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Overview of ISS science experiments Overview of ISS science experiments 
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AgendaAgenda

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

Focus on ISS: planning and manifesting processes;

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

The main ESA Human Spaceflight Directorate science 
programme is called “ELIPS” (European LIfe and Physical 
sciences programme in Space);
The programme is based on a multi-disciplinary / multi-user / 
multi-platform approach;
ESA has developed a strong position in the non-military space 
environment, providing multiple assets to enable good science 
implementation 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 scientistFrom a scientist’’s point of view: s point of view: ““how to get there ?how to get there ?””: the : the 
access to European research in spaceaccess to European research in space……

ESA organises the access to all 
experimental platforms (incl. 
ISS) via the publication of 
Announcements of Opportunity 
(AO):

Regularly advertised AO for 
major platforms (ISS, 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 
Ideas prior to AOs.

Research Projects 
Pool

Life Sciences

Physical Sciences

Exploration-oriented

Basic / Applied-
oriented research 

categorized by 
Research 

Cornerstones

Topical Team 
(TT)

Scientists suggest new science 
objectives / strategies. ESA 

encourages them to consolidate 
these new ideas in dedicated 

structures

Announcement of 
Opportunity (AO) 

Process
• AO Objectives 
Definition (content, 
budget, resources, 
time span) 
• AO Initiation

• Peer-Review
(Evaluation criteria)
• Technical Feasibility 
Assessment
• AO Final Selection

Endorsement by 
Agency 

committees and 
Member States 
representatives

Re-confirmation / De-
selection Process

(various independent 
Advisory Boards)

Proposal to be re-
submitted, updated or 

deselected
Science
Teams

Science
Teams
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From a scientistFrom a scientist’’s point of view: s point of view: 
““how to get there ?how to get there ?””: after the peer: after the peer--
review selectionreview selection……

Definition Studies per 
Experiment Platform:

• Ground-based Facilities (GBF)

• Drop Tower Bremen (DTB)

• Parabolic Flights (PF)

• Sounding Rockets (SR)

• Foton Capsules (FO)
• International Space Station (ISS)
(according to science requirements 
and development strategy)

For Easy Access 
platforms (GBF, DT, 

PF), review by 
Advisory Boards

For SR, FO, ISS, 
endorsement by 
Advisory Boards

H/W 
development 

Activities, 
Phases A/B/C/D

Experiment Platforms

Flight Opportunity 
Sequence

Strategic Planning 
Products

(per Experiment Platform)

For SR, FO, ISS, 
regular updates 

to Advisory 
Boards, Agency 
committees and 
Member States 
representatives

DT SR FOPFISS Strategic Plan

Science
Teams

GBF

Re-loop to ISS once 
precursor flight completed

ISS Flight !!

Research Projects 
Pool

Life Sciences

Physical Sciences

Exploration-oriented

Basic / Applied-
oriented research 

categorized by 
Research 

Cornerstones
Tactical Plan / Implementation Phase

- Allocation of in-flight resources per 
experiment 

- Hardware acceptance

- Verification to ISS requirements

- Safety certification 

- Manifest for Launch

- Procedures development
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Increment
Start

Increment
End

I-0 I+0I-6I-12I-18 I+3

Strategic 
Phase

Tactical Phase Flight Phase
Post-Flight

Phase

I-21

ISS Flight !!

All the 
Implementation 
aspects of the 
ISS utilisation 
programme is 
driven by a 6-
mths period 

called “Planning 
Period”

The definition of 
this period 

depends on 
Soyuz vehicles 

logistics to / from 
ISS
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Increment
Start

Increment
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Flight 
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Education / 
Commercial 
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Status

6mths

I-20

ESA Utilisation 
Requirements

Non-ISS platform 
Experimental 

Packages

ESA ISS 
Resources / 

Budget Allocation

ESA Internal 
Feasibility 

Assessment:
-training / BDC,
-Ops/Storage,
-Crew Ops,
-Planning,
-Safety,
-Up-/Down 
integration,
-cold stowage,
etc…

I-20 I-18

ESA Tactical 
Planning:

- 2-pagers,
- table with 
baseline 
Imlementation
route;
- Graphical 
overviews

I-18 I-16

Tactical Plan Update
(update approval every month)

1mth

Directive
IDRD 

Annex 5
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Inc. 
specific 
SoW for 

