













































































































































































































































































efsy

Version 1.5.1 is used for the whole of the
EFSY reporting system);

— creating 'batch input points, so that EFSY
can interface with external electronic data
files coming from other systems either
inside or outside the Agency. This facility,
used in parallel with current operations, is
becoming more and more important,
since there is a general trend towards
increased electronic linking of related
systems with EFSY. EFSY has been thrust
into an increasingly central role for the
collection and processing of system-
transferred, rather than hand-entered
data, and this evolution is still gathering
pace.

Stages in the project

The 'service bureau’ period

After a great deal of work to standardise
procedures so that they could be applied in
all of the Agency's Establishments, EFSY was
put into operation for the first time at the
beginning of 1984. The software and data-
base were installed at IBM's operational
centre in Zoetermeer (NL). All users were
linked to the centre through IBM's
international network (IPCS), with each ESA
Establishment connected to the nearest local
input point on the network via a PTT line.

In the first five months of operation, it was
possible not only to check that the software
was working well, but also to gauge
accurately the amount of resources being
used. The essential facts and figures on
hours of use of the central processing unit,
connect time, use of mass memory and
printer time, and main-function response time
were collated to serve as a basis for estim-
ating the annual cost of using the 1BM
Service Bureau, The Agency subsequently
signed a two-year contract with IBM, to run
from 1 June 1984.

Bringing the system in-house

The service bureau arrangement was not
intended to last indefinitely. Apart from the
fact that some critical data were being stored
outside the Agency under this arrangement,
operating costs were much higher than those
of an equivalent in-house configuration.

The Executive began looking seriously at the
idea of bringing EFSY in-house towards the
end of 1984. The actual go-ahead for the
in-house project was given in March 1985,
after IBM announced that it would be
marketing the MVS™/AS product that was

* Multiple Virtual Storage

essential for running EFSY away from its
Service Bureau.

In the course of 1985, the methodology for
converting EFSY to an in-house machine was
worked out and the 'tools’ needed for the
task prepared. In January 1986 an IBM 4381
was commissioned at ESA Headqguarters,
and in February that year the first suite of
EFSY programs was converted and tested.
The switchover of EFSY operations from
Zoetermeer to the Agency's in-house
configuration was successfully completed on
28 May 1986, three days before the expiry of
the external service contract.

UPDATE OF ALLOCATION..........covvununas
UPDATE OF ITEN...........

UPDATE OF OBLIGATION......

UPDATE OF INVDICE

UPDATE OF OBLIGATION WITH MULTIPLE SUPPLIER
UPDATE ~ DISPLAY OF PAYMENT

UPDATE -~ DISPLAY OF SUPPLIER

INPUT OF FOOT-MNOTES

DISPLAY OF CODES

CAsPA AUAILABILITIES

DISPLAY OF BUDGET STATUS SUMMARY(BUDSUM).

DISPLAY OF ITEM

DISPLAY OF ITEM IN AU WITH COMMITMENTS AND PAYMENTS.
DISPLAY OF ITEM IN CUR WITH COMMITMENTS AND PAYMENTS
DISPLAY OF OBLIGATION

DISPLAY/PRINT OF TRANSACTIONS it
DISPLAY OF ITEMS FOR AN OUTPUT AMD INPUT............
DISPLAY OF OBLIGATIONS PAID AND OUTSTAMDING BY ITEM.
CURRENT STATUS OF ITEM(ACTUALS) IN CU AND AU
DISPLAY OF AUAILIBILITIES BY CONTRACT

EFSY today

Software

EFSY is a basic working tool for ESA's
Finance Department. It has gradually been
extended to cover nearly all the work done
by this Department in respect of the ESA
Financial Regulations (Fig. 3), including:

Figure 2. Example of an
EFSY menu

— following-up the current year’'s budget;

— preparing and updating the budget for
the coming year;

- preparing and proposing carry-overs of

funds;

— preparing payment forecasts;

— recording commitments, payments,
financial transactions and recharges;

— consolidating financial and budget
accounts and recharges at ESA level;

— processing call-ups and receipts of
Member-State contributions;

— managing inventories;

— managing travel costs;

— updating the annual budget forecasts in
line with price trends;
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YEAR N-2

Figure 3. Schedule of
financial events for a
sample year ‘N’
(taken from the EFSY
User's Manual)

YEAR N-1 YEARN

— backdating the cost-to-completion of
programmes;
— closing the annual accounts.

EFSY is a true multi-user system, with every
user able to request access to the same data
at any given moment. The system is fully
integrated in the sense that any item of data
inputted to one file will immediately be
incorporated automatically into other
associated files, thereby avoiding any need
for multiple-point data entry. Consequently, it
has been possible with EFSY to reduce the
time needed to consolidate the Agency's
monthly accounts to less than an hour. The
EFSY interrogation and printout programs
can thus produce an accurate, up-to-the
minute picture of ESA's financial situation, on
demand, within the hour.

Access to EFSY

By May 1987, an ever-increasing work load
(currently more than 70 different program
budgets) and an expanding user community
dictated the transfer of the EFSY software
from the Headquarters machine to a much
larger computer at ESOC in Darmstadt. As
the Agency's Operations Centre, ESOC offers
a round-the-clock service, and also has the
expert knowledge of the MVS system
essential for supporting EFSY. Today, all EFSY
users (currently about 100, rising to 150 by
the end of this year) are linked to ESOC via
the ESANET network.

@
YEAR N+1

Interfaces

For several years the use of EFSY was
restricted to members of the Agency's
Finance Department. During the 'service
bureau era, the main constraint was one of
cost. After the system was brought in-house
and then transferred to ESOC, a period of
‘operational stability’ was imperative for
evaluating its performance. At the end of
1987, however, things moved forward again:

(a) It was made possible to bring files
derived from other software systems into
EFSY automatically, via 'batch-input points|
including:

— electronic invoices coming from ESA's
Tele-Invoicing System (ETIS), operated by
Finance in ESTEC;

— the system shared by Contracts
Department and ESTEC for
budget/contract planning (ESCA);

— the payroll results (GIP, or Gestion
Integrée du Personnel);

— accounting figures from CNES (this will be
operational by the end of March 1990);
and

— data for firms, which the Industrial Policy
Office has to supply to the Member
States.

This batch interface can be used to
incorporate files into EFSY at any time
without a break in service. It is even possible
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to integrate several files at the same time
from different points in the ESA network.

(b) EFSY constitutes a single source of
accounting data for the Agency as a whole.
As office automation developed, the need to
be able to look at financial data in electronic
rather than paper form became more and
more acute. The number of EFSY data-
extraction programs was therefore increased
from 1988 onwards, covering in particular the
tasks of

— extracting contract commitments for the
purpose of calculating geographical
return; and

— extracting financial statements which are
never more than 24 h old for viewing via
the PROFS system (Fig. 4).

Outlook

Aside from regular maintenance of the
software and constant enhancements to it,
analysis and development effort is currently
being focused in three directions. The first is
to take account of international standards in
all the links EFSY has with the world of
industry. Examples are the I1SO standards
4217 and 3166 for currency codes and
country codes, and the EDIFACT** standard
for tele-invoicing; the latter, developed under
the aegis of the United Nations (UN Stand-
ard Electronic Invoice Message) will be made
available (as a complement to ETIS) within
EFSY this year

The second is linked to rapid growth in the
use of networked PCs, with more and more
staff members wishing to use them to access
the central database on the mainframe
computer. The Management Systems Office
will therefore be providing these users with
the facilities and procedures necessary to
extract data easily from EFSY and download
them onto their PC.

Finally, there is the financial database itself,
the present structure of which (using
VSAM*** files) could be profitably replaced
by a relational database (RDB). The
technology is progressing quickly in this
area, and quite a few software houses are
making RDBs their primary product for the
years ahead. But while these relational

** Electronic Data Inter-change for Administration,
Commerce and Transport

* Virtual Storage Access Method

PLEASE CHOOSE ONE OF THE FOLLOWING:

(PFE’S OR INPUT LINE).

DESCRIPTION OF SYSTEM. (INFORMATION INDEX).

BUDGET SUMMARY, (BUDSUM).

LIST OF ITEMS FOR A BUDGET MWASTER RECORD.
CONTRACT ~ PURCHASE ORDER DETAILS PER ITEM,

SEARCH FOR INVOICE INFORMATION.
REQUEST MISSION INFORMATION.

RESEARCH CONTRACT WUMBERS FOR ITEM INFORMATION.

LIST OF SUPPLIERS.

RESEARCH OUTPUT, INPUT AND INITIATOR CODES.

IF YOU HAVE MY PROBLEMS PLEASE CONTACT THE

YOUR LOCAL SUPPORT.

PF12/24:RETURN

databases do have their advantages, they
are also well-known for performing poorly
when there are large numbers of users, if not
carefully implemented. ESA is therefore
pursuing a cautious step-by-step approach.

Conclusion

Given that the Agency's three new large
programmes, Ariane-5, Hermes and
Columbus, are now getting fully underway,
one must anticipate a drastic increase in the
annual number of financial transactions to be
made. This in turn will invariably put a
corresponding load on the administrative
machinery, a challenge that Finance
Department should be well placed to meet
with the help of the powerful yet flexible
EFSY package now in place. [ 3

Figure 4. The EFSY/PROFS
menu, PROFS being the
IBM Professional Office
System product (for office-
automation) in use
throughout ESA
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In brief

ESA/USSR Cooperative
Agreement

An agreement on cooperation in the
exploration and use of space for
peaceful purposes between the
Government of the Soviet Union and
ESA was signed on 25 April at ESA
Headquarters in Paris, by the Soviet
Union's Ambassador, His Excellency
lakov Riabov, and the Agency's Director
General, Prof. Reimar Lust.

The Agreement is for an initial period of
ten years and covers a wide range of
space activities, including: exploration of
the Solar System, space astronomy and
astrophysics, Earth observation and
meteorology and life sciences. Working
groups will be established for each of
these disciplines, to investigate and
recommend potential cooperative
projects.

ESA has a long history of scientific
cooperation with the Soviet Union, the
formal basis of which has until now been
an Exchange of Letters between the
Soviet Academy of Sciences and

ESRO (one of ESA's forerunners), largely
concerned with the exchange of scientific
information. One of the most spectacular
of past cooperative ventures was the
encounter with Halley's Comet in 1986
by ESA's Giotto, two Soviet spacecraft,
Vega-1 and -2, as well as two Japanese
spacecraft. Amongst other joint projects,
ESA experiments were flown aboard the
Soviet space biology missions,
Biokosmos-8 and -9 in 1987 and 1989

In February this year an International
Workshop was held in Graz, Austria, to
discuss the scientific aspects of
cooperation between ESA's Cluster
project and the Soviet Regatta mission. @

His Excellency lakov Riabov, Ambassador
of the Soviet Union (left) and Prof. Reimar
List (Paris, 25 April)
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Mr J-M. Luton Appointed
Director General

On 14 February the ESA Council
appointed Mr Jean-Marie Luton to the
post of Director General for the period

1 October 1990 — 30 September 1994,
succeeding Prof. R. Lust.

Mr Luton is currently Director General of
CNES, the French national centre for
space studies. A graduate of the Ecole
Polytechnique, Mr Luton was engaged in
research in external geophysics at the
French National Centre for Scientific
Research, CNRS, from 1964 to 1971.

