





bulletin

no. 78 may 1994

contents/sommaire

Cover: Thermal testing of one of ESA’s Cluster
spacecraft at IABG, Munich (D)

Editorial/Circulation Office

ESA Publications Division
PO Box 299, Noordwijk
2200 AG The Netherlands

Publication Manager
Bruce Battrick

Editors
Bruce Battrick
Duc Guyenne
Clare Mattok

Layout
Carel Haakman

Graphics
Willem Versteeg

Montage
Keith Briddon
Paul Berkhout
Isabel Kenny

Advertising
Jim Hunt

The ESA Bulletin is published by the European
Space Agency. Individual articles may be reprinted
provided that the credit line reads '‘Reprinted from
ESA Bulletin', plus date of issue Signed articles
reprinted  must bear the author's name
Advertisements are accepted in good faith; the
Agency accepts no responsibility for their content
or claims

Copyright ©
Printed in The Netherlands

1994 European Space Agency
ISSN 0376-4265

european space agency
agence spatiale européenne

Review of Industry/ESA Business Practices within the Scientific Programme
D Dale, F. Jagtman & T Deak 7

La politique industrielle de 'ESA - Le concept évolutif du ‘juste retour’
P Imbert & G. Grilli 16

The ESA Modification Procedure as a Tool for Management and Engineering
Control
SG. Kahn & M. Duran 20

Comet P/Shoemaker-Levy 9 on Collision Course with Jupiter
F. Billebaud & J-P Lebreton 28

Satellite Servicing in GEO by a Robotic Service Vehicle
W. De Peuter et al. 33

ESA’s Precise Orbit Determination Facility
JM. Dow et al 40

Using Advanced Graphic MMI Techniques for Telemetry Monitoring
— The Eureca Experience
G. Di Girolamo & N. Peccia 51

Evolution of the Technical Computing Services at ESTEC
E. de Jong et al 60

The ESA Earth-Observation Guide and Directory Service
G. Triebnig 65

The Columbus Utilisation Information System ‘CUIS’
G. Gendreau & P Willekens 74

La Convention de I’ESA a I'oeuvre — Enseignements du passé
G. Lafferranderie & V. Kayser 80

Programmes under Development and Operations

Programmes en cours de réalisation et d'exploitation 83
In Brief 93
Publications 96




“Real-world” Signals.

No matter whose world

they come from.

TMVID3997

Getting a satellite system off the
ground isn’t easy. You spend
thousands of hours testing and
retesting the hardware. At
integration, on the launch pad
and in-orbit. There has to be a
better way!

Now there is. The HP 8791
signal simulator can generate
the signals you need to quickly
and thoroughly test payloads,
earth stations or system moni-
toring equipment. From group
delay and gain to noise loading
and bit error rate, testing to
spec has never been this fast or
accurate. The HP 8791’s digi-
tally generated signals deliver
unsurpassed test consistency
time after time, anywhere, in or
out of this world.

Testing with simple signals and
modulations only tells part of
the story. Ever wonder what will
happen when real signals enter
your receivers and transpon-
ders? With the HP 8791 you can
simulate up and down link
traffic, add transponder and
earth station impairments, test
with multiple carriers or evalu-
ate the effects of propagation
and multipath. Quickly, easily
and repeatably.

For more information on the
HP 8791, call your local HP
sales office, or call the Nether-
lands +31 20 547 9999 and ask
for Ron Rausch. We'll send a
data sheet and a satellite test
technical paper that shows how
to get your birds off the ground
faster.

There is a better way.

A cackaro
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UV Auroral Imager

Special features of DEP’s Space Grade
Imaging detectors:

* (Position sensitive) Photon Counting
* High quantum efficiency (>25%)

* X-ray and UV to NIR (100 - 950 nm)
* Electrostatic demagnification

* Direct CCD coupling

* Solar blind

* Sub-nanosecond gating

(¢

DELFT
INSTRUMENTS

sl il Predusten) * UV Auroral Imager (Interball / Freja)
The Netherlands * Solar blind UV IPD (Tauvex, SRG)

Tel. +31 - (0)5908 18808 .. . )
Fax +31 - (0)5908 13510 * UV + visible IPD (XMM, optical monitor) 3

DEP involvement in satellite projects:




Product Spotlight

Model: FDR-8500C
Capacity: 5 Gigabytes ([uncompressed)
10 Gigabytes (2:1 compression)
250 Gigabytes (50:1 compression)
Date Rate: 10 Mbit/s per channel {burst)
4 to 12 Mbit/s total (sustained)
Weight: 16 Ibs (7.3 kg)
Power: 18 Watts @ 28vDC
Size: 11.8"x 9" x 6"
(300mm x 229mm x 152mm]
interface: RS-422

FDR-8000 series recorders are flight-proven,
high performance data storage units built for
operation within the Space Shuttle bay, on
the aft flight deck, and aboard space
platforms. Designed with 8mm helical scan
technology, the FDR-8000 line provides
economical mass data storage. These
recorders' unique characteristics make them
equally wuseful in avionics and satellite
applications.

Capacity

The newest member of the FDR-8000 family
is the FDR-8500C. The capacity of the
FDR-8500C is 5 Gigabytes of uncompressed
data. Hardware compression is typically 2:1,
yielding 10 Gigabytes of storage space.
Depending on data content, compression
rates of 50:1 are attainable. Peak data rates
are 10 Mbit/s per channel into a 4 Mbit
buffer. Multiple input models are available.
Total sustained data rates from combined
channels are from 4 Mbit/s to 12 Mbit/s
depending on compression efficiency. The
error rate is less than one in 10*® bits read.

