Enclosure 1

REPRESENTATIVE TASK ORDER #1 GSMO NNG10315881R

Ground Systems and Mission Operations Contract 
Statement of Work

Task Name:
Sun Earth Environment (SEE) Mission Operations Lifecycle




Task Number:
1

Modification Number:
0 (baseline)
Task Period of Performance:
 7/1/2011 to 6/30/2016
Modification Period of Performance:
 N/A (baseline)
Purpose:

This task will provide operations engineering services for the Sun Earth Environment (SEE) Mission throughout the mission lifecycle over the period of performance of the GSMO contract.  The Contractor shall develop and integrate the ground system, perform mission operations for launch and early orbit and for normal (Phase E) operations, and perform sustaining engineering.   The effort will include defining the operations concept, and ground system and mission operations requirements, designing, implementing, and testing the ground system and operations products, perform mission operations for launch and early orbit events as well as primary mission phase operations, and maintaining the ground system to ensure availability and reliability.  

The mission objective is to provide another component of the Heliophysics System Observatory.  This fleet of widely deployed satellites works together to provide insight into the processes at work throughout our space environment, and specifically the sun-earth system.  The SEE will collect data from the L1, and L2 points as well as the near Earth environment to make simultaneous measurements at the poles as well as the equatorial regions.  In addition to the plasma, particles, and electric field measurements, the L1 and L2 spacecraft will provide continuous real-time solar wind measurements.   The mission characteristics are:

· 6 identical single string Class C spacecraft provided by the ACME Spacecraft Works in Denver, CO placed into the following orbit regimes
· One at L1
· One at L2 

· Four in eccentric Polar Low Earth Orbits (350 km by 4175 km) evenly spaced along the orbit plane (no orbit maintenance is required following initialization)
· Simple spin stabilized spacecraft with 1 deg spin axis pointing accuracy requirement

· Solid State Recorder (SSR) sized to hold 36 hours of data

· L1, L2 spacecraft will use High Gain Antenna with 8 degree beam width (the spacecraft will need to be re-pointed to keep the Earth in view).  A 3-hour contact will be sufficient to transmit the contents of a full SSR.
· LEO spacecraft will use omni antennas to satisfy communications requirements with the Near Earth Network (NEN).  Assume contacts with 12 minute duration.  Each contact is sufficient to downlink one third of a full SSR.
· Mission data recovery requirement is 99% of data captured on spacecraft SSR.
Assume that all spacecraft and instrument Critical Design Reviews (CDRs) have been completed.   Assume the following schedule for Ground Systems and Mission Operations:


Ground System Requirements Review

February 2012

Ground Systems Preliminary Design Review

August 2012

Ground System Critical Design Review

February 2013

Mission Operations Review



August 2013

Operations Readiness Review



November 2014


Launch
 L1, L2 spacecraft



February 2015
Launch Polar LEO spacecraft (4)


April 2015

Start of Nominal Operations (Phase E)

June 2015
Performance Elements: 
The Contractor shall provide a Task Plan that identifies the technical approach and defines the date and content of intermediate milestones such as reviews, documents, and ground system hardware and software deliveries (including specific content and quantities suggested, if applicable) necessary to meet the major objectives and milestones of the mission as listed above.  The Plan shall identify the staffing requirements, skill mix, materials, travel and Other Direct Costs required to meet the objectives.  The Plan shall identify objective elements of performance, tailored by mission phase as appropriate, which shall be reported to the TM monthly.  The Contractor shall identify elements of risk, and mitigation strategies.  The Contractor shall utilize Continuous Risk Management techniques and status elements monthly.

The Contractor shall report technical, cost, and schedule status monthly, addressing variances from established plans, and correction strategies.

The Contractor shall develop a Government approved Configuration Management (CM) Plan which specifies the change control process tailored by mission phase if appropriate.  The Contractor shall track changes such as ground system and mission operations requirements, system design, ground data architecture, integration and test plans and procedures, software release content and schedule, Mission Operations Center (MOC) requirements, Project Database, the on-orbit spacecraft configuration, and internal and external interfaces.  The TM shall concur on configuration changes before the changes are implemented.
The Contractor shall remain current and comply with Center Security requirements for both Physical and IT Security. The contractor shall participate in GSFC health and safety inspections and audits as well as those defined in the GSMO Health and Safety Management Plan.

The Contractor shall identify and procure all required materials such as computers, peripherals, personal computing/communications devices and related equipment required to perform the work tasked.  The Contractor shall maintain the Installation Accountable Government Property (IAGP) and the Government Furnished Property (GFP) required to perform this task, and maintain property records including location and status of property as required through the period of performance of this task.