From 1971 to 1973 he was seconded to
the Ministry of Industrial and Scientific
Development, playing an active role in

France's space policy and in the
European negotiations that led to the
establishment of ESA.

Mr Luton joined CNES in 1974 and is
the CNES representative on the
Arianespace Board of Directors. In May
1987 he joined Aerospatiale and became
Director of Space Programmes in the
Department of Space and Strategic
Systems.

He is currently a French delegate to the
ESA Council, and also chaired the
Agency's Administrative and Finance
Committee from 1 July 1984 to 30 June
1987. ¢




in brief

Hipparcos Survives Solar
Eclipse

Soon after Hipparcos became trapped in
its highly elliptical orbit, the operations
team realised that a critical test of the
satellite's power system would occur
around mid-March, when the satellite
would have to endure extended periods
of solar eclipse

For three weeks the solar arrays were in
shadow for a much longer period each
day than the 72 minutes foreseen in the
nominal circular orbit. During these
eclipses, the spacecraft had to rely solely
on battery power

Prior to the maximum eclipse period,
about 105 minutes on 16 March,
contingency plans were put into action at
ESOC to shut down elements of the
payload to limit the drain on the

batteries. The satellite survived this
critical event with a power margin of

barely five minutes and scientific
measurements were able to proceed
without interruption
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The fourth ground station, the NASA
Goldstone station in the Mohave desert
in Califarnia, is now on line, increasing
the amount of scientific data that can be
retrieved from the satellite [ d

Passage of Jupiter and its moons Europa
and Ganymede across the Hipparcos
star mapper slits, 13 March 1990

Giotto Reactivated

On 19 February 1990 a faintly whispered
radio signal was received at the Madrid
tracking station of NASA's Deep Space
Network. The signal was from Giotto, the
ESA probe that has been hibernating in
deep space since its spectacular
encounter with Halley's comet in March
1986

Preparations have been underway since
May 1988 at the Agency's Operations
Centre (ESOC) in Darmstadt, Germany,
to reactivate the spacecraft. Beginning
on 19 February, a series of
telecommands was transmitted to Giotto
via the Madrid tracking station, using a
70 m antenna and a 100 000 Watt
transmitter, many thousand times the

po

er of a TV broadcasting station. The

first faint reply was received when Giotto

was about a hundred million kilometres
from Earth

The mission-control team at ESOC then
performed a series of complex
manoeuvres to point Giotto's high-gain
antenna towards the Earth in order to

crease the strength of the signals, so

omplete check-out of the
raft could be performed

The first of a series of manoeuvres to

target Giotto for its new mission, an
encounter with comet Grigg-Skjellerup,
was performed in mid-March. Giotto was
then 75 million km from Earth. The
temperature of the spacecraft was found
to be too high, because of damage to
the thermal insulation and thermal
surfaces during the Halley encounter
However, as Giotto moves further from
the Sun, the spacecraft should cool
down, and checking-out of the scientific

instruments can begin, from end-Apri
onwards. In the meantime periodic orbit-
control manoeuvres are being
performed.

On 2 July 1990 Giotto will pass within

23 000 km of Earth, and the Earth's
gravitational field will be used as a 'sling
shot' force to propel the spacecraft on
towards its new target [ &
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Hubble Space Telescope
Launched

The NASA/ESA Hubble Space Telescope
(HST) was launched from Cape
Canaveral on 24 April by the Space
Shuttle Discovery, Two weeks earlier, on
10 April, because of a defective valve in
the Shuttle's hydraulic system, the
countdown had been stopped four
minutes before launch.

Starting 4z hours after the successful
launch, the Shuttle crew initiated Orbiter
power to operate the Telescope, and
ground controllers at NASA's Goddard
Space Flight Center (GSFC) spent the
next 19 hours activating its
communications systems, thermal
controls, other onboard systems and
scientific instruments. Mission Specialist
Steven Hawley then operated the
Orbiter's remote manipulator arm to lift
HST out of the payload bay. At this point
the supply of power from the Orbiter was
disconnected and the Telescope became
reliant on its own battery power.

Once HST was out of the payload bay
and correctly oriented, ESA controllers at
GSFC could intitiate deployment of the
ESA-provided solar arrays, which had
been rolled up and hinged back against
the body of the Telescope during the
launch. Within 7 hours, after some minor
anomalies, the arrays were completely
unfurled and fully operational, recharging
the Telescope's batteries. A margin of 8
hours had originally been allowed for the

Photo. NASA
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deployment operation. In the event, the
body of the Telescope was significantly
hotter than expected so there was far
less drain on the batteries in terms of
heater power. This, in combination with
the high level of battery power available,
meant that the time available for
deployment was in practice much less
constrained than predicted.

The arrays, 2.8 m wide, 12 m in length
and each containing 24 380 solar cells,
will provide HST with at least 4.4 kW of
power for the first four years (twice the
time specified for this level of power).

One of the most interesting features of

The Hubble Space Telescope after
deployment from Space Shuttle
'‘Discovery'

the array design is their unique capability
for in-orbit replacement. This will occur at
least once during HST's 15-year lifetime.
A full description of the arrays, built for
ESA by British Aerospace, is contained
in Bulletin 61, pages 13-19. The
preceding article (pp. 9—11) in that issue
describes the history of ESA's
involvement in the Hubble Space
Telescope.

ESA's Faint Object Camera (FOC), which
constitutes the other main element of
Europe's 15% contribution to HST, will
be switched on by the end of May. The
FOC will extend the reach of the HST to
its greatest possible distance and
produce its sharpest images. It will
photograph stars five times further away
than is possible with ground-based
telescopes. (3

The Hubble Space Telescope suspended
in space from Space Shuttle Discovery's
remote manipulator system, with one of
the ESA-provided roll-out solar panels, yet
to be deployed, in the foreground

Photo: NASA
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American Vice-President
Dan Quayle Visits ESA
Headquarters

The Vice-President of the United States,
Mr Dan Quayle, in his capacity as
Chairman of the White House's National
Space Council, paid a visit to ESA
Headquarters on 9 May,

During his visit, Mr Quayle met

Professor Last, the Agency's Director
General, to discuss cooperation between
ESA and the United States, with
particular regard to the International
Space Station Freedom. The discussions
also included possible European
participation in the 'Space Exploration
Initiative, the proposal by President Bush
to undertake manned missions to the
Moon and Mars, and Europe's
contribution to the international effort to
preserve the Earth's environment

The visit was particularly timely in the
light of the recent launch of the
NASA/ESA Hubble Space Telescope and
the forthcoming Ulysses launch. Future
ESA/NASA cooperative ventures include
the Soho/Cluster and Huygens/Cassini
missions. ¢

Mr and Mrs Dan Quayle

Prof. Reimar List, ESA's outgoing Director General, introducing his successor,
Mr Jean-Marie Luton, to Mr Dan Quayle, Vice-President of the United States
(ESA Headquarters, 9 May)

Photographer: S. Vermeer, ESA
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Ariane V36 Board of
Enquiry

Immediately after the failure of the Ariane
V36 flight on 22 February, ESA and
Arianespace appointed an enguiry board
composed of independent experts. The
mandate of the board was to establish
the reasons for the failure and to
recommend the necessary corrective
measures. The board submitted its report
to ESA and Arianespace at the end of
March.

On 9 April a joint press conference was
given by the Chairman of Arianespace,
Mr F. D'Allest, and ESA's Director of
Space Transportation Systems, Mr J.
Feustel-Biuechl, together with Mr J.
Durand, the Chairman of the enquiry
board. In its report, the board drew four
main conclusions:

— The mission failed because of a drop
in thrust in one of the four first-stage
Viking-V engines. This occurred 6.2
seconds after a normal start-up of the
engines and launcher liftoff. It was
caused by a near-total blockage in
the circuit supplying water to Viking
engine D, which itself operated
correctly. The blockage occurred
immediately upstream of the engine,
before the water pump. The precise
cause of the blockage was either the
untimely presence of a foreign body
in the water circuit or a defect in the
main water valve, although the
enquiry board considered the latter
less probable.

— In addition, there was another
anomaly 2.4 seconds after ignition of
the engines, in the propulsion bay of
one of the four liquid boosters (No.
3). A leak in the N,O, oxidiser led to
a fire breaking out in the presence of
a slight leak of UH,. fuel.

— Having conducted an investigation,
the enquiry board did not find any
correlation between these two
incidents.

— The loss of the flight 36 mission does
not invalidate the design of the
Ariane-4 launcher.

The enquiry board has made 44 specific
recommendations, all of which have
been accepted by Arianespace and

ESA. Of these, nine are major
recommendations which must be applied
before authorisation to proceed with flight
37. They involve tightening up the
procedures and checks applied, rather
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than major changes to the launcher
elements. They are concerned mainly
with the procedures for integrating the
first and second stages with the liquid-
propellant booster fluid circuits and
verifying leak-tightness.

Having analysed the recommendations,
the Ariane Steering Committee, together
with ESA and the industrial firms
concerned, Aerospatiale (F), MBB/Erno
(D) and SEP (F), has drawn up a list of
corrective actions. These include:

— continuation of the recovery
operations. So far, the main part of
the propulsion bay of liquid booster
No. 3, a large section of the Engine-D
water-supply circuit and the first-stage
water-tank-outlet filter have been
recovered. The first-stage propulsion
bay with the four Viking-V engines
has been located, but conditions at
the site are making recovery
extremely difficult;

— inspection, by independent
laboratories, of the hardware
recovered;

— detailed definition of the modified
procedures, in particular those
relating to integration and checking of
the fluid circuits;

— measures to improve the reliability of
the elements concerned.

The Ariane launch programme has been
on hold pending the results of the
enquiry. On the basis of the report and
the corrective actions already underway,
Arianespace estimates that it will be able
to resume launches this summer. (3

Establishment of the
European Astronaut
Centre in Cologne

Formal signature of the Agreement
between the Agency and the Federal
Republic of Germany on the
establishment of the European Astronaut
Centre (EAC) in Porz-Wahn, Cologne,
took place on 10 May, in Cologne.

The Agreement was signed on behalf of
the host country by the Secretary of

State Mr H-W. Lautenschlager, representing
Mr Hans Dietrich Genscher, Minister of
Foreign affairs, and Dr Heinz
Riesenhuber, Federal Minister for
Research and Technnology, and on

ESA's behalf by the Director General,

Prof. Reimar List.