Mechanical

The FDR-8000 enclosure is a sealed box
purged with nitrogen. The inert gas provides
an air cushion around the recording head
and protects the tape from common corrosive
gases during long term storage. Internal

heaters activate below +10°C. During
initialization, recording is disabled until
heaters can stabilize the internal

environment above 0°C. Shock and vibration
isolation allow the tape transport assembly
to surpass Shuttle launch and landing
requirements.

The recorder's footprint measures 11.8" x 9"
(300mm x 229mm), with a height of 6"
(152mm). The mounting hole pattern is on
70mm centers for easy interfacing with ESA
cold plates and Hitchhiker pallets. Total
weight is 16 1bs (7.3 kg).

Electrical

Power dissipation is 18 Watts at 28V. Each
recorder contains its own DC/DC power
converter. An internal controller supports
serial data transfer, file structures, error
recovery, and regulation of the recorder's
operating environment,

Interface

Communication with the FDR-8000 is
provided via RS-422 compatible channels.
The command channel is asynchronous at
1200 baud. The data channel is synchronous
from DC to 10 MHz.

Let Amptek provide the solution to your
high-capacity data storage needs.

AMPTEK, INC. 6 DE ANGELO DRIVE, BEDFORD, MA 01730 U.S.A. TEL 617/275-2242 FAX 617/275-3470




ALCATEL ESPACIO: Quality in time.

ALCATEL ESPACIO is engaged in the
design, development and manufacturing of space
communication equipments and systems, providing
front - line technology used in satellite payloads
and also in ground control stations.

ALCATEL ESPACIO'S main technologies
and products are:

- On Board Digital Electronics. (On Board
Processing, Data Acquisition, Video Processing,

Fiber Optical Buses, etc).

- On Board Radiofrequency equipments
(TTC transponders, filters, multiplexers, etc).

- Communication systems (Design, User
Stations, Control stations, etc).

ALCATEL ESPACIO'S organization gua-
rantees the quality, devoted to deliver the pro-
duct on time and fulfilling the agreed requi-
rements.

ALCATEIL
ESPACIO

Alcatel Espacio, S.A. Einstein S/N. Tres Cantos 28760 Madrid. Spain

Tel. {341) 803 47 10. Fax. {341} 804 00 16 .



N. Calder, Crawley, UK

Jenseits von Halley

Die Erforschung von Schweifsternen
durch die Raumsonden GIOTTO und ROSETTA

HALLEY MULTICOLOUR CAMERA Aus dem Englischen
' tibersetzt von D. Fischer

1994. Etwa 200 S. 20 Abb., 3 in
Farbe. Geb. DM 48 -; 6S 374,40;
sFr 53,- ISBN 3-540-57585-5

TWGE $344 - 18 000 kn : GIOTTO, das spektakulirste Raum-
. projekt seit der Mondlandung und ein
Glanzstiick der europiischen Raum-
forschung, wird von dem versierten
Autor Nigel Calder spannend darge-
stellt.

GIOTTO hat sich bis auf

600 km dem Kometen Halley
genihert, wurde dabei beschidigt,
von der Erde aus repariert und hat danach noch den Kometen Grigg-Skjellerup besucht.

IMGGE 82475 - 9 0 W IMAGE 8349 - 5 2 ke IMRGE #8145 - T oW

Copyright MPAE 1986 MAX—-PLANCK—-INSTITUT FUER AERONOMIE

Das Buch fiihrt den Leser durch alle Fehlschlige und die glanzvollen Erfolge dieser interna-
tionalen Zusammenarbeit unter der Leitung der ESA. Der Autor geht auch auf das ROSETTA-
Projekt ein, das derzeit in Vorbereitung ist.

Der Ubersetzer hat in Zusammenarbeit mit dem Autor und den wissenschaftlichen Projekt-
leitern bei der ESA den Text fiir die deutsche Ausgabe aktualisiert und erginzt.

Springer

T L IR/MNTSE

Prejsinderungen vorbehalten

Springer-Verlag  [J Heidclberger Platz 3. D-14197 Berlin, ER Germany [ 175 Fifth Ave., New York, NY 10010, USA [ Sweetapple House, Catteshall Road, Godalming, Surrey GU7 3D), Great Brilain
O 26, rue des Carmes, F-75005 Paris, France O 37-3, Hongo 3-chome, Bunkyo-ku, Tokyo 113, Japan - CI Room 701, Mirror Tower, 61 Mody Road, Tsimshatsui, Kowloon, Hong Kong
O avenida Diagonal, 468-4 °C. £-08006 Barcelona, Spain - [ Wesselényi u. 11075 Budapest, Hungany




industry/esa business practices

Review of Industry/ESA Business
Practices within the Scientific Programme
— The Industrial Workshops

D. Dale, F.A. Jagtman & T. Deak

Science Projects Department, ESA Directorate for Scientific Programmes,

ESTEC, Noordwijk, The Netherlands

Introduction

ESA has been holding intensive discussions
with European Industry over the past few
years with the purpose of reviewing current
management practices followed in the
Agency’s scientific projects and identifying
potential improvements that would lead to
efficiency benefits. This activity is a follow-up to
an overall review of the Scientific Programme
in 1989 by the Science Programme Review
Team (the so-called 'Pinkau Committee’), one
of the recommendations of which was an
intensive Industry/Agency dialogue targetted at
improving the efficiency of the contractual/
management interface,

This article reviews the background to the joint ESA/Industry dialogue
that has been taking place in recent years with a view to further
improving the contractual and managerial interfaces within the ESA
Scientific Programme. It describes the main events in this continuing
dialogue and summarises Industry’s and the Agency’s perspectives
on the major topics addressed in the various working groups.
Particular emphasis is placed on the outcome of the joint Workshop
held last October, which was a concluding milestone of the initial
phase in the ESA/Industry exchange.