The Contractor shall perform the following elements of the GSMO WBS:

2 Mission Operations Development

2.1 Systems Engineering

The Contractor shall provide the system engineering required to develop the mission operations concept, ground and mission operations system requirements, ground system design, MOC requirements and design, identify and develop the interface requirements and Interface Control Documents (ICDs), develop and maintain the Ground System schedule, and prepare materials for required Project and Peer reviews.  The Contractor shall identify how the design and implementation of the SEE ground system and MOC (and backup MOC, if proposed) may be utilized to reduce future mission operations costs and risks.  

2.2 Engineering Studies

The Contractor shall identify and perform trade studies to select components of the Ground System.  At a minimum, trade studies shall include requirements/functionality gap analysis and lifecycle costs analysis (cost to implement and maintain). 

2.3 Development

2.3.1 Facility Engineering

The Contractor shall include a design of the Mission Operations Center area as part of the GS Critical Design Review in February 2013.  The design must address space needs, power, communications, data interfaces, hardware layout (consoles, computers, peripherals, data storage) and reliability, and availability, and contingency support analysis.   

2.3.2 Ground System

The Contractor shall identify the Ground System requirements and verification and validation process to support the Project Ground Systems Requirements Review (GSRR) in February 2012.  The Contractor shall design, and develop, and test the Ground System to satisfy the requirements defined to show progress by the Mission Operations Review (August 2013), and launch readiness by the Operations Readiness Review in November 2014. 

2.3.2.1 Telemetry, Command, and Control

The Contractor shall define the telemetry and command (T&C) software and hardware requirements.  The T&C system shall be used during spacecraft integration and test at the ACME Spacecraft Works beginning in May 2013 during the development phase as well as to perform launch and early orbit and nominal.   The Contractor shall integrate the T&C system into the overall Ground System and deliver it on a schedule to meet mission objectives and milestones. 

2.3.2.2 Mission Planning

The Contractor shall define the requirements to plan and execute the mission, including spacecraft commanding requirements, load generation, interleave instrument commands, spacecraft activities and resource utilization, spacecraft constraint checks of commands, ground system activities, and ground station contacts.  The system shall generate a conflict free schedule of events and constraint free command loads.  The Contractor shall integrate the mission planning system into the overall Ground System and deliver it on a schedule to meet mission objectives and milestones.
2.3.2.3 Network Scheduling

The Contractor shall define the Network Schedule Request functional requirements, and identify systems to satisfy those requirements.  The Contractor shall integrate the Network Scheduling system into the overall Ground System and deliver it on a schedule to meet mission objectives and milestones.  The mission will use the Near Earth Network (NEN) including potentially commercial entities such as the Universal Space Network (USN), and the Deep Space Network (DSN). The contractor shall define the requirements from these networks and develop the Project Service Level Agreement (PSLA) with the GSFC networks organization.
2.3.2.4 Trending 

The Contractor shall define requirements to analyze subsystem, system, spacecraft, and fleet performance.  The Contractor shall integrate any tools identified or developed into the overall Ground System and deliver it on a schedule to meet mission objectives and milestones.  
2.3.2.5 Flight Dynamics

The Contractor shall define requirements for flight dynamics functions integrated with flight operations in the MOC, and coordinate the delivery of those systems from the Flight Dynamics Facility (development will be performed under separate vehicle).  Functions shall include attitude determination, attitude maneuver planning and execution, mission planning product generation and distribution, and orbital maneuver planning and execution.  The Contractor shall identify interface and data flow requirements with the Flight Dynamics Facility (which is under a separate contract and performs the orbit determination) to obtain Orbit Determination products.  
2.3.2.6 Level Zero Processing
The Contractor shall perform time ordering and duplication removal of all data records and provide a data file for each spacecraft on GMT day boundaries.  Each file shall be delivered within two days (i.e., data collected on Monday shall be delivered by end of day Wednesday) to the GSFC Science Operations Center (SOC).  The Contractor shall integrate any tools identified or developed into the overall Ground System and deliver it on a schedule to meet mission objectives and milestones.
2.3.2.7 Analysis Tools 

The Contractor shall identify analysis tools required to perform mission operations.  At a minimum, the Contractor shall define the operations concept for the management of the solid state recorder on each spacecraft and develop the data collection accounting tools.  The Contractor shall integrate analysis tools into the overall Ground System and deliver them on a schedule to meet mission objectives and milestones.
2.3.2.8 Automation

The Contractor shall define an automated operations concept that balances cost and risk.  The Contractor shall define requirements for autonomous operations, and fault detection and response for unexpected conditions.  The Contractor shall design the automation process, identifying any implications for the Ground System design, risk, and associated risk mitigation.  The system shall be operational at the start of Phase E mission operations.

