



























































































































































































































































































































































SPICE for space

of customer requirements. Such assessments
provide software customers with assurance of
the maturity of software suppliers. Assessment
results may be used for the selection of
suppliers before a project begins, or for
monitoring the performance of an on-going
project. With this assessment mode, the S48
method provides a valuable tool for space-
software purchasers at all levels of the
contractual chain to evaluate and monitor their
software suppliers.

In ECSS conformance mode, organisations
can use an S4S assessment to determine
their compliance with ECSS requirements. In
these assessments, the same phases of
initiation, planning, briefing, data acquisition,
data validation and reporting occur as in
assessments for process improvement or
capability determination. Identical data may be
collected for evaluation. The main difference
lies in the interpretation of the data and in the
rating scheme.

The tools

To facilitate the efficient performance of S4S
assessments, a software assessment tool has
been developed, which can be used to view
the process model during the assessment, to
record process ratings, and to produce the
assessment report. This tool has been
developed using a commercial SPICE 1-2-1
assessment-tool engine with a database
containing the entire S4S process model. The
assessors may view all of the elements that
define a given process: purpose, outcomes,
base practices and input and output work
products. Pop-up windows provide work-
product characteristics and process-attribute
definitions. A dedicated window allows the user
1o record the ratings of process attributes. The
assessor may also record notes describing the
objective evidence found to support his or her
judgement. Ratings are displayed in easy-to-
read charts. Target profiles may be loaded into
the tool and compared with actual results. The
S48 data file created by the tool serves as part
of the assessment record and can easily be re-
examined for future analysis.

Charts, assessor notes, and data recorded in
the tool may be exported in standard formats
to assist in the production of the assessment
report. A standard S4S assessment-report
template is provided with macros that
automatically import assessment data.
Additionally, a set of templates is provided
with the method, including Pre-Assessment
Questionnaires, Assessment Plans, a Statement
of Confidentiality, and Assessor Logs. Sample
presentation briefing materials are also
provided.

Experiences with pilot and trial assessments
Pilot assessments

To validate the S4S method, four pilot
assessments were performed in the last
quarter of 1999 at Intecs Sistemi in Pisa and
Rome, and at Alcatel Space in Cannes. Their
primary purpose was to validate S4S and to
provide feedback to further refine the method.
A second goal was for the assessors to gain
experience in performing assessments in the
context of space projects. A third and final
goal was to provide potential improvement
suggestions to the assessed organisations.

Nine different assessors from ESA, SYNSPACE,
and [nterSPICE participated in the pilot
assessments. The assessment team leaders
guided the team in a step-by-step ‘walk
through’ of the method. Feedback was collected
from assessors and participants in the form of
problem reports. A total of 210 such reports
were generated, resulting in a revision of the
method to its current version.

Trial assessments

In February 2000, a programme of trial
assessments sponsored by ESA to promote
the S4S method began. It assessed seven
space-software suppliers, in Austria, Belgium,
Denmark, Germany, ltaly, Sweden and the
United Kingdom. A final trial assessment in
Belgium is planned for July 2001. The
organisations assessed represent space
contractors at all levels: prime contractors,
equipment/software system suppliers and
software companies.

All of these trial assessments were performed
with the sole purpose of providing benefits
to the host organisations. Indeed, the scope
of the assessment, including the choice
of processes or projects to assess, was
determined by the host. The assessment
results, including a measured baseline of
process capability and suggested improvement
opportunities, remain the property of the host
organisations. For their part, the latter agreed to
provide feedback concerning their experiences
with the S4S assessment, including any
suggestions for improvement to the method
itself. In addition, they agreed to initiate an
improvement programme based on the
assessment results and to provide feedback
about the efficacy of this programme six to
twelve months after the performance of the
assessment. Some external support for
planning and implementing improvements was
also allocated by ESA as part of the trial-
assessment programme.

Assessment planning and performance
Initial planning of the S4S assessments began
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Figure 3. Typical capability
levels observed in the S48
trial assessments

ENG. 1.2 Software Requirements Analysis

ENG. 1.3 Software Design

ENG. 1.4 Software Construction

SUP. 2 Configuration Management

SUP. 3 Quality Assurance

SUP. 8 Problem Resolution

MAN.2 Project Management

MAN, 4 Risk Management
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on average one to two months before the
on-site phase. For each trial, two external
assessors (from  ESA, SYNSPACE or
InterSPICE) were provided to plan and conduct
the S48 assessment at the host organisation.
In several cases, staff from the host organisation
also played a role on the Assessment Team,
either as assessors or as observers. In general,
the assessment teams consisted of two to
three people. Whenever possible, assessment
planning was expedited through pre-assessment
visits by the external assessors, who also
provided guidance in selecting the projects and
processes to be assessed, with the constraint
that the on-site phase should last no longer
than one week.

At the beginning of the on-site phase, the
assessment team delivered a briefing to the
host participants to familiarise them with the
545 model and method. During the rest of the
week, the team collected objective evidence of
process performance and capability through
interviews with project staff and by examining
project documents. Evidence was recorded in
the assessment record and compiled with the
assistance of the S4S software tool. Based on
the objective evidence found, the team rated
the processes through discussion and
consensus. At the end of the on-site phase, the
preliminary results were presented to the host
organisation to allow for feedback. After the
assessment, the team delivered a final report
on the results to the host organisation.

