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TSC SOW

INTRODUCTION

This Statement of Work (SOW) defines the work to be accomplished by the Training Systems Contractor (TSC) in the development, maintenance, operations, and sustaining engineering of the Space Station Training Facilities (SSTF), the American Segment Trainer (AST) Facilities, and the Part Task Trainer (PTT) Facility. This SOW has been written to support the TSC Completion Form (CF) contract and transition to a NASA specified operations contractor.

SCOPE

This SOW describes the Contractor requirements for the design, development, fabrication, integration, test, qualification, acceptance and delivery to NASA of the Space Station Training Facility (SSTF). The SSTF includes the Payload Training Capability (PTC) and the Russian Segment Trainer (RST).  The Contractor shall perform maintenance and operations for NASA’s utilization of the SSTF until transition to NASA for the systematic handover to an operations contractor.  The scope of work under this SOW also includes PTT development, American Segment Trainer (AST), and Training Division development activities.  Section F-4 contains the Deliverable Items List.

KEY TERMS

American Segment Trainer (AST) – A set of U.S. systems models, and computer hardware and software used to simulate the U.S. onorbit segment (USOS) during training sessions in the IP domestic trainers.  The AST platform is also used to run PTT software thus providing USOS systems familiarization and refresher training.

Configuration Item - A group of related hardware (Hardware Configuration Item (HWCI)) or software (Computer Software Configuration Item (CSCI)) components which function as a unit within a subsystem.  This is the lowest level for which functional requirements will be defined.  (The HWCI may consist of hardware and software components if it is being developed by and/or procured from a vendor as a turn-key item.)  For the SSTF Development Project, a configuration item is defined as the tertiary decomposition of the SSTF which divides the subsystem into HWCI(s) and/or CSCI(s).

External Dependency - A required input (hardware, software, data and service) to the simulation lifecycle process generated by an organization external to the Contractor.

Facility - Facility, used generically,  refers to the JSC Building structures, floor space, power and grounding provided to house/power the SSTF.  Facility, used in the SSTF, refers to Building 5S specifically.  Facility, used in the PTT  Facility,  refers to Building 4S specifically.

Part Task Trainer (PTT) - A single system, stand-alone, training device designed to provide subsystem training for the Space Station Distributed Systems.  The PTT provides the transition from a computer based training class to the multi-task environment of the Space Station Full Task Trainer (SSFTT).

Payload Training Capability (PTC) - A set of simulator training modules and computer hardware/software enhancements to the SSFTT designed to simulate the International Space Station on-board payload capabilities for a given increment.  Provides the program the capability to train flight crews and ground support personnel in the activation and operation of individual payload as well as multi-segment payload operation.  The PTC also provides the capability to develop and verify flight and ground payload procedures.

Performance Measurement Baseline (PMB) - The time-phased budget plan against which contract performance is measured.  It is formed by the budgets assigned to scheduled cost accounts and the allocation of overhead costs.  For future effort, not planned to the cost account level, the performance measurement baseline also includes budgets assigned to higher level CWBS elements, and undistributed budgets.  It equals the total allocated budget less management reserve.

Program - refers to and includes all activities that this contract requires in support of the identified training facilities supporting the International Space Station Program.

Program Operating Plan (POP) - An agency-wide budget process which feeds the federal budget.  It contains an estimate of the funds required to accomplish the program. It involves all Directorates and many levels of employees (and contractors).  It includes financial, technical and schedule information which reflects the intent of the NASA management.

Subsystem - A group of related hardware and/or software that functions as a unit within a system.  For the SSTF Development Project, a subsystem is defined as the secondary  decomposition of the SSTF.

Russian Segment Trainer (RST) - Consists of equipment and software integrated into the SSTF to provide multi-segment training capability including Russian ISS elements.

Space Station Training Facility (SSTF) - A set of simulator training modules and computer hardware/software to simulate the International Space Station and provide the capability to train space station flight crews and ground support personnel for safe space operations.  The SSTF will also provide the capability to develop and verify flight and ground procedures.  Refers to all systems, hardware and software being developed by the SSTF Project including the Payload Training Capability (PTC).

Staging area- A complex of computer software and equipment used for testing and integration of SSTF components for risk mitigation.

System - A group of related hardware and/or software that functions as a unit.  For the SSTF Development Project, a system is defined as the primary decomposition of the SSTF.  The SSTF systems consist of the Space Station Full Task Trainer (SSFTT), the Operations Support System (OSS), the Ground System Development Environment (GSDE), and the Real-time Infrastructure System (RTIS).

Technical Performance Baseline (TPB) - a reference set of documents that represent the present values of essential performance capabilities of the current product design state of the system elements. The original values may be forecasts made and documented during the initial planning and analysis of the system design.   The present values contained within the TPB may be obtained through continuing engineering evaluation or measure through test. 

“What If” scenarios - Scenarios created as a result of space station program content changes, design implementation changes and/or budget profile and runout changes.  “What If” scenarios are subject to study/analysis.

