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QOutline

2013 2015 2018
July - Announcement FSL operations March - First 3 B.USOC OPS certified July —
wo;ldstz)echanded over from MARS for FSL operations VMU MK2 installation, FSL ASW
to B.U May — successful E2E test FSL FM update, VMU Mk2 commissioning
June — CEM and VMU SW update SMD installation and commissioning
SMD-CompGran-1

2014 2016 2018-2026

October - Arrival of the FSL EM at November - Start of Geoflow-2C FSL ON — Mission 1 and Mission 2

B.USOC science campaign
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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
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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
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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 - Installatlon of the FSL EM and GSE




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.




2015: Readiness to operations
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2015: Readiness to operations

Some known issues... M
Degraded VMU et

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

CEM ASW update — resolving the errors during the Automatic Test
VMU SW update — gaining diagnostics on the HRD issue
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2015-2016: Understanding the HRD troubles (SPR-1226)

3.600 FSL Rack Optical Fibre Connector Troubleshooting
(FSL Rack/Inc45-ALL/FIN-1) Page 6 of 7 pages

HRD throughput characterization, o
COLTOA1 3. UN-TIGHTENING THE CONNECTOR BY 45° (LOOP 2 to 6)

1. by using the O1 UIP connector as a knob NoTE
— The P16 plug has 4 flat faces and by identifying them drawing a unique

amount of dots on each of them will allow the ground to match your pictures
with each of the turns. Whenever a new flat face comes into view while

2. by u Sin g a "FSL O t| Cal Ada ter Cable"’ ;gqrptl!?;n ggiggér})ec;g?:fso?fﬂ?;efu?fgegagi;%;e;iemmed i
- either connect FSL HRD cable to the second optic fiber pin b e AL

on the O1 or O2 UIP connector

- or connect the HRD cable of the well working EDR rack
to the O1 UIP connector

M N
il — p Uil
— — [r— N
P16Pin M 7S o = .
To FSL Opt Adapt Cable J18 To UIP J16 R p— / 3 /
Gender J16PinL J16 Video/S &
' l [ | e / ssync ‘ ViaeoISy™e ) JiedoIsye
FSL Optical Adapter Cable P16 l Jid | /
\_‘ 'L A = 2 ‘

Figure 5. view every two 45° turns (turn 2 (A), turn 4 (B) and turn 6 (C)) and 1-dotted flat face
appearing again aligned with the horizontal mark on the UIP (C)

1.
| Fst Optical Adapter Cable J16 |

J16 ‘ JI6PinL P16 PinL
To FSL UIP P16 To FSL Opt Adapt Cable P16 To FSL Opt Adapt Cable J16
FSLUIP ‘ P16-Mor P16-L J16PinL |

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

- Important information for the VMUZ2 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?

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)
(/ A ~ ]

T¥

MVIS commissioning phase 3: Oct 2017- Nov 2017
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2017: FSL ON!

on across FSL, the
D and Multiscale

« Objective: ensure
VMU Mkll, and th
Boiling ECs)

« Joint effort Airbus
B.USOC

« Aging parts of FS
— OBM (optics m
—~ CEM —only M
— VMU - replace
—-FSL ASW upd:
—~ Experiments re

se coordination with
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2017: FSL ON!

Aggressive schedule to finish the development and verification of the FSL ?
ASW, VMU Mkll, 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)




2017: FSL ON!

Images and sciences data
are stored in a local storage.
Raw data could also be

Stored next to their sciences data

Packet headers are
dispatched to YAMCS
via UDP

Streamextractor plugin

listenning at B.USOC

Process

SE: StreamExtractor + Plugin
B: Broker (TBD)

B - D: dispatch component

B -S: store component

B - C: converter component
Y: Yamcs Core

YS: Yamcs Studio

HRDP packets could be

converted to ade'Pl;;un
that can be di

b/arreda?l)aya

OPS-LAN

/4

CAMPUS-LAN

Experiment

Container

FSL EM

FSL VMU

_—

Experiment High-Rate
Container Multiplexer
(HRM)
HRDL "‘: ISS D/L
- mumbo
[ e nass |
n CADU Col-CC DaSsS (RS
2 CoL-CC Ground
A S
cADU High-Rate HRDP / PDC
Progzst;asing Stream
Taxi-2-LAN e Extractor
Broker /
Orchestrator
l B.USOC OpsLAN
HR
« Sci. FTP Intermediate
. UHB Storage
* Long-term archive
* etc
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2018: Installation of VMU Mk2 and ASW

Performed by Alexander Gerst in July 2018
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Y ()
SROuND TO

Performed by Alexander Gerst,
July 2018
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2019: Multiscale Bolling

Installation performed by Luca Parmitano,
August 2019

LASER
il
|
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2020: Installation and commissioning of FOAM-C in SMD

Installation by Jessica Meir,
March 2020

-
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Overview

RUBI MTC-rack
getting stuck HW remove _
HW remove  HSIR cam &install | SMD laser HW swap
& install failure ™~ failure / HW install

> &
HWswap HW remove HW remove SROUND 1O
" ' HW remove HW swap

HW install HW install HW swap HW install remove

2019 2020 2022 2023 2024 2025 2026

Commissioning RUBI-1 CompGran-2 FOAM-C3 PASTA-3
Geoflow-2C VMU-MKkil & ASW N  Feb
Aug 19 Feb 20 Feb 21 b May 21 Aug 22 Feb 23 Sep 29 | fui17
Nov 16 | Feb 17 jul 18 [} CompGran-1 FOAMLC1 FOAM.C2 PASTA-2
MVIS CoPh3 | | Apr 19 sun 23 | Viisidn-3
Mar 20 | loct 20 Jun 21 [0 oct 21 1l 23 FOAM-CA Feb 24 i
Nov 17| RUBI-X PASTA-1 ' | comoGran.3 SeplXX @O
ompGran-
Oct 20 Jan21 Feb 22 Aug 22 SN S
l | \ | Aug apr 24 | | Aug 24 Cancellgd f()f
Period of almost daily activities prograipmatic
devT, misT, verT, EST Normal activities: T/S, proc valid, miss prep, training, MRT, EST reasen
FSL EM
Period of almost daily activities
FSL FM
- SMD *  MultiScale Boiling
— CompGran -1, -2, -3 — RUBI-1
-~ FOAM-C -1, -2, -3 and -4 — RUBI-X

— PASTA -1, -2 and -3
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Ops Support Tools

Generic Planning Tool

DOY128 08-05-2026
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Yamcs instance v
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Ops Support Tools

High Rate Data archive consolidation with AutoBRM and OBBO webinterface
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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
iIn ops products and software after each mission

Dedication and infinite flexibility
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THANK YOU!

Credits: Gemini
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