Assessment results

Prior to the performance of S4S assessments,
confidentiality agreements were made between
the assessment teams and the host
organisations (hence no company or project
names are mentioned and no specific
assessment results are presented here). Within

Capability
Level 2

Capability
Level 3

Capabllity
Level 4

Capability
Level 5

Capability
Level 1

the one-week on-site period of an assessment,
10 to 16 processes were assessed for between
one and three software projects. On average,
approximately 14 process instances were
assessed (where one process instance equals
one process assessed on one project). In the
fourteen projects assessed, on-board and
ground-segment projects were equally
represented. The projects reflected the five
software criticality classes A through E as
defined in ECSS-M-00A, with an approximate
distribution as follows:

Criticality class ~ Percentage of projects
assessed
15%
15%
27.5%
27.5%
15%

mooOw >

Figure 3 shows the typical capability levels
measured for software, on a scale of 0O
(‘Incomplete’) to 5 (‘Optimising’). The processes
selected for display here are among those most
commonly chosen for assessment by the host
organisations. For key engineering, support
and management processes, typical capability
levels of 2 (‘Managed’) are observed. The
Problem Resolution process is often observed
at Level-3 (‘Established).

Post-assessment improvements

Subsequent to the S48 assessments,
improvement efforts based on assessment
results have been undertaken at four of the five
host organisations. They have already reported
initial benefits from the assessment findings,
implementing several ‘quick fix' improvement
suggestions made by assessors with little
effort. In several cases, dedicated software
process improvement programmes have been
initiated; in other cases, improvement actions
have been integrated into existing programmes.

For most trial assessments, external support
for improvement efforts has also been provided
to the host. S4S assessors have supported
assessed software suppliers by leading
improvement workshops. In these brain-
storming sessions, improvement suggestions
are discussed, prioritised and grouped.
Assessors have also provided support through
reviewing improvement plans. Several S4S
assessors are currently working with host
organisations to determine how to best
implement specific improvement suggestions
resulting from the S4S assessment.

Feedback from the host organisations about
the assessment results has been over-
whelmingly positive. Managers found that there



SPICE for space

was “significant value” in having “shortcomings
independently identified and objectively
recorded”, and viewed the S4S method as “a
very professional way of performing an
assessment and receiving useful results within
one week.” In addition to the process capability
ratings, some felt that the set of
recommendations was the most valuable
outcome of the assessment. The cost in terms
of workload on the assessed projects was
considered ‘acceptable’ for the benefits
gained.

Fulfiling a secondary goal of the programme,
the trial assessments have gathered feedback
on the S4S method from the host organisations
and the assessment teams. These improvement
suggestions will be incorporated into future
versions of S4S for further refinement of the
method.

Owing to the resounding success of the trial
programme, a frame contract has been
established by ESA to perform more
S4S assessments over the next
three years. They will focus on the
capability-determination  assess-
ment mode. The first S4S capability-
determination assessment was
performed in May 2001 in Spain
under this contract. Further assess-
ments are planned, with the next
one expected to take place in

mprovement
Idenlifiedd I @/
Portugal l Sgggﬁﬁael Mumtn
perrurmancw
Process improvement with S48 / =
. | | Improvemant e a

As mentioned above, an ESA + y initiation ~ Re-assessmant
method of Software Process | request
Im prOVement (SP') has been | ( Iniliate process anzlysed

developed for the European space
industry. Uniting the continuous
improvement cycle of 1ISO 15504
with  SPICE for SPACE, this
approach to SPI provides European
software  suppliers  with  the
framework necessary for successful
process improvement. ‘

The method is based on the eight-

step improvement cycle of ISO

15504, Part Seven, with additional guidance
incorporated to help space-software suppliers
put process improvement into practice. The
eight-step model is shown in Figure 4. In the
first steps, an SPI programme for the software
organisation is established in which target
profiles of process capability are defined based
on business goals. Periodic software process
assessments using the SPICE for SPACE (S4S)
method are performed to provide baselines of
the organisation’s current process capability.
Detailed analysis of the assessment results

leads directly to the identification of corrective
actions to be performed in the following
improvement cycle. These actions are grouped
into separate improvement projects, co-
ordinated within the overall improvement
programme. To confirm that improvements are
realised, process metrics are collected
throughout the improvement cycle. These steps
are described below in more detail.

Examine organisation’s needs

In launching a programme of process
improvement, a critical first step is the
identification of the organisation’s needs and
business goals. Guided interviews with local
management (business, marketing, technical,
and quality) may be organised to understand
which business drivers (typically quality, cost,
schedule or product issues) are of the highest
priority. A high correlation has been found
between lasting programmes and business-
management involvement (and understanding)
from the beginning.