CONTROLLING DOCUMENTS IN THE ORDER OF PRECEDENCE

In accordance with Section I (FAR 52.215-33)

1.0
Space Station Training

The Contractor shall design, develop, acquire, fabricate, assemble, install, integrate, checkout, qualify, and deliver a Space Station Training Facility (SSTF) (including PTC and RST) which will be used to train flight crew and ground crew personnel in the assembly and operation of the space station.  Additionally, the Contractor is responsible for providing the capability to integrate the SSTF with International Partner Simulations and other training facilities.  The Contractor shall be responsible for the delivery and operation of the SSTF, including Program Management, Systems Engineering, Simulator Development, Test and Qualification, Maintenance, Reconfiguration and operations, and Sustaining Engineering. Included in this is responsibility for a coordinated transition of maintenance, operations, reconfiguration, and sustaining engineering tasks to an operations contractor. The Contractor shall be responsible for performance as set forth in clause B.3 Scope of Work.


(1)  
(2)  
(3)  
1. 1
System/Program Management

The Contractor shall be responsible for management of the development and delivery of the SSTF systems.  Contractor management includes overall planning, coordination, and execution of all tasks, including administrative and technical tasks, in accordance with the approved Program Management Plan (PMP) (DRD 01).  As part of the Program Management Plan, the contractor shall provide a disciplined approach to the identification, assessment and control of contract program cost, schedule, and risk factors. 

1.1.1
Program Planning

a.  a.
The Contractor shall develop and implement the Program Management Plan (DRD 01).  The PMP documents how the program will be executed, communicates program objectives and plans to all program personnel, identifies standard processes, including any unique deviations, and provides an overview of the logistics for transitioning maintenance, operations, reconfiguration, and sustaining engineering tasks to an operations contractor.
b.  


b.  The Contractor shall develop and maintain integrated program plans, requirements, and development plans and schedules consistent with the Program Management Plan (DRD 01).

c.  The Contractor shall maintain consistency of content for all deliverable documentation as a function of time. For those documents that are to be delivered on an as-required basis per the applicable DRD or are applicable to the transition to the NASA-specified operations contractor (section 1.5.6), the Government and the Contractor shall agree on whether the Contractor shall integrate accumulated document change pages into a new document baseline and republish or shall simply provide the change pages.

d.  The Contractor shall develop and maintain the Contract Work Breakdown Structure (CWBS) (DRD 13), and CWBS Dictionary (DRD 13).

e.
The Contractor shall support NASA Program Operating Plan ( POP ) requirements.  The Contractor shall be prepared to support the equivalent of three (3) major POPs and one (1) minor POP update submittal per Government fiscal year.  When required the Contractor shall develop, document, submit and maintain this POP requirement as defined in the Program Operating Plan Package (DRD 14).

f.
The Contractor shall develop, implement, and maintain separate Development Plans for the SSTF in accordance with the Development Plan (DRD 02).

g.
The contractor shall develop and deliver a transition Sustaining Engineering Plan, Operations Plan, Maintenance Plan, and Reconfiguration Plan as described in Sections 1.6, 1.5.3, 1.5.1 and 1.5.4 respectively.

h.
The Contractor shall maintain the contract cost baseline in accordance with the Contract Cost Baseline (DRD 07).

1.1.2 
Program Analysis and Integration 

a.
The Contractor shall measure cost, schedule, content, and quality performance against the Performance Measurement Baseline as reported in the Cost Performance Report (DRD 09) and the requirements contained in the Contract Requirement Document (DRD 23)

b.
The Contractor shall coordinate program plans and where necessary, establish agreements with other JSC facilities, other NASA Centers, and contractors.

c.
The Contractor shall develop and maintain a rapid response capability to analyze and evaluate cost, schedule, content performance, and alternatives for “what if” scenarios.  These scenarios would be in response to space station program content changes and/or budget profile and runout changes.  The responses shall cover impacts to crew training and simulation systems.  The Contractor shall prepare and submit the results of each requested response in accordance with the Study/Analysis Report (DRD 24) 



d.
The Contractor shall provide system engineering studies in accordance with the Study/Analysis Report (DRD 24).

1.1.3 
Program Reporting

a.
The Contractor shall provide financial control disciplines throughout the program for early identification and resolution of potential threats to program success.

b.
The Contractor shall use cost, schedule, content, and quality performance metrics to measure and establish trends against the Performance Measurement and Technical Performance Baselines.  The Contractor shall ensure that processes are instrumented with metrics to allow comparison by NASA against industry standards.  These metrics shall be submitted as defined in the Metrics Report (DRD 18).

c.
The Contractor shall implement a Performance Measurement System for planning and controlling cost and for measuring performance which is fully integrated and accurately reflects how the Contractor manages.  The Performance Measurement System shall be in accordance with JSC-36180, MOD Performance Measurement Handbook.  The Contractor shall submit performance measurement information via a Cost Performance Report (CPR) (DRD 09).  Integrated cost and schedule reporting is required on subcontracts that, based on risk, schedule criticality or dollar value, have the potential to impact the successful completion of the prime contract.  The Government and the Contractor shall agree on which subcontracts require integrated cost and schedule reporting and whether full compliance should be included in the subcontract.  The process shall be described in the Performance Measurement System Description.

