Overview of ISS science experiments
definition, integration and
iImplementation
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Human Spaceflight

B Implementation of science experiments as part of the ESA
research program in the Human Spaceflight Directorate;

B Focus on ISS: planning and manifesting processes;

B Some examples of successful Columbus experiments to date.
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Implementation of science experiments in the Human
Spaceflight Directorate

B The main ESA Human Spaceflight Directorate science
programme is called “ELIPS” (European Llfe and Physical
sciences programme in Space);

B The programme is based on a multi-disciplinary / multi-user /
multi-platform approach;

B ESA has developed a strong position in the non-military space
environment, providing multiple assets to enable good science
iImplementation to a broad and increasing science community;

» How to get to in-flight execution from the initial science project
submittal ?
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From a scientist’s point of view: “how to get there ?”: the
access to European research in space...

g

Endorsement by

B ESA organises the access to all

. _ Science Agency
experimental platforms (incl. Teams Announcement of |, ~commiltess and

ISS) via the publication of
Announcements of Opportunity
(AO):
€ Regularly advertised AO for
major platforms (1SS, Foton

capsules, Sounding
rockets)

@ Continuous AO for “easy
access” platforms
(Parabolic flights, Drop
Towers, Ground-based
Facilities)

There exist calls for
International AOs and for
Domestic AOs;

ESA also organises Call for
|deas prior to AOs.

Scientists suggest new science
objectives / strategies. ESA

encourages them to consolidate

these new ideas in dedicated
structures

|

Topical Team
(TT)

Opportunity (AO)
Process

* AO Objectives
Definition (content,
budget, resources,
time span)

* AO Initiation

- Peer-Review
(Evaluation criteria)

* Technical Feasibility
Assessment

* AO Final Selection

representatives

{

Re-confirmation / De-
selection Process

(various independent
Advisory Boards)

Research Projects
Pool

Life Sciences
Physical Sciences
Exploration-oriented

Basic / Applied-
oriented research
categorized by
Research

Proposal to be re-

submitted, updated or <

™

deselected

Cornerstones

Science

Teams
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Definition Studies per
o Experiment Platform: For Easy Access
\ » AA platforms (GBF, DT,
: * Ground-based Facilities (GBF) P PF), review by
. . ; . . * Drop Tower Bremen (DTB) AR EeEEk
From a scientist’s point of view: +Parabolic Flghs (°F)
(14 h h 7. f h _ + Sounding Rockets (SR)
ow to get there ?": after the peer oo Copates (40
reVI eW Se I eCtI O n * International Space Station (ISS)
ot (according to science requirements
and development strategy)
Research Projects | H _ For SR, FO, ISS,
Pool Science endorsement by
Advisory Boards

Life Sciences Teams

Physical Sciences

Exploration-oriented

Basic / Applied-
oriented research
Tactical Plan / Implementation Phase ca’lt_\?g:élazrecdhby
- Allocation of in-flight resources per Cornerstones
experiment
A A
- Hardware acceptance | Strategic Planning For SR, FO, ISS,
. . I Products regular u_pdates
- Verification to ISS requirements < to Advisory
f Boards, A
- Safety certification (per Experiment Platform) cgr%rmisttee%egr%l
- Manifest for Launch * i i i i i xgggg;tseﬁ?\}gz
- Procedures development _ _GBF DT PF SR FO,
* VL
ISS Flight !! Re-loop to ISS once

precursor flight completed
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B Implementation of science experiments as part of the ESA
research program in the Human Spaceflight Directorate;

v Focus on ISS: planning and manifesting processes;

B Some examples of successful Columbus experiments to date.
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ISS Flight !
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/ All the \

Implementation
aspects of the
ISS utilisation
programme is
driven by a 6-
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called “Planning
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The definition of
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Soyuz vehicles
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ISS Operatlons Setup

International environment:
MCC-H, POIC and MCC-

M + COL-CC;
24/7 follow-up and
planning;

Coordination not only
around the clock, but
around the world !

