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Approach-to Long-Term Fuhctio»nal | @GSH
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6 months Analysis Cycle

. ’ Long Term Performance Assessment:
DJ FMAMIJI J ASOND JFMAM
| I I L 11| -> LTPA Reports:

M Data ‘ TM Data M Data Covers performance assessment of key satellite
\‘ \ systems and subsystem elements by the Satellite
Manufacturer (Airbus).
TPAReports preparation Delivered bi-annually: January and July.
2/year ~ LTPA Report
- \ H""“‘*--..._____‘_ SIOP Technical Meetings

SIOP 1/year = Preparation prepar;‘ﬁﬁi[ Satellite In Orbit Technical Meetings
| | Held annually as an opportunity for all the Satellite;
| SIgP | S10F , Payload; Operations teams, Mission scientists; and

experts to convene and discuss all that is S5P.
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Overview of Functional Health Trends ‘@GSH

Very few functional performance problems / anomalies
Sentinel-5p Functional Health is excellent
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Life Limited Itemé & Consumables | N |
Subsystems Summary (@ Q1 2025) = @esa

Q\1132|3:5 Design Limits

RCS Propellant Remaining 66.85 kg Q4 2037 Deorbiting Allocation: 35.43kg

European Union

S5P element

All LLI & consumables
projections go beyond the
XBS Cathode 6 2619 500 Cathode ON/OFF cycles end of Satellite Nominal

design Lifetime.

XBS TWT Amplifier 34,382 2038 100,000 TWT ON/OFF cycles

XBS Waveguide Switch 2 infinite 1,000 Waveguide switches
S-Band Transponder 34,400 Q3 2033 76,000 TX OFF/ON cycles
TROPOMI White Light Source 41.47 hrs Q4 2028 60 hours WLS ON Time
VRO AHOB FelE g W 177er 25,985 Q22026 30,000 FMM cycles Note: Design Lifetime 7 years
Mechanism (FMM)
Launch: Oct 2017

TROPOMI DIFM Cycles 16,141 Q3 2032 30,000 DIFM cycles Nominal Design Lifetime: Oct 2024
TROPOMI DIFM Oscillation Cycles [ERRCET infinite 51,000 oscillation cycles (no

current use in Phase E2)
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Life Limited Items & Consumables
Subsystems Summary (@ Q1 2025)

European Union
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TROPOMI Folding Mirror Mechanism (FMM)

v" A detailed in-flight analysis of the Folding Mirror
Mechanism (FMM) operational range, performance and
behaviour has been carried out by the payload
manufacturer.

v The temperature environment experienced in orbit by the
FMM is less extreme and no signs of degradation in the
operational performance of the mechanisms have
been observed.

v It is expected that the FMM continues functioning well
beyond the design limit.

Continued monitoring of FMM performance is carried out as
part of the routine assessment by Airbus-NL.

Calibration position

AIRBUS




Satellite Anomalies Status | L, @esa

European Union

A total of 51 anomalies since launch:
% 24 during LEOP / In Orbit Commissioning and
% 27 during Routine phase.

Only 1 major anomaly during routine phase (in 2019): STX-A switch-on failed.

A identified through FDIR and TM Events, OR Mission Product out of limits,

=
v)  response by FOS and/or data processing assessment,

° recovery with PLS support utilising expertise from industry and specialists.
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Performance Optimisation Studies @esa

Recently executed / on going studies:

European Union

TROPOMI Observed straylight trends:

Trend in increasing straylight has been observed in straylight regions with notable impacts in UV (40%) UVIS (8%) and NIR
(5%). Ongoing analysis and investigations (with L2 scientists involved) now as part of normal work.

TROPOMI CCD gain jump investigations

Airbus-NL presented an observed trend in gain drift at CCD level. Further investigation with CCD supplier Teledyne e2V, KNMI
and Airbus NL carried out with no clear root cause. Mitigation actions were not beneficial to the mission. No further
investigation.

In-flight Battery Fade Assessment

Airbus-SAS performing in-flight battery fade assessment to determine a more accurate in-flight lifetime prediction. Battery
Impedance Monitoring measurement campaigns carried out in Oct 2024, January, March and April 2025. Initial results presented
in early March 2025 show an estimated battery degradation of 29% which is well within expected values and EoL margins.
Measurement campaigns at six monthly intervals will continue in 2025.

Mission Disposal Study

Airbus-SAS activity initiated for the S5P Mission Disposal strategy definition; with the aim to provide optimised disposal
strategy (or strategies) for S5p maximising the approach for Space Debris mitigation; and to provide recommendations
on S5P mission extension. -> See follow on slides.

(opermicus aBn i 1 AIRBUS




Sentinel-5P disposal:

European Union

towards a zero debris approach

AIRBUS-SAS Disposal study commenced Sep 2024

Brief overview of Sentinel-5P assumptions for execution such a disposal study:

L Baseline disposal strategy for Sentinel-5P: uncontrolled re-entry (< 25 years) from 824km

O Challenging the baseline disposal phase for Sentinel-5P :
v" Ensure the possibility for mission extensions and minimize risks at disposal.
v' Get closer to current ESA Space Debris Mitigation regulations on a best effort approach.
v' Better management of mission disposal and debris.



Sentinel-5P disposal: Synthetic Overview -(éesa

European Union
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Sentinel-5P disposal:
Start of Disposal - Scenario sensitivity

&esa

European Union

Feasibility of the different disposal strategies in case of S5P mission extensions beyond Q1 2028 :

= The phasing of the start of disposal phase with the solar activity cycle drives the atmospheric density
level encountered in this phase. Consequently, the disposal activity start date is a key driver of the
aerobraking phase duration.

= An optimised orbit control strategy leading up to start of disposal has been proposed to reduce the impact
of delayed disposal start on the Aerobraking phase duration.

2028 2029 2030 2031 2032 2033 2034
Aerobraking duration with reference
. . 13 36 34 29
assumptions (in months)
Aerobraking duration with optimized
. . 9 15 15 13
orbit control strategy (in months)

Nota 1 : For recall, the total disposal duration is Descent Phase (around 2-3 months) + Aerobraking Phase + Drag Modulation (2 weeks)

Nota 2 : caption colors : OK with margin / / / Too long with respect of requirement ORO01 (disposal duration < 2 years)

The Scenario to be selected for disposal will therefore depend on mission extensions beyond Q1 2028
= Descend-and-Forget

or Descend and Aerobraking (then uncontrolled)

or Descend and Aerobraking (then stabilised)
or Descend with Aerobraking with Aero-assist controlled Descent




Thank you for your attention
Kate Symonds

Kate.Symonds@esa.int
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