCI
	Payload Executive Processor
	B-HSV
	PL-1,-2
	Ada

	
	
	
	CSC
	EMDM Utilities 
	B-HB/HI
	PL-1,-2
	Ada/Asm

	
	
	
	CSC
	Timeliner UIL Kernel and Adapter
	CSDL
	PL-1,-2
	

	LAB
	INTSYS
	5A
	CSCI
	Internal Systems 
	B-HSV
	INT-1,-2
	Ada

	
	
	
	CSC
	EMDM Utilities 
	B-HB/HI
	INT-1,-2
	Ada/Asm

	
	
	
	CSC
	SEPS - Control and Monitor RPCMs
	B-CP
	INT-1,-2
	Ada

	Lab, 
	AMP
	5A
	CSCI
	Audio Management Processor 
	B-HSV
	FC
	Ada/Asm

	Lab, AL, Node 2, JEM, APM, ,


	ATU
	5A
	CSCI
	Audio Terminal Unit 
	B-HSV
	FC
	C / Asm

	Lab, 
	AIUA
	5A
	CSCI
	Audio Interface Unit Audio 
	B-HSV
	FC
	C / Asm

	Lab
	TP
	5A
	CSCI
	Tone Processor 
	B-HSV
	FC
	C / Asm

	Lab, 
	BMP
	5A
	CSCI
	Bus Management Processor 
	B-HSV
	FC
	C / Asm

	Z1
	CMG
	5A
	CSCI
	CMG Control FC
	B-HB
	FC
	Asm

	Lab, 
	AIUC
	5A
	CSCI
	Audio Interface Unit Command 
	B-HSV
	FC
	C / Asm

	Lab
	SCU
	5A
	CSCI
	Sync and Control Unit 
	B-HSV
	FC
	C / Asm

	Lab, 
	MCA
	6A
	CSCI
	Major Constituent Analyzer 
	B-HSV
	FC
	Ada/Asm

	Lab
	HCOR
	6A
	CSCI
	High Rate Communications Outage Recorder
	B-HB/

SEAKR
	FC
	Ada

	Airlock
	ALSYS1
	7A
	CSCI
	Airlock Systems 1
	B-HSV
	AL-1
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	AL-1
	Ada/Asm

	Node 2, S0, Lab
	EVSU
	8A
	CSCI
	External Video Switch FC
	B-HB
	FC
	Ada

	S0
	EXT
	8A
	CSCI
	External MDM (Release 1)
	B-HB
	EXT-1,-2
	Ada

	
	
	
	CSC
	EMDM Utilities 
	B-HB/HI
	EXT-1,-2
	Ada/Asm

	
	
	
	CSC
	SEPS - Control and Monitor RPCMs
	B-CP
	EXT-1,-2
	Ada

	Lab
	GN&C
	8A
	CSCI
	GN&C MDM
	B-HB
	GN&C-1,-2
	Ada

	P3/P4, S0, S3/S4, S1, P1
	IMCA
	8A
	CSCI
	Integrated Motor Controller Assy FC
	B-HB
	FC
	Asm

	S0
	RG
	8A
	CSCI
	Rate Gyro FC
	B-HB
	FC
	Asm

	S0
	EXT R2
	9A
	CSCI
	External MDM

(Release 2 - Adding TRRJ, EATCS & Complete DSM)
	B-HB
	EXT-1,-2
	Ada

	
	
	
	CSC
	EMDM Utilities 
	B-HB/HI
	EXT-1,-2
	Ada/Asm

	
	
	
	CSC
	SEPS - Control and Monitor RPCMs
	B-CP
	EXT-1,-2
	Ada

	S1, P1
	MPS
	9A
	CSCI
	Pump Module Assembly FC
	B-HB
	FC
	Ada / C

	S1, P1
	S1/P1
	9A
	CSCI
	S1/P1 MDM
	B-HB
	S1-1,-2, 

P1-1,-2
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	S1-1,-2, 

P1-1,-2
	Ada/Asm

	S1, P1
	STR/PTR
	9A
	CSCI
	STR/PTR MDM
	B-HB
	STR-1,-2, 
PTR-1,-2
	Ada

	
	
	
	
	SMDM Utilities 
	B-HB/HI
	STR-1,-2, 
PTR-1,-2
	Ada/Asm

	Node 2
	N2SYS1
	10A
	CSCI
	Node 2 Systems 1 
	B-HSV
	N2-1
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	N2-1
	Ada/Asm

	Node 2
	N2SYS2
	10A
	CSCI
	Node 2 Systems 2 
	B-HSV
	N2-2
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	N2-2
	Ada/Asm

	S0
	S0
	10A
	CSCI
	S0 MDM
	B-HB
	S0-1,-2
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	S0-1,-2
	Ada/Asm

	S0
	EXT R3
	12A
	CSCI
	External MDM

(Release 3 - Adding SARJ & CAS)
	B-HB
	EXT-1,-2
	Ada

	
	
	
	CSC
	EMDM Utilities 
	B-HB/HI
	EXT-1,-2
	Ada/Asm

	
	
	
	CSC
	SEPS - Control and Monitor RPCMs
	B-CP
	EXT-1,-2
	Ada

	S3, P3
	S3/P3
	12A
	CSCI
	S3/P3 MDM
	B-HB
	S3-1,-2, 
P3-1,-2
	Ada

	
	
	
	CSC
	SMDM Utilities 
	B-HB/HI
	S3-1,-2, 
P3-1,-2
	Ada/Asm

	
	UPA
	13A
	CSCI
	Urine Processor Assembly 
	B-HSV
	FC
	Ada


	APPENDIX B-2:  FLIGHT SOFTWARE CSCI AND MAJOR CSC (Concluded)

	Location
	CSCI Acronym
	1st Flt
	CSCI/CSC
	CSCI Name
	Devel-oper
	Host MDM
	Lang Used

	All modules with an MDM
	MDMLU†
	n/a
	CSCI
	MDM Loader Utility
	B-HB/HI
	Any MDM
	Ada

	Lab
	SSMMU
	TBD
	CSCI
	Solid State Mass Memory Unit
	B-HB/HI
	Lab
	Ada



	
	
	2A
	CSCI
	Early Portable Computer System Software
	GFE
	PCS
	C++



	
	
	5A
	CSCI
	Portable Computer System Software
	GFE 
	PCS
	C++

	
	