/’F—H—- et
Examine ‘
organisation's ‘\ Organisation’s needs |
= :

Institutionalised
l |mprovemsnts

Preliminary process!
improvement
programme

plan

Assassmant

Impravements in
organisational unit's
software procass

Software process
improvement request
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mpravement

[ Analyse results

3.
Prapare and
canduct process
asgessmeant

results

raquest A

| (Parts. 3 and 4) 1
Current 4
assessed
capability

compatible with part 2

Based on an analysis of these needs and goals,
processes in the SPICE for SPACE process
model are selected for improvement and target
capability levels are defined for these key
processes. Preliminary target profiles for
software criticality classes A to D, following
ECSS definitions, are provided in the S48
method and are recommended input. These
target profiles will be refined on the basis of
benchmarking of the resuits of assessments
performed.

' RS

\ \ and derive
\ action plan

T \‘\_____ T
Assessment T

* Industrial benchmarks
* Practice descriptions Irom the assessment model
in part 5 or another assessment model
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- improvemant
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Figure 4. Software process
improvement cycle from
ISO/IEC TR 15504-7
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13, ENG. 1.3 Software Design

Figure 5. Example of target
(top) and measured (bottom)
profiles from a S4S
assessment

Initiate process improvement

In order to succeed, improvement projects
must be managed like any other within the
organisation. An overall SPI plan is developed
identifying the various phases of the
improvement programme and defining goals
for each phase. In the subseguent steps,
process-improvement projects are initiated
based on assessment results and are
described in action plans. The overall co-
ordination of these individual projects is
described in the process-improvement
programme plan.

PA11 PA21 PA22 PA31 PA32 PA41 PA42 PAS1 PAS2
Perform Menage_ WPs [Cefined ResourceMeasure Contral  Change improve

N Mot achioved I
P . Parially achisved |
...Laigely achieved
.. Fully achieved ‘

Typically, the duration of one iteration of the
process-improvement cycle is defined by the
time between two assessments. Since the
delta-assessment should demonstrate a
measurable increase in capability levels, this
period should not be less than 9 months. At
each of the milestone reviews, the results
achieved are evaluated against the business
goals of the organisation.

Prepare and conduct process assessment

In this step, the S4S method is used to conduct
an 1SO 15504 conformant assessment for the
purpose of process improvement. Outcomes of
the S48 assessment include a baseline of the
organisation's current process capability. In
addition, the Assessment Team compiles a list
of general observations, perceived strengths,
and potential improvement suggestions for the
assessed projects and organisational unit as a
whole. The scope of the assessment is chosen
so as to cover all processes selected for
improvement, and each process is assessed at
least up to its desired capability level in the
target profile.

In assessments for process improvement (as
opposed to those for capability determination
or ECSS compliance), the assessment record
may be more detailed. As in all assessments,
the record contains a justification of the ratings,
but here detailed records are included, noting
incomplete or unachieved process indicators
(pase practices, work products or management
practices). In particular, anytime the Assessment
Team rates a process attribute as less than
‘Fully’ achieved on any given process, the
unachieved process indicators leading to the
reduced rating are recorded.

In addition, for unachieved or incomplete
indicators, the assessment team records at
which level (or levels) in the organisation
improvements are needed (e.g. project level,
organisational unit, business unit, etc). Certain
base practices or management practices in the
S4S assessment model are applicable both to
specific project environments and to the
organisation as a whole.

Figure 5 shows an example, to illustrate the
method in practice. It consists of sample
assessment results for a project where the
process ENG.1.3 Software Design has been
assessed up to capability level 3. Five process
attributes (indicated on the x-axis) representing
capability levels 1 through 3 have been rated
for this process. Coloured squares denote
ratings for each process attribute (Not, Partially,
Largely or Fully achieved). These ratings form a
process profile. The top profile represents
the target profile (as determined by the
organisation before the assessment), and the
bottom profile represents the measured profile.

Analyse assessment results and derive action
plans

In this step, the results of the S4S assessment
are analysed in detail to derive a list of actions
for process improvement. This step may be
accomplished through workshops held with
process performers and other improvement
team members post-assessment. After the
assessment results are complete, the gap
between the target and the measured
capability profile is analysed for unachieved or
incomplete process indicators. From these
unachieved indicators of process performance
and capability, a list of corrective actions can be
directly derived. This novel step of tracing all
corrective actions back to the assessment
results keeps the S4S improvement programme
on track, ensuring that the knowledge gained in
the assessment drives the next round of
improvements.

Once the list of corrective actions is complete,
an analysis is performed to determine the root
cause of the problems identified. In some
cases, it may be that the organisational unit
was simply not aware that they had to perform
certain activities. However, in most cases, an
underlying problem prevents the project or
organisational unit from fully achieving the
indicator(s), although project staff may be
aware that this is undesirable. In these cases, it
is more important to analyse the assessment
data to determine the root cause of the
indicators’ absence. From this analysis,

meaningful corrective actions may be derived.
Note that at this stage corrective actions
are generic in nature and indicate what should
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be done, rather than how it should be
accomplished. For each corrective action,
there are typically many ways in which it could
be implemented. These details are defined in
subsequent phases.