Telemetry and
telecommanding;

KU-Band and S-Band;

Partial ISS satellite

coverage...
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St. Hubert, Canadg_—’

PUE ———
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Houston, TX
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SPACE FOR LIFE

ISS Operatlons Setup Ground Segment network

Summary of overall IS data transmission capabilities (ESA has rights to 8.3% of overall data)

Data Transmission System Data Rates e - Rm W?’Mhps
Command uplink rate (S-band) High Data Rate: 72kb/s + c =
Low Data Rate: bkbis Band
Columbus - module ~ allocation; 10- %}Eﬁ;?}
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Command downlink rate (S-band) | High Data Rate: 192kbis SBand i
Low Data Rate: 12kb/s 5 Band (Eree-Flight / AT
Columbus  module allocation: 13- Kn-Band m g
60kb's Rin: 643 kbps
DatarVideo Downlink Up to 100Mb/s available for utilisation (High Tow-Fans) Cobmnbus-CC
(Ku-band) (rates may vary from 2.8 to 95Mb/s) ]
Columbus module: up to 43Mbfs Cobmmbus & IG5 Operations Control Fadlsty
(actual allocation defermined  in el sccomadetions fix
planning, can vary from 0-43Mbis) & e cendnicn ® user cperalin (el
» im-dine cngmeering supporl @ crewimed ops suppes {rassend
and thes peopriclary equipmenl
| Intesrated Svetems & %W Mgt |
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- - Vaice Servi
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Interconnection Ground Subnetwork (IGS)
Multiprotocol Label Switching (MPLS)
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“Increment-based” 1SS Operations, up to astronaut daily timeline...

i SPACE FOR LIFE
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Typical aspects to be worked out during Tactical Plan /
Implementation Phase

B Check hardware w.r.t.:
® Design compatibility with ISS environment and vehicle logistics;
€ Readiness for a given launch date;
® NASA / ESA / RSC-E safety reviews (incremental);
€ Documentation preparation;
@ Acceptance reviews;
B Depending on the need for an astronaut to support the experiment:

€ As test subject:
= Medical Boards approval
= Informed Consent Briefing processes
= Baseline Data Collection
= Procedures Training;

€ As operator:
= Procedures Training;
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Typical aspects to be worked out during Tactical Plan /
Implementation Phase

B [nternational negotiation of the resources:
€ Upmass / in-flight / downmass;
® Allocation of telemetry / telecommanding data bandwith;
® Specific agreements to use USOS / Russian equipments and/or facilities;

B Make sure that your experiment is being integrated in consolidated plans for:
® Baseline Data Collection (if applicable);
@ Cold Stowage (if applicable);
® Vehicle manifests;
€ Stage analysis (i.e. power, on-orbit gas consumables budgets);
® Ground transport logistics (e.g. customs);
® Operation products (e.g. planning of activities and related procedures).
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B Implementation of science experiments as part of the ESA
research program in the Human Spaceflight Directorate;

B Focus on ISS: planning and manifesting processes;

v Some examples of successful Columbus experiments to date.
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Examples of Utilisation achievements with ESA External Platforms

SPACE FOR LIFE

-

Rl

EUTEF
= (9 experiments)

SOLAR

3 experiments
g ( P ) y
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tilisationhéchivements: SOLAR platform

Human Spaceflight

SPACE FOR LIFE

B Continuous science acquisition with 2 out of 3
instruments, for periods of ~10days every month
(depending on beta angle conditions, i.e. -24deg < f3
< +24deQ);

B Qutstanding results with SOLACES and
SOLSPEC instruments, under a cooperative effort
with NASA measurements during sounding rocket
campaigns;

B Positive technical assessment to plan for a
SOLAR mission extension beyond 19A (STS-131)
and at least up to end 2013.

SOLACES
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Utilisation achievements: EUTEF platform

EUuTEF
\ (9 experiments)

Human Spaceflight

SPACE FOR LIFE

B Continuous science acquisition for technology /
physical / debris / radiation / exobiology research;
B Large set of exobiology samples for 5
experiments in the trays of the EXPOSE-E
instrument;

B Nominal science acquisition for DOSTEL, FIPEX
instruments. Minor glitches for DEBIE-2, EVC and
TRIBOLAB experiments;

M Successful return of the whole EUTEF platform
on 17A (STS-128). Now the post-flight analysis is
starting...
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Thank you for your attention...
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