2.3.2.9 Information Technology Support

The Contractor shall provide information technology services for the development effort, including system or software installation, setup, and configuration and de-installation.  The Contractor shall provide system administration services including account management, user authentication, system backup, and log server analysis.  The Contractor shall develop and maintain IT Security Plans and associated documentation consistent with the NASA NPR 2810.1A (and any updates).  The Contractor shall participate in IT Security audits, manage IT security risks, and correct weaknesses or deficiencies.
2.3.2.10 Simulators

The Contractor shall define requirements, and design, and implement and use simulators to assist development and test activities.  The Contractor shall integrate the simulators identified into the overall Ground System and deliver them on a schedule to meet mission objectives and milestones.      

2.3.2.11 Ground Support Equipment (GSE) – N/A 
2.3.3 Operations Products

Project Database

The Contractor shall define a Telemetry and Command database naming convention document to describe the standards and conventions to be used to name all command and telemetry mnemonics, and define their flight limits.  The contractor shall support development of the Project Database during the Integration and Test phase, and shall maintain the database from the ORR throughout the life of the mission.

Procedures, Processes, and Plans

The Contractor shall identify, define, develop, integrate and test the procedures, processes and plans required to meet mission objectives.  
Displays

The Contractor shall identify, design, and develop the displays to communicate spacecraft configuration, and performance.  The displays shall provide situational awareness of spacecraft, payload, ground system elements, and space environment activity.

2.4 Integration and Test

The Contractor shall provide support to the Government Integration and Test Manager during the I&T phase at the ACME Spacecraft Works which will begin in May 2013 and continue until November 2014.  ACME plans to process first two spacecraft sequentially, and the last four in parallel.  The Contractor shall provide test conductor support, and define, write, and test STOL procedures, and modify the Project Database as required.  The Contractor shall support tests to verify instrument(s) and spacecraft subsystem performance, Comprehensive Performance Tests, and MOC/spacecraft tests and simulations.  

The Contractor shall develop, maintain, and status progress of the Ground System and Mission Operations Test Plan.  The plan shall include component- and system-level acceptance testing, the coordination of interface testing with other mission elements, end-to-end testing, and operations readiness testing.  

3 Mission Operations

The Contractor shall perform mission operations.  This effort includes routine flight operations, anomaly identification and response, operating the flight dynamics functions that are part of the MOC, and mission data collection and distribution.  The Contractor shall perform system engineering and sustaining engineering services to assess the performance of the spacecraft and support instrument teams in payload performance assessments, and sustain the ground system.  
The Contractor shall maintain a Flight Operations Team Training and Certification Plan.  Changes shall be approved by the Government Task Monitor or designee. 

The Contractor shall utilize the Spacecraft Orbital Anomaly Reporting System (SOARS) to report, manage, and maintain a database of flight segment and ground segment anomalies over the lifecycle of the mission beginning with Ground System operations testing, and spacecraft and MOC I&T or operations training activities.

3.1 System Engineering

In the operations phase, the Contractor shall provide the overarching engineering to ensure the complement of elements, systems, and subsystems interact effectively to achieve mission objectives.  The Contractor shall coordinate interfaces, internal and external, to ensure compatibility and interoperability.  External elements include NISN services, the tracking networks (Ground Network (GN), and the Deep Space Network (DSN)), the Flight Dynamics Facility (FDF), and the SOC.  

The Contractor shall develop and maintain mission documents under Government approved Configuration Management (CM) plans, and manage physical and virtual mission libraries.
The Contractor shall provide anomaly identification, response, reporting, and investigation to support determination of root cause and implementation of corrective actions.

3.2 Launch and Early Orbit Services
The Contractor shall perform the launch and early orbit operations, including providing launch site support.  

The Contractor shall develop, and maintain a Launch and Early Orbit Handbook, and maintain an Integrated Mission Timeline (IMT) of events that provides detailed activities from the launch countdown activities through the payload orbital positioning, commissioning and transition to Phase E operations.  The Contractor will replan and update the IMT as required to ensure accurate execution of events.

The Contractor shall provide launch site support, including site activity planning, integration and test support for the orbiters and payload, end-to-end data flow and interface testing, and processing of Government furnished GSE into and out of the site.  The L1, and L2 spacecraft shall be launched from the Eastern Launch Range, and the four Polar LEO spacecraft from the Western Launch Range.  