Industry has been actively supporting this
initiative by contributing both ideas and
resources to a series of high-level joint
Workshops and Task Forces which have
examined specific areas of management
practice.

The Horizon 2000 Programme

Prior to 1984, the selection procedure for ESA's
scientific projects was essentially geared to
choice of a specific project on a one-off basis
as and when money became available. Funds
were foreseen as becoming available when
the needs for already-approved projects
were projected to fall below the Scientific
Programme'’s annual fixed income. At this point
it became possible to select a new project from
the ‘candidate missions' for which Phase-A
studies were then being conducted.

Whilst this was proving an adequate procedure
for the inital ESA Scientific Programme, it
became clear that if European space science
was to mature and grow, it would be necessary
to establish a more coherent approach to
planning a programme and subsequent
mission selection. A new, more comprehensive
approach was therefore presented to the
ESA Council Meeting at Ministerial Level in
Rome in January 1985 in the form of the
‘Space Science: Horizon 2000 Programme’
This Programme foresaw four so-called
‘Cornerstone Missions’ in each of the main
scientific disciplines, interleaved with ‘Medium-
Size Missions’ selected on a competitive basis,
each of the mission types having a fixed
financial envelope. The current overall Horizon
2000 Programme schedule is shown in
Figure 1.

The Scientific Programme serves multiple
customers, representing a variety of scientific
disciplines, but is funded by a fixed annual
budget provided by the ESA Member States
This creates a dynamic environment in
which Industry has to respond to scientific
challenges, but at the same time the scientific
ambitions have to be contained. The missions
have to be implemented in an environment in
which project cost represents a major
constraint. This requires ‘checks and balances’
to be operated between the various activities,
and also between participants within a project,
in order to keep each project close to its
approved baseline with minimal technical/cost
risk, whilst striving to maximise the scientific
return.

Figure 2 shows the main elements of a typical
scientific project and identifies the main
participants. Not only is the scientific
community the project’s only ‘customer’, as the
main beneficiary of the data, but the scientists
themselves are also active project participants,
taking responsibility for designing, building
and delivering the instruments to be flown on

|
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Figure 1. Implementation
schedule for the Horizon
2000 Scientific Programme

the spacecraft that ESA is procuring from
Industry.
Origins and activities of the
Workshops

Although the Horizon 2000 Programme has
provided focus and continuity, at the same time
it has placed greater demands on Member
States’ resources, due to the agreed annual
growth in contributions, and also because of
increasing financial needs for national funding
of ever more complex instruments. Presented
with a requested growth in the scientific budget
due to introduction of Horizon 2000, Member
States wished to review the efficiency of the
Scientific Programme to try to improve value for
money wherever possible. As a result, the
ESA Council requested the Director General
to establish an independent Scientific
Programme Review Team (SPRT), which was
chaired by Prof. K. Pinkau.

key

Ore of the many recommendations in the
Pinkau Report was a request for a review

of the industrial practices relating to the
scientific projects. Consequently, a group of
consultants (R+| Systems Consultants) was
contracted to make a global assessment of the
Industry/ESA management interface within the
Science Programme.  Having conducted
enquiries both in ESA and Industry, they
recommended, with the agreement of all
parties, that a number of specific areas should
be examined in detail by a joint ESA/Industry
team. This activity was subsequently pursued
via a series of joint Workshops and Task Forces
(Fig. 3).

In order to establish an industrial forum for the
intended exercise, all science-project Prime
Contractors were invited to participate, each
supported by a Subcontractor of their choice.
The Prime Contractors for current projects were
invited to assume the industrial lead (Fig. 4).

To balance the participation, the ESA
representation was drawn principally from the
Science Project and Contracts Departments.
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The Third Workshop
(Marlow, UK)

Of all the Workshops, the
third  meeting held in
Marlow on 19/20 October
1993 represented a signifi-
cant milestone in the joint
Agency/Industry activities.
It established a clear
categorisation of proposals
in terms of acceptability or
otherwise, together with
appropriate recommenda-
tions for future work. In ad-
dition to the ESA, Prime
and Subcontractor repre-
sentatives who participated
in the previous two Work-
shops, Delegates from the
Agency’'s Science Pro-
gramme Committee (SPC)
also attended this event
The Agency participation
was also broadened to
include ESA's Inspector

General and a represen-
tative from its Technical
Directorate

The aim of this forum was
to provide all participants
with an opportunity to ex-

1200

]

s tmre—trooe| | Press their views openly
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within the Workshop and to
obtain feedback first-hand.
The resulting dialogue

fus @z af : J1-MAR-1394

offered new perspectives

in the interpretation of
ideas during the discussions, thereby allowing
a wider range of opinions to be reflected in the
conclusions

SCIENTIFIC
PROJECT

The Marlow Workshop concentrated firstly on
reviewing the acceptability of implementing
recommendations made via the previous two
Workshops, related to project preparation and
phasing, management practices/requirements,
product-assurance procedures, and the
responsibility boundaries between Industry
and ESA. It then moved on to review possible
future activities resulting from the discussions
In addition, the role of the science/Industry
dialogue was examined in light of other ESA
initiatives such as the European Cooperation
for Space Standardisation (ECSS). The
changes that have already been implemented
by ESA as a result of the earlier Workshop
recommendations were aiso reported, specific
examples being the recent Invitation-to-Tender
(ITT) and procurement processes for the XMM
project

Generally speaking, the opinions expressed at
the Marlow Workshop reflected converging
views on most points, together with an under-
standing that further work was still necessary to
address specific issues.

