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Overview

This Statement of Work (SOW) defines the support required to provide mission operations support to the Goddard Space Flight Center (GSFC). The scope encompasses all mission phases, which include: concept studies, design, development, integration and test, operations, and decommissioning.  Government work assignments under this contract will determine the Contractor’s involvement in specific missions.   

1.0  
General Requirements

The Contractor shall perform all the necessary program management functions in order to plan, implement, execute, track, and report support specified by the issuance of work assignments. 
The Contractor shall comply with the Goddard Management System throughout the period of performance of the contract.

The Contractor shall be capable of providing all the qualified personnel and other resources necessary to accomplish the functions in this Statement of Work.  

The Contractor shall comply with all Goddard Space Flight Center property regulations in regards to the Government Furnished Equipment (GFE) that is utilized in the performance of this contract.

The Contractor shall provide all financial and technical information consistent with each work assignment as issued.

1.1
Government Furnished Services

The Government shall provide the facilities for those functions performed on site.

1.2
Clearances

The contractor may need to supply personnel with secret, top secret, or Sensitive Compartmented Information (SCI) clearances.  
2.0 
Technical Requirements
The following sections identify the technical requirements.  Requirements will be documented by individual work assignments.  The Contractor shall perform work as assigned.
2.1
Systems Engineering

The Contractor shall provide systems engineering for mission operations.  The Contractor shall provide over arching systems engineering for the integration of ground system development and implementation with operations processes and procedures to facilitate effective and efficient operations of the flight segment.    

2.2 
Operations Engineering Studies and Analysis
The Contractor shall perform engineering analysis and studies for operations concept definition, systems engineering, trade studies, and system definition in support of missions and projects in any phase of the lifecycle.    
2.3 
Operations Development
The Contractor shall perform development of selected mission operations components and systems for current and future missions.  Contractor activities may include participation as a part of a mission’s data system development team.  
The Contractor shall perform the design, implementation, integration, test, and/or transfer into operations of hardware and software systems.  These functions may include planning and scheduling, command and control, telemetry processing and analysis, housekeeping and science data processing, integrated flight dynamics operations, automation, and spacecraft performance analysis for existing or new missions.

2.4
Integration and Test

The Contractor shall provide support of integration and test activities, including with the spacecraft to support the operations preparation, validation, and verification.  These activities may include component- and system-level acceptance testing, the coordination of interface testing with other components of a mission, end-to-end testing, and mission readiness testing.
2.5
Operations 
The Contractor shall perform mission operations.  This support includes routine flight operations, anomaly operations, integrated flight dynamics operations, mission data collection and distribution, and Hubble Space Telescope (HST) Computer Operations Support.  The Government shall provide the baseline operational equipment, systems, and facilities needed for mission operations.  The Contractor shall provide, with the Government’s approval, mission specific flight operation certification plans.
2.5.1
Flight Operations

The Contractor shall develop, maintain, and configuration control processes and procedures to operate the flight segment to meet mission requirements, including mission decommissioning.  These include real time commanding, generation of command loads and flight segment tables, telemetry monitoring (real-time and playback) to evaluate configuration and health and safety status of the spacecraft and instrument(s), perform mission planning to establish a conflict free timeline of activities, and coordinate activities with external interfaces.  External interfaces include the space-to-ground link networks (GN, SN, and DSN), the science operations systems, the flight software systems, and the spacecraft sustaining engineering systems.
The contractor shall analyze the spacecraft subsystems, and selected instruments to understand current trends and anticipate future performance.

2.5.2
Anomaly Operations

An anomaly is defined as an operational departure from normal form, order, or rule such as identified by limit violations, unexpected spacecraft or instrument configuration changes, and interruption or degradation in commanding or telemetry flow.  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 approval.    

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.  The Government may reserve the right to approve closure of anomaly reports.

2.5.3 
Integrated Flight Dynamics Operations

Flight dynamics support shall be limited to those functions that are tightly integrated into the Mission Operations Center (MOC).  These services may include orbit determination, maneuver planning and execution, planning product generation, attitude determination and control.  

2.5.3.1
Orbit Determination and Analysis

Perform orbit determination, or verification of on-board navigation as required by the mission.  This support shall be provided during launch and early orbit periods, consistent with maneuver operations, and as a routine operation to maintain orbit control and knowledge.  It includes ground and on-board orbit determination and ephemeris generation.  

2.5.3.2
Maneuver Planning and Execution
The Contractor shall provide orbit and attitude maneuver planning and execution to satisfy mission objectives.

2.5.3.3
Planning Product Generation

The Contractor shall provide for the support, generation and quality assurance of mission planning data, scheduling aids, tracking data network acquisition data, and related spacecraft products.

2.5.3.4
Attitude Determination, Control and Analysis

The Contractor shall provide real time and non-real time attitude determination, attitude control command generation, attitude sensor calibration and alignment, and attitude sensor viewing coverage and performance.
2.5.4 
Mission Data Collection and Distribution

The Contractor shall perform mission data collection and distribution using one of the following class of data processing systems.  