Once the corrective actions have been
identified, the next step is to group them
together based on relationships and inter-
dependencies between them. At this point it is
essential to gain a more concrete commitment
from management concerning the resources
that it is willing to consider allocating, and the
time frame in which expected improvements
are to occur. This knowledge is needed to
prioritise the actions and focus the action
planning in the following steps. Next, the action
groups are validated and prioritised and a
strategy is determined for their implementation.
For this, the method advises holding work-
shops with larger groups of staff within the
organisation. Involving process performers at
this stage ensures the selection of the most
relevant improvements and facilitates their
ultimate buy-in within the organisation. Current
efforts to incorporate process risk into the S4S
assessment method will enable a risk-based
prioritisation of corrective actions in a future
version of the method (see below). The actions
can also be prioritised to reflect the
organisation’s business goals.

Improvement projects should be classified as
short-, medium-, and long-term. Typically,
short-term improvements take less than one
man-month to implement, medium-term ones
take one to three man-months, and long-term
ones require more than three man-months. The
timeframe for implementing the selected
improvement projects can be estimated based
on the resources management is wiling to
allocate for implementation, and dependencies
on other initiatives within the organisation.

Confirm improvements, sustain gains, and
monitor performance

The method strongly recommends trying out
specific improvements with a pilot project,
before applying the improvement actions to the
organisation as a whole. Process metrics are
a key part of the improvement initiative,
providing data to confirm gains and monitor
performance. A review of process metrication
schemes is provided in the method to help
software suppliers develop their own customised
measurement programmes.

Adding risk analysis to $4S

The 545 method is currently being enhanced
by adding process risk as a third dimension to
the model. The new version, called SPICE for
SPACE-Risk (S4S-R), will enable software

suppliers to target those processes that lead to
the highest unacceptable risks, and to make
the most effective use of limited improvement
resources.

The current S4S assessment method identifies
strengths and weaknesses in software
organisations and projects. Risks arising from
inappropriate process performance or process
management are not directly addressed by the
method. However, the approach defined in Part
Eight of ISO 15504 provides a consistent
framework to address such risks. This
approach infers process-oriented risks from the
existence of process attribute gaps between
target capability and assessed capability. The
wider the gap, the higher the probability of the
related risk. As to the risk’s impact, it depends
upon the capability level at which the gap
OCCuUrs,

This approach sets the basis for integrating
process-oriented risk analysis into the S48
method where, along with the process and
capability dimensions, risk can be considered
as a new third dimension. Within the S4S-R
framework, a risk analysis is executed post-
assessment to help software suppliers select
the necessary and minimum improvement
actions that meet the organisation’s constraints
{resources, finance) and goals. As such, the risk
analysis provides a powerful tool to help define
a programme of software process improvement.

The S4S-R tool is expected to provide a new

view on process-assessment results, which

will:

- highlight the most significant software process
risks, and

— focus process-improvement activities on the
key problems of the organisation.

The extended tool may also be used to
generate effective process improvement actions
that reduce the magnitude of the most significant
risks.

Conclusion

Founded on international and European
standards and supported within a framework of
process improvement and process risk
analysis, the S4S assessment method is the
cornerstone of an emerging initiative of process
improvement across the European space
industry.

The work reported has been conducted under
an ESA/ESTEC Contract. Q@esa
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XMM-Newton

The XMM-Newton observatory is now
routinely producing and distributing data
and first-level analysis products for over
75% of all XMM-Newton observations.
The remaining 25% will be dealt with
through dedicated re-processing and/or
patches to the processing software.

The inclusion of a third operational
antenna in the XMM-Newton ground
segment (in Santiago, Chile) has now
been finalised, and this antenna is
routingly being used for communicating
with the observatory around apogee, a
sector of the orbit previously inaccessible
using the Perth and Kourou antennas.
The efficiency of the observatory has been
increased by approximately 10% because
of the use of the Santiago antenna, and
the observing efficiency now frequently
reaches the theoretical maximum of 70%.

The second call for observing proposals
will be issued around 1 September, and
the targets relating to these proposals will
start to be observed in June/July 2002;
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assuming that mission operations are
extended beyond their current March
2002 end-date.

At the end of April, XMM-Newton
observed a galaxy known as M81, which
is a so-called ‘LINER' (Low-lonisation
Nuclear Emission Line Regions) galaxy. It
contains a lot of bright young stars, and is
situated some 12 million light-years away
from Earth. It is one of the most luminous
galaxies in the Northern Hemisphere, and
probably forms a pair with its next-door
neighbour M82. These two galaxies may
have had a close encounter some ten
million years ago. One of XMM-Newton'’s
unique features is that it has a sensitive
optical/UV telescope amongst its
instrumentation, and for this particular
galaxy this allowed a unique false-colour
UV image to be made (see accompanying
figure).

Regular updates on the most striking
results obtained by the XMM-Newton

observatory can be found at:

http.//sci.esa.int/xmm.

Integral

The Spectrometer (SPI) has been
successfully integrated with the spacecraft
at Alenia Spazio’s facilities in Turin (). The
Optical Monitoring Camera (OMC) has
been integrated on the spacecraft since
last October.