The Contractor shall submit a Financial Management Report (DRD 08) in accordance with NHB 9501.2C, Procedures for Contractor Reporting of Correlated Cost and Performance Data.



e.
The Contractor shall develop, maintain, and assess all program schedules to the lowest level of the Contract Work Breakdown Structure (CWBS).  All schedules related to the performance of this contract shall be part of the Contractor’s integrated scheduling system that includes all external dependencies.  The Contractor shall provide a Master Program Schedule as defined in the Development Plan (DRD 02) that assures that program schedules are consistent with budget targets and major space station program milestones.

f.
The Contractor shall maintain financial databases for all resources utilized on the contract.  The information contained in these databases shall be 
updated, maintained and reported according to Financial Management Databases (DRD 10).

g.
To ensure the Contractor executes a vigorous procurement program which will optimize the opportunity for subcontract participation of small business or small disadvantaged business concerns, the Contractor shall prepare and submit a Small Business /Small Disadvantaged Business Report (DRD 12).

h.
The Contractor shall provide the status of the contract for review in accordance with the Contract Status Package (DRD 15). 

i.
The Contractor shall provide the status of development projects in accordance with the Program Status Review (PSR) Package (DRD 16).

j.
The Contractor is required under Section G of this contract to disclose reportable items to NASA in accordance with the New Technology clause.  

1.1.4
Information Systems

The Contractor shall make all information formally submitted in accordance with this contract available electronically in the Contractors native format unless specified otherwise.

1.1.5
Request For Support (RFS)

Training development activities for the Part Task Trainer (PTT), American Segment Trainer (AST), NASA Training Division, and other areas of training development so specified in the Contract Cost Baseline (DRD 7) shall be performed in accordance with NASA Requests For Support (RFS) issued via technical direction memorandum (TIRF).  Baseline RFS work content and deliverables shall be documented in DRD 7.  RFS work content shall be included in the Performance Measurement System, but all such work content may be measured in non-discrete work packages.

1.1.5.1 AST Training

The Contractor shall provide training of students on International Space Station (ISS) United States On-orbit Segment (USOS) systems models on the AST.  The Contractor shall provide the required documentation, classroom and other 

training media for the student to be proficient in operating ISS USOS systems on the AST.




1.2
System Engineering

1.2.1
Contract Requirements Document

a.
The Level A requirements for the SSTF, PTC,  PTT, and AST to be performed by the Contractor shall be documented in DRD 23 [Contract Requirements Document (Level A)] and approved by NASA.

b.
The Contractor shall decompose, allocate, derive, and document lower level requirements based on the Contract Requirements Document (DRD 23).  The Contractor shall provide detailed requirements as defined in the B/C Requirements Document (DRD 26).  The Contractor shall identify and resolve requirements issues.

c.
The Contractor shall develop, document, and maintain design specifications as defined I the Design Specifications DRD 71).

d.
The Contractor shall prepare and submit an Information Technology Plan (DRD 03) to ensure the contractors Information processing system acquisitions are consistent with NASA goals.

1.2.2
Configuration Management

a.
The Contractor shall develop and maintain a formal and disciplined system for the establishment and control of baseline requirements and hardware/software configurations, including training loads, in accordance with the Development Plan (DRD 02).

b. 
The Contractor shall establish and implement a system to identify, define, control, and qualify configurations, including training loads in accordance with the Development Plan (DRD 02).

c.
The Contractor shall control, document, and status the as-designed and as built configuration as defined in the Configuration Management Plan (DRD 50).

d.
The Contractor shall perform a data management function to schedule, format, manage, deliver, maintain and retain the contract data and program-level documents.




1.2.3 
Program Integration and Risk Management

a. 
The Contractor shall develop and implement a quantitative and qualitative risk management process, for evaluation of technical, programmatic, supportability, safety, cost (development and life cycle), and schedule risks and to maintain a record of program-level actions, responses to external action items, program risk data, and documentation of evaluation results.

b. 
The Contractor shall perform risk analyses and provide reports, as defined in the Development Plan (DRD 02), to identify risk probabilities, risk consequences, and risk abatement strategies.

c.  The Contractor shall develop and operate the SSTF, PTT, and AST in conformance with Information Technology (I/T) security requirements as defined in JPG 2810.1A, “Johnson Space Center Information Technology Security Handbook” and JPG 2810.2, “Johnson Space Center Information Technology Security Practices Directive.”  The Contractor shall submit I/T security data as defined in the Information Technology Security Data (DRD 27). In addition, the Contractor shall provide the following administrative services in support of I/T security:

(1).
User account access control and management

(2).
System backup administration and management

(3).
Training records administration

(4).
Privileged user training

(5).
Audit log management and review

(6).
Security incident handling

(7).
System recovery administration

(8).
Contingency management

(9).
Periodic security reviews

(10).
Point of contact for security related coordination with NASA

1.2.4
Architecture and Analysis

The Contractor shall:

a. 
Define, analyze, and qualify simulation operational capabilities and performance for the SSTF.  This activity shall include periodic informal demonstrations as part of the Program Status Review (DRD 16) to show buildup of these operational capabilities.  The Contractor shall assess performance to show compliance with the 



operational completion criteria in the Development Plan (DRD 02), and Training Load Design Criteria Document (DRD 65).

b.  
Prepare and submit Training Load Design Criteria Documents (DRD 65) prior to work start for each training load.
c.
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 subsystem level) that comply with the Contract Requirements Document (DRD 23).  The 

architecture and topology shall be compatible within, between, and across assets, and within, between, and across facility interfaces as specified in the Contract Requirements Documents (DRD 23).

d.
Be responsible for specifying and maintaining an external dependency list of all design criteria necessary to comply with the Contract Requirements Document (DRD 23).

e.
Conduct and document operational SSTF Failure Mode Effects Analyses (FMEA) as defined in DRD 31 for the hardware configuration at the time of final delivery.

f.
Prepare and submit a set of SSTF Fault Tree Analysis tables DRD 32. 

g.
Define SSTF Status and Control (SaC) methodologies and requirements. 