	5A 
	CSCI 
	Portable Computer System Operating System
	GFE
	PCS
	

	MOOT CD
	TCS
	UF2
	CSCI
	Test Control Software
	B-HB/HI
	
	C++

	
	TAS
	UF2
	CSCI
	Test Application Software
	B-HB/HI
	
	Ada


APPENDIX B-2 GROUND SOFTWARE INCLUDING MBFtc "TABLEA-3GROUNDSOFTWAREINCLUDINGMBF" \f t
	CSCI/CSC
	Software Developer
	Destination

	Data Integration Tool Set 
	B-HB
	MBF

	Mission Database Application 
	ESA
	MBF

	Oracle RDBMS
	Oracle
	MBF

	Software Processing & Storage Tool 
	B-HB
	MBF

	Software Release Distribution Tool (SRDT)
	B-HB
	MBF

	SQL *Net
	Oracle
	MBF

	SQL *Pro Ada
	Oracle
	MBF

	SQL *Pro C
	Oracle
	MBF

	Sun Ada
	SUN
	MBF

	SunOS Operating System
	SUN
	MBF

	VAX Ada
	DEC
	MBF

	VAX C
	DEC
	MBF

	VaxSet Software Management Tools
	DEC
	MBF

	VMS Operating System
	DEC
	MBF

	Simulations I/O Services
	B-HB
	FEUs

	EEPROM Header Tool
	B-HB
	MDMs

	Timeliner Compiler Kernel and Adapter
	GFE
	MBF

	Aonix Alsys AdaWorld VAX/VMS to 80386 Cross Compiler w/Optimizer, Debugger, Linker
	Aonix
	MBF

	Aonix Alsys AdaWorld VAX/VMS to 80386 Problem Reporting Compiler
	Aonix
	MBF

	Aonix ActivAda Real-Time Cross to 80386 Problem Reporting Compiler (Windows NT Platform)
	Aonix
	MBF

	Destination - e.g., Segment, LAB, ORU, SVF, etc. 


APPENDIX B-3 GSE/TSE SOFTWAREtc "TABLEA-4GSE/TSESOFTWARE" \f t
	CSCI Acronym
	CSCI

/CSC
	CSCI Name
	SW Developer

	VTS
	CSCI
	Video Test Set
	B-HB

	
	CSCI
	Ku-Band Test Set
	B-HB

	
	CSCI
	S-Band Test Set
	B-HB


APPENDIX B-4 FQT SUPPORT SOFTWARE INCLUDING SIMULATIONStc "TABLEA-5FQTSUPPORTSOFTWAREINCLUDINGSIMULATIONS" \f 4
	CSCI Name
	SW Developer
	Destination

	
	
	

	
	
	

	
	
	

	LSYS1SIM Lab Systems 1 Simulation
	B-HSV
	MATE

	LSYS2SIM Lab Systems 2 Simulation
	B-HSV
	MATE

	LSYS3SIM Lab Systems 3 Simulation
	B-HSV
	MATE

	N2SYS1SIM Node 2 Systems 1 Simulation
	B-HSV
	MATE

	N2SYS2SIM Node 2 Systems 2 Simulation
	B-HSV
	MATE

	
	
	

	
	
	

	PCASIM Pressure Control Assembly Simulation
	B-HSV
	AG

	WPSIM Water Processor Simulation
	B-HSV
	AG

	ALSYS1SIM Airlock Systems 1 Simulation
	B-HSV 
	MATE

	PEPSIM Payload Executive Processor Simulation
	B-HSV
	MATE

	INTSYSSIM Internal Systems Simulation
	B-HSV
	MATE

	CES Command and Control Environment Simulation
	B-HOU
	MATE

	NES Node 1 Control Environment Simulation
	B-HOU
	MATE

	
	
	

	ETCS Simulation
	B-HB  
	MATE

	GN&C Simulation
	B-HB
	MATE

	External Simulation
	B-HB
	MATE

	SARJ Simulation
	B-HB
	MATE

	SDMS Simulation
	B-HB
	MATE

	IACO MATE Simulation Components
	B-HB
	MATE

	Power Management Control Application MATE Simulation
	B-CP
	MATE

	Photovoltaic Control Application MATE Simulation
	B-CP
	MATE

	Local Bus Controller
	B-HB
	PC

	Sensor / Effector Simulator
	B-HB
	TBD

	MATE-3 Development and Control Services
	B-HB
	MATE

	MATE-3 I/O Services
	B-HB
	MATE

	MATE-3 I/O Utilities
	B-HB
	MATE


APPENDIX B-5 FLIGHT TRAINER SOFTWARE SUSTAININGtc "TABLEA-5FQTSUPPORTSOFTWAREINCLUDINGSIMULATIONS" \f 4
	CSC Name
	SW Developer
	Destination

	
	
	

	RUSSIAN SEGMENT TRAINER (RST) SOFTWARE
	RSC-E
	SSTF

	
	
	

	
	
	


APPENDIX C – NASA FACILITES TO BE MAINTAINED AND OPERATED

The Software Development and Integration Lab (SDIL), which consists of the following:

· Consolidated Software Production Facility, (CSPF)

· Mission Build Facility (MBF)

· ISS Software Integration Laboratory (ISIL)

· ISS Power Lab (a.k.a. SPEL)

· Software Verification Facility (SVF)

· Development Support Environment (DSE)

· Data Review Room (DRR)

· SDIL Common Assets.  

· APPENDIX D –Reserved 
APPENDIX E – ISS PROGRAM DOCUMENTS TO BE BOOK COORDINATED

	Document Number
	 Title

	684-10025 Vol 1
	Integration and Verification Plan for ISS System

	684-10293 Vol 1
	Software Configuration Handbook

	684-10409
	NODE CONTROL SOFTWARE (NCS) RELEASE 2 MULTIPLEXER/DEMULTIPLEXER (MDM) VERSION DESCRIPTION DRAWING (VDD)

	684-10573
	DISPLAY DATA CONTROL TABLES (DDCT) FOR THE COMMAND AND CONTROL SOFTWARE (CCS) MULTIPLEXER/DEMULTIPLEXER (MDM) VERSION DESCRIPTION DRAWING (VDD)

	684-11032
	Software Requirements Specification for th R2 command Control (C&C)