The spacecraft has successfully passed
the System Validation Test (SVT D) and
System Functional Test (SFT) and is now
ready to be packed and shipped to
ESTEC in Noordwijk (NL) for the
environmental test campaign.

The instrument teams for the imager (IBIS)
and X-ray monitor (JEM-X) have taken
steps to overcome their difficulties in the
development of their flight models,
committing themselves to deliver the flight
models to ESTEC by November this year.
Because of this delay, the structural
models of these instruments will replace
the flight models during the first part of the
spacecraft environmental test campaign
The new spacecraft testing and launch-
preparation schedule allows launch in
October 2002.

The ground-segment activities are
progressing satisfactorily, with the latest
satellite SVT confirming a high degree of
readiness. The remaining ground-segment
development tasks have been
rescheduled to take into account the
delayed instrument flight-model deliveries
and the resulting delay in the start of the
mission’s operational phase.

The launcher Mission Critical Design
Review (MCDR) has been successfully
completed. A concise data package was
submitted allowing a systematic review,
the main objective of which was to verify
the adaptation of the Proton rocket and
Baikonur launch facilities to the specific
requirements of integral.

This ultraviolet image of M81 was obtained by
the Optical Monitor (OM) on XMM-Newton in
April 2001. The image is formed from three
1000 second exposures taken with different
ultraviolet filters, centred on approximately
2000, 2300 and 2800 angstroms, respectively.
It covers a region one quarter of a degree
square and frames the M81 galaxy, which is at
least 22 000 light-years across. The group
studying M81 with the OM is led by Alice
Breeveld of Mullard Space Science Laboratory
(MSSL), University College London, UK
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The mission’s Time Allocation Committee
(TAC) has made major progress in the
guest-observer selection process. The
task is a challenging one because the
observation time requested in the
proposals received far exceeds that
available to the guest observers.

Rosetta

The first phase of electrical-qualification-
model testing has been completed, with
successful integrated system tests on all
subsystems and payload units and an
electromagnetic-cleanliness (EMC) test.
The second phase will test software
functions, including reference tests and
autonomy.

The flight model is undergoing electrical
functional testing and the first two flight
instruments have been delivered. The
major concern is still the schedule delay
caused by late delivery of units and the
flight software. The transponder is still the
most critical unit, which has not yet

completed its full qualification programme.

The mission Critical Design Review
process was successfully completed in
May. Various technical issues were
highlighted and close-out actions agreed.
The status of these will be reported in
August to the Review Board, which has
also emphasised the criticality of this
schedule-driven programme.

The experimenter teams are in the
process of finalising the testing of the
payload and lander flight models, which
will be delivered to the spacecraft
integration site before the end of
September. Various problems have been
identified during the final environmental
and functional test programmes, which
need to be corrected before delivery.
The calibration of the large imaging
instruments (OSIRIS and VIRTIS) is still
critical and the dust analyser (COSIMA) is
having difficulties in meeting its specified
performance.

The preparation of the ground segment is
going according to plan, including the
assembly of the New Norcia antenna.
Detailed interfaces with the Rosetta
Science Operation Centre (RSOC) have
been defined and the RSOC work plan
agreed by all parties,

The contract with Arianespace for the

provision of the launch vehicle and
associated services has been signed,
and agreement has been reached on all
technical interfaces and details of the
launch campaign.

Mars Express

The mating of the flight structure and the
flight propulsion system continues at
Astrium Stevenage, UK. All indications are
that the delivery of the combined model
from Stevenage to Alenia Spazio, planned
for late July, will take place on time.

The project work was dominated by major
activities related to the Critical Design
Review (CDR). The latter activity includes
reviews of the scientific payload, the
ground segment, the launcher interface
and the spacecraft. The instrument

The start of Integral Spectrometer (SPI) flight-
model integration to the spacecraft at Alenia
Spazio’s facilities in Turin (I}

reviews were completed in early May. The
status of all spacecraft subsystems was
reviewed through subsystem design
reviews for new elements, and so-called
‘equipment suitability reviews’ for units in
common with Rosetta. The prime
contractors submitted a very
comprehensive data package on all
aspects of the missions and the outcome
of the lower-level reviews. This data
package was presented to the Science
and Engineering Review Team (SERT) and
the Mars Express Project Team in late
May. It was scrutinised in great detail
during a week-long meeting at Astrium
SAS by about 60 experts. The group
included the review team, representatives
of the major industrial contractors and the
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launcher authority (Starsem), and an
independent scientist representing the
teams of the Mars Express Principal
Investigators (Pls). The findings of the
review team and the report of the SERT
Chairman will be presented to the Review
Board at its meeting on 6 July.

Concerning the Soyuz launcher, the first
issue of the tri-party Interface Control
Document (ICD) between Starsem, the
spacecraft prime contractor, Astrium SAS,
and ESA was agreed and signed off. Two
milestones towards improved launcher
performance have been achieved, namely
the first successful launch of the Soyuz FG
launch vehicle with modified engines, and
the confirmation of the optimised drop
zones for the Mars Express fairing.