(1)
Document these methodologies and requirements in the Operations Plan (DRD 64).


(2)
Perform assessments of all SaC messages defined in the Maintenance and Operations Manual (DRD 61).

h.
Develop and maintain SSTF operations scenarios that describe training operations as performed by instructors and simulator operation personnel as described in the Concept of Operations and Utilization (DRD 34).

i.
The Contractor shall resolve any issues identified as the result of induced effects of the SMS on the SSTF.




j. Trade studies conducted by the Contractor shall be performed and results reported as described in the Systems Engineering Management Plan (DRD 29).  Factors shall include performance, risk, cost, and schedule. Performance criteria shall be derived from the performance requirements in the Contract Requirements Document (DRD 23).

1.2.5
Integration

The Contractor will perform engineering planning, technical performance baseline management, interface definition, and resource management as defined in the following paragraphs.

1.2.5.1
Engineering Planning. 

The Contractor shall:

a.
Develop, implement, and maintain a Systems Engineering Management Plan (DRD 29).

b.
Develop, implement, and maintain a system-level Design Review Plan as described in the Systems Engineering Management Plan (DRD 29) that defines the schedules, products, and processes required to implement design reviews that will support training load development.

c.
The contractor shall prepare and submit a Review Package and Report (DRD 35) for each requirements review or design review.

d.
Develop, integrate, and maintain engineering milestones to input into the Master Program Schedule section of the Development Plan (DRD 02).

1.2.5.2
Technical Performance Baseline Management.

The Contractor shall capture, store, and integrate and maintain change control of the technical performance baseline.

1.2.5.3
Interface Definition

The Contractor shall define, develop, document, and maintain the trainer-to-trainer, trainer-to-GFE/facilities, and software interface requirements and 



interface design implementation for the SSTF in accordance with the Contract Requirements Document (DRD 23).

1.2.5.3.1 Interface Control Documents

The Contractor shall prepare external Interface Control Documents in accordance with the requirements of Interface Control Document (DRD 25).  In cases where updating existing ICD’s which are under the control of another 

contractor are deemed appropriate to replace this DRD, for an external interface, the Contractor shall follow the format/content of the existing ICD. The Contractor shall coordinate, document, and deliver updates to each of the following ICDs under the Schedule C contract period:

(1).
SSTF / ESA-COL-TRU Interface

(2).
Updated SSTF / NASDA-JST Interface

(3).
SSTF / RST Interface

(4).
AST-R / RSA Trainer Interface

(5).
AST-J / NASDA Trainer Interface

(6).
SSTF / SMTF Interface

1.2.5.4
Resource Management

The Contractor shall establish, track, and maintain Technical Performance Measures (TPMs), as defined in the SEMP (DRD 29) to provide assessments of program performance versus engineering requirements.  The Contractor shall submit the results of these measurements in accordance with the Metrics Report (DRD 18).

1.3
Simulator Development

The Contractor shall:

a. 
Design, develop, manufacture, integrate, test, qualify, and deliver subsystem hardware and software components integrated into comprehensive training facilities as described by the Contract Requirements Document (DRD 23) and the operations scenarios described in the Concept of Operations and Utilization (DRD 34).

b.
Provide the necessary software and hardware development environments, including visual programming tools suitable for use on simulations in addition to the SSTF.

c.
Allow coordinated access of the GSDE to NASA. All other contractors shall obtain approval from the NASA Contracting Officer on a rent-free noninterference basis.

d.
Transfer all development hardware and software toolsets to the follow-on operations contractor.




e.
Integrate the SSTF with the MCC, SSMTF, NBL, SMTF, RAPS, and POIC. 

f. 
Integrate the SSTF with international partner provided simulator/simulations, and Payload Simulators developed by Development Centers (PDC) and Payload Experiment Developers (PED) as defined in the Contracts Requirement Document (DRD 23). 

g.
Integrate development activities with the operations contractor. 
h.
Integrate development activities with organizations responsible for building 5S and 4S modifications. 

i.
Analyze all ISS vehicle changes as described by ISS Directive and recommend changes to the SSTF and AST to meet the requirements of this contract. 

j.
Procure subsystems and services which are not GFP and that are required for implementation of the requirements of this contract.  Tasks include preparation of acquisition or procurement documentation, selection of subcontractors, and management of subcontractor activities.  The Contractor shall plan for and promote competition from multiple bidders for subsystem subcontracts and procurements to maximum extent practicable. 

k.
Provide the status of overall acquisition competition in accordance with the Acquisition and Competition Report (DRD 06).

l.
Develop, document, and maintain engineering drawings and 

associated lists as defined in the Engineering Drawing and Associated List (DRD 72).

1.4
Integration, Test and Qualification

Test and qualification has three major objectives:  (1) To evaluate subsystem performance and compliance with requirements, (2) to ensure subsystem elements operate as an integrated system, and (3) to ensure the operational readiness of the facilities.  Test and Qualification encompasses activities such as planning, testing, and preparation of the documentation associated with these activities.