	CSDL-306626-V01
	USER INTERFACE LANGUAGE FLIGHT SYSTEM SOFTWARE REQUIREMENTS VOLUME 1:  TIMELINER KERNEL

	CSDL-306626-V02
	USER INTERFACE LANGUAGE FLIGHT SYSTEM SOFTWARE REQUIREMENTS VOLUME 2:  ISS TIMELINER ADAPTER

	D684-10017-01
	PRIME CONTRACTOR SOFTWARE DEVELOPMENT PLAN

	D684-10020-01
	PROGRAM MASTER INTEGRATION AND VERIFICATION PLAN

	D684-10041-1
	Integrated Logistics Support 

	D684-10041-1-01  
	Logistics Analysis

	D684-10041-1-02
	Maintenance

	D684-10041-1-02  
	Maintenance

	D684-10041-1-03  
	Supply Support

	D684-10041-1-04  
	Technical Data & Documentation

	D684-10041-1-05  
	Support Equipment

	D684-10041-1-06
	Packaging, Handling Storage & Transportation

	D684-10041-11
	Operations Plan

	D684-10056-01
	PRIME CONTRACTOR SOFTWARE STANDARDS AND PROCEDURES SPECIFICATIONS

	D684-10175-01
	SOFTWARE TEST PLAN FOR THE COMMAND AND CONTROL (C&C) MULTIPLEXER/DEMULTIPLEXER (MDM) COMPUTER SOFTWARE CONFIGURATION ITEM (CSCI)

	D684-10177-01
	ISS MISSION BUILD FACILITY STANDARD OUTPUT DEFINITION PART 1

	D684-10189-01
	DATA BASE DESIGN DOCUMENT (DBDD) FOR THE NODE 1 CONTROL SOFTWARE (NCS)

	D684-10191-01
	SOFTWARE USER'S MANUAL FOR THE NODE 1 CONTROL SOFTWARE

	D684-10195-01
	SOFTWARE TOP LEVEL DESIGN DOCUMENT FOR THE NODE 1 CONTROL SOFTWARE

	D684-10696-01
	ISS Post Production Support Warehouse Operations Plan

	D684-10749-01
	ISS Product Support Team TCTI Mod Kit Procedure

	D684-10773-01
	Product Support ISS Managed Asset Retention and Utilization Plan

	D684-11424-01
	Product Support ISS PRCU H/W Calibration Process

	D684-11774-01
	ISS Product Support Inventory Management Plan

	ISAC-245, Rev S
	VMDB Release 9.0 Requirements Document

	ISAC-319 Baseline
	Orbital Replacement Unit Data Directory (ORUDD) To International Space Station (ISS) Vehicle Master Database (VMDB) Interface Control Document (ICD)

	ISS MPLM IDD 006
	MPLM Interface Definition Document

	JPG 1700.1H
	JSC Safety and Health Handbook

	JSC-26656
	PROJECT TECHNICAL REQUIREMENTS SPECIFICATION FOR THE ISS GLOBAL POSITIONING SYSTEM (GPS) SUBSYSTEM

	JSC-26961
	ACS MODING INDICATOR CRITICAL ITEM SPECIFICATION

	JSC-26975
	PCS DISPLAYS SOFTWARE REQUIREMENTS SPECIFICATION

	JSC-26976
	ISS DISPLAYS SOFTWARE DESIGN DOCUMENT FOR THE PORTABLE COMPUTER SYSTEM (PCS)

	JSC-27274
	DEVELOPMENT SPECIFICATION FOR THE PORTABLE COMPUTER SYSTEM (PCS)

	JSC-27437
	COMMAND AND DATA SOFTWARE SOFTWARE DESIGN DOCUMENT FOR THE PORTABLE COMPUTER SYSTEM (PCS)

	JSC-27440
	COMMAND AND DATA SOFTWARE SOFTWARE REQUIREMENTS SPECIFICATION (CDS SRS) FOR THE PORTABLE COMPUTER SYSTEM (PCS)

	JSC-36387
	SOFTWARE DESIGN DOCUMENT FOR THE AUTOMATED PROCEDURE VIEWER

	JSC-36393
	SOFTWARE REQUIREMENTS SPECIFICATION FOR THE AUTOMATED PROCEDURE VIEWER

	NSTS-21000-IDD-ISS
	SHUTTLE ORBITER/INTERNATIONAL SPACE STATION CARGO STANDARD INTERFACES

	RR-00022V2
	COMPONENT DATA INTERFACE FORMAT SPECIFICATION VOLUME 2:  REMOTE POWER CONTROL MODULE

	RR-00022V4
	COMPONENT DATA INTERFACE FORMAT SPECIFICATION VOLUME 4:  POWER CONVERTER CONTROLLER

	RR-00022V6
	COMPONENT DATA INTERFACE FORMAT SPECIFICATION VOLUME 6: POWER ELECTRONICS UNIT

	S683-29523
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR U.S. LABORATORY

	S684-10101
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR RACK STANDARD/PAYLOAD

	S684-10102
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR NODE 1

	S684-10109
	Addendum Specification for Photovoltaic Module S4

	S684-10111
	Prime Item Development Specification for Integrated Truss Segment S0

	S684-10115
	PRIME ITEM DEVELOPMENT SPECIFICATIONS FOR PRESSURIZED MATING ADAPTER-1

	S684-10117
	Prime Item Development Specification for Cupola

	S684-10122
	Prime Item Development Specification for Photovoltaic Module P4

	S684-10123
	Prime Item Development Specification for Truss Element, Short Spacer, S5

	S684-10124
	Prime Item Development Specification for S6

	S684-10131
	SOFTWARE REQUIREMENTS SPECIFICATION FOR THE R1 COMMAND AND CONTROL (C&C) MULTIPLEXER/DEMULTIPLEXER (MDM) CSCI

	S684-10137
	Critical Item Development Specification for Main Bus Switching Unit

	S684-10142
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR AIRLOCK

	S684-10143
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR STATION MANAGEMENT AND CONTROL

	S684-10144
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR GUIDANCE NAVIGATION AND CONTROL PROCESSOR

	S684-10145
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR POWER MANAGEMENT CONTROL UNIT

	S684–10150
	Addendum Specification for Truss Element, Short Spacer, P5

	S684-10151
	PIDs for Photovoltaic Module S6

	S684-10154
	PIDs for Integrated Truss Segment Z1

	S684-10158
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR ACTIVE RACK ISOLATION