The Mars Express project visited the
Starsem assembly facilities in Baikonur
and the Soyuz launcher production plant
in Samara. Representatives from the
Prime Contractor and the AV (Assembly,
Integration and Verification) contractor
(Alenia Spazio) participated in this visit.
The visit was very successful in the sense
that all participants were impressed by the
quality of the infrastructure at Baikonur.

SMART-1

Spacecraft

The development work is proceeding and
the second phase of electrical system
testing has been almost completed at the
Swedish Space Corporation’s (SSC)
premises in Solna near Stockholm. This
test involves the payload electrical models
and most of the spacecraft equipment,
including the electric propulsion.
Development of the on-board software is
proceeding at Spacebel (B) for the data-
handling part and at SSC for the
application cores. The Structural Test
Model (STM) structure and mass
dummies, together with some proto-flight
units, have been integrated by SES (Saab
Ericsson Space) in Linkdping (S) and sent
to ESTEC in Noordwijk (NL) for structural
tests. All mechanical tests (mass
properties, acoustic, sine and shock) have
been successfully completed. The Critical
Design Review has been kicked off on

29 June, according to schedule. The
Flight Acceptance Review is currently
planned to be held in October 2002, in
time for an envisaged launch opportunity
at the end of the year.
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Payload

The development of all six payload
instruments is generally proceeding
according to schedule. Most of the
electrical-model tests have been
completed, with only two payloads
(SPEDE and KaTE) still to complete them.
The Critical Design Reviews have also
been successfully held for four (D-CIXS,
EPDPR, SIR, AMIE) out of six instruments
during May and June.

Electric propulsion

The procurement of the Electric Propulsion
System (EPS) by ESA for delivery to SSC
as customer-furnished equipment is
proceeding. The qualification of the new
engine (PPS-1350G) has been completed,
while the lifetime test will run until the third
quarter of 2002. The Power Processing
Unit (PPU) flight model has been
manufactured by ETCA (B). The Pressure
Regulation Electronics (PRE), a new
development specifically for SMART-1, has
been tested with the SMART-1 system
unit at SSC.

Operations

The ground-segment preparations are
proceeding according to plan. The
interfaces between the Mission Operations
Centre, the Science and Technology
Operations Coordination and the PI/TI
have been defined.

Launcher

All activities are proceeding on schedule.
Refinements to the interface-control
dossier have been agreed with
Arianespace. The Safety Data Package
has been commented upon by
Arianespace. The vibro-acoustic
qualification of the spacecraft has been

partly witnessed and agreed by
Arianespace personnel. Launch is
expected to take place in December
2002, depending on the main passenger.

Herschel/Planck

On 14 March, ESA’s Industrial Policy
Committee (IPC) approved the selection of
Alcatel Space Industries (Cannes, F) as
Prime Contractor for Herschel/Planck’s
development. The industrial core team
starting up the preliminary design phase
consists of Alcatel Space Industries
(France), Astrium GmbH (Germany) and
Alenia Spazio (Italy). Alcatel is the Prime
Contractor and is also responsible for the
Planck Payload Module and spacecraft
testing. Astrium is responsible for the
development of the Herschel extended
Payload Module (Cryostat) and the
Herschel spacecraft testing, while Alenia is
responsible for the development of the
Service Modules (spacecraft bus) for both
Herschel and Planck. Following a
clarification meeting with industry in the
last week of March, the activities were
formally started in early April, two months
earlier than originally expected.

The main activities in the near term are the
completion of system trade-offs and a
consolidation of the baseline design
concept. The major upcoming
development milestone is the System
Requirements Review, being conducted

The SMART-1 Structural Test Model (STM) with
flight wing deployed in the HYDRA integration
room at ESTEC (NL)
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throughout the summer period and due to
be completed by October. A further major
activity is the preparation and release of
the first Invitations to Tender (ITTs) for the
Herschel and Planck subsystems and
units. These procurement activities will
produce a set of more than 100 tenders
over the next year, and will end with
completion of the build-up of the
Herschel/Planck industrial team by mid-
2002,

At the end of March, NASA informed

ESA that the funding for its planned
contribution of the Herschel telescope
could not be obtained. Following this
announcement, ESA had to initiate the
procurement of the telescope itself. The
Request for Quotation was released to
Astrium SAS (France) upon authorisation
by the IPC. The proposal has been
received and is currently being evaluated.
The start of the activities with Astrium SAS
for the development of the 3.5 m diameter
silicon-carbide Herschel telescope is
planned for this summer.

The Invitation to Tender for the Planck
telescope reflectors, a contribution by the
Danish Space Research Institute to
Herschel/Planck, was released earlier this
year and the responding proposals have
been received and evaluated. The next
activities planned by the Danish partner
are the approval of the available funding
and project kick-off with the selected
contractor.

Installation of the Proba ground station at Redu,
in Belgium

The development of the three Herschel
instruments and the two Planck
instruments is proceeding according to
plan. The second formal ESA review
cycle with all five Herschel and Planck
instruments was performed in the spring.
Some major issues raised by the review
boards are being followed up, for close-
out by the autumn. The transfer of the
day-to-day management of the instrument
interfaces from ESA to industry has
started, and industry has organised a set
of technical working sessions with all
instrument groups.