IOT

I-18 I-16
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CEF CEF
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to Research Planning 

Working Group (RPWG)

USOCs / IOT implementation / Execute Planning 
inputs

Deviations from Baselined Tactical Plan 
(science impact)

I-14 I-1

Science 
Symposium

ESA Mission 
Management Team

Science Monitoring as 
support to ESA Mission 

Scientist

Change Requests, 
Planning changes via 

PPCRs, CFNs, 
OCRsPreparation of Flight 

Program Overview 
(FPO)

I-1

Flight Control 
Team

(RT-OPS)

USOCs
(Ops interface for 
scientists during 

RT-OPS)

In
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Science Post-
flight reports 
Collection

ISS Replanning (STS, Soyuz, Cargo vehicles)

Experiment 
Scientific Requ. 

Document 
(ESR)

Post-
Increment 
Evaluation 

Report

Erasmus 
Experiment 

Archive

ESA Implementation Teams
(Regular  meeting with MSO, Integration Office & PIMs)

ISS Flight !!

System Requ. 
Document 
(SRD) if 

applicable

Russian 
Frame 

Contract 
Agreement 

(TBC)

WO#xx WO#yy
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ISS Operations SetupISS Operations 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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ISS Operations Setup: Ground Segment networkISS Operations Setup: Ground Segment network

Interconnection Ground Subnetwork (IGS)

Multiprotocol Label Switching (MPLS)
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““IncrementIncrement--basedbased”” ISS Operations, up to astronaut daily timelineISS Operations, up to astronaut daily timeline……

FGB
DC1
SM

N2 NADIR

Mar 09 Jul 09April 09
17S

Increment 19 Increment 20

17A Stage 
(~46 days)

18 Soyuz  (197 days docked)

18S

Sept 09Aug 09

                      18 Soyuz (197 days docked)

20S

HTV1

2J/A Stage
(~43 days)

34 Progress - M

Jun 09May 09
19 Soyuz (178 days docked)

20S

Oct 09

35P33 Progress - M32 Progress

18S Stage (~52 days) 19S Stage 
(~17 days)

Undock 5/6 

7/20
Soyuz Relo

4/7
17S

Undk

3/28
18S
Dock

Undock 10/11Dock 5/12

Dock 7/26

Dock 5/29 Undock 11/23

5/29
19S Dock

10/11
18S

Undk

10/2
20S
Dock

Berth 
9/8

Unberth 
10/8

6/15
2J/A
Dock

6/26
2J/A
Undk

RS EVA
#22 & #23
6/5 & 6/10

Dock 3/28

Undk 4/7

Dock 10/2

PMA3 Relo
<TBD>

Undock 9/29

8/8
17A
Dock

8/17
17A

Undk

Undock 7/17

Relocate 7/20

Relo 7/20

Secure web-based tools (partly shared with 
on-board crew members)
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Typical aspects to be worked out during Tactical Plan / Typical aspects to be worked out during Tactical Plan / 
Implementation PhaseImplementation Phase

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;

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 / Typical aspects to be worked out during Tactical Plan / 
Implementation PhaseImplementation Phase

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

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

Focus on ISS: planning and manifesting processes;

Some examples of successful Columbus experiments to date.



17Global Climate Change Call for Ideas – ESTEC – 07-Dec-2009

Examples of Utilisation achievements with ESA External PlatformsExamples of Utilisation achievements with ESA External Platforms

EuTEF
(9 experiments)

SOLAR 

(3 experiments)
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Utilisation achievements: SOLAR platformUtilisation achievements: SOLAR platform
Continuous science acquisition with 2 out of 3 

instruments, for periods of ~10days every month 
(depending on beta angle conditions, i.e. -24deg ≤ β
≤ +24deg);

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

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

SOLAR 

(3 experiments)

SOLSPEC

SOLACES SOVIM
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Utilisation achievements: EuTEF platformUtilisation achievements: EuTEF platform
Continuous science acquisition for technology / 

physical / debris / radiation / exobiology research;
Large set of exobiology samples for 5 

experiments in the trays of the EXPOSE-E 
instrument;

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

Successful return of the whole EuTEF platform 
on 17A (STS-128). Now the post-flight analysis is 
starting…

EuTEF
(9 experiments)
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Thank you for your attentionThank you for your attention……
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