The EAC will be dedicated to the
selection, recruitment and training of
European astronauts. With construction
work beginning at the end of 1991, the
Centre is scheduled to open in 1993.
Under the policy on European
astronauts, approved last year, there will
be a single European astronauts’ corps,
with at least one national from each
Member State. The Member States will
therefore conduct pre-selection exercises
and ESA will be responsible for the final
selection. The Announcement of
Opportunity for recruitment will be
released shortly.

Although EAC will have overall
responsibility for astronaut training, it will
be supported by a number of specialised
training facilities all over Europe.

In this context, following the EAC Host
Agreement ceremony, a Service
Agreement between ESA and the
German Aerospace Research

Meteosat-4 Tests
Completed

In January, Meteosat-4 operations were
temporarily switched over to Meteosat-3
to allow investigation of some minor
anomalies that have been detected
recently in the Meteosat-4 image.
Meteosat-4 has now resumed its role as
prime satellite and a report on the test
campaign will be submitted to Eumetsat
by the end of May.

Meteosat-4, Europe's first operational
meteorological sateliite, was launched in

March 1989 and is operated by ESA on
behalf of Eumetsat. Meteosat-3 was the
last of a series of pre-operational
satellites developed and owned by ESA,
launched principally as a stop-gap
mission prior to the start of the
operational campaign. The recent
incident has served to demonstrate its
value as a back-up, in that the test
campaign could be conducted without
interruption of the Meteosat service. @




in brief

Establishment (DLR) was signed by Prof

List and Prof. W. Kroll, Chairman of the =4
Board of DLR. Existing facilities at DLR %"
_ %

are being expanded to create a training

complex (CTC), which will include full- S '

scale mock-ups and system simulators of european space

the Attached Laboratory, Free-Flying european astronauts ¢ "
europaisches astrona S

Laboratory, Hermes, etc. and a neutral edacisato E
buoyancy facility. - o =l mni. :

Other facilities in the European-astronaut
training infrastructure include the Hermes
training complex in Toulouse for Hermes-
specific training and the pilot-training
facility in Brussels. Extra-vehicular (EVA)
training will take place in the COMEX
facilities in Marseilles, while robotics and
remote-manipulation training activities will

be conducted in the new robotics = <N\
laboratory in ESTEC. C M

Signing of the Agreement on the
establishment of the European Astronaut
Centre (EAC) in Cologne. Above, seated
left to right: Secretary of State, Mr H-W.
Lautenschldager, Dr Heinz Riesenhuber,
Federal Minister for Research and
Technology and Prof. Reimar Lust, ESA’s
Director General (Cologne, 10 May)

™,

r:ﬂf”%f

Prof. W. Kroll, Chairman of the Board of
the German Aerospace Research
Establishment (DLR) and Prof. R. List
sign the Service Agreement between ESA
and DLR
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YOU have helped build

EUROPE'S PLACE in SPACE... .
.. you are entitled to take
advantage of technological
know- how acquired through
years of research and
development!

YOU have also helped build
EUROPE’'S PLACE IN ONLINE
INFORMATION RETRIEVAL ...

... ESA-IRS, the European Space
Agency's own Information
Retrieval Service, was born some
15 years ago to provide Europe
with a service badly needed.
Due to its R&D orientation in
the context of the Agency's
mandate, ESA-IRS is already
operating in the future — where others
just reached the present!

TO BE A LEADER - USE A LEADER!

Write or call us for more information on
e our over 120 databases & databanks

e how to use your PC to access ESA-IRS
e our electronic mail service

e how to create your own private file
e our DOWNLOAD facility

e how to order original documents online
e our software, our prices, and many other services

HERE oG

- -— 00044 — FRASCATI (ITALY)
% - Tel. (39/6) 94011
Twx. 610637 esrin i

SIOpenhEReRs senncy Online Services
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programmes & operations

Programmes under Development and Operations/
Programmes en cours de réalisation et d’exploitation
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Olympus

La phase du lancement et du début de
fonctionnement en orbite (couvert par
I'assurance) du satellite Olympus-1 s'est
achevee le 7 janvier aprés le bon
déroulerment des 180 premiers jours
d'exploitation. Le Centre de contréle des
opérations de Fucino, en ltalie, assure
sans probleme la conduite des
opérations du satellite. La plate-forme et
les charges utiles d'Olympus-1
poursuivent leur bon fonctionnement en
orbite.

L'utilisation des charges utiles de
lélévision directe, des services
spécialisés et de telecommunications a
20/30 GHz se déroule & un rythme
rapide avec l'installation de terminaux au
sol en nombre croissant. Les charges
utiles présentent des caractéristiques de
fonctionnement supérieures aux
spécifications dans presque tous les
secteurs, notamment pour la puissance
rayonnee, la sensibilité de réception et la
couverture assurée par les antennes.

La charge utile de diffusion directe est
utilisée par la BBC et I'organisme
d'utilisateurs Eurostep pour des
émissions quotidiennes s'appuyant pour
la liaison montante principale sur la
station terrienne TDS-5 de I'ESA de
Silwood Park, pres de Londres. La
British Telecom International (BTI)
procéde également chaque jour a des
essais de 'diffusion sélective’
(transmission de données
unidirectionnelle), tandis que la RAI
italienne a commencé a utiliser le
faisceau italien via sa station de liaison
montante de Rome.

La charge utile des services specialises a
permis de faire la démonstration de
l'acces multiple a répartition dans le
temps avec commutation a bord du
satellite (AMRT-CS) a I'occasion d'une
vidéoconférence bidirectionnelle entre
établissements de la British Telecom
(BT). L'Université technique de Graz a
expérimenté avec succes I'AMRT, tandis
que Polytechnic South-West poursuit des
émissions réguliéres depuis son studio
de télévision de Plymouth, au sud de
I'Angleterre.

La charge utile de télécommunications a
20/30 GHz a été utilisée pour
I'expérience de communications directes
inter-établissements (DICE). Celle-ci avait
été Initialerment prévue pour le seul
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Ulysses' press conference, ESTEC (NL),
November 1989, From left to right:

Mr D. Dale, Head of Scientific Programmes;
Prof. R. Bonnet, Director of Scientific
Programmes; Mr M. Le Févre, Director of
ESTEC; Dr K-P. Wenzel, Ulysses’ ESA Project
Scientist and Mr D. Eaton, Ulysses' Project
Manager.

Royaume-Uni mais on envisage de lui
donner une dimension internationale. Les
contrats relatifs a l'expérience en
coopération sur les données d'Olympus
(CODE) progressent conformément au
calendrier.

Parmi les autres utilisateurs de la charge
utile on citera le Departement canadien
des communications et I'administration
des PTT (FTZ) de la République fédérale
d’Allernagne.

La charge utile de propagation est suivie
en permanence depuis douze
emplacements différents, et de fagon
intermittente par d'autres utilisateurs.

Le Secrétariat pour I'utilisation d'Olympus
(OPUS) de I'ESTEC assure l'interface
avec les utilisateurs d'Olympus et
l'établissement du schema du
programme d'exploitation du satellite.

Le satellite est situé comme TDF-1 a 19°
ouest, le satellite TV Sat-2 se trouvant
quant a lui & 19,2° ouest. Les
manoeuvres de maintien & poste de ces
satellites sont étroitement coordonnées
en attendant qu'une stratégie a long
terme soit mise au point pour le contrble
de satellites multiples occupant une
méme position.

Ulysse

Ulysse a franchi une nouvelle étape
lorsque début février le modéle de vol du
satellite a achevé le cycle des essais
destinés a prouver qu'il est toujours apte
au vol aprés les nombreux reports et
temps de stockage subis. Tous les
essais ont donné salisfaction et malgre
quelgues problémes mineurs, normaux
dans une phase d'essais intensifs,
aucune difficulté notable n'a été
rencontrée. Les 12 et 13 février il a éte
procédé a une revue officielle avant
expédition devant une commission mixte
composee de hauts représentants de
I'ESA, du JPL et de la NASA. Ceux-ci
ont confirmé a l'unanimité que le
véhicule spatial etait bon pour le vol et
en ont approuve le transport au Centre
spatial Kennedy (KSC) en mai 1990, en
vue de la préparation de son lancement
le 5 octobre. A I'heure actuelle, le
véhicule spatial se retrouve a nouveau
entreposé dans son conteneur spécial
puisqu'il n'a pas été nécessaire d'uliliser
méme en partie la marge de sécurité
inscrite dans le planning.

Tout se déroule également bien a
I'ESOC, d'ol sera assurée la conduite
des opérations du vehicule spatial aprés
son lancement. Le 9 février, la
commission mixte ESA/JPL/NASA a fait
le point de la situation pour I'ensemble
des opérations postérieures au
lancement et a en particulier autorisé
I'expédition du systeme de contréle de la
mission d'Ulysse (UMCS) de I'ESOC, qui
assurera la commande et le contrdle du
véhicule spatial a partir du moment ou il
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Olympus

The launch and in-orbit insurance period
of Olympus-1 ended on 7 January after
the satisfactory completion of the first
180 days of operations. Control of the
satellite from the operations control
centre at Fucino in ltaly is proceeding
smoothly. The platform and payloads of
the Olympus-1 satellite continue to work
well in orbit,

Use of the TV Broadcast, Specialised
Services and 20/30 GHz Communications
payloads is increasing quickly, with the
installation of more ground terminals. The
performance of the payloads has been
better than specified in nearly all areas,
particularly in terms of radiated power,
receiver sensitivity and antenna
coverage.

The Direct Broadcast payload has been
used by the British Broadcasting
Corporation (BBC) and the user’s
organisation, Eurostep, for daily
transmissions using the ESA TDS-5 earth
station located at Silwood Park, near
London, as the prime uplink. British
Telecom International (BTI) has also been
performing daily test transmissions of
‘Narrowcasting' (one-way data
transmission), while the the ltalian
Broadcasting Corporation, RAIl, have
started broadcasting on the Italian beam,
using their uplink station in Rome.

The Specialised Services payload has
been used to demonstrate Satellite-
Switched Time Division Multiple Access
(SS-TDMA) when a two-way video
conference was set up between British
Telecom (BT) establishments. The
Technical University of Graz has
successfully performed TDMA
experiments, while the Polytechnic of the
South-West continues to make regular
transmissions from its TV studio in
Plymouth, England.

The 20/30 GHz communications payload
has been used for the Direct Inter-
establishment Communications
Experiment (DICE). DICE was originally
scheduled solely for the UK but wider
international usage is now being
considered. Contracts for the
Cooperative Olympus Data Experiment
(CODE) are progressing on schedule.
Other users of the payload have
included the Canadian Department of
Communications and the Deutsche
Bundespost, FTZ,

The propagation payload is being
monitored on a continuous basis from
twelve locations and also by other users
intermittently.