	S684-10439
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR ARIS/EXPRESS INSTALLATION AND MAINTENANCE TRAINER

	S684-10584
	NONCOMPLEX ITEM DEVELOPMENT SPECIFICATION FOR THE PAYLOAD CREW AIDS KIT

	S684-10585
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR THE PASSIVE RACK ISOLATION SYSTEM (PaRIS)

	SN-C-0005
	Contamination Control Requirements

	SP-M-229
	Addendum Specification for Integrated Truss Segment S3

	SP-M-233
	PIDs for Integrated Truss Segment P1

	SP-M-235
	PIDs for Integrated Truss Segment P3

	SP-M-301
	PRIME ITEM DEVELOPMENT SPECIFICATION FOR PRESSURIZED MATING ADAPTER

	SP-M-321
	PIDs for Integrated Truss Segment S1

	SSP-30223
	PROBLEM REPORTING AND CORRECTIVE ACTION FOR SSP

	SSP-30233
	SPACE STATION REQUIREMENTS FOR MATERIALS AND PROCESSES

	SSP-30237
	SPACE STATION ELECTROMAGNETIC EMISSION AND SUSCEPTIBILITY REQUIREMENTS

	SSP-30238
	SPACE STATION ELECTROMAGNETIC TECHNIQUES

	SSP-30240
	SPACE STATION GROUNDING REQUIREMENTS

	SSP-30242
	SPACE STATION CABLE/WIRE DESIGN AND CONTROL REQUIREMENTS FOR ELECTROMAGNETIC COMPATIBILITY

	SSP-30243
	SPACE STATION REQUIREMENTS FOR ELECTROMAGNETIC COMPATIBILITY

	SSP-30245
	SPACE STATION ELECTRICAL BONDING REQUIREMENTS

	SSP-30256-001
	SSP EXTRAVEHICULAR ACTIVITY (EVA) STANDARD INTERFACE CONTROL DOCUMENT

	SSP-30262-010
	PORTABLE FIRE EXTINGUISHER STANDARD ICD PART 1

	SSP-30309
	SAFETY ANALYSIS AND RISK ASSESSMENT REQUIREMENTS DOCUMENT

	SSP-30312
	ELECTRICAL, ELECTRONIC, AND ELECTRONMECHANICAL (EEE) AND MECHANICAL PARTS MANAGEMENT AND IMPLEMENTATION PLAN

	SSP-30423
	SPACE STATION APPROVED ELECTRICAL, ELECTRONIC, AND ELECTROMECHANICAL PARTS LIST

	SSP-30425
	SPACE STATION PROGRAM NATURAL ENVIRONMENT DEFINITION FOR DESIGN

	SSP-30426
	SPACE STATION EXTERNAL CONTAMINATION CONTROL REQUIREMENTS

	SSP-30459
	ISS INTERFACE CONTROL PLAN

	SSP-30482-01
	Electric Power Specifications and Standards: V2 Consumer Contraints

	SSP-30482-02
	ELECTRIC POWER SPEC IFICATION AND STANDARDS, VOLUME 2: CONSUMER CONSTRAINTS

	SSP-30482-03
	ELECTRIC POWER SPECIFICATIONS AND STANDARDS: V3 PRIMARY EPS SPEC

	SSP-30512
	SPACE STATION IONIZING RADIATION DESIGN ENVIRONMENT

	SSP-30513
	IONIZING RADIATION ENVIRONMENT EFFECTS TEST AND ANALYSIS

	SSP-30524
	PROBLEM REPORTING AND CORRECTIVE ACTION (PRACA) DATA SYSTEM REQUIREMENTS DOCUMENT

	SSP-30550
	SPACE STATION PROGRAM ROBOTIC SYSTEM INTEGRATION STANDARDS

	SSP-30550
	Space Station Robotic System Integration Standards

	SSP-30559
	STRUCTURAL DESIGN AND VERIFICATION REQUIREMENTS

	SSP-30573
	SPACE STATION PROGRAM FLUID PROCUREMENT AND USE CONTROL SPECIFICATION

	SSP-30575
	SPACE STATION INTERIOR AND EXTERIOR OPERATIONAL LOCATION CODING SYSTEM

	SSP-30599
	SAFETY REVIEW PROCESS

	SSP-30695
	ACCEPTANCE DATA PACKAGE REQUIREMENTS SPECIFICATION

	SSP-41004-PART 1
	COMMON BERTHING MECHANISM TO PRESSURIZED ELEMENTS INTERFACE CONTROL DOCUMENT PART 1`

	SSP-41004-PART 2
	COMMMON BERTHING MECHANISM TO PRESSURIZED ELEMENTS INTERFACE CONTROL DOCUMENT PART 2

	SSP-41015-PART 1
	COMMON HATCH AND MECHANISM TO PRESSURIZED ELEMENTS INTERFACE CONTROL DOCUMENT PART 1
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	SSP-50405-08
	SOFTWARE INTERFACE CONTROL DOCUMENT HUB CONTROL ZONE (HCZ) MULTIPLEXER/DEMULTIPLEXER (MDM) TO ISS BOOK 8 PUMP/FAN MOTOR CONTROLLER (PFMC) INTERFACE

	SSP-50406
	NASA/ESA BILATERAL INTEGRATION & VERIFICATION PLAN FOR CUPOLA

	SSP-50407
	NASA/ESA BILATERAL DATA EXCHANGE AGREEMENTS, LISTS, AND SCHEDULES FOR CUPOLA 1 AND 2

	SSP-50408
	NASA/ESA BILATERAL HARDWARE AND SOFTWARE EXCHANGE AGREEMENTS, LISTS, AND SCHEDULES FOR CUPOLA

	SSP-50420
	NASA/NASDA Bilateral Integration and Verification Plan for HTV

	SSP-50451
	ELECTRICAL FLIGHT GRAPPLE FIXTURE TO STRELA CARGO CRANE ADAPTER INTERFACE CONTROL DOCUMENT

	SSP-50461
	INTERIM RESISTIVE EXERCISE DEVICE (IRED) TO NODE 1 INTERFACE CONTROL AGREEMENT (ICA) HARDMOUNTED AND ISOLATED IRED ASSEMBLIES

	SSP-50462
	INTERNATIONAL SPACE STATION (ISS) TELEMETRY FORMAT DEFINITION DOCUMENT

	SSP-50482
	ISSP SOFTWARE MANAGEMENT PLAN

	SSP-50493
	Prime Item Development Specification for the Direct Current Switching Unit Interface Flight Support Equipment