Major subject areas that were embraced by the
presentations and subsequent discussions can
be summarised under the following headings:

Reduction of technical/financial risk and
improvements in implementation efficiency

During general discussions, attention was
focussed on the efficiency of running the
programmes. ‘Non-value-added’ efforts were
felt by Industry to have been included in
specifications, which  potentially led to
unnecessary cost. Whilst acknowledging the
unigue ‘state-of-the-art’ nature of the Scientific
Programme’s activities, it was suggested by
Industry that, where possible, existing, lower

PROJECT
MANAGEMENT

—“a o "¢
'v"’ ’A"
’p—— O'
SPACECRAFT SCIENTIFIC
BEACELRANET PAYLOAD LAUNCH SEGMENT OPERATIONS
INDUSTRIAL SCIENTIFIC ARIANE ESOC
CONSORTIUM GROUPS

Figure 2. Major elements

of a scientific project
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Figure 3. Diary of the
various Workshops and
Task Forces

1988 |Identification of Need for Review

The British Delegation propose the establishment of an independent
review team, under the chairmanship of Professor Pinkau, to look into
the costs and the management of the Science Programme, with a
view to sustaining the Horizon 2000 activities.

1989 | 'The Pinkau Report’

Science Programme Review Team Report: call for measures
to increase the purchasing power of the Horizon 2000 Programme
by 40 MAU/Year:

® 20 MAU of the savings to be achieved through changes in
procedural, management and industrial policy matters.

| 1990 | Consultancy

Follow-up study by R + | Systems Consultants:
o Surveys conducted:

. Science Programme Review Team

. ESA

J Industry: Laben, BAe, Matra Marconi Space, Dasa/Dornier,
Aérospatiale, Alenia

° Recommendation: intensify dialogue between Industry and
ESA (Science).

1991 | First Workshop in Heelsum (The Netherlands):
e The Agency initiates the first Industry/ESA(Science) Workshop.

e Joint Task Forces established to investigate critical aspects of
activities in the Horizon 2000 Programme:

« Project Phasing and Technology Planning

« Management Reporting Requirements and Optimisation
of Computer Tools

* Product Assurance Procedures and Documentation

« Transfer of Responsibilities

| 1992 | Second Workshop in Stresa (ltaly):

e The four joint Task Forces findings are presented, and
recommendations discussed

» Recommendations are considered for implementation, and the
Agency decides to further examine the more complex proposals.

e Working Group established, to investigate 'Contractor Empowerment'
possibilities

e ESA formulates its views on major Industrial proposals

e SPC and IPC are informed of progress

1993 | Task Forces & Working Groups - The Third Workshop
e Task Force work continues on the review of Management Requirements
e  Working Group meetings on 'Contractor Empowerment’
e Sub-group formed to look into Flight Operations related activities

e Implementation of recommendations continues

e Third Workshop in Marlow (United Kingdom)
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Task Force A Task Force B Task Farce C Taks Force D Working G
COMPANY PHASING OF MANAGEMENT PRODUCT RESPONSIBILITY | 'iorong froup Sub-group
| PROJECT SELECTION | REQUIREMENTS ASSURANCE BOUNDARIES Eontactonis "Eligh
P— Empowermant Operlagt't ,
ons
MA TR?P%gECON/ INDUSTRIAL LEADER X X X
DASA/DORNIER X INDUSTRIAL LEADER X
BAE X X INDUSTRIAL LEADER X
X X
AEROSPATIALE X X X INDUSTRIAL LEADER X
X
ALENIA SPAZIO X
X
CONTRAVES X X
ETCA X X
FOKKER X X
[ LABEN X X
DASA/MBB X X X X
SAAB X
SENER X X
ESA X X X X X
;‘_‘—1#_
risk technical solutions should be given equal and practice of concurrent provision of Figure 4. Organisation of

consideration, even though newer more
challenging technologies may have been
favoured in the project’'s preparation. The
Agency encouraged this approach wherever
practical, but emphasised that, where
there was an intrinsic shortfall in matching
specifications, formal approval would have to
be sought. These performance shortfalls must
be clearly quantified to allow appropriate
cost/risk/performance decisions to be taken.

Geographical return

Extensive discussions took place on the issue
of geographical distribution. In the opinion of
several Industrial representatives, the relaxation
of requirements and fostering of a more
commercially oriented approach to spacecraft
procurement through competition, could bring
improvements in cost efficiency. Whilst noting
these views, the motivation for maintaining an
Industrial Return Policy was understood and it
was acknowledged that authority for any
changes was beyond the scope of this
Workshop.
Management industrial
contracts

As a general observation after the joint examin-
ation of current management practices, it was
confirmed that the basic principles of the
existing requirements were still applicable in
today’'s project environment, While most
elements of the industrial proposals received a
favourable response from the Agency, there
remains a divergence of views on the principle

requirements on

information to ESA and the contractor hierarchy
from all layers within a Consortium. Whilst the
Agency continues to consider regular access
to detail as vital for reasons of ‘early warning’
and being able to make an independent
assessment of project status, Industry favours
detailed concurrent information flow only on an
exceptional basis.

