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Outline

July - Announcement FSL operations 
would be handed over from MARS 
to B.USOC

2013

October - Arrival of the FSL EM at 
B.USOC

2014

March - First 3 B.USOC OPS certified 
for FSL operations

May – successful E2E test FSL FM

June – CEM and VMU SW update

2015

November - Start of Geoflow-2C 
science campaign

2016

July –

VMU Mk2 installation, FSL ASW 
update, VMU Mk2 commissioning

SMD installation and commissioning

SMD-CompGran-1

2018

FSL ON – Mission 1 and Mission 2

2018-2026
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2013-2014: FSL handover to B.USOC

• July 2013 - Announcement FSL operations would be handed over from 
MARS to B.USOC

• Setup of the FSL Lab, including clean room

• October 2014 - Installation of the FSL EM and GSE

• Training and certification

– Familiarization at EAC and hands-on training on the FSL TM.

– Familiarization lessons provided by the Payload Developer at B.USOC

– FSL Operations training at B.USOC provided by MARS

– FSL Dry Runs at B.USOC supported by MARS for hand-on use of the 
FSL EM.
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2015: Readiness to operations

• Ground Segment setup

–Sep 2014 – MARS legacy ground segment was delivered to B.USOC

–Several issues to be overcome (including transition to the PDC and 
integration of the MARS ground HCI)

• Operator certification

–Stand-Alone Simulations with the FSL EM attended by the GSP training 
team

→ March 2015 – 3 B.USOC OPS certified for FSL operations

• Ops Products updates

–New displays and manual stacks → the YAMCS Suite

–Development of the FSL Ground Command Procedures Book

➔ 27 May 2015 - successful E2E test with the FSL FM
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Some known issues…

• Degraded VMU
– Recording functionality lost (2013)
– Unstable HRD transfer (WO: multiple VMU reboots or even an FSL reboot)

• Recurrent issues with work-around
– Failure of the 40-minute “Automatic Test” when transitioning to nominal mode
– EC spurious reboot
– EC to RIC serial line hang-up
– TEC-board trips

• Tests on FSL EM with returned FASES FM suggested some possible degradation 
of the FSL FM 

→ June 2015:
– CEM ASW update – resolving the errors during the Automatic Test
– VMU SW update – gaining diagnostics on the HRD issue

2015: Readiness to operations
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2015-2016: Understanding the HRD troubles (SPR-1226)

HRD throughput characterization,

1. by using the O1 UIP connector as a knob

2. by using a "FSL Optical Adapter Cable", 
- either connect FSL HRD cable to the second optic fiber pin
on the O1 or O2 UIP connector 
- or connect the HRD cable of the well working EDR rack
to the O1 UIP connector

Conclusion: FSL HRD cable and/or FSL TAXI convertor declared broken

→ Important information for the VMU2 project: inclusion of dedicated front mounted HRD 
cable + TAXI convertor
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2016-2017: First science

How to perform FSL experiments without a functional VMU?

→ Geoflow-2c science campaign Nov 2016- Feb 2017 

• MVIS commissioning phase 3: Oct 2017- Nov 2017

• Use the analogue S-video output connector on the VMU

• Route the signal to an analogue to digital video convertor 
attached to a laptop 

• Control the laptop from ground through KU-IP services 
(MPCC demo 2) 
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2017: FSL ON!

• Objective: ensure compatibility and interface integration across FSL, the 
VMU MkII, and the payloads under development (SMD and Multiscale 
Boiling ECs)

• Joint effort Airbus – ESA – TASI – SpaceApps, in close coordination with 
B.USOC

• Aging parts of FSL to be descoped or replaced:

–ODM (optics module)

–CEM – only MMA measurements

–VMU – replace by VMU Mk2 (COTS and modular design)

→FSL ASW update

→Experiments requiring the ODM cancelled (CIMEX)



—FOR PUBLIC RELEASE—

2017: FSL ON!

• Aggressive schedule to finish the development and verification of the FSL 
ASW, VMU MkII, SMD EC and Multiscale Boiling EC, all in parallel by the 
respective teams and industrial contractors.

→Test-as-you-build approach

→ Intensive use of the FSL EM at B.USOC for development in parallel with 
Ops preparation

→Upgrade of the B.USOC ground segment introducing the High Rate Data 
Broker (aka Hadock)
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2017: FSL ON!
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2018: Installation of VMU Mk2 and ASW

Performed by Alexander Gerst in July 2018
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2018: Installation and commissioning of SMD with CompGran samples

Performed by Alexander Gerst,

July 2018
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2019: Multiscale Boiling

Installation performed by Luca Parmitano,

August 2019
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2020: Installation and commissioning of FOAM-C in SMD

Installation by Jessica Meir,

March 2020
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Overview

• SMD

– CompGran -1, -2, -3

– FOAM-C -1, -2, -3 and -4

– PASTA -1, -2 and -3 

• MultiScale Boiling

– RUBI-1

– RUBI-X
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Ops Support Tools

Generic Planning Tool
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Ops Support Tools

High Rate Data archive consolidation with AutoBRM and OBBO webinterface
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Ops Support Tools

MMA Data Analysis
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Concluding remarks

• B.USOC accepted the challenge!

• Enabling factors for success

– Integrated teams

–Early involvement of operation during the development → expertise; 
implementing user proposed improvements

– Learn as you go – implement lessons learnt from encountered anomalies 
in ops products and software after each mission

–Dedication and infinite flexibility
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Credits: Gemini

THANK YOU!
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