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1 0BINTRODUCTION 
 
This version of the INTEGRAL Flight Operations Plan (FOP) defines the Rules, Procedures, 
and Contingency actions governing the INTEGRAL Mission during the Routine Scientific 
Mission Phase. 
 
The INTEGRAL Flight Control Team (FCT) has prepared this document, under the 
responsibility of the INTEGRAL Spacecraft (S/C) Operations Manager (SOM). 
 
However, some chapters of the FOP have been prepared with the support of and in 
cooperation with external personnel: 
 

 The Volume 3 that defines the interactions between the Mission operations Centre 
(MOC) and the Science Ground Segment (SGS) has been prepared in cooperation 
between the FCT and representatives of the SGS. 

 The Volumes 6 and 8 that define the nominal and contingency S/C flight procedures 
have been derived from the Satellite Users Manual (SUM) and generated in 
cooperation with the Satellite Prime Contractor. 

 The Volumes 7 and 9 that define the nominal and contingency Payload (PL) flight 
procedures have been derived from the Satellite Users Manual (SUM) and generated 
in cooperation with the corresponding Prime Investigator (PI) / Instrument Teams. 

 

2 1BSCOPE AND STRUCTURE OF THE FOP 
 
The INTEGRAL FOP contains all information that is necessary to operate the Satellite from 
Launch until the end of the mission. In addition, it contains some high level procedures to 
operate the INTEGRAL Operational Ground Segment (OGS) as far as the Flight Control 
Team (FCT) is concerned. Further details are provided in the Network Operations Manual 
(NOP), the Flight Dynamics Manual, the Ground Facility Manual and the Operations Manuals 
of the INTEGRAL Science Operations Centre (ISOC) and the INTEGRAL Science Data 
Centre (ISDC). 
 
The FOP is split into the following volumes: 
 
 
Volume 0 : Scope of FOP 
 
The volume 0 provides an introduction into the FOP. 
 
Volume 1 : Mission Management 
 
The volume 1 defines the mission management during the Routine Scientific Mission Phase 
and is split into various books: 
 

 Book 1 provides a Mission Summary to give an overview of the mission 
characteristics, set-ups and goals. 

 Book 2 defines the management set-up. 
 Book 3 defines the Mission Rules. 
 Book 4 defines the system configuration management and the change control 

processes. 
 Book 5 describes the mission reporting concept. 

 
 
Volume 2 : Mission Support Procedures 
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The volume 2 identifies the mission support procedures. They define the procedures that are 
needed to complement the flight procedures. This volume is split into the following books: 
 

 Book 1 provides the mission planning procedures. 
 Book 2 defines the On-Board Software (S/W) Maintenance (OBSM) concept for the 

S/C and Instrument On-Board S/W (OBS). It includes also the procedures that are 
needed to operate the OBSM System (OBSMS) at MOC. The corresponding flight 
procedures are defined in the volumes 6 to 9 of the FOP. 

 Book 3 defines the Flight Dynamics procedures as far as they concern the operations 
of the Flight Dynamics System (FDS) that is part of the Dedicated Control Area (DCA). 
The operations concerning the FDS that is operated by FD personnel is defined in the 
Flight Dynamics Manual (see RD TBD). 

 Book 4 defines the procedures that are needed to operate the INTEGRAL Mission 
Control System (IMCS) that is part of the DCA. Further details are provided in the 
Ground facility manuals.  

 Book 5 defines the procedures concerning the maintenance of the OGS. It addresses 
the Hardware (H/W) as well as the operational products (e.g. database). 

 Book 6 defines operational ground procedures that are not covered by the flight 
procedures.  

 Book 7 provides operational support information in form of TNs concerning the 
handling of special on-board tasks. 

 
 
Volume 3 : MOC – SGS Interfaces 
 
The volume 3 defines the interactions and the corresponding interface (I/F) procedures 
between the MOC and the SGS. It is split into two books: 
 

 Book 1 addresses the interactions between the MOC and ISOC. 
 Book 2 addresses the interactions between the MOC and ISDC. 

 
 
Volume 4 : Ground Station Operations 
 
The volume 4 defines the ground station operations as far as they have to be performed by 
the FCT. The operations to be performed by the Ground Control Operators from the Ground 
Control Room (GCR) are defined in the NOP. The volume is split into two books: 
 

 Book 1 addresses the MOC – ESA station I/F including the remote control of the 
ground station. 

 Book 2 addresses the MOC – NASA station I/F including the required interactions 
between ESA and NASA. 

 
 
Volume 5 : Mission Anomalies 
 
The volume 5 describes the concept for handling mission anomalies. It is split into the 
following books: 
 

 Book 1 defines the decision process in case of anomalies concerning the ground and 
space segment. 

 Book 2 provides the anomaly handling procedures that are needed to recover from 
anomalies. 

