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1.0 Introduction

This acquisition is for space/ground link services for the Triana mission. The services

consist of providing:

¢ A continuous communications link between the Triana spacecraft and a Contractor
Provided Common Interface (CPCI) dedicated to the Triana Ground System facility
at the NASA Goddard Space Flight Center (GSFC) in Greenbelt, Maryland during
normal Triana spacecraft operations. CSOC will provide the connectivity between the
CPCT at the contractor’s common network center and the GSFC Triana Ground
System facility.

o Triana spacecraft tracking data

¢ Temporary storage of data downlinked from the Triana spacecraft.

¢ Optional contingency communications capabilities during periods of Triana
spacecraft anomalies where the primary Triana spacecraft communications
capabilities are unavailable

® Optional Tracking coverage for the times during Launch and Cruise Phase when the
spacecraft is not in view of one of the ground stations.

This Statement of Work document will describe the specific services associated with the
delivery of data to and from the Triana spacecraft and the CPCI which are the subject of
this acquisition. Two classes of data are to be delivered through these services:

o Real time
e Triana spacecraft command data
¢ Triana spacecraft housekeeping data
e Triana spacecraft image data
® Status data on the quality and quantity of the above data
¢ Operational status of the ground station network
® Non-real-time science and housekeeping data
The contractor shall provide space/ground link services for the fisll lifecycle of Triana
The Triana life cycle has three defined phases:
¢ Pre-lauach (- through 09/00)
e Launch and Cruise Phase (Planned 09/00 through 1/01)

¢ Operations Phase (Planned 1/01 through 9/30/02). The goal is for an extended
mission operational life of an additional 3 years ( 5 years total)..
©  These phases shall serve as the framework for describing the work to be performed.

2.0 Description of Deliverable Services
2.1 Pre-launch

2.1.1 The contractor shall support the detailed definition of the interface to the Triana
ground system.

2.1.2 The contractor shall assist in the development of operations procedures for
normal operations, handovers between ground stations, and anomaly resolution.

2.1.3 The contractor shall participate in ground system design and readiness reviews,
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2.1.4 The contractor shall participate in ground interface tests and RF compatibility 6
months before launch.

2.1.5 The contractor shall also participate in tracking data certification tests using an
existing on-orbit spacecraft.

2.1.6 The services shall be operational by 2 months prior to launch.

2.2 Launch and Cruise Phase

2.2.1 The contractor shall provide the space/ground links for telemetry, command
uplink, and tracking data after the release from the shuttle, cruise to L1, and
orbit insertion around L1.

2.2.2 Communications shall be provided whenever the spacecraft is in view of the
operational network. NASA will arrange for any additional ground station
services if required to cover gaps in coverage during critical periods due to the
near earth Triana trajectory.

2.2.3 At least 99% of scheduled contacts shall be supported during the first week of
the mission. The availability will also be 99% for the 3 days centered on the L1
insertion maneuver. The availability for other times during the launch and cruise
phase shall be 98%. Availability is the percentage of the time that the services
are being provided to specification (including bit error rate) when the spacecraft
is in view of one of the ground stations.

2.2.4 During the deployment from the Space Shuttle and first days of the mission,
tracking data is particularly crucial. A kick motor will ignite on the midnight
side of the earth and propel Triana out of earth orbit approximately 45 minutes
after deployment from the Shuttle. Immediately after this one-minute burn,
tracking data is required for the next two days whenever the spacecraft is in
view of the stations until a correction burn is made.

2.3 Operations Phase
2.3.1 The contractor shall provide continuous coverage for Triana.

2.3.2 The real time housekeeping and image data shall be delivered to the Triana
Ground System at GSFC within 10 seconds 98% of the time. The rest of the
telemetry data shall be delivered within 24 hours of receipt.

2.3.3 Tracking data will be provided to'support the orbit determination.

2.3.4 The command link to the spacecraft will be available 98% of the time.
Availability is the percentage of the time that the services are being provided to
specification (including bit error rate).

2.3.5 Maueuver operations: Tracking data is required daily for three weeks before and
after orbital maneuvers.

2.3.5.1 Maneuver frequency: Approximately four mancuvers per year
2.3.5.2 Normal operations: Tracking data taken one day per week between
maageuvers.

2.3.6 The tracking data files are considered non-real-time and shall be moved via FTP
and TCP/IP to GSFC, however these files must be small enough to be available
for FTP transfer during mid-pass and not solely post-pass. The mid-pass FTP of
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tracking data is needed during the first contact after kick motor burn. The
frequency of the mid-pass file transfers is once per hour.

2.3.7 The ground station network will provide the Triana ground system with real
time status data on the quality and quantity of the data and on the operational
status of the ground station network.

2.3.8 All telemetry and tracking data will be stored for at least 3 days by the

contractor. In the event of data loss, the Triana Ground System may request the
retransmission of the data.

2.4 Common Activities Across All Phases
2.4.1 Spacecraft Contingency Command
2.4.1.1 In the event that a Triana Spacecraft contingency requires communications
with the Triana Spacecraft via the Omni antenna the following real time
activities will be supported during the period of the contingency
2.4.1.1.1. Triana spacecraft command data
2.4.1.1.2. Triana spacecraft housckecping data
2.5 Other
2.5.1 Engineering Services
The contractor shall provide - 2ngineering services associated with the
provision of services under this contract as described throughout Section 2 of this
SOW. These engineering services include support of the ground network integration
with the CPCI, spacecraft design process, systems engineering trades, support for
operations procedure development, and the investigation of operational issues.

2.5.2 Data Services Performance Metric Reports

The Seller shall provide monthly Service Utilization Data reports that contains
utilization data associated with the scheduled and actual use of the Triana Ground
Network, The data shall associate the quantity of support by resource used by
calendar day. The report shall be submitted and updated monthly within 3 calendar
days of the end of the month.

2.5.3 Implementation Performance Metric Reports

The Seller shall provide monthly Implementation Data reports that contains status data
associated with the scheduled implementation of the Triana Ground Network. The
data shall report progress against the schedule leading to the ground network readiness
to support the testing identified in SOW section 2.1 through 2.3.

2.6 Schedule and Deliverables

Interface Definition, March 1999

Design Review Support, April 1999

Mission Ops Review Support, December 1999
Ground System interface Testing, October 1999
Procedure Definition, March 2000

RF Compatibility Testing, April 2000
Readiness Review Support, July 2000

Operational Readiness, August 2000
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Launch and Cruise, September 2000 through January 2001

On station operations, Jan 2001 through September 30, 2002
Engineering Services.
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