The co-ordinated parts procurement,
initiated to support the scientific-
instrument development, is progressing
nominally. The activities to hand over the
contract to the Prime Contractor have
started.

Following a tender exercise, the
development of a facility to allow vibration
testing of the Herschel instrument’s focal-
plane units at cryogenic temperatures was
started with CSL (Belgium) in May. The
facility will be ready for testing of the
instrument units by end-2002.

Proba

The test campaign with the spacecraft at
Intespace has been completed. The team
is now completing the operations, software-
validation and end-to-end testing (System
Validation Testing) for 1 September, the
date when the spacecraft will be shipped

Proba at Intespace in Toulouse (F)

to India (Antrix) for its launch on

25 September. The Project Flight
Acceptance Review has been concluded
and the Review Board's recommendations
are now being implemented. The final
milestone before shipment will occur when
the completeness of the validation is
reviewed and a launch decision taken. The
Proba ground station has been installed at
ESA's Redu (B) facility and is currently
undergoing final testing.

Earth Observation
Envelope Programme
(EOEP)

The Agency’s Programme Board for Earth
Observation (PB-EO) has given its author-
isation to proceed with full implementation
of the CryoSat project. On 27 June, the
ESA Industrial Policy Committee (IPC)
approved the proposal to place a contract
with Astrium GmbH for Phase-C/D/E1 of
the space segment.

After the completion of Phase-B, the
Prime Contractor has concentrated on the
consolidation of the design of the CryoSat
satellite, taking into account the
recommendations made by the System
Design Review Board. In particular, the
specifications for the power subsystem
have been significantly improved. The
procurement of long-lead Items and, more
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generally, preparatory activities for the
Phase-C/D have been initiated in areas
that were recognised as schedule-critical.

Phase-B of the GOCE space segment has
reached its mid-point. The status of the
consolidation activities carried out by
Alenia Spazio and the other core-team
members was assessed during a
Preliminary Baseline Meeting, which took
place in mid-June. There it was concluded
that good progress has been achieved in
the main trade-off analysis and in the
requirements consolidation, but that
additional efforts are still needed to
improve the mass and power budgets.
The competitive selection process for the
various equipment suppliers is in progress.
Presently, two possible satellite
configurations are being maintained in
parallel, based on two different micro-
propulsion technologies: cold gas and
Field Emission Electric Propulsion (FEEP).
This selection is critical in order to freeze
the overall satellite configuration and to
consolidate the related budgets.

The PB-EO also adopted the Declaration
covering the Second EOEP Phase, to be
submitted to the next ESA Council at
Ministerial Level in November.

In June, the ESA Council approved the
resolution enabling the start of the Earth
Watch Programme. The first five elements
of this Programme are also due to be
submitted to the Ministerial Council in
November. Potential Participant meetings
will take place during the summer to
prepare the relevant Declaration and
Implementing Rules to be submitted to
the Ministers.

The PB-EO also approved the start of the
Phase-A studies relating to the Ocean
Earth Watch element, to be carried out in
coordination with Eumetsat.

The IPC approved the procurement proposal
for the pre-development of the L-band SAR.

The two parallel design studies for the
spaceborne ALADIN instrument, led by
Alcatel Space Industries and Astrium SAS,
were completed in April. Both teams have
generated designs and concepts for the
pre-development model. The proposals for
the second phase of the pre-development
programme are being evaluated. The
contractor competitively selected for this
second phase, which involves the manu-
facture and testing of a pre-development

126

model of the instrument, will also become
the instrument subcontractor for Phase B
of the project.

In the Market Development area, four
proposals have been selected for longer-
term contracts.

Earth Observation
Preparatory
Programme (EOPP)

Step 2 of the implementation mechanism
for the second cycle of Earth Explorer
Core Missions (mission assessments) is in
progress. A mid-term review of the
industrial pre-Phase-A studies of the five
missions under consideration — ACE,
EarthCARE, SPECTRA, WALES and
WATS - took place in June.

Work on the preparation of the Third Earth
Explorer Consultation Meeting, which will
take place in Granada (Spain) in October,
is progressing apace. The ESA Reports for
Mission Assessment will be completed
this summer for submission to the
Meeting. Some candidate missions
currently show considerable complexity
and will require notable effort to make
them fit within the programmatic
constraints.

The Joint Euro-Japanese Science
Preparatory Groups and Engineering
Teams met in Japan in June, and
satisfactory results were achieved within
the framework of the EarthCARE mission.

The successful mid-term review for SMOS
took place in April, and the development
plan leading to full SMOS implementation
has been agreed.

The Call for Proposals for the second
cycle of Earth Explorer Opportunity
Missions was released in June.

Envisat

System

The system activities have been focused

on:

— reviewing and validating the Flight
Operations Procedures (FOP), with
simulations at ESOC

— progressing the Ground Segment
Overall Validation (GSQOV) tests

~ finalising the early in-orbit operations, in
particular the payload switch-on phase

— performing the on-site installation and
integration of the software tools for
instrument engineering calibration and
for generating and maintaining the
mission reference operation plan.