 Book 3 provides the necessary information that is needed to maintain and operate the 
Local Command and Telemetry Facility (LCTF) that is a Back-Up (B/U) of the MOC 
and is used in case of long term outages (greater than 24 hours) of the MOC.  

 Book 4  provides complementary information concerning the handling of special 
anomaly cases. 
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Volume 6 : S/C Flight Control Procedures 
 
The volume 6 contains the nominal S/C Flight Control Procedures (FCP). It is organised 
according to the various S/C subsystems. The FCP’s define the elementary operations that 
are needed to operate the equipment (e.g. switch on/off) as well as the system procedures 
that are needed in the context of the Mission Timeline (e.g. eclipse procedures). It is split into 
the following books: 
 

 Book 1 : System 
 Book 2 : Attitude and Orbit Control Subsystem (AOCS) 
 Book 3 : Reaction Control Subsystem (RCS) 
 Book 4 : On-Board Data Handling Subsystem (OBDH) 
 Book 5 : Electrical Power Subsystem (EPS) 
 Book 6 : Thermal Control Subsystem (TCS) 
 Book 7 : Radio Frequency Subsystem (RF) 
 Book 8 : INTEGRAL Radiation Monitor (IREM) 
 Book 9 : On-Board S/W (OBS) 

 
 
Volume 7 : Payload Flight Control Procedures 
 
The volume 7 contains the nominal PL FCP’s. It is organised according to the various 
instruments and is split into the following books: 
 

 Book 1 : Payload System  
This book contains the procedures that are relevant to all instruments, e.g. Broadcast 
Packet.  

 Book 2 : Spectrometer (SPI) 
 Book 3 : Imager (IBIS) 
 Book 4 : X-Ray Monitor (JEM-X) 
 Book 5 : Optical Monitor (OMC) 
 Book 6 : Instrument On-Board S/W 

 
 
Volume 8 : S/C Contingency Recovery Procedures 
 
The volume 8 contains the S/C Contingency Recovery Procedures (CRP) that are needed to 
recover from S/C contingencies including the reestablishment of stable conditions. It is 
organised according to the various subsystems and split into the same books as volume 6: 
 

 Book 1 : System 
 Book 2 : Attitude and Orbit Control Subsystem (AOCS) 
 Book 3 : Reaction Control Subsystem (RCS) 
 Book 4 : On-Board Data Handling Subsystem (OBDH) 
 Book 5 : Electrical Power Subsystem (EPS) 
 Book 6 : Thermal Control Subsystem (TCS) 
 Book 7 : Radio Frequency Subsystem (RF) 
 Book 8 : INTEGRAL Radiation Monitor (IREM) 
 Book 9 : On-Board S/W (OBS) 
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Volume 9 : Payload Contingency Recovery Procedures 
 
The volume 9 contains the PL CRP’s that are needed to recover from PL contingencies 
including the reestablishment of stable conditions. It is organised according to the various 
instruments and split into the same books as volume 7: 
 

 Book 1 : Payload System  
 Book 2 : Spectrometer (SPI) 
 Book 3 : Imager (IBIS) 
 Book 4 : X-Ray Monitor (JEM-X) 
 Book 5 : Optical Monitor (OMC) 
 Book 6 : Instrument On-Board S/W 

 
 
 
Volume 10 : LEOP and Perigee Raising Manoeuvres Phase 
 
The volume 10 defines the special implementation of the LEOP and the Perigee Raising 
Manoeuvres Phase. It covers all operations that are needed to take the Satellite from Launch 
until the start of the Commissioning Phase. It is split into the following books: 
 

 Book 1 provides the detailed Timelines for each orbit until start of the Commissioning. 
The timelines identify all required operations needed to configure the Satellite and to 
perform the required manoeuvres. 

 Book 2 provides all special flight procedures that are needed only in this phase. 
 Book 3 defines the special system / management set-up and rules that are applicable 

in this phase. 
 Book 4 defines the special ground segment procedures that are due to the special 

system set-up in this phase. 
 
 
Volume 11 : Commissioning, Calibration and Verification Phase 
 
The volume 11 defines the special implementation of the Commissioning, Calibration and 
Verification Phase until the start of the Routine Scientific Mission Phase. The special 
functions are derived from the Commissioning Plan (see RD TBD) as provided by the Project. 
This volume is split into the following books: 
 

 Book 1 provides a global Timeline of this phase and the detailed timelines for those 
periods where a strict Timeline is to be followed. The strict routine mission planning 
system won’t be used in this phase to leave sufficient flexibility. 

 Book 2 provides all special flight procedures that are needed only in this phase. 
 Book 3 defines the special system / management set-up and rules that are applicable 

in this phase. 
 Book 4 defines the special ground segment procedures that are due to the special 

system set-up in this phase, in particular concerning the interactions with the SGS and 
the PI’s. 
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