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F. Marchese / A. Ferrari

ESOC/ESA

Sentinel-2 Flight Operations Segment
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European Space Operations Centre
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Sentinel-2 Spacecraft Operations
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How we operate a satellite

Kiruna

Troll

Svalbard
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Example FOS tasks: S/C safety
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Keep Sentinel-2 safe

Executed Collision Avoidance Manoeuvres

Sentinel-2A Sentinel-2B Sentinel-2C

 32                  20                 1
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S2 Space Segment status and future

❖

❖

❖

✓

✓

❖

❖

❖

❖

S2A: > 51900 orbits and counting

S2B: > 43000 orbits and counting

S2C: > 3900 orbits and counting

The Sentinel-2 space segment remains in 

excellent health and is fully prepared to 

reach new milestones in the years ahead. 
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S2 Flight Operations Segment

Thank you

On behalf of the Copernicus Sentinel-2 FOS Team

Franco Marchese (franco.marchese@esa.int)

Head of the Sentinels Optical Imaging Missions Ops Unit

Andrea Ferrari (andrea.ferrari@esa.int)

S2 Spacecraft Operations Manager

mailto:franco.marchese@esa.int
mailto:andrea.ferrari@esa.int
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Sentinel-2 Post Launch Support
Jean-Baptiste Gratadour

ESTEC/ESA

Living Planet Symposium

June 2025
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Sentinel-2 Post-Launch Support

✓ Investigation of Anomalies

✓ Assessment of S/C Health, 

Perf. & Usage 

✓ In-Flight Developments 

✓ Access to Experts & Test 

Facilities
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S/C Anomalies

Housekeeping 

Telemetry

Observables Types of Anomalies

Mission 

Products

Derived Data
(e.g. Flight Dynamics)

Detection

FDIR & 

TM Events

MCS OOL

FOS 

Assessments

MPC 

Assessments

PLS

Assessments

Malfunction

Interruption or break of a functional chain

Non-Nominal

At odds with documentation

or anomaly detection thresholds

Inconsistent

At odds with past performances of this unit 

or of this design

Unexpected

At odds with expectation from experts
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Example: OCP TAPCO Reset

Scenario

1. Autonomous Reboot of OCP “TAPCO” Controller

2. OCP does not respond to Avionics 

3. Avionics Switches Off OCP

Causes

• Radiation Event causes Fault in TAPCO

→ TAPCO is too sensitive to Radiation

Recovery

• OCP Reset Clears TAPCO Fault

Impact

• Risk of Failed Optical Links

→ Loss of Mission Data

First Occurrence

• On S2A: 16/08/2015

Reoccurrence

• Sporadic

• More likely in higher radiation (e.g. SAA)

Resolution

• None available

Mitigation

• Autonomous Recovery Implemented

Lesson Learned

• Further protection from Radiation for future Units
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S/C Health, Performances & Usage

Engineering Parameters Trend:

→ PP/PI: Principal Parameter / Performance Indicators

→ Statistic Analyses, Graphic Representations, Detection of 

Deviations …

→ Engineering Expert Assessment

Item S2A Comment

Satellite Design Lifetime 2022 Launch + 7.25 year

RCS Propellant 2038 De-orbiting allocation: XX.X kg

LLI#1 >2099
ON/OFF Cycles

Design Limit: XX cycles

LLI#2 2025
Mode#1 to ‘Mode2‘

Qualif. Limit: XX cycles

Subsystem Degrad. Details

Data Handling None

Power Minor e.g. Leak on Solar Array (Ref#)

AOCS None

Thermal Minor e.g. Failure of Sensor (Ref#)

S/C Incident & Punctual Impacts

→ Identification of Anomaly Scenario

→ Impact on Flight Ops, Mission Return & Mission Products

S/C Health & Status

→ Permanent Failure & Loss of Performance

→ Recurring Anomaly

→ Use of Redundancy & ad hoc configuration

→ Sustained impact of degraded health

Usage & Consumption

→ Usage w.r.t. to Qualification (i.e. Design Lifetime, Cycling)

→ Consumption of expendable (i.e. Propellant)..
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Example: Cycling of 

the Multi Spectral Imager Sensors

As-Flown Operations
≠ Design Assumptions

1
cycle / rev

Expansion of Obs. Scenario within 
the Flight Constraints envelope

MSI Sensor Cycling Usage projected 
to hit Qualification limit before end 
of Design In-Flight Lifetime

Optimise Mission Planning to meet 
Observation demand without 
compromising Long Term Outlook
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Further PLS Tasks

In-Flight Development

→ Expand Ops Envelope

→ Increase Mission Return

→ Improve Ops Efficiency

Maintain S/C Documentation

→ E.g. Flight Operations Manual

Maintain Ground Test Facilities

→ Avionics Test Bench

→ Software Development Environment

→ Engineering Models

Callout Service for Flight Operations

→ e.g. Out-of-hour support to prepare 

anomaly recovery

Support to Operations

→ e.g. TM Clarifications, 

→ e.g. Special Ops Assessment

O/B Software Maintenance

→ e.g. correct issue

Preparation & Support to Disposal Ops

→ both nominal & contingency Ops

 

Design Coherency 

→ Coordinate with New S/C Units Project 

teams

Lesson Learned 

→ Exchange Experience with ESA & Industry 

Technological Experts



16

 
 

  

  

  

 

  

  

  

Copernicus logo

                               1 / 3

Example: Develop “In-Orbit Standby” 

Scenario 2+0 2+1 3+0

S2A On-Duty IOSB On-Duty

S2B On-Duty On-Duty On-Duty

S2C N/A On-Duty On-Duty

Objective:

→ Maintain a Spare Satellite In-Orbit

Constraints

→ Maintain S/C Health & Performances

→ Minimize Operations Cost

→ Ensure Rapid Readiness 

Key Analyses

→Define Baseline Configuration

→Assess Thermal Setting

→Revise Data Budget & Specify new TM Modes

→Define Long Term Monitoring

→ Identify Impact of Recurrent Anomalies

→Define Periodic Activation & Assessment

→Specify Transitions Operations
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Wrap-Up & Questions
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