	SSP-50496
	CUPOLA ELEMENT TO MANUAL BERTHING MECHANISM FOR SPACELAB LOGISTICS PALLET INTERFACE CONTROL DOCUMENT

	SSP-50504
	ISS CONFIGURATION DOCUMENT

	SSP-50520
	INTERNATIONAL SPACE STATION LOGISTICS & MAINTENANCE OPERATIONAL SUPPORT PLAN

	SSP-50531
	FRAM AVT Card

	SSP-50539
	SOFTWARE INTERFACE DEFINITION DOCUMENT APPLICATION PROCESS IDENTIFIERS AND LOGICAL DATA PATH IDENTIFIER DEFINITION

	SSP-50540
	SOFTWARE INTERFACE DEFINITION DOCUMENT FOR BROADCAST ANCILLARY DATA

	SSP-50562
	ISS PROGRAM OFF-NOMINAL SITUATION PLAN

	SSP-50564
	ISS INTERIOR VOLUME CONFIGURATION DOCUMENT

	SSP-50610
	External Maintenance Operations

	SSP-50610
	EXTERNAL MAINTENANCE OPERATIONS

	SSP-50622 
	Mission Integration Dataset Blank Book

	SSP-52051
	Payload Interface Definition Document (ICD) 

	SSP-52052
	PORTABLE COMPUTER SYSTEM (PCS) INTERFACE DESCRIPTION DOUCMENT (IDD)


APPENDIX F – ANALYTICAL MODELS & TOOLS TO BE MAINTAINED

· 3D CAD models of all ISS elements

· Integrated ISS Passive Thermal Control System Models

· Integrated ISS Active Thermal Control System Models

· Integrated ISS EPS Models: Electrical Power Simulation Model (EPSIM)

· Power Usage analysis Model w/user guide

· SABER Circuit Simulation Models w/user guide

· EPSOP w/user guide

· EPS models w/user guide

· SEPS (Analysis) – Secondary Electrical Power System

· Software, documentation, procedures, etc., required to maintain System Test beds (SPEL and Firmware Lab)

· MER EPS Tools

· Verification Tools (OPMT, RTM, VPCM, PDS, Verification Databases)

· Integrated ISS ECLS Models

· N2O2 Logistics Model

· Water Logistics Model

· SINDA Fluent Models

· Computational Fluid Dynamics Model

· Pressure Equalization Model

· CO2 Model

· Integrated ISS Structural Models

· Component/ORU Stress models in bulk data format

· Component Stick Beam Models

· Component Dynamic Models with output transformation

· Articulating and partially deployed component dynamic models

· Integrated ISS Stick Beam Models

· Integrated ISS Dynamic Models with output transformations

· Mechanism and Non-linear Joint Models and tools

· Forcing Function models and generation tools

· Loads database and processing tools

· SDMS data processing tools

· Quasi-steady modeling and analysis tools (SSMRBS)

· SAMA/MAMS/IWIS data processing tools

· Acoustic (AutoSEA) modeling and analysis tools

· Signal processing tools (MATLAB)

· Finite element analysis tools (NASTRAN)

· Integrated C&T Models

· Solar Array Beta Gimbal and Ku-band Antenna Control Analysis 

· Fiber Optic Monte Carlo Model

· Integrated C&DH Models
· Network Response Simulator (NRS)

· Optical Time Domain Reflectometer (OTDR)

· HRDL links analysis tool

· Remote Terminal Validation Tool

· Payload Ethernet Hub Gateway (PEHG) models and tools

· Integrated GN&C Tools and Models 

· Monster Matrix

· 4D client (IPCL Database)

· MOODS (Multiple Object Orbital Dynamics Simulation)

· Monte Carlo, CVS, CMS, etc

· XSIM 

· LVLH Momentum Manager Design Tool (MMCON), Inertial Momentum Manager Design Tool (IMCON)

· MET and MSIS models – atmospheric density models

· Natural and Induced Environments Models

· NASAN-II

· SPHINX

· LMSC/Boeing ISS External Contamination Data Base

· Boeing/BREL ISS EEE parts IR test and analysis data base

· Boeing Optical Surface Degradation Effects {by natural and induced environments} Data Base

· EEE Parts

· Alchemy database

APPENDIX G – RESERVED

APPENDIX H – LIST OF ACRONYMS

AAA
Allocations, Assessments and Analyses

ADP
Acceptance Data Package

AOH
Assembly Operations Handbook

ASAP
Aerospace Safety Advisory Panel

ATCS
Active Thermal Control Subsystem

BIVP                                                        Bilateral Integration and Verification Plan

C&DH
Command and Data Handling Subsystem

C&T
Communication and Tracking Subsystem  

C&W
Caution and Warning

CAD
Computer Aided Design

CAM                                                                Centrifuge Accommodation Module

CCAA                                                                        Common Cabin Air Assembly

CEI                                                                                                Contract End Item

CI                                                                                                 Configuration Item

CITRIX
Paragraph 3.8.10.1 Not an acronym – software vendor name

CM
Configuration Management

CMG                                                                             Control Moment Gyroscope

CoFR
Certificate of Flight Readiness

COSMOS
Paragraph 1.3.3.1.1

CPR                                                                                  Cost Performance Reports

CR                                                                                                    Change Request

CSAS                                                 Configuration Status and Accounting System

CSCI                                                            Computer Software Configuration Item

CSPF                                                      Consolidated Software Production Facility

DDT&E                                                  Design, Development, Test and Evaluation

DCN                                                                                  Document Change Notice

DIL                                                                                         Deliverable Items List

DM                                                                              Documentation Management

DPA                                                                                        Digital Pre-Assembly

DQA                                                                                    Data Quality Assurance

DRD
Data Requirements Description

DRR
Data Review Room

DSE
Development Support Environment 

Eagle
Enhance Automated Graphical Logistics Environment

ECLS
Environmental Control and Life Support Subsystem

EEE
Electrical, Electronic, and Electromechanical

EME
Electromagnetic Effects

EPCE                                                          Electrical Power Consuming Equipment
EPS
Electrical Power Subsystem

EVR
Extravehicular Robotic Subsystem

FEL                                                                                          First Element Launch
FDF
Flight Data File