2.5.4.1
Earth Observing System (EOS) Data Operations System (EDOS) 

The Contractor shall operate and maintain the EDOS Level 0 processing facilities, as tasked.  EDOS performs high-rate and low-rate return telemetry data collection and processing for distribution of EOS spacecraft data.  EDOS consists of several major functional elements, distributed among physically diverse facilities.  There are three Ground Station Interface Facilities (GSIFs):  one is located at the White Sands Complex (WSC) near Las Cruces, New Mexico, another is near Fairbanks, Alaska, and a third is in Spitzbergen, Norway.  The Level Zero Processing Facility (LZPF) and the Sustaining Engineering Facility (SEF) are located at the GSFC in Greenbelt, Maryland.  The EDOS Data Archive Facility (DAF) is located at the WSC.  EDOS communicates with the EOS Core System (ECS) ground facilities and other interfaces via the NASA Integrated Support Network (NISN) provided EOS Mission Support Network (EMSn).

2.5.4.2
Pacor-A 

The Packet Processor (Pacor-A) Level zero processing facility performs removal of space-to-ground transmission artifacts from science telemetry data from the Hubble Space Telescope (HST) and Tropical Rainfall Measurement Mission (TRMM).  Processing includes packet telemetry processing, time ordering the data and the removal of duplicate data.
2.5.4.3
Integrated Mission Operations Center (MOC) System
An integrated Level Zero processing function uses a highly automated system designed for a minimal staff required for operations.  In this mode the flight operations team is given Level Zero processing operations responsibility.

2.5.4.4
Level One Processing

Level 1 processing is the calibration of science data.  It is sometimes performed in conjunction with Level Zero processing.  Integrated Level One processing is performed only on a small subset of missions and is highly automated. 

2.5.5
Hubble Space Telescope (HST) Computer Operations Support 

In support of HST flight operations, the Contractor shall configure the ground system, verify data paths, checkout required voice communications, ensure proper software and database configuration, coordinate any required maintenance, and participate in pre and post contact briefing activities. The Contractor shall develop procedures and perform the data accountability function for all data received in the operations facility.  The Contractor shall coordinate activities, schedule equipment support internal to the facility, and provide operational oversight and status reporting.

The Contractor shall provide computer operator support for testing, real-time operations, and servicing activities.  Provide performance analysts in support of the HST Data Operations Control (DOC) Facility.  
2.6
Sustaining Engineering
The Contractor shall maintain the readiness of the ground system (software, hardware, databases, and documentation) for real-time and off-line spacecraft operations support.  The Contractor will utilize a Government approved configuration change process to propose, develop, implement, and test new or modified ground system functions prior to making the change operational.  Records of the changes, and test plans and results shall be maintained. 

2.6.1
Software Maintenance

Software maintenance includes modifications to correct discrepancies, enhance performance, and avoid obsolescence.  Additional support includes managing vendor agreements and software licenses for Commercial off the Shelf (COTS) products.  
2.6.2
Hardware Maintenance

Hardware maintenance includes the activities required to maintain the ground systems in a mission support capability.  Hardware maintenance activities may include: re-installation and modification of existing equipment, preventive and corrective maintenance and replacement of equipment as needed to maintain original functionality and manage obsolescence, and documentation of equipment architecture and cabling configurations.  Critical operational mission systems require high availability, and low mean time to repair or return to service. 
2.6.3
System Administration

The Contractor shall perform system administration of mission systems.  The system administration function provides the support required for maintaining the ground system software, firmware, hardware, COTS, and subscriber provided applications in the authorized system configuration.  The Contractor shall perform system backups, manage user accounts, and maintain network software configurations on hosts and Local Area Network (LAN) routers in accordance with the applicable IT security procedures.  
2.6.4
Database Administration

The Contractor shall maintain project database software and database content, as tasked.  Databases may include project administrative information, such as lists of names or discrepancy reports; operations documentation, such as system configurations, software configurations; or operational information, such as spacecraft command lists, or data processing parameters.
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Acronym List

COTS 
Commercial Off The Shelf

DOC 
Data Operations Control

DSN 
Deep Space Network

EBnet
EOSDIS Backbone Network

EDOS
Earth Observing System (EOS) Data and Operations System

EOS
Earth Observing System

EOSDIS
Earth Observing System (EOS) Data and Information System

ESMO 
Earth Science Mission Operations

GFE
Government Furnished Equipment

GN
Ground Network

GSFC
Goddard Space Flight Center

GSIF
Ground Station Interface Facility

HST
Hubble Space Telescope

IT
Information Technology

LAN 
Local Area Network

MOC 
Mission Operations Center

MS 
Management System

NASA 
National Aeronautics and Space Administration

Pacor
Packet Processor (system)

SEF
System Engineering Facility

SN
Space Network

SOW
Statement of Work

SSMO 
Space Science Mission Operations

TRMM
Tropical Rainfall Measuring Mission

WBS
Work Breakdown Structure
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