Under the terms of reference of the Task Force
to review management reporting practices, an
updated set of detailed requirements on
Industry has been produced by a joint ESA/
Industry team. It has subsequently been
decided to continue the work in finalising the
details with regard to the wording and
applicability of the requirements. Agreement
has also been reached on the future scope of
work for the development of electronic data-
exchange standards. This effort will be
coordinated with similar activities elsewhere in
the Agency with a view to harmonising the
various requirements,

European Cooperation for Space Standard-
isation (ECSS)

A summary presentation on the ECSS initiative
outlined its objectives and the proposed
working structure. It was understood that
further discussions would take place between
the principal parties to the ECSS activities, to
finalise the arrangements, the scope and the
priorities of this longer-term effort

Industry, particularly those contractors involved

ESA/Industry Task Forces

2y |
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in the work on the management requirements,
whilst recognising the necessity of standard-
isation aimed at increased European space-
industry competitiveness, recommended that
duplication of effort should be avoided, and
that the science initiative should first be brought
to full fruition. It was emphasised by a prime
contractor’s  representative  that  Industry
considers its contributions to the science-
Industry dialogue as a worthy investment, and
is looking forward to the eventual dividends in
the form of Agency-level considerations of the
Workshop results

As an example, it was suggested that the
updated set of management requirements
for the scientific projects deserve broader
examination for suitability to the Agency’s other
programmes. This ‘harmonisation’ is to be
pursued within the Agency

Project preparation and phasing

Industry has performed an in-depth review
of current project preparation/phasing to
explore possible changes that they believe
would improve efficiency and establish a better
basis for cost-estimation. The proposed revised
sequencing of preparation phases is reflected
in Figure 5, compared with the current practice
reflected in Figure 6

The Agency explained to the Workshop
participants the potentially far-reaching effects
on Member States, Institutes, Industry and

Figure 5. Project-selection
phasing: New scheme
proposed by Industry

ESA, should the industrial proposals for
modifying the project-phasing processes be
implemented.

In the Industry-proposed scenario, the Assess-
ment Phase would be more selective,
would provide for limited industrial involvement,
and would concentrate on only the few
missions that were most likely to be
implemented. It would be completed by the
selection of two potential missions to be passed
for Phase-A study. For the Phase-A, there
would be two parallel industrial contracts on
each candidate mission, the intention being to
maintain competition of ideas and Industrial
consortia, whilst ensuring earlier industrial
involvement  and  continuity in  the
implementation of scientific projects.

This selection of two candidate missions for
Phase-A study would be complemented by
selection of the instruments and Principal
Investigators (PIs) at the same time. The implicit
motivation for Pl selection at this early stage is
to provide real instrument payload definition for
Phase-A, as opposed to the current practice of
defining a ‘model payload’. Industry argued
that this would provide earlier and better
payload definiion and thereby increase
confidence in Phase-A designs and cost
estimates

As shown in Figure 5, Industry also recom-
mends that technology development activities

Payload Definition

Assessment (Phase A Level)

Phase B

industry not National funding

involved P/l industry participation
Instrument
Cali for ideas AO
ésses‘ﬁepts S Instrument to Spacecraft
oo Phass — Integration & Preliminary EID’s
[ —— Al-A2-A A4
Review Worksho r;l
] ) | A 5 Phase B Start
Industrial 1
/ Phase A Phase A's Mission &
1 ITT P/L Selection
Selection I v
By s Phase B-C/D ITT
[ — ]
Industrial Team Selection
|
i § | |
' R&D Technology Programme
‘Rnterif'r{l 6 months 12 maonths 3 6 months & monthe
eports T T l | (T ) ol [ (] [
year 1 year 2 year 3 | year 4 year b ]
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be brought in line with project-specific
requirements during Phase-A. The output from
this expanded work in Phase-A would lead to
firmer commitments at the start of subseguent
project phases

The duration of project preparation under
the new scenario could be shortened, in
Industry’s opinion, by two years compared (o
the current procedure. The latter requires about
four and a half years between starting Phase-A
and Phase-B and leaves a significant break in
the Industrial involvement, as can be seen in
Figure 6. However, this provides flexibility in the
candidate projects for interaction with the
scientific  community, and permits mission/
instrument design to mature. The Pls are only
selected after full mission approval by the
Agency’'s SPC, on completion of the Phase-A
studies

Clearly, a comprehensive analysis of the
Industry proposal was necessary to examine all
elements in detail, since it claimed better and
earlier project definitions and at the same time
shortening of the overall cycle prior to the
starting of Phase-B. It was recognised that such
a reduction could not be achieved without
introducing significant changes to the scope
and responsibilities of participants  vis-a-vis
current project phases, and that consultation
with SPC Delegations would be necessary.