FDIR
Fault Detection, Isolation, and Recovery

FOR
Flight Operations Reviews

FMEA/CIL
Failure Modes Effects Analysis and Critical Items List

FSE                                                                                   Flight Support Equipment

FSOH
Flight Software Operations Handbook

GAO
General Accounting Office

GIDEP
Government-Industry Data Exchange Program

GFE
Government Furnished Equipment

GFD                                                                              Government Furnished Data

GNC
Guidance, Navigation and Control Subsystem

GOLD
Government On-Line Data

GSE                                                                                Ground Support Equipment

IDAGS
Integrated Display and Graphic Standards

IDRD
Increment Definition Requirements Document

IDRP
Increment Definition and Requirements Plan

IFL
Integrated Flight Loads

IG
Inspector General

IGA
Intergovernmental Agreements

IP
International Partners

IPL                                                                                            Initial Program Load

IP/P                                                                         International Partner/Participant

IMMT
Increment Mission Management Team

INC
Installation Notice Card

ISIL
ISS Software Integration Laboratory

ISS
International Space Station

ISS Program
International Space Station Program

IT
Information Technology

JEM
Japanese Experiment Module

JMP
Joint Management Plans

JSC
Johnson Space Center

KSC
Kennedy Space Center

LSAR
Logistics Support Analysis Records

LTA                                                                                Launch Through Activation

MBF
Mission Build Facility

MCC                                                                                   Mission Control Center

MDM                                                                            Multiplexer De-Multiplexer

MER
Mission Evaluation Room

MIS
Management Information System

MOD
Mission Operations Directorate 

MOU
Memoranda of Understanding

NCR
Non-Conformance Report

NDC                                                                     Notification of Document Change

NSTS
National Space Transportation System

OEM
Original Equipment Manufacturer

ORU
On-Orbit Replaceable Unit

OSE                                                                                Orbital Support Equipment

PCS
Portable Computer System

PDIT
Program Data Integration Team

PIRN                                              Preliminary/Proposed Interface Revision Notice

PMA
Pressurized Mating Adapter

PMR
Performance Management Review

PMS
Performance Measurement System

PPL
Prepositioned Load

PPS
Post Production Support

PRACA                                                   Problem Resolution and Corrective Action

PTCS
Passive Thermal Control Subsystem

PTT
Part Task Trainer

PVCS
Process Version and Control System

QA
Quality Assurance

R&M
Reliability and Maintainability

RBD
Reliability Block Diagrams

RMS
Remote Manipulator System

RST
Russian Segment Trainer

S&M
Structures and Mechanical Subsystem

S&MA
Safety and Mission Assurance

SCN                                                                              Specification Change Notice

SE
Sustaining Engineering

SDIL
Software Development and Integration Lab

SDTO
Station Development Test Objective

SFAC
Space Flight Advisory Committee

SODF
Station Operations Data File 

SOW
Statement of Work

SPDM
Special Dexterous Manipulator
SPN
Station Program Notes

SPRT
System Problem Resolution Team

SRMS
Space Shuttle Remote Manipulator System

SSODB
Space Station Operational Data Book

SSP
Space Station Program

SSRMS
Space Station Remote Manipulator System
SSTF
Space Station Training Facility

SSUAS                                       Space Station Utilization Advisory Subcommittee

SVF                                                                            Software Verification Facility

TCM                                                                       Technical Coordination Meeting

TCT                                                            Time Compliance Technical Instruction

TIM                                                                          Technical Interchange Meeting

USOS
United States On-Orbit Segment

VMDB
Vehicle Master Database

VCN
…Verification Closure Notice


VLN
Verification Logic Network

VTL
Verification Tracking LogWBS………………………………………………..Work Breakdown Structure
APPENDIX I – RESERVED
APPENDIX J –KEY TERMS AND DEFINITIONS
Assembly Complete Vehicle:  The on-orbit Space Station configuration as specified in SSP 41000.

Book Coordinator: A function that provides for developing new documents or updates to existing documents.  Tasks include the following: integrating inputs from technical experts, submitters and reviewers; maintaining the technical consistency of the document; updating the document using the Configuration Management (CM) Change Request (CR) process; interfacing with CM and Data Quality Assurance (DQA); coordinating International Partner/Participant (IP/P) inputs and IP/P issue resolution; developing Notification of Document Changes (NDCs) for documents that affect RSC-E; coordinating translations as required; coordinating and conducting Technical Concurrence Meetings (TCMs); production, distribution and resolution of minutes and actions from TCMs; and developing and presenting presentations to the appropriate control boards as required for CR and document approvals.

Common Hardware and Software:  NASA developed and certified hardware and software that is used by both USOS elements and IP/P elements.    The common hardware and software can be that hardware provided to IP/P’s as Government Furnished Equipment (GFE) or procured directly by the IP/P from the US Original Equipment Manufacturer (OEM).   Common software is generally software that resides with the hardware, e.g., Multiplexer De-Multiplexer (MDM) boot code, or common hardware application software, like the MDM software required to control and operate a Environmental Control and Life Support Subsystem (ECLSS) Common Cabin Air Assembly (CCAA).

Component:  A functional unit which is an entity for purposes of analysis, manufacturing, testing, maintenance, and record-keeping (e.g., batteries, electronic boxes).

Configuration Item/Computer Software Configuration Item (CI/CSCI):  Hardware or software (or an aggregation of both) designated by the contracting agency for configuration management.

Conformed:  All outstanding document changes (e.g., Specification Change Notices (SCNs), Document Change Notices (DCNs), Preliminary/Proposed Interface Revision Notices (PIRNs), etc.) have been consolidated into the document.  Also referred to as consolidated.
Contingency Kits/Items:  Items that are not part of the original design of a CI/Contract End Item (CEI)/Element/Segment but developed as operational needs of the ISS mature or are positioned on ISS as risk mitigation tools (e.g., the Ammonia Servicer, jumper kits). 

Contract End Item (CEI):  Hardware or software (or an aggregation of both) identified in the contract as a deliverable entity. A CEI may be a separate CI or CSCI, or an aggregate of CIs/CSCIs grouped as a set.

Control Board:  A management forum which establishes and control changes to the baseline and associated documentation and provides a forum for resolving related technical and schedule issues. The specific board scope, responsibilities, authority, and membership are defined in their charter.

Control Panel: A subordinate forum to a parent control board with delegated responsibility and control as defined in their charter.