3.3 Flight Operations

The Contractor shall maintain and continue to configuration control processes, procedures, documents, and analysis tools to operate the spacecraft and associated payload to meet mission requirements, including mission decommissioning.  These include real time commanding, generation of command loads and tables, telemetry monitoring (real-time and playback) to evaluate configuration and health and safety status of the spacecraft and instrument(s), Solid State Recorder (SSR) management,  and perform mission planning to establish a conflict free timeline of activities.  
The contractor shall analyze the spacecraft subsystems, and selected instruments to understand current trends and anticipate future performance.

In response to spacecraft anomalies the Contractor shall execute only the pre-approved response, such as flight operations procedures, spacecraft commands, or scripts.  In response to real-time spacecraft anomalies that do not have a pre-approved response (and the spacecraft is not in imminent danger of loss of mission), the Contractor shall coordinate operations with Government Task Monitor (TM) approval.
3.4 Network Scheduling

The Contractor shall provide a conflict-free schedule of activities for all spacecraft contacts, spacecraft and instrument activities, and ground system activities.  
The Contractor shall secure adequate communications services through the NEN, and the DSN for the delivery of telemetry to the ground and the commanding and tracking to each spacecraft.
3.5 Flight Dynamics Support

The contractor shall generate, quality assure, and disseminate data products in support of attitude determination, attitude sensor calibration and trending, attitude product generation, attitude and orbit maneuver planning and execution. The contractor shall maintain written procedures for all nominal and contingency flight dynamics operations in the Mission Operations Center.  The contractor will coordinate effective support with the Flight Dynamics Facility (FDF) for orbit determination products, and for software system enhancements and updates as necessary.  The contractor shall support special analyses and operations, as required, including satellite decommissioning.
3.6 Mission Data Collection and Distribution

The contractor shall provide SSR Management and data distribution to the SOC.  

3.7 Sustaining Engineering
3.7.1 Flight Segment

The Contractor shall provide flight software maintenance, and anomaly resolution for the spacecraft for the mission operations phase of this task.  The Task Plan shall identify the approach to provide this service in a cost-effective manner.
3.7.2 Ground System

3.7.2.1 Software

The contractor shall perform software maintenance of MOC data systems to include:  corrective maintenance, enhancements to existing software systems, test and integration of new or modified software, documenting software changes and problems, configuration control of software system configurations.  The contractor shall manage third party vendor maintenance agreements, including receipt, test, and integration into operations.
3.7.2.2 Hardware

The contractor shall perform hardware maintenance of MOC systems.  The hardware maintenance function includes activities required to maintain the MOC ground systems in a mission support capability, and, if required to purchase, install, and test replacement equipment.

Next business day disposition of hardware malfunctions is appropriate unless a subsequent failure would directly impact mission health and safety.  
3.7.2.3 System Administration and IT Security

The contractor shall perform system administration of MOC systems. The system administration function ensures the integrity and availability of the ground system software and the authorized system configuration.  The contractor shall maintain network software configurations on hosts and Local Area Network (LAN) routers as necessary.  System administrators shall be responsible for maintaining compliance with NASA IT Security Policies and Guidance.

3.7.2.4 Database Administration

The contractor shall perform database administration as necessary to ensure the integrity and availability of database systems and their content.
4 Multi-Media Production – N/A

Travel:  Travel to the Launch Sites, and to ACME Spacecraft Works is authorized.  The Contractor shall recommend a cost effective strategy to enable I&T support at the vendor location and to provide the launch site support and flow.
Deliverables:

Financial Reports






Monthly

Status Reports






Weekly

Configuration Management Plan (and updates)

Baseline September 2011

IT Security Plan (and updates)



Baseline September 2011

Ground System Requirement Review Material

February 2012
Ground System Trade Study Reports



As required

Ground System PDR Material



August 2012
Ground System CDR Material



February 2013
Ground System and Mission Operations Test Plan

Baseline July 2013

(and updates)

Flight Operations Plan (and updates)



Baseline July 2013
Flight Operations Team Training and Certification Plan
Baseline July 2013
Mission Operations Review Material



August 2013
End of Mission Plan (and updates)



Baseline September 2014

Launch and Early Orbit Handbook



September 2014

Flight Operations Team Certification complete

October 2014

Operations Readiness Review Material 


November 2014

Post Launch Assessment Review Material


June 2015
Performance Requirements:  Performance will be based on ability to define and adhere to technical schedules and milestones during the development phase of the mission, as well as the timely and complete communication of issues, concerns, and risks, and recommendations for forward planning.  During the operations phase, performance will be based on success of meeting mission objectives within cost and risk tolerance.  In addition, quality and timeliness of deliverables will be used to assess performance.
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