SPC Delegates at the Workshop expressed

concerns about possible  conseguences
implicit in the Industrial proposals, including
the potential impact of changes arising from
agreements for international cooperation, and
the potential impacts that de-selection of ‘non-

flying’ Phase-A instruments (baselined for
subsequent non-approved missions) might
have on the conduct of and resources

available for future missions. It was agreed that
the proposals have to be critically reviewed in
detail within a smaller SPC forum, to assess
their political and practical advantages and
feasibility of implementation. The conclusions
of these deliberations will be reported to the
SPC at their June 1994 meeting

Role of ‘contractor in
improving efficiency

At the request of Industry, a subgroup under
the Task Force commissioned to review
‘responsibility boundaries” was formed follow-
ing the second Workshop in Stresa, This
‘contractor empowerment’ subgroup’s role was
to explore the potential for transferring to
Industry activities that have traditionally been
led by the Agency, such as launcher
procurement, payload-interface definition and
control,  test-facilities  responsibility  and
management, and at the same time assess
contractual procedures needed to match the
new roles.

empowerment’

Industry stressed the importance of ‘contractor
empowerment’ through streamlining respons-

induslry/esa business practices

Figure 6. Project-selection

phasing: Present scheme
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ibilities, including shortened decision-making
processes, and replacing those contracting
practices perceived by Industry as inefficient.
The ESA position was reflected by the invitation
to Industry to further demonstrate its readiness
to assume matching contractual/financial
responsibility with the increased authority it
seeks. In the opinion of the Agency, there are
some areas where ‘contractor empowerment’
would not be applicable in the science-project
context, eg. scientific mission design, payload
selection and procurement, and flight-
operations design/evolution/execution

Recommendations agreed by the Agency were
implemented on the XMM project through the
industrial ITT for Phase-B, released in May
1993 In the context of capitalising on an
expanded industrial involvement and desire for
‘empowerment’, a detailed review of flight-
operations supporting activities has started
in specialist groups, and further systematic
work is planned to address mission-analysis
workshops, spacecraft database, simulator
design and procurement, mission-control
software, flight-operations training, operations
manual, and in-orbit performance follow-up. In
ESA's view, the extent to which responsibilities
could be either embraced by, or transferred to
Industry must depend on mission-specific
circumstances.

Product assurance

Recommendations made by Industry to reform
product-assurance procedures were generally
acknowledged by the Agency, as reflected
in the ITT for the XMM project. This included
reduced documentation requirements,
together with recognition of prior experience
and PA accreditation of potential contractors.
Specific recommendations by Industry regard-
ing PA procedures also include the definition of
a joint ESA(Science)/Industry reliability policy,
and the inclusion of technical product-
assurance requirements in the technical
section of the ITT.

Future plans

The ESA (Science)/Industry Workshops have
clearly served as a useful forum and constitute
a constructive initiative. It was therefore
proposed that further Workshops would be
planned in order to benefit from major project-
related procurement activities within  the
Horizon 2000 Programme (Fig. 6). According
to current Horizon 2000 plans, this would result
in convening the Workshops at about eighteen-
month  intervals, when  implementation
experiences can be analysed, and future
policies determined, for introduction into a new
ITT cycle. Major topics already identified for

coverage include:

— Management requirements and electronic
interface standards

— Project phasing

— Contractor empowerment

— Flight operations

It was suggested that the inter-Directorate
applicability of the Workshop results within ESA
should be seriously examined, so that good
experiences and useful elements from the
science initiatives may be re-used in other
programmes as and when appropriate. Whilst
there was a general concurrence that the
discussions on the subjects addressed should
lead to greater efficiency, it was also
reconfirmed that quantification in cost-saving
terms would remain somewhat intangible.

A general briefing to Industry was given at
ESTEC in February 1994 More than a hundred
and twenty companies were invited; forty-one
companies confirmed their interest by sending
representatives to the presentations, which
closely followed the theme of the Marlow
Meeting.

The composition of the group of Industrialists
attending the ESTEC briefing showed a
different balance between prime and
subcontractor representation compared to the
‘typical” Workshop, the subcontractor involve-
ment being greater at ESTEC. Responding to
comments made by Industry about the
desirability of expanding the role of
subcontractors in future joint ESA/Industry
activities, proposals were invited from Industry
for new arrangements that would raise the
profile of smaller companies in the Task Forces
and Working Groups.

It is intended to review fully the composition of
the Workshops prior to initiating the next
set of activities, with the goal of broadening the
industrial-opinion base and exploring improve-
ments in working practices throughout the
ESA/Industry hierarchy. ¢
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La politique industrielle de ’ESA
— Le concept évolutif du ‘juste retour’

P. Imbert & G. Grilli

Bureau de la Politique Industrielle, Direction de I'’Administration, ESA, Paris

Introduction

La notion de juste retour, qui n'existait pas a
'époque de la création de [I'ESRO, a
commencé a prendre forme en 1968, lorsque
le Directeur géneral a eté amené a garantir un
retour minimum de 70% a tous les Etats
membres

La Convention de I'ESA, entrée en vigueur en
1975, couvre de fagon assez compléte la
politique industrielle. Ses objectifs genéraux
sont décrits dans ['Article VII, dans lequel

La Convention de I'ESA définit le coefficient de retour d’'un Etat
comme le rapport entre le pourcentage des contrats qu’il a regus,
calculé par rapport au montant total des contrats passés dans
I’ensemble des Etats et le pourcentage des contributions payées par

cet Etat.

on rappelle brievement l'exigence d'une
participation équitable des Etats. Plus de
deétails sont developpes dans I'"Annexe V qui
traite des régles de mise en oeuvre de la
politique industrielle. En particulier, 'Article IV
de cette annexe définit les regles de calcul du
coefficient de retour global

Ce coefficient est considéré comme un indice
de juste retour de chaque Etat. La politique
industrielle et la notion de juste retour qui lui est
souvent associée, ont fait I'objet d'un intérét
grandissant a chacune des dernieres réunions
du Conseil de 'ESA au niveau ministériel a La
Haye (novembre 1987), a Munich (novembre
1991) et & Grenade (novembre 1992).