1.4.1
Test and Qualification Planning

The Contractor shall prepare a Test and Qualification Plan (DRD 40).  This plan shall define the test philosophy and levels of test and qualification to be accomplished at subcontractor, Contractor, and NASA facilities for the SSTF.

1.4.2
SSTF Verification

SSTF verification shall ensure training readiness through an assessment of SSTF subsystem and system level performance, capabilities, and requirements compliance. The assessment shall involve appropriate methods of verification including inspection, analysis, demonstration, and testing. SSTF Verification shall include SSTF Subsystem Acceptance Testing (SSAT) (paragraph 1.4.2.1), Delivery Load Validation (DLV) (paragraph 1.4.2.2), and Final Article Acceptance (FAA) (paragraph 1.4.2.3). 

1.4.2.1
SSTF Subsystem Acceptance Testing (SSAT)

The contractor shall conduct SSAT to verify subsystem performance, capabilities, and compliance with subsystem Level B/C requirements for each delivery.  After the successful SSAT and delivery of an instantiation of a subsystem component, conducting SSAT’s on follow-on instantiations of that component is not required.  Verification of subsystem requirements compliance shall be documented in the requirements database. The SSAT shall be documented in the Software Development Folder (SDF) for the applicable subsystem.

1.4.2.2
SSTF Delivery Load Validation (DLV)

The Customer and the Contractor shall jointly conduct the DLV prior to each new delivery to verify system performance, capabilities, and support for required training objectives in an integrated system and operational environment. The Contractor shall perform regression tests as part of the DLV process for all newly delivered loads to ensure that the forthcoming load is stable and all previously delivered functionality continues to perform as required. The DLV process will include Integrated System Testing (IST) of new functionality. The IST will be conducted by a joint Government and Contractor team and led by NASA.  The Contractor shall provide skilled resources to ease customer burden associated with SSTF start-up, initial configuration setup, operational procedures execution, system and subsystem reconfiguration, datastore processing, documentation access, and session termination. The joint IST team will support all new deliveries through the last training load delivery. The DLV shall be documented in the Training Load Delivery Document (DRD-62).

1.4.2.3
Final Article Acceptance (FAA) 

After the delivery of the last training load, the Contractor shall perform an assessment to document final system performance, capabilities, and compliance with the Level A Contract Requirements Document (DRD-23).  The assessment shall involve a roll-up analysis of the results from the DLV conducted on all prior deliveries. The Contractor shall coordinate and review the roll-up assessment with the Government to yield a jointly determined pass or fail conclusion for each requirement in DRD-23. In the event that joint consensus cannot be reached regarding the compliance conclusion for a given requirement, the Contractor shall perform testing that will provide rationale for the requirement disposition. The outcome of the FAA shall be documented in the Test Report (DRD 41). 


Also after the delivery of the last training load, the Contractor shall generate a Requirements Traceability Matrix (RTM) that documents the compliance status of each requirement in the Level B/C Requirements Document (DRD-26). The RTM shall be published in the Test Report (DRD-41).  

1.4.3 AST Testing

AST testing shall occur in two separate configurations: Integrated and Non-Integrated.  Non-Integrated testing is TSC’s responsibility.  In this configuration, the AST operations shall be verified as a stand-alone unit, unconnected to the International Partner (IP) Training Facility.  During this test, all relevant ISS Systems (e.g. C&DH, C&T, ECLSS, EPS, GN&C, S&M, TCS, and C&W) will be verified, using a formalized test procedure to test each system.  Those procedures will be provided by TSC.

In the Integrated configuration, the AST shall be tested in conjunction with the IP Training Facility.  TSC shall share Integrated Testing responsibility with the IP.  This testing shall include facility installation testing and acceptance testing.  Testing of the AST when integrated with the IP facility shall be done using a formal test procedure prepared by the IP, with TSC’s assistance.

1.5
Maintenance and Operations

Maintenance and operations shall include system maintenance, trouble and failure reporting, system operations, reconfiguration and facility support, scheduling, and operations contractor transition planning and execution.
1.5.1
Systems Maintenance
The Contractor shall submit and execute a Maintenance Plan (DRD 60) that includes both planned and unplanned maintenance operations.  The Maintenance Plan shall be updated as required based upon system operating 
experience, system modification/changes, and failure trend experience.  The Contractor shall ensure that maintenance tools, procedures, personnel proficiency, and documentation are consistent with the maintenance scenarios

documented in the Concept of Operations and Utilization (DRD 34) and with the Contract Requirements Document (DRD 23). In addition, the Maintenance Plan shall identify the detailed logistics for transitioning the maintenance tasks to an operations contractor. This shall include the methodology for training the operations contractor on Systems Maintenance.

1.5.1.1
Maintenance and Operations Manual

The Contractor shall provide operating personnel with detailed technical instructions for operations and configuration of the systems and equipment in accordance with the Maintenance and Operations Manual (DRD 61) for all modes of operation.  This shall include detailed instructions for integration of standalone and integrated payload training capabilities utilizing specific or generic payload simulations.
1.5.2
Trouble and Failure Reporting

System troubles and failures shall be formally documented by the Contractor as described in Trouble Report (DRD 52).  The Contractor shall, as part of the Metrics Report (DRD 18), track and status system hardware, software, and 



procedural discrepancies including any subcontractor or GFESS trouble and failure reporting data.  The Contractor shall integrate the reporting to ensure that recurring problems are identified.