Data Owners:  The individuals that are identified as the authorized source for each data category in the Vehicle Master Database (VMDB).  Data owners are documented in the Team Authorization list located in the VMDB.

Data Quality Assurance (DQA): An administrative function to ensure documentation and documentation updates are prepared in accordance with documentation standards contained in SSP 50010.

Development:  The acquisition of hardware, software and support products.  Includes the design, manufacture, qualification &  acceptance testing, production and required verification or life cycle testing, through formal delivery (e.g., DD250) to NASA. This includes modifications or replacement of hardware and/or software as required for enhanced designs, inferior designs, obsolescence, or new capabilities. 

Element:  An integrated, assembled set of hardware and/or software capable of supporting an operational role such as the U.S. Lab module. It is the primary subdivision of the ISS Vehicle for purpose of accommodation in a launch vehicle.

Flight Support Equipment (FSE): An item required to integrate ORU/Contingency Items into/onto the carrier used in the shuttle payload bay or any pressurized volume which is transported to orbit by a launch vehicle (e.g., adapter plates, shrouds).

Government Furnished Data (GFD):  The data associated with International Partners (IP) (in accordance to the Bilateral Data Exchange Agreements Lists (BDEALS)) and GFE manufacturers/providers (in accordance with SSP 50177).

Government Furnished Equipment (GFE) Flight Elements:  The ISS GFE flight elements are the Centrifuge Accommodation Module (CAM), Node 2, and Cupola.

[CHECK]

Ground Support Equipment (GSE):  Equipment required to support launch processing and post landing operations (e.g., dollies, lifting devices, slings).

INCREMENT: The time frame is defined by each crew expedition.   The duration of an increment is the time period from the launch of a designated flight crew to the undocking of the return vehicle for that crew.

Increment Definition Requirements Document (IDRD): Documentation of ISS Program requirements for the flights and increments within a planning period.  These include the launch dates, traffic plans, top-level manifest, resource allocations, and specific flight/increment requirements and priorities.

Information Technology (IT): Any equipment or interconnected system or subsystem of equipment that is used in the automatic acquisition, storage, manipulation, management, movement, control, display, switching, interchange, transmission or reception of data or information that is used by ISSP.  IT includes computers, ancillary equipment, software, firmware, and similar procedures, services (including support services), and related resources.

International Partners/Participants.:  Those non-U.S. space agencies that formally participate in the ISS. The International Partners are the Canadian Space Agency (CSA), European Space Agency (ESA), National Space Development Agency of Japan (NASDA), and Russian Aviation and Space Agency (Rosaviakosmos).   The Italian Space Agency (ASI) is an International Participant.


ISS System:  The composite of hardware, software, facilities, personnel, and services needed to perform the ISS mission. This includes on-orbit, ground, and IP/P assets.  ISS System requirements are specified in SSP 41000.

ISSP Management Center: A program facility in the Mission Control Center (MCC) to support real-time ISS operations that is staffed and operated by program personnel. 

Launch Package:  Full complement of ISS hardware and software delivered to, or returned from, the ISS.

Management Information System (MIS):  A computerized information-processing system designed to keep ISSP and other personnel apprised of the most current ISS technical, financial, workforce, schedule and operational information, including issues and risks.  MIS links ISS core business issues and goals with the technical aspect of the Program.

Mission Evaluation Room (MER):  The MER provides on-console engineering support during real time operations.

Nominal:  The expected value or condition, as measured in terms of functional or performance characteristics, of a component, subsystem, or system operating normally in its intended environment.

Operational Item:  Equipment, miscellaneous in nature, but required to ensure the integrity, performance and use of the ORU or Contingency Kit/Item while on-orbit, as applicable through the phases of the International Space Station applicable to cycling an ORU/Contingency Item to orbit, deploying it on-orbit, recovering the ORU/Contingency Item it is replacing back to the return carrier, and returning that ORU/Contingency Item to ground (a.k.a. mission phases) (e.g., bump protectors and connector protective covers).

Orbital Replacement Unit (ORU):  Equipment that may be removed from the on-orbit ISS and replaced with a like unit for maintenance activities.

Orbital Support Equipment (OSE):  An item required to support Flight hardware in the On-orbit ISS.  OSE items are required to accommodate integrated assemblies used to deliver ORU/Contingency Items to/from on-orbit worksites and on-orbit storage locations (e.g., micro-meteoroid debris protection).

Part:  A single piece not normally subject to disassembly without destruction or impairment of use (e.g., resistors, transistors, relays, gears, etc.).

Segment: A grouping of elements that are functionally related and often physically interface (e.g., U.S. On-Orbit Segment or U.S. Ground Segment).

Stage:  The elements comprising the orbital vehicle at a given point in the assembly sequence. Each stage begins with orbital insertion of a flight containing Vehicle elements.

Subsystem: A functional grouping of components that combine to perform a major function (e.g., electrical power, attitude control, propulsion, etc.).

Support Equipment:  An item required to transport, access, handle, protect, service, or verify a qualification/flight item.  Equipment included in the category of Support Equipment is GSE, FSE, OSE, and Operations Items.

Sustaining: Ongoing support of on-orbit systems, hardware and software after formal delivery (e.g., DD250) to NASA.  Includes hardware and software expertise, integration and analyses required to assess the detailed performance of the vehicle and ISS Equipment and to maintain a functional/operational vehicle.  It also includes the required ground infrastructure required to support the on-orbit vehicle, e.g., MER, depots, software development facilities, original equipment manufacturers, SMA, CM, etc.  Should also include modifications to hardware and/or software as required for anomaly resolution and parts obsolescence issues that maintain the accepted design certification/functionality and/or optimize the operational aspect of the hardware/software. 

Sustaining Engineering: The design engineering expertise provided after the development of hardware/software items is completed and these items have been provisionally accepted.

United States On-Orbit Segment (USOS):  An Earth orbiting facility which houses experiment payloads, distributes resource utilities, and supports permanent human habitation for conducting research and science experiments in a microgravity environment.  The USOS supplies the ISS with services and capabilities as specified in SSP 41162.


Validation:  The process of formally approving the developed process, services, or products at the conclusion of operational test and evaluation.  This approval indicates developed processes, services, or products satisfy their intended operational mission.
Vehicle: The Vehicle includes the whole, integrated, on-orbit station (including hardware and software) as it is currently configured On-Orbit and the future station configurations as it evolves to the Assembly Complete (AC) configuration. The vehicle configuration is defined by the particular point in time under assessment or discussion.