Il nous a semble utile de replacer cette notion
de ‘juste retour’ dans le contexte plus général
de la politique industrielle de I'Agence, de
rappeler brievement la méthode utilisée pour
son calcul et d’indiquer les évolutions récentes
des contraintes imposées dans la répartition
geographique des contrats.

La Convention et les objectifs de politique
industrielle
LArticle VII de la Convention fixe les principes

généraux de la politique industrielle, et
'Annexe V traite plus en détail de sa mise en
oeuvre

Ces textes ont été rédigés en 1974 en
préparation de la création de '’Agence Spatiale
Européenne et il convient de noter qu'a cette
époque, la recherche spatiale en Europe se
situait dans un contexte plus favorable que
celui dans lequel nous vivons actuellement.

Les grandes orientations de la politique
industrielle, qui sont citées dans I'Article VII,
indiguent quatre objectifs, ou pour étre plus
exact trois objectifs et une considération
supplémentaire. Ces objectifs sont énumérés
suivant un ordre quelconque et il 'y a pas de
volonté de hiérarchie entre ces objectifs du fait
que l'un est place avant l'autre

Le premier objectif cité est celui de la
réalisation des programmes de maniére
effective et efficiente. C'est un objectif qui
semble évident. Mais il n'est pas inutile de
le rappeler car il arrive parfois, en particulier
dans certains programmes facultatifs, que
d’autres aspects de politique industrielle, qui
peuvent conduire & des augmentations des
codts, prévalent.

Le deuxiéme objectif, c'est I'amélioration de la
compeétitivité de I'industrie européenne face a
I'industrie mondiale Tout le  monde
est concerné par ce sujet qui a méme été
abordé dans des discussions avec la
Communauté Européenne et cest une
question tout a fait actuelle.

Le troisieme objectif, qui est un point de débats
fréquents, c'est celui que l'on a qualifié de
‘juste retour’” En fait, la Convention dit
simplement que tous les Efats doivent
participer de fagon équitable a la réalisation
des programmes de I'Agence. LAnnexe V
définit un peu plus ce que I'on entend par une
facon eéquitable, cest-a-dire la répartition
géographique des taches, donc des contrats
entre les Etats. Cette répartition des contrats




doit se rapprocher de facon proportionnelle de
la répartition des contributions des mémes
Etats aux programmes en cause.

Le quatrieme point, Qque nous ne
considérerons pas comme un objectif mais
plutdt comme une position de principe,
c'est que la politique industrielle de I'Agence
doit se baser sur la notion d’appel a la
concurrence. La Convention est trés claire sur
ce principe fondamental: elle dit ‘bénéficier
des avantages de I'appel a concurrence dans
tous les cas sauf lorsque cela serait
incompatible avec les autres objectifs définis
de la politique industrielle’. Les dérogations a
I'obligation de faire appel & la concurrence ne
devraient étre justifiees que par la recherche
de I'un des trois objectifs cités précédemment,
c'est-a-dire realiser les programmes de
maniere économiquement efficiente, améliorer
la compétitivité et enfin assurer la répartition
géographique équitable des contrats.

Ce dernier objectif peut quelquefois nous
conduire a déroger a la loi normale de la
concurrence pour atteindre une répartition
équilibrée. Mais une telle démarche ne doit pas
avoir un caractere prioritaire. Il convient de
noter que, dans le Réglement des contrats de
I'’Agence, la justification des contrats placés de
gré a gré se base sur d'autres raisons telles
que la continuité, la spécialisation etc., et non
sur une obligation de répartition géographique
des contrats.

La Convention et les régles de politique
industrielle

Apres ce rappel des principes fondamentaux,
reportons-nous a I'Annexe V de la Convention,
qui porte le titre de Politique industrielle et qui
en fait traite essentiellement des questions de
répartition des contrats et du retour industriel.

Le premier article de cette annexe définit bien
les points a considerer tels que la structure
générale de lindustrie, les degrés de
spécialisation, la coordination des politiques
industrielles nationales, les capacités de
production et les possibilités de débouchés.
Mais tout le reste de [lannexe traite
essentiellement du retour industriel: définition
du retour, calcul du retour, obligations en
matiére de retour et mesures a prendre lorsque
ces obligations ne sont pas satisfaites.

En matiere de procédure a suivre pour
I'attribution des contrats, I'accent est mis sur la
préféerence a donner a lindustrie ou aux
organismes de recherche des FEtats qui
participent au programme. Mais ce n'est
gu'une notion de préférence, ce n'est pas une
obligation exclusive. Il convient de souligner

que la Convention ne dit pas que les Etats
membres, qui ne financent pas certains
programmes facultatifs, sont exclus; il est
simplement dit qu’il y a une préférence a
donner d'abord aux Etats participants, ensuite
aux Etats membres non participants et enfin
aux autres Etats.

Pour définir le retour, des facteurs plus
techniques interviennent: qu'entend-t-on par
répartition géographique et quelle est la
nationalité des firmes qui sont mises en
oeuvre? A priori la question semblait
relativement simple lorsque l'on a rédigé la
Convention en 1974: les firmes avaient le plus
souvent un caractére national indiscutable
mais il y avait déja quelgues rares filiales
étrangéres. Depuis cette époque, deux
phénoménes ont vu le jour: la restructuration
industrielle en Europe, qui a vu plusieurs
regroupements de grandes firmes et le rachat
de petites firmes par des grandes firmes, et le
fait que les firmes ne travaillent pas toujours sur
leur territoire national. Elles sont appelées a
rendre des services dans les établissements de
'’Agence, a faire appel a du personnel qui ne
reléve pas de la nationalité de la firme d'origine,
et la encore, un autre probléme est celui de
qualifier la nationalité du travail confié a ces
firmes.