The Olympus Utilisation Secretariat
(OPUS) at ESTEC continues to provide
the interface with the users of Olympus
and to outline the satellite’s operations
schedule.

The satellite is located at 19°W with
TDF-1, while TV Sat-2 is at 19.2°W. The
station-keeping manoeuvres of these
satellites are being closely coordinated
until the long-term strategy for control of
multiple satellites at the same location is
complete.

Ulysses

Yet another major milestone was
achieved for Ulysses when in early
February the flight spacecraft completed
its cycle of testing to prove that it was
still flightworthy after’ the numerous
delays and storage periods. All of the
tests were successful and, although there
were a few minor problems, as normal
during intensive testing, no major
difficulties were encountered. On 12-13
February a formal pre-shipment review
was held before a joint board, composed
of senior ESA, JPL and NASA
representatives. They unanimously
confirmed the spacecraft acceptability for
flight and gave approval for its transport
to Kennedy Space Center (KSC) in May
1990 to prepare for launch on 5
October. At the present time the
spacecraft is once again in its storage
container, since none of the buffer
period built into the planning needed to
be used.

In ESOC, from where the spacecraft will
be controlled after launch, preparations
are going smoothly. On 9 February

the joint ESA/JPL/NASA board also
reviewed the status of the complete post-
launch operations for Ulysses and., in
particular, authorised the shipment of the
ESOC Ulysses Mission Control System
(UMCS), which controls and monitors the
spacecraft from separation from the
Upper Stage onwards. The UMCS has
now been installed in the Control Centre
at JPL where compatibility tests with the
JPL and Deep-Space Networks (DSN)
systems are proceeding well.

An equally satisfactory status exists for
the Upper Stage. The Inertial Upper
Stage (IUS) is already at KSC where
preliminary work is being carried out
prior to a short period of storage
introduced for logistical reasons. The
PAM-S is now also at KSC and being
mated with its STAR-48B motor before
being mated with the IUS and spacecraft
in July.

For logistical reasons the Shuttle to be
used for the Ulysses launch (STS-41) has
been changed from Atlantis to Discovery.
The launch with this Orbiter immediately
preceding Ulysses is the Hubble Space
Telescope. Following the Orbiter's return
to Earth, it will be modified to enable it to
produce the nitrogen gas purge for the
Ulysses experiments and the liquid
cooling for the radioisotope
thermoelectric generator (RTG), which is
the power source for the Ulysses
mission.

A press conference was held in ESTEC
in November 1989 to celebrate the
thermal-vacuum testing of the spacecraft
and this resulted in considerable
coverage in the European press. Further
conferences are planned jointly with
NASA in the USA both during the launch
preparation and after launch.

All of the Ulysses elements are now
coming together with adequate
contingency time and without any great
problems. On 17 May the launch
campaign starts and everything looks set
for a successful launch on 5 October
and the five-year mission.

STSP

Despite SOHO's later start, the Agency is
maintaining the so-called ‘commonality’
between the Cluster and SOHO projects
during Phases B1 and B2, in order to
maximise the exploitation of common
equipment procurement. This approach
will ensure that the geographical
distribution targets for STSP as a whole
are met, at the same time minimising the
development effort required for both
projects.

SOHO

The ESA/NASA agreements on SOHO
were formally completed in November
1989, with the signing of the
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se sera séparé de I'lUS. L'UMCS est
maintenant installé au centre de contréle
du JPL ou les essais de compatibilité
avec les systémes du JPL et le réseau
pour l'espace lointain (DSN) de la NASA
avancent de fagon satisfaisante.

La situation est également bonne en ce
qui concerne I'lUS. Celui-ci se trouve
déja au KSC ou sont exécutés quelques
travaux préliminaires avant une bréve
période de stockage pour raisons
logistiques. Le PAM-S se trouve lui aussi
au KSC ou il est assemblé a son moteur
STAR-48B avant de I'étre a I'lUS et au
véhicule spatial en juillet.

Pour des raisons logistiques, ce sera
Discovery et non plus Atlantis qui
assurera le lancerment d'Ulysse (STS-41).
Ce méme orbiteur aura alors lancé sur le
Télescope spatial Hubble (prévu en avril).
A son retour sur Terre, des modifications
lui seront apportées pour lui permettre
d'assurer la chasse de gaz a l'azote dont
les expériences d'Ulysse auront besoin
ainsi que le refroidissernent par
circulation de liquide du générateur
radio-isotopique a thermocouple (RTG)
chargé de l'alimentation en énergie de la
mission Ulysse.

La conférence de presse tenue a
I'ESTEC en novemnbre 1989 a l'occasion
de la conclusion des essais thermiques
sous vide du véhicule spatial a eu de
larges échos dans la presse européenne.
D’autres sont prévues avec la NASA, aux
Etats-Unis, pendant la préparation du
lancement et aprés celui-ci.

Toutes les composantes d'Ulysse se
mettent en place avec les marges de
securité voulues et sans aucun probléme
important. La campagne de lancement
démarre le 17 mai et tout semble
organisé pour un lancement réussi le 5
octobre et la mission de cing ans qui
doit lui faire suite.

STSP

Bien que SOHO démarre plus tard,
I'Agence maintient une communité
maximale entre les projets Cluster et
Soho durant les phases B1 et B2 en vue
d'exploiter au mieux les
approvisionnements d'équipements
communs. Les objectifs de répartition
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géographique d'ensemble du STSP
pourront ainsi étre respectés en méme
temps que l'effort de développement
demandé par les deux projets sera limite
a un minimum.

SOHO

Les accords entre I'ESA et la NASA
concernant SOHO ont été officiellement
scellés en novembre 1989 avec la
signature du Mémorandum d’Accord et
la confirmation de la charge utile.

La réunion de lancement de la phase B
a ensuite eu lieu avec le maitre d'ceuvre
Matra les 28, 29 et 30 novembre 1989 a
I'ESTEC. Les problémes relevés lors de
'évaluation de la proposition ont été
réglés et le contrat signé. La mise au
point de divers sous-systémes (AOCS,
énergie, EGSE, propulsion) est déja en
route.

La phase B a été scindée en trois sous-
phases en vue de la mise en oeuvre
d'une politique d'approvisionnement
d'ensemble rationnelle pour le STSP, les
sous-phases B1 et B2 de Soho se
déroulant parallélement & celle de
Cluster.

L 'Exécutif évalue actuellement l'incidence
de retards affectant la livraison de
certaines expériences. Pour tout
réaménagement du calendrier, il sera
également tenu compte de la décision
prise par I'ESA d'exécuter la totalité des
activités d'intégration et d'essai en
Europe.

La définition des interfaces des
expériences a considérablement avancé
et tous les documents s'y rapportant ont
éte mis a jour prealablement a la mise
en route de la phase B de fagon que la
definition et la conceplion du systéme
puissent démarrer sur des bases claires.
Certains paramétres-clés de l'interface
avec le lanceur et des données
d’analyse de mission ont été arrétés en
accord avec la NASA. Les avantages qui
en résultent sur le plan de la masse ont
permis de dégager des ressources
additionnelles pour les expérimentateurs
et de simplifier la base de référence des
opérations en vol.

Les prochaines etapes a franchir pour le
projet SOHO seront la revue des
impératifs au niveau systéeme et la
prochaine réunion du groupe de travail
scientifique, toutes deux prévues pour
mai.

Cluster

Depuis la réunion de lancement des
travaux, les activités du maitre d'oeuvre
ont été axées sur la définition de la base
de référence du systeme. Tous les plans
et spécifications de ce niveau ont été
achevés, ainsi que les spéecifications du
niveau sous-systéme.

La revue des impératifs systéeme du
véhicule spatial des 29 et 30 mars
permettra de remettre aux industriels
pour tous les sous-systémes les dossiers
de demande de prix et d'appel d'offres
lancés pour le début de la phase 2 qui
doit commencer le Ter mal.

La définition préliminaire des sous-
systémes se poursuit dans l'industrie
avec l'attribution de contrats additionnels
a Sener, Laben et ORS pour une
assistance technique concernant
respectivement les mats, la gestion des
données et les équipements mécaniques
de soutien au sol (MGSE). A I'heure
actuelle, I'ESA et Dornier travaillent en
liaison avec Matra et I'équipe du projet
SOHQ de I'ESA & mettre sur pied une
équipe industrielle répondant aux
impératifs de répartition géographique.

L'ESA et le maitre d'oevvre sont
convenus d'inclure un modéle de
structure dans le programme systéme. Il
sera ainsi possible de faire progresser en
parallele les essais de qualification
mécaniques sur le modele de structure
et les essais électriques sur le modéle
d'identification, et de rattraper en grande
partie les deux mois de retard causés
par le démarrage tardif de SOHO tout en
réduisant les risques de développement.
Le calendrier de lancement est
maintenu.

Les travaux relatifs a la charge utile
avancent conformément aux plans avec
seulement quelques problémes mineurs
a 'assemblage des matériels du modéle
de développement. Un atelier scientifique
commun Cluster/Regalta a été organisé a
l'universite technique de Graz en Autriche
pour débattre des aspects scientifiques
de la coopération entre les deux projets.
Le véhicule spatial Regatta construit par
I'’Academie des sciences soviétique sera
lancé peu aprés Cluster et placé sur une
orbite similaire, ce qui permettra les
corrélations entre les données des deux
missions.

La prochaine réunion du groupe de
travail scientifique est prévue pour fin
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Memorandum of Understanding and the
confirmation of the payload.

Following this, the Phase-B kick-off
meeting with the prime contractor, Matra,
took place at ESTEC on 28-30
November 1989. The problems identified
during the proposal-evaluation phase
were resolved and the contract has been
signed. Various subsystems (AOCS,
power, EGSE, propulsion) are already
under development.

Phase-B has been split into three
subphases to allow the implementation of
a consistent STSP industrial procurement
policy, with subphases Bl and B2
running in parallel with those of Cluster,
The implications of delays in the delivery
of some experiments are being

assessed, Any rescheduling will also take
into account ESA's decision to perform
all integration and testing activities in
Europe.

The experiment interface definition has
has progressed considerably and all
Experiment Interface Documents were
updated prior to the start of Phase-B, in
order to provide a clear basis for the
systemn definition and design. Some key
launcher interface parameters and
mission analysis data have been agreed
with NASA. The resulting benefits, in
terms of mass, have allowed the release
of additional resources to the
experimenters and simplification of the
in-flight operational baseline.

The next milestones for SOHO are the
System Requirements Review and the
next Science Working Team meeting,

both of which take place in May.

Cluster

The major Prime Contractor activities
since the kick-off meeting have centred
on the definition of the system baseline.
All system-level plans and specifications
have been completed, together with the
subsystem specifications.