Verification:   The process for demonstrating compliance with the ISS System and U.S. On-Orbit Segment Specifications. For the ISS System Specification-level verification, this includes interfaces with the International Partners/Participants and U.S. Ground Segments.

:

APPENDIX K – DEPTH OF PENETRATION FOR IPs/Ps, GFE, AND PAYLOADS

Depth of Penetration (DOP) for International Partners/Participants (IPs/Ps)/Government Furnished Equipment (GFE) and Payloads (PLs):
I. Purpose and Scope
This direction defines the roles and responsibilities of NASA and the contractor regarding treatment of International Partner and Participants (IP/P) elements and subsystems (including FGB), Government Furnished Equipment (GFE) and Payloads (PL) relative to ISS stage certification.  It identifies appropriate ground rules for the subsystem and technical discipline teams to define the scope of work required to technically integrate the IP/P/GFE/PL systems and support the Certificate of Flight Readiness (CoFR) process.

II. General
A. General Groundrules:
1. The depth of penetration into IP/P/GFE/PL HW/SW design, development, verification processes and fabrication will be to the extent required to ensure physical, functional, safety, and operational compatibility at the system level and element-to-element  interface.  
2. The IP/P/GFE/PL provider is responsible for verification and certification that their elements meet end-item and segment specification requirements.  NASA provides the IP/P elements to the contractor as Government Furnished Equipment (GFE), suitable for its intended use, 

3. The contractor is responsible for end-to-end subsystem management for the ISS vehicle.  The contractor is expected to understand the interfaces to the IP/P/GFE/PL systems, however the contractor will only be expected to understand IP/P/GFE/PL designs sufficiently to assess the impacts of IP/P/GFE/PL hardware and software performance on overall system performance.  
4. For real-time anomalies with IP/P/GFE/PL hardware and software, the appropriate provider (IP/P/GFE/PL) will be responsible for resolution of the anomaly.  The contractor will understand IP/P/GFE/PL hardware/software designs sufficiently to assess the impacts of anomalies to overall system performance and to ensure that no hazard controls have been violated.
5. The contractor will not be responsible for IP/P/GFE/PL hardware/software (HW/SW) Certification of Flight Readiness (CoFR) with regard to the IP/P/GFE/PL satisfying end-item design and segment specification requirements.  
6. The contractor will be expected to perform analytical integration of the total ISS System, including integration of IP/P models, and will produce and maintain integrated schematics.  When the contractor performs IP/P verification in accordance with the Bilateral Integration and Verification Plan (BIVP), the contractor CoFR will extend to that component of the verification process.  
7.        Data furnished through NASA from the IP/P/GFE/PL providers will not  be independently verified except in items suspected of not meeting requirements and after specific direction from NASA.  NASA/the contractor will not duplicate element verification activities performed by the providers.  Where necessary, data/models from the providers will be incorporated into U.S. integrated models as required to support stage verification.

B. Scope:
In order to support the CoFR process for the stage, the following areas shall be addressed by each team when performing their stage integration task, including documented system knowledge and Program processes.

1. Knowledge Base

a) Each subsystem and technical discipline teams should have data on their respective ISS stage subsystem or area (including IP/P/Payload/GFE portions).  This data can exist in the form of provider-produced data.  This data can also exist in the form of US-generated products, which incorporate traceable IP/P-provided data.  This data will be used for incorporation into appropriate products and maintained by the appropriate NASA or contractor expert.

b) This data should be sufficient to understand the functional operation and performance of the subsystem, and will include integrated models, top level schematics, design descriptions, Safety Hazard Reports (including failure detection, isolation, and recovery assessments,) failure tolerance assessments, and all contract deliverables pertaining to the respective subsystem or area of expertise.  

c) The level of penetration into the IP/P/GFE/PL element, segment or hardware should be sufficient to identify the point in the architecture where the subsystem architecture is isolated from the the IP/P/GFE/PL element, segment or hardware for stage functionality and performance. 

2. Processes

a) NASA provides IP/P/GFE/PL data to the contractor in accordance with this contract.  NASA obtains the IP/P data via the Government Furnished Data (GFD), the Bilateral Data Exchange Agreement, Lists and Schedules (BDEALS) processes.  These are used for identifying, tracking, receiving, and approving (if required) data from the IP/Ps.

b) Technical Interchange Meetings (TIMs), teleconferences and videoconferences are used with IP/P/GFE/PL providers in order to resolve technical issues and exchange technical information.  IP/P data collected through protocols, or faxes signed by IP/P management are considered valid.

c) Joint operating plans for assembly and nominal operations will be developed using the Stage Integration Review (SIR) process to support the SIR objectives as specified in SSP 41170. 

d) Joint operating plans for assembly, nominal operations and off-nominal operations will be developed to support FOR, Operations Data File and Chits affecting the real-time mission support. 

e) Process Sampling is used to confirm the IP/P end-item provider has a valid verification program.  Critical requirements by subsystem or discipline will be processed sampled by exception at NASA request.  

f) Joint testing and analysis will be documented in the Bilateral Interface Verification Plan (BIVP), and subsystem verification plans, as appropriate. Joint verification activities used to close requirements will be documented in Verification Logic Network / Detailed Verification Objectives (VLN/DVOs).
g) The Safety Review Panel is used to assess safety and reliability data provided by the IP/P/GFE/PL providers, including safety hazard controls, failure detection, isolation, and recovery assessments, and failure tolerance assessments.

h) The VLN/DVO process is used to provide a traceable, auditable trail of requirements verification and closeout for each Stage.

i. 
The Verification Analysis Cycle (VAC) is used to perform verification analysis for integrated systems.





































































�PAGE \# "'Page: '#'�'"  �Page: 1��� Contractor will identify anomalies through monitoring of the Vehicle, preparation of analyses and products for COFR, implementation or management of ground tests or training activities with flight or flight-like hardware/software; SSP30223 needs to be updated to reflect several policy memos in place now, more detailed rqmts out of applicable work instructions, and to include the reporting of “GFE” nonconformances after manufacturing (or delivery?) rather than using FIARs; Contractor shall do anything needed to investigate and resolve anomalies, including coordination with other entities, performance of tests or analyses (3.2.11), and redesign of nonconforming hardware (3.2.8)
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