IMPACT Operations
Overview

The IMPACT instrument suite is operated with an enhanced version of the existing IMPACT Command and Telemetry GSE used throughout Observatory I&T, instrument testing and mission simulations. POCC hardware will be located at UC Berkeley’s Mission Operations Center with identical backup hardware located at APL. The POCC software is used to create, send and verify commands to the IMPACT suite. The SEP team creates its own command sequences which are forwarded to UC Berkeley for verification and then sent through the POCC software to the spacecraft. A database of contingency responses has been created to guide the POCC operators.

IMPACT Ground System

IMPACT’s POCC software is based on the Command and Telemetry GSE used throughout mission development. The POCC hardware consists of two Windows XP computers (one each for the Ahead and Behind spacecraft) located within the secure area of the Mission Operations Center at UC Berkeley’s Space Sciences Laboratory. In addition, identical backup hardware is located at APL for use in the event that UC Berkeley becomes incapable of commanding. While each computer is assigned to either the Ahead or Behind spacecraft, the software running on both is the same providing additional redundancy in the event one of the two commanding computers fails.

The main functions of the POCC software are to generate command sequences, to transfer command sequences to the MOC at APL, and to monitor instrument state of health. In addition, the POCC system is capable of forwarding real-time telemetry to other computers and locations running science display modules. The telemetry forwarding mechanism is crucial as the IMPACT team is large and diverse, and the team members with the most engineering knowledge of certain IMPACT subsystems are not located at UC Berkeley. For security reasons, the computers receiving telemetry through this forwarding process are not capable of directly sending command sequences to the MOC. All sequences must be handled by the operator at the POCC.
The POCC software’s commanding functions include the encoding of command mnemonics into Supplemented Command Messages (SCMs) and the option of sending command sequences with time tags. Time tagged commands are uploaded to the spacecraft from the MOC and stored in the spacecraft’s onboard stored command buffer until forwarded to the IMPACT IDPU at the execution time set by the time tag. In addition, the software is capable of running command scripts written in a subset of STOL and of forwarding prepackaged SCMs from the SEP team. The POCC verifies receipt of the commands by the IMPACT IDPU using instrument housekeeping telemetry in real time. Finally, the POCC automatically creates a log of all commands sent to the MOC.

The POCC software also monitors state of health telemetry during passes. This telemetry is collected, decoded, displayed and limit-checked by the POCC. In the event that a state of health quantity is outside its limits or an IDPU error is detected, the POCC notifies the operator through an automatic paging system. Operator response to such an event is guided through the use of a database which catalogs responses to all potential limit violations and errors.

Operations Personnel

During the commissioning phase of the STEREO mission, the Project Manager Dave Curtis is primarily responsible for IMPACT commanding assisted by Peter Schroeder, IMPACT’s Operations/Data Manager, and other members of the IMPACT team as necessary. Once the STEREO spacecraft enter their heliocentric orbits, Peter Schroeder becomes primarily responsible for IMPACT commanding assisted by IMPACT team members as required. The POCC software is not capable of creating sequences specific to the SEP suite. Instead, the SEP Central team headed by Caltech is responsible for producing SEP-specific command sequences.
Contingency Planning

As noted above, a database has been compiled of all potential limit violations and instrument errors with corresponding actions agreed to by the IMPACT team. In addition, if the primary course of action is to contact an IMPACT team member, a backup action exists in the event that the team member is not available.

When a contingency situation is detected by the POCC, a text page with specific information regarding the contingency is sent to the operator. If the MOC detects an anomaly related to the instrument, the MOC also has the ability to use this text paging system by sending an email to the appropriate address. If a contingency requires that commands be sent to the spacecraft, the MOC is immediately notified of the situation and the relevant IMPACT personnel are notified. POCC operating personnel are typically capable of responding to a contingency situation within 20 minutes of receipt of the page if the personnel are home rather than at UC Berkeley.