The spacecraft system requirements
review will take place on 29/30 March,
releasing the RFQ/TT packages to all
sub-system contractors for the beginning
of Phase B2, due to commence on 1
May.

Preliminary sub-system definition is
continuing in Industry with additional
contracts awarded to Sener, Laben and
ORS for technical assistance on the

booms, data-handling and MGSE,
respectively. Currently ESA and Dornier
are working in conjunction with Matra
and the ESA SOHO project to achieve
an industrial team which satisfies the
requirements of geographical distribution.

ESA and the Prime Contractor have
agreed to include a structural model in
the system programme. This will enable
mechanical qualification testing on the
structural model and electrical testing on
the engineering model to proceed in
parallel, thus largely recovering the two-
month delay incurred by the late start of
SOHO and, at the same time, reducing
development risk. The launch schedule is
maintained.

The payload is progressing on schedule
with only minor problems occurring as
development model hardware is
assembled. A joint Cluster/Regatta
science workshop was held in Graz in
Austria (hosted by the Technical
University of Graz) to discuss the
scientific aspects of cooperation between
the two projects. The Regatta spacecraft,
to be built by the Soviet Academy of
Sciences, will be launched shortly after
Cluster and placed in a similar orbit. This
will enable Regatia data to be correlated
with that of Cluster.

The next Science Working Team meeting
is scheduled for late April and payload
intermediate design reviews are planned
for late summer, leading up to the overall
system design review at the end of
Phase-B.

ISO

The four Principal Investigator consortia
are building their engineering-
qualification models which are to be
delivered toward the middle of this year
for combined compatibility testing in a
liquid-helium-cooled cryostat. Work is
progressing well and action is being
taken to recover predicted delays in the
flight-model deliveries. All Principal
Investigator groups have now confirmed
that they will also deliver spare flight units
to the Agency.

The structural-thermal model of the
service module is fully integrated and will
be delivered to the Prime Contractor in
March for mechanical testing. The
service-module structure has already

been successiully static-load tested. The
payload module (liquid-helium cryostat)
has been integrated and evacuated.
Technical difficulties in filling the cryostat
with liquid helium are currently being
resolved. An extensive series of
cryogenic and thermal-vacuum tests of
the payload module will continue on into
the summer. All the qualification units of
the satellite electrical subsystems are
under manufacture.

Definition of the observatory ground
segment is going well but requires
increased manpower to cope with the
high workload.

DRS

The Data-Relay System and Satellite and
ground-segment Phase-B1 contracts are
continuing and the second series of
review meetings will be held in March.
The DRS Development Programme
Declaration was finalised at the Joint
Communications Board (JCB) in January
and is open for subscription until 21
March.

ERS

ERS-1

The integrated engineering-model
payload/flight-model platform satellite has
successfully completed radio-frequency-
compatibility testing in the anechoic
chamber at Intespace, Toulouse. The
satellite was operated in all functional
modes and no interference between
instruments and house-keeping functions
was apparent. Furthermore, margins
were established for all critical receiver
chains. The satellite has been de-
integrated and and the platform made
ready for integration with the flight-model

payload.

The flight-model payload has been fully
integrated and tested and was shipped
to Matra at the end of February, for
integration with the flight-model platform.

The Synthetic Aperture Radar (SAR)
processor, part of the Active Microwave
Instrument (AMI), has been successfully
tested with the flight-model payload.
Work now continues to finalise this unit
for definitive installation in the satellite in
June.
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avril et les revues intermédiaires de
conception de la charge utile pour la fin
de I'été, conduisant a la revue de
conception du systéeme d'ensemble a la
fin de la phase B.

ISO

Les quatre consortiums des chercheurs
principaux élaborent actuellement les
modéles d'identification et de
qualification qu'ils devront livrer au milieu
de l'année pour des essais de
compatibilité combinés dans un cryostat
refroidi a I'hélium liquide. Les travaux
avancent a bon rythme et des mesures
sont prises pour rattraper les retards
prévus dans la livraison des modéles de
vol. Les groupes des chercheurs
principaux ont maintenant tous confirme
qu'ils livreront également des rechanges
de vol a I'Agence.

Le modéle structure/thermique du
module de servitude est entiérement
intégré et sera livré en mars au maitre
d’oeuvre pour les essals mécaniques. La
structure du module de servitude a déja
subi avec succes les essais de charge
statique. Le module de charge utile
(c'est-a-dire le cryostat a hélium liquide)
a été intégré et mis sous vide. Les
problémes techniques posés par le
remplissage du cryostat en hélium
liquide sont en voie de résolution. Une
importante série d'essais cryogéniques et
thermiques sous vide du module de
charge ulile se poursuivra jusque durant
I'été. Toutes les unités de qualification
des sous-systémes électriques du
salellite sont en cours de fabrication.

La définition du secteur sol de
l'observatoire est en bonne voie bien
qu'un surcroit de personnel soit
nécessaire pour faire face a la charge de
travail importante.

DRS

L 'exécution des contrats de phase B1
portant sur le satellite et le secteur sol du
systeme de relais de données se
poursuit et la deuxiéme série de revues
aura lleu en mars. Le texte de la
Déclaration relative au Programme de
développement du DRS a été arrété lors
de la réunion de janvier du Conseil
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directeur commun des progranmes de
satellites de communications (JCB), elle
est ouverte a la souscription jusqu'au 21
mars.

ERS

ERS-1

Le modele d'identification de la charge
utile a été intégré au modéle de vol de
la plate-forme du satellite et a subi avec
succes les essais de compatibilité
radioélectrique dans la chambre
anéchoique d'Intespace a Toulouse.
Tous les modes de fonctionnement du
satellite ont été essayés et on n'a décelé
aucune interférence entre le
fonctionnement des instruments et des
servitudes. On a en outre constaté que
l'on disposait de marges pour toutes les
chaines de récepteurs critiques. Le

Integrated 1SO payload module (liquid-helium
cryostat)

Le module de charge utile ISO intégré
(cryostat refroidi a I'helium liquide)

satellite a été démonté et la plate-forme
préparée en vue de son intégration au
modéle de vol de la charge utile.

Aprés intégration et essais complets,
celui-ci a eté expédié a Matra fin février
pour intégration au modéle de vol de la
plate-forme.

Les essais avec le modéle de vol de la
charge utile du processeur du radar a
synthése d'ouverture (SAR), qui fait
partie du detecteur actif a
hyperfréquences (AMI), ont été
concluants. Les derniers travaux se
poursuivent actuellement sur cette unité

photo: MBB
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Ground-segment activities continue, with
the preparation and finalisation of the
flight-operations procedures and the
data-processing chains.

ERS-2

Following the adoption of the Enabling
Resolution by the ESA Council, potential
participants agreed on a programme
declaration which is open for
subscription by Member States until 21
March. The programme is due to start in
April.

Preparatory work to establish the
feasibility of the new Global Ozone
Monitoring Experiment (GOME) is
underway.

Meteosat

Operational Programme

Meteosat-4 (formerly MOP-1) had been
used as primary spacecraft since June
1989, In the course of November, a
condition developed on-board that
caused noise in the image. As a
precautionary measure, Meteosat-3 (P2)
was brought back from its position over
the Western Atlantic and in January
operation was switched over to it, so that
in-orbit tests could be conducted on
Meteosat-4 without interrupting the
operational service to meteorologists.
(For latest information see page 96).

MOP-2 completed its test programme in
preparation for a launch this Spring. It
has now been placed in storage pending
the decision on a new launch date. The
prime contractor's team has started
integration of MOP-3.

Pre-operational Programme

With Meteosat-3 (P2) back at 0°, the
LASSO experiment has again been
made available to the experimenters.

Earthnet

Acquisition, archiving, processing and
distribution of Landsat, MOS-1, Spot and
Tiros data have continued at the Fucino,
Kiruna, Maspalomas and Tromse
stations.

Concerning new missions to be handled
by the network, NOAA/Eosat have
released the spacecraft-to-ground-station

interface document for the Landsat-6
mission; the MOS-1b and Spot-2
satellites have been launched
successfully.

The ESA-Spot Image agreement for
access to Spot data by the Maspalomas
station has been finalised.

A joint ESA-EEC initiative for medium-to-
long-term global tropical-forest monitoring
is being prepared, based on the
exploitation of ERS-1 SAR data and
AVHRR data, together with high-
resolution visible and infrared data
(Landsat and Spot).

The OCEAN project (processing and
archiving of Nimbus-7 CZCS European
data sets) is proceeding on schedule,

ERS-1

The ERS-1 SAR and low-bit-rate fast-
delivery processing chains have been
successfully installed in Frascati, together
with the SAR verification-mode-processor
software. The chains for the Gatineau
(LBR), Maspalomas (LBR) and Fucino
(SAR and LBR) ground stations have
been manufactured and the units
shipped to the sites for final installation,
The antenna subsystems at these
stations are currently being upgraded.
Development of a subsystem that will
transcribe the raw LBR data onto optical
disk is underway.

The first meeting of the ERS-1 Ground
Station Operators' Working Group was
held in Frascati and was very
successful.

The detailed design review of the French
Processing and Archiving Fagility (PAF)
was held in November 1989. Work on
both the algorithm development in
Toulouse and the Operational Centre in
Brest is progressing well.

The critical design review of the German
PAF was held in December 1989. The
SAR processor prototype has
demonstrated the validity of the
proposed algorithms. The UK PAF
design review was held in November
1989,

Procurement proposals for the operation
(1991 onwards) of the Fucino, Gatineau,
Kiruna, Maspalomas and Tromsestations
and of the four ERS-1 PAFs have been
prepared for submission to the ESA
Industrial Policy Committee (IPC).

EOPP

Aristoteles

Following the successful completion of
the system-definition review, the
Aristoteles Additional Study is
progressing well and the final
presentation is will take place at ESTEC
on 29 March.

In order to comply with all the design
constraints, the overall configuration of
the satellite has undergone a noticeable
change in the layout of the hydrazine
tanks, now reduced from eight to five.
The design of the onboard data-handling
and tracking telecommunication
subsystems has been simplified to cope
with a dedicated ground station at Kiruna
with a 5 m dish antenna.

Satisfactory progress has been made on
supporting studies such as the
‘Geophysical interpretation of high-
resolution gravity fields', special data-
reduction studies, etc.

The Aristoteles Programme proposal is
being finalised and will be issued to
Delegations in the coming weeks.

Meteosat Second Generation (MSG)
Parallel system studies are underway on
two different MSG configurations. The
final presentation on the system studies
of MSG as a spin-stabilised satellite took
place on 31 January. The studies
showed that the requirements of an
imaging mission with much better
performance than the current MOP
series, can readily be met by a satellite
in the half Ariane-4 class.

The mid-term review of the system study
on MSG as a three-axis-stabilised satellite
was completed in December 1989. The
small optical package study was
completed in January. The kick-off
meeting of the high-spectral-resolution
sounder study took place in November
1989.