Dans les articles suivants de I'’Annexe, la
procédure a suivre pour la politique
d'approvisionnement est définie dans ses
grandes lignes. C'est le Réglement des
contrats qui définit dans le détail cette
procedure; c'est donc a ce Reglement qu'il faut
se référer pour étudier les implications sur la
politique industrielle de I'Agence.

Ensuite, un ensemble d’articles interviennent
sur la notion de coefficient de retour global
Ce n'est pas nécessaire de les reprendre dans
le détail mais il est utile de rappeler que le
coefficient de retour n'est qu’'un rapport de
pourcentages et non pas un rapport de valeurs
absolues. Le coefficient de retour, tel gu’il est
défini par la Convention, Cest le pourcentage
des contrats obtenus par un Etat par rapport au
montant total des contrats attribués & tous les
Etats, donc un pourcentage, divisé par le
pourcentage des contributions de cet Etat par
rapport au montant total des contributions,
donc également un pourcentage

Ce coefficient de retour est donc un rapport
entre deux pourcentages et, non pas comme
on le croit souvent, le rapport entre deux
valeurs absolues, a savoir le montant de
contrats sur le montant de contributions
Derriére cette notion de coefficient de retour,
petit & petit, s'est introduite la notion de surplus

la politique industrielle de I'esa
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ou déficit. Ceci a été dd au fait que pour faciliter
le calcul du coefficient de retour on a défini la
notion de valeur idéale des contrats. C'est une
notion arbitraire qui permet de remplacer le
pourcentage idéal de contrats par un montant
absolu et il est alors plus facile de comparer le
montant réel des contrats par rapport au
montant idéal. Mais ceci nest qu'une
procédure de calcul et non une définition
exacte du retour; rappelons que le retour est
essentiellement un coefficient sans valeur
absolue

Au-dela de cette définition, la question la plus
souvent soulevée concerne la valeur minimale
de ce coefficient de retour et le cantrble de son
évolution. Dans la Convention comme dans
différentes Résolutions du Conseil, il est
clairement indiqué ou rappelé qu'il faut tendre

Al
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période qui s'est achevée fin 1993 était fixé
a 095.

Evolution des contraintes et des
procédures

La Convention n'a pas été modifiée depuis la
création de [I'Agence et reste donc
d’application dans tous ses termes. Depuis
1974 des décisions ont été prises soit par le
Conseil soit par le Comité de la Politique
Industrielle dans differents domaines qui
relevent de la politique industrielle. La plupart
de ces décisions portent sur les questions
relatives au retour, et a lintérieur de cette
notion de refour, sur deux aspects trés
différents. Le premier concerne le seuil
minimum du coefficient de retour global
au-dela duquel il y a lieu de prendre des
mesures correctives. Progressivement le seulil
de 08 a été porté a 09,
095 et lors du dernier
Conseil, qui sest tenu a
Grenade en novembre
1992, a 096 pour la
période triennale de 1994
a 1996. Il y a donc eu une
progression trés nette de
ce seull

Le deuxiéme aspect, qui a
fortement évolug, concerne
les méthodes et les proceé-
dures techniques du calcul
du retour. Clest suite
au Conseil réuni au niveau
ministériel a La Haye, ou |l

L33
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a été decidé de compen-
ser les  déseéquilibres

Coefficients de retour
global (cumulé de 1972 a
fin 1993)

vers une situation idéale dans laquelle tous les
coefficients de retour sont égaux a 1. Clest
I'objectif prioritaire, on doit se rapprocher de 1
mais il est également clairement dit dans
la Convention que si c’'est un objectif, ce n'est
pas une obligation. Les auteurs de la
Convention ont préféré mettre une obligation
en definissant un seuil limite en-dessous
duguel on considére que la situation est
anormale.

Lors de la création de I'Agence, ce seuil a été
fixé a 08 Des examens formels sont prévus
tous les trois ans et si un Etat membre a un
coefficient de retour inférieur a ce seuil, le
Directeur général est appelé dans I'année qui
suit a proposer des mesures qui doivent lui
permettre de redresser la situation et de
rattraper le seuil minimum. Ce seuil minimum
de 0,8 dans la Convention n'est pas un seuil
définitif; il peut étre revu tous les trois ans, il ne
peut pas descendre en-dessous de 0,8 mais |l
peut étre revu a la hausse Le seuil pour la

observes dans les retours
des Etats membres a la fin de la période
1972—-1987, que 'on a mieux pris conscience
de I'absence de precision des coefficients de
retour. La procédure utilisée jusqu'a cette
époque pour calculer le retour s'appuyait sur
des données évolutives et n'était simplement
gu'un outil permettant de déterminer des
tendances et rien d'autre.

La compensation des déséquilibres impliquait
pour certains Etats de débourser des montants
appréciables d’argent et pour d'autres d'en
recevoir, il était difficile de rattacher des
montants financiers a un outl qui n'etait
gu'approximatif. Il a donc éte nécessaire,
conjointement avec la compensation des
deséquilibres du passe, de revoir la procédure
de calcul et une nouvelle méthode de calcul du
retour a éte mise au point en 1988

Cette procédure est basée sur la comptabilité
de I'Agence. Au lieu de prendre en compte les
projets de contrats, les contrats approuveés par
































































































































































































































