1.5.3 
System Operations

The Contractor shall develop, implement, and execute the Operations Plan (DRD 64).  The Contractor shall maintain concurrency of information between the Operations Plan and the operations scenarios described in the Concept of Operations and Utilization (DRD 34).  The Operations Plan must also comply with the Contract Requirements Document (DRD 23). The Operations Plan shall include procedures for maintaining and utilizing operations management tools like the Ops Notes database, position books, and the Trouble Report database. In addition, the Operations Plan shall identify the detailed logistics for transitioning the operations tasks to an operations contractor. This shall include the methodology for training the operations contractor on System Operations.

1.5.3.1 
Users Guides

The contractor shall provide Users Guides (DRD 70), to ensure consistency of operations for the systems provided under this contract. 
1.5.3.2   ISSP Payload Users Development Guide

The Contractor shall provide information and guidance to Payload Simulator developers by preparing and delivering a ISSP Payload Users Development Guide (PUDG) (DRD 92).  PUDG document updates to incorporate pertinent ISS programmatic changes (SSCN’s) shall be performed/delivered via an approved funded TSC CR.

1.5.4 
Reconfiguration

The Contractor shall provide and execute a SSTF Reconfiguration Plan (DRD 63).  The Contractor shall maintain concurrency of information between the Reconfiguration Plan and the operations scenarios described in the Concept of Operations and Utilization (DRD 34).  The Reconfiguration Plan must also comply with the Contract Requirements Document (DRD 23).  The operations scenarios will provide the number of training loads that the contractor will provide per year and a description of the resources required for those training loads.  The Contractor shall provide a definition of the content of each training load in accordance with the Training Load Delivery Document (DRD 62). In addition, the Reconfiguration Plan shall identify the detailed logistics for transitioning the reconfiguration tasks to an operations contractor. This shall include the methodology for training the operations contractor on Reconfiguration.

1.5.5 
Facility Support and Scheduling

a.
The Government shall retain maintenance and operation responsibility for facilities such as structure, walls, floors, ceiling, power, lighting, heating, ventilation, and air-conditioning systems.  The Contractor shall define facility 



requirements in sufficient detail and with adequate lead time to be considered with other facility modification request made by other NASA elements.

b.
The Government will perform periodic facility and data inventory audits.

c.  
The Contractor shall provide scheduled access to the SSTF for NASA on a non-interference basis.  NASA identified contractor personnel shall be provided scheduled access after receiving Contracting Officer approval.

d.  
The Contractor shall provide activity based facility loading studies as defined in the Facility Loading Studies section of the Development Plan (DRD 02).

1.5.5.1 
Master Technical Library

The contractor shall maintain and keep current a complete master technical data library at the SSTF, consisting of the technical publications and engineering 

documentation including software) necessary for operations and maintenance of the SSTF.  The contractor shall update documentation as modifications are made to the SSTF.  A design error and correction tracking system shall be provided by the contractor that assures corrections are incorporated into the SSTF. The library shall include:

(1) 
hardware documentation in the form of drawings, nominal operating procedures, and off-nominal operating procedures, at the subsystem and system level

(2) 
software documentation including source code, software specifications, and partition interface description

(3) 
software development folders at sustaining engineering transition as defined in the Sustaining Engineering Plan (DRD 19)

1.5.6 Operations Contractor Transition Planning and Execution

The Contractor shall formulate, coordinate, and execute a plan that transitions the maintenance, operations, reconfiguration, and sustaining tasks to an operations contractor identified by NASA. The plan shall include the following three phases:

a).
Documentation Phase

The Contractor shall initiate the transition to the NASA specified operations contractor by delivering the following documents in a current and accurate state according to the specifications stated in the SOW and applicable DRDs:

(1).
DRD-1 = Program Management Plan (PMP)

(2).
DRD-18 = Metrics Report

(3).
DRD-19 = Sustaining Engineering Plan

(4).
DRD-23 = Contract Requirement Document (Level A)

(5).
DRD-25 = Interface Control Document (ICD)

(6).
DRD-26 = Level B/C Requirements Document

(7).
DRD-29 = Systems Engineering Management Plan (SEMP)

(8).
DRD-30 = Reliability Program Plan

(9).
DRD-31 = SSTF System Failure Modes Effects Analysis

(10).
DRD-32 = SSTF Fault Isolation Tables

(11).
DRD-34 = Concept of Operations and Utilization (COU)

(12).
DRD-37 = Government Furnished Property (GFP) Detailed Information

(13).
DRD-50 = Configuration Management (CM) Plan

(14).
DRD-60 = Maintenance Plan

(15).
DRD-61 = Maintenance and Operations (M&O) Manual

(16).
DRD-62 = Training Load Delivery Document (TLDD)

(17).
DRD-63 = SSTF Reconfiguration Plan

(18).
DRD-64 = Operations Plan

(19).
DRD-65 = Training Load Design Criteria Document

(20).
DRD-70 = Users Guides

(21).
DRD-71.1 = Design Specifications: System Functional Specification

(22).
DRD-80 = Quality Assurance (QA) Manual

(23).
DRD-92 = Payload Users Development Guide (PUDG)