Plans are being made jointly by the ESA
Executive and the Eumetsat Secretariat
for the start of Phase-A in 1991,

Polar-Orbit Missions
The main activities have been:

— Delegate-level meetings on the first
Polar-Orbit Earth-Observation Mission
(POEM-1)

— organisation of the first reviews on the
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en vue de son installation définitive sur le
satellite en juin.

En ce qui concerne le secteur sol, les
activités se poursuivent avec la
préparation et la mise au point des
procédures d'exploitation en vol et des
chaines de traitement des données.

ERS-2

A la suite de 'adoption par le Conseil de
I'ESA de la Résolution habilitante, les
participants potentiels se sont mis
d'accord sur une Déclaration de
programme a laquelle les Etats membres
pourront souscrire jusqu'au 21 mars. Le
programme doit commencer en avril,

Des travaux préparatoires sont en cours
afin de démontrer la faisabilité de la
nouvelle expérience de surveillance de
I'ozone a I'échelle du globe (GOME).

Météosat

Programme opérationnel

Météosat-4 (anciennement MOP-1)
fonctionnait comme satellite principal
depuis juin 1989. Au cours du mois de
novembre, une anomalie de
fonctionnement & bord a causé des
bruits d'image. Par précaution,
Météosat-3 (P2) a été ramené de la
position qu'il occupait au-dessus de
I'Atlantique ouest et a pris la reléve en
Jjanvier, de maniére a ce que l'on puisse
conduire des essais en orbite sur
Météosat-4 sans interrompre le service
opérationnel (voir page 96).

MOP-2 est parvenu au terme du
programme d'essais qui s'est déroulé en
préparation de son lancement au
printemps. Il est maintenant entreposé
en attendant que soit fixée une nouvelle
date de lancement. L'équipe du maitre
d'oeuvre a commencé lintégration de
MOP-3.

Programme préopérationnel

Météosat-3 (P2) étant de nouveau a 0°,
I'expérience LASSO est de nouveau & Ja
disposition des chercheurs.

Earthnet

L ‘acquisition, I'archivage, le traitement et
la distribution des données de Landsat,
de MOS-1, de Spot et de Tiros se sont
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poursuivis aux stations de Fucino,
Kiruna, Maspalomas et Tromse

En ce qui concerne les nouvelles
missions & suivre par le réseau, la NOAA
et Eosat ont publié le document
d'interface satellite-station sol relatif & la
mission Landsat-6 et les satellites
MOS-1b et Spot-2 ont été lancés avec
succes.

L'accord ESA/Spot Image relatif & I'accés
aux données de Spot par la station de
Maspalomas a éte définitivement mis en
forme.

On prépare actuellement un projet
commun ESA/CEE pour la surveillance a
moyen et long terme des foréts
tropicales de I'ensemble du globe sur la
base des données du SAR et de
I'AVHRR d'ERS-1 ainsi que des données
infrarouge et a haute résolution dans le
visible de Spot et Landsat.

Le projet OCEAN (traitement et
archivage des ensenbles de données
CZCS de Nimbus-7 sur I'Europe)
progresse conformément au calendrier.

ERS-1

Les chaines de traitement des données
LBR a livraison rapide et des données
SAR d'ERS-1 ont été installées a Frascati
ainsi que le logiciel du mode de
vérification du SAR. Les chalnes des
stations sol de Gatineau (LBR),
Maspalomas (LBR) et Fucino (SAR et
LBR) ont été fabriquées et les unités
expediées sur les sites pour y étre
définitivement installées. Les sous-
systémes des antennes de ces stations
sont actuellement mis & hauteur, Un
sous-systéme qui transcrira les données
brutes LBR sur disque optique est en
cours de réalisation.

La premiére réunion du groupe de travail
des exploitants des stations sol d'ERS-1
qui s'est tenue a Frascati a donné de
trés bons résultats.

La revue de conception detaillée de
l'installation de traitement et d'archivage
(PAF) frangaise a eu lieu en novembre
1989, Les travaux portant sur la mise au
point de I'algorithme, a Toulouse, et sur
le centre d'exploitation, a Brest, avancent
de fagon salisfaisante.

La revue de conception critique de la
PAF allemande a eu lieu en décembre
1989. Le prototype du processeur SAR a

permis d'obtenir confirmation de la
validité des algorithmes proposés. La
revue de conceplion de la PAF
britannique s'est tenue en novembre
1989.

Des propositions d'approvisionnement
pour ['exploitation (a partir de 1991) des
stations de Fucino, Gatineau, Kiruna,
Maspalomas et Tromseains! que des
quatre PAF d'ERS-1 ont été établies et
seront soumises pour approbation au
Comité de la politique industrielle de
I'ESA (IPC).

EOPP

Aristoteles

La revue de définition du systéme a été
menée a bien; I'étude supplémentaire
sur la mission Aristoteles a bien avancé
et la présenlation finale de ses résullats
aura lieu a I'ESTEC le 29 mars.

Afin de respecter I'ensemble des
contraintes de conception, on a apporté
a la configuration d'ensemble du satellite
une modification notable portant sur
I'agencement des réservoirs d'hydrazine
dont le nombre est ramené de 8 a 5. Le
concept des sous-systémes de traitement
des données a bord et de transmission
des données de poursuite a été simplifié
pour fonctionner avec une station sol
spécialisée basée a Kiruna et équipée
d'une antenne parabolique de 5 métres
de diametre.

Les études de soutien — interprétation
géophysique de champs de gravité a
haute résolution, études spéciales de
reduction des donneées, etc. — ont
progresse de fagon satisfaisante.

On procéde actuellement & la mise en
forme définitive de la proposition de
programme Aristoteles qui sera envoyée
aux délégations dans les semaines a
venir.

Météosat de deuxiéme génération
(MSG)

Des études au niveau systeme se
déroulent en paralléle sur deux
configurations différentes. La
présentation finale des résultats des
études d'une version a stabilisation par
rotation du MSG a eu lieu le 31 janvier.
Ces études ont montré que les besoins
d'une mission d'imagerie dont les
caractéristiques de fonctionnement
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First Polar Mission (FPM) Phase-A
study

— interface with the Columbus
programme to review the Polar
Platform specification

- interface with the Space Science
Directorate on space-science
instruments earmarked for the FPM

- interface with all Announcement of

Opportunity (AQ) instrument providers

— liaison with Eumetsat to harmonise
FPM activities

— instrument consultancy group
meetings.

The February EOSTAG meeting was

devoted to a review of results of the past

campaign activities and the definition of
a future strategy.

TDP

Experiments
Gallium Arsenide Solar Array (GaAs)

The experiment (solar panel with
experimental patch) was launched on-
board UoSat-E in January. 30 hours into
the flight the satellite stopped sending
telemetry. Until then the data had
indicated that this experiment was
working nominally. Attempts to recover
the small satellite are in progress.

Phase-2, the solar panel with 2x 4 cm,
cells with welded interconnectors s
progressing on schedule.

The Transputer and Single-Event Upset
experiment was also launched on-board
UoSat-E and had not yet been switched
on when contact with the satellite was
lost.

Solid-State Micro-Accelerometer
The flight unit is being prepared for
shipment to the launch site.

Attitude Sensor Package

Due to carrier requirement changes the
Critical Design Review is now foreseen
for the Spring.

Collapsible Tube Mast
The bridging phase, preceding Phase
C/D, will start in March.

Metal Deposition In-Orbit
The preliminary design review (PDR) is
now foreseen for April/May.

Liquid Gauging Technology
The PDR was successfully completed

Maquette de l'expérience de jaugeage des
liquides (G-22)

Liquid-Gauging Technology experiment (G-22)
mock-up

last February. A parabolic flight is
scheduled for the summer to finalise
design parameters prior to the CDR.

Inflatable Space-Rigidised Technology
A contract for the phases A/B of the
inflatable boom experiment will be
awarded in March.

Two-Phase Flow
The development of the experiment will
start in April.

Common Support Subsystems

The Payload Control Unit will be
delivered to the first user, the Attitude
Sensor Package, in the Spring. The first
unit of the Hitchhiker-G simulator has
been delivered.

ESA/NASA Cooperative Experiments
Agreement on the In-Flight
Contamination Experiment (IFCE) and
Solar Array Module Plasma Interaction
Experiment (SAMPIE) is still pending the
CTM status.

Flight Opportunities

For the Hitchhiker-G experiments
(Attitude Sensor Package and Collapsible
Tube Mast) the launch is confirmed on
STS-50, by end 1991. The Solid-State

Micro-accelerometer (Get-Away Special
G-21) has been assigned to the STS-40
flight in August 1990.

TDP Next Phase Preparation

A preliminary programme for the TDP
next phase, was discussed with Industry
at a workshop held at ESTEC in
February.

Hermes

The major actions undertaken at the
system and spaceplane reviews carried
out in 1989 are nearing completion. The
main result was a reassessment of the
solutions proposed for key requirements
of the spaceplane, with the aim of
increasing the overall reliability and
reducing unnecessary dependence on
unproven technologies. In several cases,
this reassessment led to the introduction
of a simpler technical approach, without
affecting the Hermes mission objectives
or the overall configuration selected in
Autumn 1988.

The most important decision was the
selection of ‘Mach 3’ ejectable seats for
crew escape, instead of an ejectable
cabin. This decision was taken after
detailed consideration of the cabin
definition results; the advantage of the
latter's somewhat wider application was
overridden by the penalty on overall
spaceplane design and reliability and the
complexity of its qualification programme.

Two other important changes were the
selection of aluminium, instead of high-
temperature carbon composite, as the
airframe material, and the simplification
of the injection of Hermes into its transfer
orbit, no lenger requiring a propulsion
module.

With several improvements in the internal
accommodation, a reduction in the
complexity and cost of the MRH module,
and the confirmation of major
aerodynamic and thermal protection
options, it is expected that the
consolidated baseline can be confirmed
in April. This baseline will be the basis of
the industrial offer for Phase-2, the
preparation of which has already started.
This will be the most important objective
of the year.

Similar preparation work has been
carried out in other areas. The

107



@ bulletin 62

seraient de beaucoup supérieures a
celles de la série MOP actuelle pouvaient
aisément étre satisfaits par un satellite de
la classe demi-Ariane-4.

La revue & mi-parcours de l'étude d'un
satellite MSG a stabilisation triaxiale a ete
menée a bien en décembre 1989.

L 'étude du petit ensemble d'instruments
optiques a pris fin en janvier. La réunion
de mise en route de I'étude du sondeur
a haute résolution spectrale s'est tenue
en novembre 1989.

L'Exécutif de I'ESA et le secrétariat
d'Eumetsat préparent conjointerent le
démarrage de la phase A en 1991.

