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Outline - INTEGRAL Spacecraft Monitoring Phase

• Beyond Designed Lifetime

• Mission Timeline

• Mission Operations 

• Payload Configuration 

• Ground Station Time 

• Available Data We Can Offer
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• Launched in Oct 2002

• >22 years in orbit (designed for 2.5 + 2.5 yrs)

• Highly elliptical orbit

• Highly eccentric, period: ~64h

• Crosses Van Allen radiation belts

• No on-board data storage 

• Commanded from ground in real-time

• 24/7 operations until February 2025

• Only limited, very simple survival orientated on-board autonomy

• INTEGRAL propulsion system not usable since 2020

• Z-flip operations

• New Safe Mode

• Re-entry in February 2029 

• Disposal manoeuvre in 2015 (3 burns, total Delta-V of 28.3m/s) 

• Re-entry latitude: between -45° & -70° for almost all fragments

• Low casualty risk: 10-5 to 10-7; ESA policy: < 10-4; impact area: ~27m2 (~377kg)

ESA’s INTEGRAL Mission 
Beyond designed lifetime
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Post Science Mission Timeline

TIME ID PHASE

Jan-Feb 25 SciPh Full Science with ToO (no targets from AO; planning as usual via ISOC)

Mar 25 (for OMC: Jan-Feb 25) InstTechTest Instrument technology tests

Mar 25 (for IREM: Mar-Oct 25) SC_Mon_Phase-in Phase-in and commissioning of INTEGRAL Spacecraft Monitoring Phase

Apr 25 – Mar 29 SC_Mon INTEGRAL Spacecraft Monitoring Phase 

Q4/2028 & Q1/2029 
 

EoL TT End of life technology test of platform and cryocooler

Mar 29 EoM End of Mission / Re-entry in 2029
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Mission Operations in Spacecraft Monitoring Phase 

• Ensure satellite safety – Corporate Responsibility:

• Low cost / effort operations – minimum required to keep INTEGRAL safe

• Angular momentum control: keep angular momentum low & give the New Safe Mode the 

best possible conditions to intervene, e.g., as experienced on June 5th 2025 (NSM#1)

• Daily Z-flip

• Frequency is driver for ground station utilisation: 5 short ground station passes per 

revolution (3h, 1h, 3h, 1h, 3h)

• Mission planning without SOC 

• Eclipse passage: avoid undertemperature during eclipse

• Mitigate risk of catastrophic battery rupture and debris cloud* 

• Maintain limited capability for possible collision avoidance (in Low Earth Orbit region from 

Q4/2027 onwards; residual cold gas delta-V) & re-entry optimization with ESA Space 

Debris Office

*Certain SEU combinations can lead to permanent battery recharge if not addressed, e.g., as experienced on June 5th 2025 (MRU  
  SEU and PRU-B anomalous switch-on by SEU)
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Payload Configuration

• Although the science mission was terminated, the payload units need to be kept powered on to 

maintain the spacecraft thermal balance (especially during eclipse season). 

• Background: The spurious eclipse (SECL) task - which was sacrificed for deployment of New 

Safe Mode - was expressly designed to prevent the payload module from entering eclipse in a 

cooled state:

• Entering eclipse with a cold payload can lead to activation of numerous redundant heaters 

which are not powered off during eclipse.

• This can in turn put a large load on the batteries, potentially draining the batteries or even 

exceeding the maximum power which can be supplied. 

• For this reason, it is essential to keep the payload on and warm.
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Payload Configuration since rev. 2888 (March 4th/5th 2025)

Instrument SPI in Nominal Mode IBIS JEM-X OMC

DPE ON ON ON ON

CSSW RUNNING RUNNING RUNNING RUNNING

Peripherals 
status

OPER (AFEE, DFEE, 
ACS, PSD)

OFF DFEE ON & SAFE Electronic Unit 
powered on

IASW Mode PHOTON Not activated SAFE Not activated 

BCPKT 
distribution

enabled disabled disabled none

• SPI: same configuration as during science phase

• IBIS, JEM-X1/2 and OMC: SAFE configuration
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Ground Station Time Required for Baseline Operations

Drivers: Coverage for safety purposes

• 3x3 hour passes (main driver: Z-flip) 

• starting latest 8 hours after perigee 

• close to apogee separated by >18hours from 

either of the other 3 hour passes 

• ending earliest 8 hours before perigee (add. 

driver: angular momentum control via gravity gradient) 

• 2x1 hour passes 

• driver: safety check between the longer 

passes 

• roughly in between the above passes

• separated by at least 8hours from any other 

pass 

 5-pass concept: 11 hours per revolution (~17%)
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Ground Station Ramp Down in 2025

• Ramp down in 2025

• In science phase: ~670 hrs per month

• March 2025:  604 hrs per month (i.e., 52 hrs/rev)

• Since April 2025: 125 hrs per month (i.e., 11 hrs/rev; ~17%) & 5 pass concept

• Occasional extra tracking time may also be required from April 2025 until re-entry in 2029 for 

• Disposal manoeuvres 

• Serious contingencies 

• Occasional eclipse passage monitoring 

• Battery reconditioning
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Available Data We Can Offer
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Available SPI & IREM Data

• SPI (ACS & GeD) and IREM data are produced and downlinked to MOC.

• For SPI: downlinked SPI data as by-product in the INTEGRAL monitoring phase:

• The positions INTEGRAL is pointing at are scheduled by Flight Dynamics to satisfy angular 

momentum management.

• The SPI data stream is not continuous and only available in the period of the 5 short ground station 

passes (i.e., ~17% of the full 64 hrs orbit duration). It is not/never was possible to store SPI-ACS 

data on board (in contrast to IREM data).

• SPI GeD is no longer calibrated and the energy resolution is getting worse without regular SPI 

annealings. NB: mentioned for transparency, access to this data has not been requested.

• In April 2025, SPI data could still be processed by ISDC in the current INTEGRAL Spacecraft 

Monitoring Mode and “set-up” even without the aux files from SOC. 

• For IREM (NB: mentioned for transparency, access to this data has not been requested):

• Only IREM data can be buffered/stored on board in periods without groundstation contact.

• Downlinked IREM data will be extracted by MOC from the telemetry stream, IREM products generated 

as previously done at ISDC, forward to SOC and made available to the community via ISLA. 

• Available from October 2025 onwards.
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Next MOC Talks

• INTEGRAL Data Structure and Data Access (Gianluca Gaudenzi)

• INTEGRAL FD Products in INTEGRAL Spacecraft Monitoring Phase (Pedro Santana Camprubi)


	Slide 1
	Slide 2: Outline - INTEGRAL Spacecraft Monitoring Phase
	Slide 3: ESA’s INTEGRAL Mission  Beyond designed lifetime
	Slide 4: Post Science Mission Timeline
	Slide 5: Mission Operations in Spacecraft Monitoring Phase 
	Slide 6: Payload Configuration
	Slide 7: Payload Configuration since rev. 2888 (March 4th/5th 2025)
	Slide 8: Ground Station Time Required for Baseline Operations
	Slide 9: Ground Station Ramp Down in 2025
	Slide 10
	Slide 11: Available SPI & IREM Data
	Slide 12: Next MOC Talks