These documents collectively known as, “SSTF Operation Transition Documentation,” shall be updated and provided to the NASA specified operations contractor six months prior to the NASA specified operations contractor serving in a hands-on role on an applicable maintenance, operations, reconfiguration, and sustaining engineering activity.  In addition, the Contractor shall provide the SSTF Test Report (DRLI-41) to the operations contractor at the end of the Contract.

b).
TSC Contractor Led Hands-on Phase

The Contractor shall serve as primary executor of maintenance, operations, reconfiguration, and sustaining engineering tasks in accordance with this SOW utilizing secondary support from the NASA specified operations contractor for a minimum of three months prior to the operations contractor serving in the primary role for each activity. The specific primary and secondary roles of each contractor shall be documented with the transition logistics in the applicable plans for maintenance, operations, reconfiguration, and sustaining engineering. 

c).
Operations Contractor Led Hands-on Phase

The Contractor shall provide secondary support to the NASA specified operations contractor serving as primary executor of maintenance, operations, reconfiguration, and sustaining engineering tasks in accordance with this SOW for a minimum of three months prior to the operations contractor acquiring full responsibility for each activity. The specific primary and secondary roles of each contractor shall be documented with the transition logistics in the applicable plans for maintenance, operations, reconfiguration, and sustaining engineering.     

1.6 
Sustaining Engineering

The Contractor shall provide system hardware and software sustaining engineering for the systems developed under this SOW. System sustaining engineering support shall include design deficiency correction, modification

development, reconfiguration, performance evaluation, and facility support.  The Contractor shall provide and execute a Sustaining Engineering Plan (DRD 19). 



The Contractor shall maintain concurrency of information between the Sustaining Engineering Plan and the operations scenarios described in the Concept of Operations and Utilization (DRD 34).  The Sustaining Engineering Plan must also comply with the Contract Requirements Document (DRD 23).  All sustaining engineering will be authorized by the change traffic process described in the PMP (DRD 01).  The modifications delivered with each training load will be identified in the Training Load Delivery Document (DRD 62).  The contractor shall identify and provide substitute parts for any obsolete item identified throughout the life of the contract.  Replacement parts shall be documented in the product baseline. In addition, the Sustaining Engineering Plan shall identify the detailed logistics for transitioning the sustaining engineering tasks to an operations contractor. This shall include the methodology for training the operations contractor on Sustaining Engineering.

1.7 
Installation

The Contractor shall be responsible for equipment installations.

1.8 
Recompetition

During any recompetition of this contract, the Contractor shall allow coordinated access to contractors, as approved by the Contracting Officer, on a non-interference and no-cost basis.  This shall include review of spares, support equipment, engineering data, technical publications, software documentation and visual analysis of the operating functions of the SSTF.

2.0 
Management of Safety, Reliability, Availability, Maintainability, and 
Quality Assurance. 

The contractor will be responsible for delivery of safe, productive, high availability, high quality, and cost effective operational systems.

2.1 
Safety and Health.

The contractor shall perform tasks for the protection of personnel, property, equipment, and the environment in contractor products and activities generated in support of institutional and space flight program objectives.  The Contractor shall comply with specified NASA policies and requirements and current Federal, State, and local regulations for safety and health, environmental protection, and emergency preparedness.

2.1.1 
Safety and Health Plan

The Contractor shall develop and implement a Safety and Health Plan (DRD 81).




2.1.2 
Safety and Health Risk Evaluation 

The Contractor shall develop and implement risk management techniques (including risk assessment) to be applied to hazards derived from analyses of activities and products for the purpose of eliminating or controlling hazards as specified in NASA policies and requirements for hazard reduction.  The Contractor shall prepare Safety and Health Risk Evaluation reports (DRD 82). 

2.1.3 
Safety Program Self Evaluation Reports 

The Contractor shall prepare Safety Program Self Evaluation Reports (DRD 83). 

2.1.4 
Mishap Notification, Investigation and Corrective Action Reports 

The Contractor shall prepare reports on any mishaps and close calls occurringduring the development, operation and maintenance of the trainers being developed under the authority of this contract.  These reports shall be in accordance with the Mishap Notification, Investigation and Corrective Action Reports (DRD 84).

2.1.5 
Accident/Incident Summary Report

The Contractor shall submit summary safety data to be used to evaluate the contractors safety and health program performance.  This data is to be submitted in accordance with Accident/Incident Summary Report (DRD 85).

2.1.6  
Material Safety Data.

The Contractor shall prepare data on safety and health characteristics of hazardous materials and potentially hazardous items for employee information and awareness in accordance with Material Safety Data (DRD 86).

2.1.7
System Safety Program Plan.

The Contractor shall prepare and implement a System Safety Program Plan (DRD 87) that establishes the system safety tasks and activities to identify, evaluate and eliminate technical hazards associated with institutional JSC operations.




2.1.8
Hazard Report 

The Contractor shall identify and evaluate hazards associated with the contract design and operations activities.  The results of these efforts shall be reported in accordance with the Hazard Report (DRD 88).

2.1.9
Safety Assessment Reports

The Contractor shall summarize and status the disposition hazards identified during the implementation of the Safety and Health Plan (DRD 81).  These status reports shall be in accordance with the Safety Assessment Reports (DRD 89).