Missions sur orbite polaire

Les principales activités ont été les

suivantes:

— réunions au niveau des délégués sur
la premiére mission d'observation de
la Terre sur orbite polaire (POEM-1)

— organisation des premiéres revues de
I'étude de phase A sur la premiére
mission polaire (FPM)

— interface avec le programme
Columbus pour l'examen des
spécifications de la plate-forme polaire

— Interface avec la Direction Sciences
spatiales au sujet des instruments de
science spatiale devant étre
embarqués sur la FPM

— interface avec tous les fournisseurs
d'instruments candidals dans le cadre
de l'avis d'offres de participation (AQO)

— liaison avec Eumetsat en vue de
I'harmonisation des activités FPM

— réunions des groupes de consultants
qui étudient les instruments.

La réunion de février de I'EOSTAG a été
consacrée a l'examen des résultats des
activités des campagnes passees et a la
définition d'une stratégie future.

TDP

Expériences

Générateur solaire & l'arséniure de
gallium (GaAs)

L'expérience générateur solaire avec une
série d'élements experimentaux a éeté
lancée a bord d'UoSat-E en janvier. Au
bout de 30 heures de vol, le satellite a
cessé lenvoi de télémesures. Jusque 18,
les données indiquaient que cette
expérience fonctionnait de fagon
nominale. On tente actuellement de
rétablir le contact avec le petit satellite.
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La phase 2 de cette expérience qui porte
sur un panneau solaire équipé de piles
de 2x4 cm a interconnecteurs soudeés
progresse conformément au calendrier.

L'expérience ‘transordinateur et
perturbations sous |'effet de particules
élémentaires, également lancée a bord
d'UoSat-2, n'avait pas été mise sous
tension lorsque I'on a perdu contact avec
le satellite.

Micro-accélérometre a I'état solide
L'unité de vol est actuellement préparée
pour expédition sur le site de
lancement.

Ensemble de détecteurs d'orientation
Les impératifs relatifs au moyen porteur
ayant été modifiés, il est maintenant
prévu que la revue de conception
critique ait fleu au printemps.

Mat a tube enroulable
La phase relais précédant la phase C/D
conmencera en mars.

Expérience de dépdt de metaux en
orbite

La revue de conception préliminaire
(PDR) est maintenant prévue pour
avril-mai.

Technologie de jaugeage des liquides
La PDR qui s'est déroulée en février
dernier a été concluante. Un vol

parabolique doit avoir lieu cet été pour
arréler les paramétres de conception
avant la CDR.

Technologie de structures gonflables,
rigidifiables dans I'espace

Un contrat portant sur les phases A/B de
I'expérience de mét gonflable sera
attribué en mars.

Ecoulement diphasique
La mise au point de I'expérience
commencera en avril.

Sous-systémes de soutien communs
L'’unité de contréle de charge utile sera
livrée ce printemps au premier utilisateur,
"ensemble de détecteurs d'orientation.
La premiére unité du simulateur
Hitchhiker-G a été livrée.

Expérience en coopération ESA/NASA
En ce qui concerne les accords relatifs
a l'expérience de contamination en vol
(IFCE) et a I'expérience d'interactions
entre le module de générateur solaire et
le plasma (SAMPIE), on continue

d'attendre le résultat de la phase relais
du CTM.

Occasions de vol

Le lancement des expériences
Hitchhiker-G (ensemble de détecteurs
d'orientation et mat a tube enroulable)
est confirmé pour 1991 sur fe STS 50.

L 'expérience GAS de micro-
accéléromeétre a I'état solide (G21) a éte
affecté au vol STS-40 prévu pour aoit
1990.

Préparation de la phase suivante du
TDP

Pour la prochaine phase du TDP, un
programme préliminaire a été étudié
avec l'industrie lors d’un atelier qui s'est
déroulé a 'ESTEC en février.

Hermeés

Les principales actions engagées a
l'issue des revues 'systéme’ et ‘avion
spatial' de 1989 sont presque terminges.
Elles ont eu pour résultat une
réévaluation des solutions proposées en
ce qui concerne les impératifs-clés de
I'avion spatial avec I'objectif d'accroitre
sa fiabilité générale et de réduire au
strict nécessaire I'usage de technologies
n'ayant pas fait leurs preuves. Dans
plusieurs cas, cette réevaluation a
conduit & la mise en oeuvre de formules
techniques plus simples sans que les
objectifs de la mission Hermeés ou la
configuration globale choisie a l'automne
1988 en soient affectés.

La décision la plus importante a éeté le
choix pour e sauvetage de ['‘équipage
de siéges éjectables ‘Mach 3' en lieu et
place d’'une cabine éjectable. Cette
décision a été prise aprés examen
détaillé des résultats de la définition de
la cabine; les avantages du champ
d'application légérement plus vaste de
cette derniére solution ont été jugés
insuffisants pour contrebalancer les
pénalités qu'elle impose sur la
conception globale de ['avion spatial et
sur sa fiabilité ainsi que la complexité du
programme de qualification.

Deux autres changements importants
sont a noter: la sélection de I'aluminium
comme matériau de la cellule au lieu du
composite carbone haute température et
la simplification de l'injection d'Hermeés
sur son orbite de transfert qui n'exige
plus un module de propulsion.
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Vue conceptuelle de Hermeés

Artist's impression of Hermes

configuration reviews of the HERA and
EVA development contracts were held
successfully, Major progress was made
on the definition of the ground segment,
and the main contract for the flight
control centre is about to start.

Finally, the definition of the operational
phase, the Hermes utilisation programme
and the related astronaut activities is
progressing satisfactorily.

All these actions are in preparation for
the decision on the transition to Phase 2
for both Hermes and Columbus, to be
taken in June 1991

Ariane

Ariane-5 Development Programme
P230 boosters

An important milestone in booster
development was reached in December
1989 with the hot firing of the first
demonstration flight engine. Loaded with
15 tonnes of grain, this demonstration
model produced by SEP involved
implementation of the principal
technologies used in the P230 booster
design. Particular mention should be
made of the segmented propellant, heat
shields, intersegment seals, the materials
used in the nozzle throat and the flexible
bearing

Hardware inspection following this test
showed the components as a whole to
be in good condition and confirmed the
definition of the first, full-scale P230
booster, scheduled for testing in Guiana
in August 1991

Vulcain engine

Tests on the Vulcain engine subsystems,
also run in December 1989, proved
extremely encouraging. The liquid
hydrogen turbopump emerged
successfully from its first test with the
turbine driven by hot gas from the flight-
standard generator. This turbopump has
now been integrated on the first Vulcain
engine M,

The combustion chamber for the M.
engine was accepted following a 15 s,
107 tonne thrust hot test.

Tests at the Ottobrunn teststand on the
turbopump, fuelled by liquid oxygen,
enabled the version for the M, engine to
be acceptance-tested

At the end of February, the first Vulcain
engine was 80% integrated, meaning
that the date of early April 1990 could
be confirmed for mounting on the

teststand. <
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Etant donné les améliorations apportées
a l'installation interne, la réduction de la
complexité et du codt du module MRH
et la confirmation des principales options
en matiere d'aerodynamique et de
protection thermique, la configuration de
référence consolidée devrait pouvoir étre
confirmée en avril. Cette configuration de
référence servira de base a la
proposition industrielle de phase 2 dont
la préparation a déja commenceé, Ce
sera l'objectif le plus important de
l'année 1990.

Des travaux de préparation similaires ont
été exécutés dans d'autres domaines.
Les revues de configuration des contrats
de développement ERA et EVA se sont
déroulées avec succeés. Des progres
importants ont été faits dans la définition
du secteur sol, et le contrat principal
relatif au centre de contréle en vol est
sur le point de commencer.

Enfin, la définition de la phase
opéerationnelle, le programme d utilisation
d’'Hermeés et les activités
correspondantes des astronautes
progressent de fagon satisfaisante

Toutes ces mesures preparent la
décision sur le passage a la phase 2
d'Hermeés et de Columbus qui doit étre
prise en juin 1991,

Ariane

Programme de développement
Ariane-5

Propulseur P230

Une étape importante du développement
des propulseurs a été franchie en
décembre 1989 lors de l'essai a feu de
1er moteur technologique. Chargé de

15 tonnes de poudre, ce déemonstrateur,
produit par la SER mettait en oeuvre les
principales technologiques qui sont
retenues dans la conception des P230.
Parmi celles-ci il faut signaler le
propergol segmenté, les protections
thermiques, les joints intersegments, fes
matériaux du col de la tuyére et une
butée flexible.

L'expertise du matériel apres cet essai
qui montre la bonne tenue de |'ensemble
des composants confirme la définition
choisie pour la réalisation du Ter
propulseur P230 a I'échelle 1, dont
l'essai en Guyane est prévu en aolt

1991
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Moteur Vulcain

En décembre 1989 eégalement, les essais
des sous-systémes du moteur Vulcain
ont été trés encourageants. En effet la
turbopumpe hydrogeéne liquide a subi
avec succes le premier essai avec
entrainement de la turbine par des gaz
chauds issus du genérateur de gaz de
type vol. Cette turbopompe est
maintenant intégrée sur le premier
moteur Vuleain M,

La recette de la chambre de
combustion, destinee au moteur M,, a
été prononcée apreés un essai a feu de
15 s a 107 tonnes de poussee

Sur le banc d'Ottobrunn les essais de la
turbopompe, alimentée en oxygeéne
liquide, ont permis de recetter
l'exemplaire destiné au moteur M,.

A la fin de février I'intégration du Ter
moteur Vulcain est effectuée a plus de
80% ce qui permet de confirmer la date
de la mise au banc, début avril 1990. @

Successiul firing test of the 15-tonne solid
booster

Essai réussi du moteur expérimental chargé
de 15 tonnes de poudre
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Publications

The documents listed have been issued
since the last publications announcement
in the Bulletin. Requests for copies
should be made in accordance with the
Table and using the Order Form inside
the back cover of this issue.