2.1.10
Annual Summary of Occupational Injuries and Illnesses

The Contractor shall prepare an annual report of occupational injuries in accordance with the Annual Summary of Occupational Injuries and Illnesses (DRD 90).

2.2
Reliability, Availability and Maintainability for the SSTF

The contractor shall establish and maintain a reliability, availability and maintainability program in accordance with the Reliability Program Plan, (DRD
30).  Reliability, availability and maintainability shall be integral parts of the development and integration process for hardware, and shall include determination of requirements for the systems to be provided.

2.3 
Quality Assurance for NASA Programs

The contractor shall establish and maintain a Quality Management System (QMS) that adheres to the requirements of ANSI/ASQC Q9001-2000. The contractor's QMS shall become registered for certification by a NASA recognized third party registration body within 12 months of contract restructure.  The QMS shall be able to provide adequate assurance that the requirements of the technical systems specification can be consistently met and compliance ascertained at the FAA.  The QMS procedures, planning, and all other documentation and data that comprise the QMS shall be made available to NASA for review.  Existing quality documents that meet the requirements of this contract may continue to be used.  NASA may perform inspections, verifications and audits to ascertain 



conformance to requirements of the implementing procedures.  The contractor's Quality Assurance Manual (DRD 80), shall be developed per ANSI/ASQC Q9001-2000 requirements.  In addition the contractor's Quality Assurance Manual shall make provisions for the MRB membership to include a designated Government qualified representative to the ANSI/ASQC Q9001-2000 elements.

3.0
Government Furnished Property (GFP)

3.1   The Contractor shall identify all GFP and document in accordance with Government Furnished Property (GFP) Detailed Information (DRD 37) and Government Property Control Procedures and Reports (DRD 55).  The Government shall provide to the Contractor for use in performance of the requirements of this contract certain GFP in the form of equipment, software, data, facilities and services.  The Government agrees to provide such equipment, software, data, facilities and services by the dates reflected in DRLI 37.  The Contractor shall make reasonable efforts to obtain Government Furnished Information described herein.  If the Contractor is unable to obtain such information, NASA shall be notified in a timely manner.  The Contractor shall identify impact if dates of GFP deliveries are not met.

3.1.1
Equipment assigned to the SSTF, PTC, and PTT projects located in the Contractor’s facility is listed in the Contractor’s Property Management System Database.  Much of this equipment is returned as excess to NASA over time.

3.1.2  
Existing equipment for the Ground Software Development Environment (GSDE) used in the development of the SSTF, AST, and PTT projects located at the Contractor’s facility is listed in the Contractor’s Property Management System Database.

3.1.3
Equipment, information, software, documentation, and services required for the development of the SSTF, PTC, ICM, PTT, and AST which must be provided by NASA or International Partners are listed in DRLI 37.

3.2
Federal Acquisition Regulations

All GFP furnished under this contract shall be provided to the Contractor in accordance with FAR 52.245-5. 

3.3
GFP Accountability

The Contractor shall establish and maintain a system to insure identification, accountability, and visibility of all GFP provided for use in performance of this contract in accordance with Part 45 of the Federal Acquisition Regulations (FAR) and the NASA FAR Supplement Part 18-45.

3.4
Annual Reporting

The Contractor shall report annually to the Government all Government Owned/Contractor Held Property (NASA form 1018) as defined in the Government Property Control Procedures and Reports (DRD 55).

3.5  
Year 2000 Compliance

 (a)  “Year 2000 compliant,” as used herein, means that the information technology (hardware, software and firmware, including embedded 

      systems or any other electro-mechanical or processor-based systems used in accordance with its associated documentation) accurately processes date and date-related data (including, but not limited to, calculating, comparing, and sequencing) from, into, and between the twentieth and twenty-first centuries, and the years 1999 and 2000 and leap year calculations, to the extent that other information technology, 

used in combination with the information technology being acquired, properly exchanges date and date-related data with it.

The SSTF shall be exempt from the requirement for continuous real-time operations from the final day of an actual year end time of 23:59:59 (hour:min:sec) to the first day of the new year time of 00:00:00.  The SSTF shall provide real-time operations up to and subsequent to the aforementioned transition time interval between an actual year and the succeeding year.
(b) Any information technology provided, operated and/or maintained under this contract must be Year 2000 compliant.  To ensure this result, the Contractor shall provide documentation describing how the IT items or services demonstrate Year 2000 compliance, consisting of:  TSC Year 2000 Compliance Report in accordance with DRD 24, Study/Analysis Report.
(c)
Milestones for Renovation, Validation and Implementation:  Any IT determined to be non-Year 2000 compliant shall be replaced, retired, or repaired in accordance with the following schedule:

· “Renovation” includes making and documenting software and hardware changes, developing replacement systems, and decommissioning systems to be retired.  The Contractor must complete renovation of affected software, hardware and firmware by September 30, 1998.  

·  “Validation” includes unit, integration, system, and end-to-end testing for Year 2000 compliance. The Contractor must complete validation and testing of converted or replaced systems by January 31, 1999. 

· “Implementation” includes acceptance testing and integration of converted and replaced systems into a production environment.  The Contractor must complete implementation by March 31, 1999. 

(d)  At a minimum, the Contractor shall provide documentation, including 

project plans and status reports, which demonstrate that the Contractor is meeting the milestones listed above.
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