ESA Journal

The following papers have been
published in ESA Journal Vol. 13, No. 4:

HIGH-POWER COHERENT SEMICONDUCTOR
LASERS - PART 1
ARMISTEAD C J ET AL

A NOVEL CODE-DIVISION MULTIPLE-ACCESS
SYSTEM FOR HIGH-CAPACITY MOBILE
COMMUNICATION SATELLITES

DE GAUDENZI R & VIOLA R

DIURNAL AND INTERDIURNAL VARIABILITY OF IR
AND WV BRIGHTNESS TEMPERATURES FROM
METEOSAT

MHITA M S & SCHMETZ J

THEORETICAL STUDIES FOR ERS-1 WAVE MODE
CORDEY R A ET AL

THE OXIDATION OF SILVER BY ATOMIC OXYGEN
DE ROOIJ A

A NEW FACILITY FOR MEASURING THE
COEFFICIENT OF THERMAL EXPANSION
CTE1000

AALDERS BG M

MODELLING OF DEPLOYMENT MECHANISMS
FOR LATCH-UP SHOCKS
NATARAJU B S ET AL

The following papers have been
published in ESA Journal Vol, 14, No. 1:

ARISTOTELES: AN ESA MISSION TO STUDY THE
EARTH'S GRAVITY FIELD
LAMBECK K

THE NEW ESA MULTI-PURPOSE TRACKING
SYSTEM
DE GAUDENZI R, LIJPHART E E & VASSALLO E

HIGH-POWER COHERENT SEMICONDUCTOR
LASERS - PART 2
ARMISTEAD C J ET AL

AN INTER-MOUNTAIN OPTICAL
COMMUNICATIONS LINK EXPERIMENT IN SPAIN
RUIZ D ET AL

REMOTE SENSING OF PRECIPITATION WITH A
MULTI-POLARISED DOPPLER (FM-CW) RESEARCH
RADAR

RUSSCHENBERG H W J ET AL

DETERMINATION OF PLANETARY REFLECTANCE
FOR LANDSAT-5 THEMATIC MAPPER TAPES
PROCESSED BY EARTHNET

EPEMA G F

RISK ASSESSMENT OF ATOMIC-OXYGEN-
EFFECTED SURFACE EROSION AND INDUCED
OUTGASSING OF POLYMERIC MATERIALS IN LEO
SPACE SYSTEMS

HARUVY Y

THE ESA COMMUNICATIONS-SATELLITE
MONITORING FACILITY (CSMF) — CURRENT
STATUS

GARNER J T

ESA Special Publications

ESA SP-295 // 759 PAGES

VIITH EUROPEAN SYMPOSIUM ON MATERIALS
AND FLUID SCIENCES IN MICROGRAVITY,
OXFORD, UK, 10-15 SEPTEMBER 1989
(JANUARY 1990)

KALDEICH B (ED)

ESA SP-299 // 320 PAGES

FOURTH EUROPEAN SPACE MECHANISMS AND
TRIBOLOGY SYMPOSIUM, CANNES, FRANCE,
20-22 SEPTEMBER 1989 (MARCH 1990)

BURKE W R (ED)

ESA SP-301 /f 161 PAGES

REMOTE-SENSING AND THE EARTH'S
ENVIRONMENT, PAPERS FROM THE ALPBACH
SUMMER SCHOOL, 26 JULY - 4 AUGUST 1989
(MARCH 1890)

BURKE W R (ED)

Viith European Symposium on

MATERIALS AND FLUID
SCIENCES IN
MICROGRAVITY

Oxford, UK, 10 - 15 September 1989
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ESA SP-305 // 232 PAGES

LES STATIONS SPATIALES HABITEES - ASPECTS
JURIDIQUES/MANNED SPACE STATIONS -
LEGAL ISSUES, AN INTERNATIONAL
COLLOQUIUM HELD IN PARIS, 7 -8 NOVEMBER
1989 (JANUARY 1990)

GUYENNE T D (ED)

ESA SP-1115 // B4 PAGES

SECOND MEETING OF THE SPACE AGENCY
FORUM ON THE INTERNATIONAL SPACE YEAR
(SASIFY), ESRIN, FRASCATI, ITALY, 2-3 MAY
1989 (MARCH 1990)

SLIWA R (ED)

ESA SP-1123 // 93 PAGES

MICROGRAVITY AS A TOOL IN DEVELOPMENT
BIOLOGY, SELECTED PAPERS FROM A JOINT
ISDB-ESA SYMPOSIUM, UTRECHT, THE
NETHERLANDS, 25 AUGUST 1989 (JANUARY
1990)

GUYENNE T D
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ESA Brochures

ESA BR-67 /] 20 PAGES

A LONG LOOK BACK, THE STORY OF THE FAINT
OBJECT CAMERA - ONE OF ESA'S
CONTRIBUTIONS TO THE HUBBLE SPACE
TELESCOPE (FEBRUARY 1990)

LONGDON N (ED)

ESA Newssheets

EARTH OBSERVATION QUARTERLY // 8 PAGES
NO. 29, AVAILABLE IN FRENCH & ENGLISH
(MARCH 1990)

GUYENNE T D (ED)

REACHING FOR THE SKIES // 8 PAGES
VOL 1. NO 3 (JANUARY 1990)
LONGDON N & GUYENNE T D (EDS)

ECSL NEWS /f 4 PAGES

BULLETIN OF THE EUROPEAN CENTRE FOR
SPACE LAW, PUBLISHED UNDER THE AUSPICES
OF ESA, NO 4 (APRIL 1990)

LONGDON N & GUYENNE T D (EDS)

NEWS & VIEWS // B PAGES

ESA-IRS NEWSLETTER, VOL 15 NO 1 (FEBRUARY
1980)

LONGDON N (ED)

ESA Scientific & Technical
Memoranda

ESA STM-244 // 12 PAGES

MATERIALS AND PROCESSES FOR SPACECRAFT
THE ESTEC APPROACH (FEBRUARY 1990)
DAUPHIN J

Microgravity as a Tool
in Developmental
Biology
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Procedures, Standards and
Specifications

ESA PSS-03-208
GUIDELINES FOR THREADED FASTENERS
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&9 HIGHBURY COLLEGE OF TECHNOLOGY

REGIONAL ELECTRONICS CENTRE AND ESA APPROVED SCHOOL

Highbury College has recognised the need for overcoming skill shortages in the Space Industry, particularly when related to electronic

assembly techniques. To assist the industry in this respect the centre has expanded its course programme for 1990.

Highbury is also pleased to announce that in future these courses will be marketed throughout Europe by Spur Training Services Limited.

The following courses will be held at Highbury between April 1st and June 30th, 1990.

HCT 1.

HCT 2.

HCT 3.

HCT 4.

HCT 5.

HAND SOLDERING COURSE TO ESA STANDARD PSS-01-708.
May 14-18: June 4-8.

INSPECTOR TRAINING COURSE TO ESA STANDARD PSS-01-708.
May 14-15: June 4-8.

THE PREPARATION AND SOLDER TERMINATION OF SEMI-RIGID CABLE ASSEMBLIES TO ESA
SPECIFICATION PSS-01-718.
May 8-10.

The above 3 courses are ESA APPROVED.

ELECTRONIC ASSEMBLY TECHNOLOGY: REWORK AND REPAIR.
May 28-June 1: June 18-22.

SURFACE MOUNT TECHNOLOGY.
June 11-13.

The above 2 courses are currently under consideration for ESA approval.
Further details of the courses can be obtained from:-
Station House, North Street, Havant,

Spur Training Hants. PO9 1QU, United Kingdom.
Services Ltd. Tel: (0705) 455564 Fax: (0705) 470874
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publications

Publications Available from ESA Publications Division

Publication Number of Scope/Contents Availability Source
issues per year
Periodicals
ESA Bulletin 4 ESA's magazine Free of charge ESA Publications Division, ESTEC,
ESA Journal 4 ESA's learned journal . 2200 AG Noordwijk, The Netherlands
Earth Observation Quarterly 4 Remote sensing newspaper ”
(English or French)
ECSL News 4 Bulletin of the European Centre for Space
Law (under the auspices ol ESA) N .
Reaching for the Skies B ESA's Space Transportation Systems
Columbus Logbook 4 Space Station/Columbus newspaper
Microgravity News from ESA 3 Europe's microgravity research programme
(English or French)
News & Views 6 ESA Information ESRIN, Via Gallleo Galilei,
Retrieval Service's newspaper CP64, 00044 Frascati, Italy
Monographs Code
Conference Proceedings (SP-xxx) Volumes on specific Conference subjects  Prices below ESA Publications Division, ESTEC,
Scientific/Technical Monographs (SP-xxxx) Specific/detalled information on 2200 AG Noordwijk, The Netherlands
graduate-level subjects
ESA Brochures (BR-xxx) Summary of less than 50 pages
on a specific subject
ESA Folders (F-xxx) ‘Folders' giving short description of a Free of charge ESA Publications Division, ESTEC,
subject for the space-interested layman 2200 AG Noordwijk, The Netherlands
Scientific & Technical Reports (STR-xxx) Graduate level — reflecting ESA's Prices below
position on a given subject
Scientific & Technical Memoranda (STM-xxx) Graduate level — latest but not finalised
thinking on a given subject
Procedures, Standards & Specifications (PSS-xxx) Definitive requirements in support of
contracls
Other Publications
Contractor Reports {CR-xxx) Study reports from contractors Prices below ESA Publications Division, ESTEC
CR(P) given unlimited distribution 2200 AG Noordwijk, The Netherlands
CR(X) confined to certain ESA Member 5
States W
Training Manuals (TM-xxx) Series for education of users or potential
users ol ESA programmes, services or
facilities
Technical Translations (TToxxx) Translations ol national space-related Prices from ESRIN ESRIN, Via Galileo Galilel,
documents — (Microtiche or CP64, 00044 Frascati, Italy,
photocopy only) or ESA/IRS Office, 8-10 Mario Nikis
75738 Paris 15, France
Public-relations material General literature, posters ESA Public Relations Service
photographs, films, etc. 8-10 rue Mano-Nikis
75738 Paris 15, France
Charges for printed documents EO E1 E2 E3 E4
Number of pages in document: 1—50 51—100 101—200 201—400 401—600
Price (Dutch Guilders) 20 30 40 60 80

1. Cheques to be made payable to: ESA Publications Division

2. Prices subject to change without prior notice

3. Mailed free-of-charge (sea mall outside Europe). If airmail is required, please add 10% to prices indicated above.
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Order Form for ESA Publications

(Must be accompanied by a cheque or banker’s draft. For prices please see overleaf).

RETURN TO: DISTRIBUTION OFFICE, ATTN: F. DE ZWAAN
ESA PUBLICATIONS DIVISION
ESTEC, POSTBUS 299
2200 AG NOORDWIJK
THE NETHERLANDS

No. of ESA Title Price per | Total

copies |Reference copy, Dfl. Dfl.

Airmail (outside Europe) J yes Add 10% of total: ~ .......
Total Amount enclosed: Dfl.  .......

MAILING ADDRESS (Print carefully)

FURGHOR s srsvamtimisron o we st amation. w6 et amsealion e s s e aTats o4 el s s om bsiuie s S mae
OrgamiBaton 055550 praiT R U B e e OF TR SR i e Te s S S aNA El e gaRs

Malling: AdAIBBE. .ari an v sisivaeise i i e wteiien W see mme e S SRR R ST M Rae

ADDITIONAL INFORMATION

1. Publications are available in printed form (as long as stocks last), in microfiche and as photocopies.

2. Publications in the ESA TT series are not available in printed form.

3. Mailing free-of-charge (outside Europe sea mail). If airmail outside Europe is required please add 10% to total.
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