Launch campaign

The launch campaign, which started with
the arrival of the satellite in Kourou (French
Guiana) on 15 May, has progressed well in
the new payload-preparation facilities (S5),
which came on stream at exactly the right
moment for Envisat. The first part of the
campaign has run very smoothly and is
nearing completion, on schedule. The
complete sateliite (except for flight
batteries and solar array) has been
integrated and satellite integrity verified,
including a combined functional test of the
total spacecraft and a mini Satellite
Verification Test (SVT4) conducted from
ESOC.

The campaign in Kourou will be
put on hold from mid-July until
mid-August, and will resume with
flight-battery and solar-array
integration prior to satellite
fuelling and mounting onto the
launcher. The holding phase has
been implemented to cope with
the launch delay imposed by
Arianespace. Launches towards E
the north, as required by the

Envisat Sun-Synchronous Orbit

(SSO), cannot be performed from

June until end-September for
population-safety reasons due to

the prevailing easterly winds. The
launch is therefore planned for

the first half of October.

Arianespace has confirmed the
satellite’s qualification for an
Ariane-5 launch, but is still
working to finalise specific
qualification of the launcher for
Envisat's SSO.

Ground segment

The Flight Operations Segment
(FOS) activities have been
focused on the simulation

Mating of the Envisat Payload and
Service Modules at CSG in Kourou,
French Guiana
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campaigns to validate the operational
procedures, and on the validation of the
mission-planning system.

As far as the Payload Data Segment (PDS)
is concerned, an onsite acceptance test of

version V3 has been performed. The
Payload Data Handling Stations at ESRIN
(PDHS-E) and Kiruna (PDHS-K) and the
Payload Data Control Centre (PDCC) are
being used to finalise the Ground-
Segment Overall Validation (GSOV), to
conduct operator training, and to
implement corrections for the remaining
anomalies detected in version V3. These
interleaved activities are requiring special
attention and the progress/achievements
will be reviewed in a delta Ground-
Segment Readiness Review planned for
end-July.

Several Processing and Archiving Centres
(PACs) are ready for integration testing
with the ESA PDS. These GSOV tests are
to be performed during the summer,

'
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The Calibration and Validation preparation
activities are well under control: all groups
are finalising their pre-launch activities
according to established plans, updated
simulated products have been released,
and a new rehearsal data-circulation
campaign, involving use of the Envisat
User Service Facilities, is in progress. For
the data dissemination by satellite, tests
are ongoing with two transmit stations at
Kiruna and ESRIN, and 13 receiving
stations already installed at critical sites
supporting the Commissioning Phase.

A large Workshop, held at ESTEC on
16/18 May, reviewed and confirmed the
validation approach for the atmospheric
instruments. For the near-real-time
products addressing the meteorological
user community, a Workshop is being held
at ESRIN in Frascati (I) on 5 July. For the
projects selected as part of the
Announcement of Opportunity for data
exploitation (almost 700 projects selected
in 1998), the respective Principal
Investigators (Pls) are being approached
to clarify/update their requirements

The children’s Envisat launch flag drawing
competition attracted more than 11 000
entries. The 16 pre-selected winners (one

The MetOp engineering-mode! Payload Mocdiule
in ESTEC's Large Space Simulator (LSS)

per participating country) were invited to
the Le Bourget Airshow on 17 July for the
announcement of the overall winner. The
winner, a 12 year-old German girl, has
been invited to the Envisat launch, and her
drawing will be displayed on the Ariane-5
fairing

As part of the Envisat promotion
campaign, a touring exhibition has been
organised, starting with major museums in
several countries,

MetOp

The last few months have been very busy
in the ESTEC test facilities, with the
completion of the mechanical testing of
the structural-model MetOp satellite in
the acoustic, vibration and shock
environments, and the thermal-balance
and thermal-vacuum testing of the
engineering-model Payload Module in the
Large Space Simulator {LSS).
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The testing has generally been very
successful, demonstrating the structural
qualification of the satellite for flight on
both the Soyuz-ST and Ariane-5 launch
vehicles, and proving the thermal design
and electrical functioning at the expected
payload temperatures. However, some
critical questions have emerged, the most
notable concerning the ability of the US
instrument AVHRR to withstand the
vibration levels that it will experience on
MetOp. Here a gap in the understanding
of the instrument became apparent, and it
has proved necessary for the US supplier
(NOAA/NASA) to prepare a dedicated
instrument-level characterisation test. The
results of this test should be available
towards the end of the year, and will
determine whether modifications to the
instrument are required.

Although compatibility with Ariane-5 is
retained, the Soyuz-ST launcher is now
baselined for the MetOp programme, with
full compatibility expected to be achieved
by September.

The test campaign at ESTEC continues
with the important radio-frequency
compatibility testing taking place on the
engineering-model Payload Module
during the summer. In the meantime,
preparations continue for the Satellite
System Critical Design Review, scheduled
for September.

Eumetsat has been making
progress with its development of
the EPS Ground Segment, with the
Preliminary Design Review now
being finalised.

Finally, work continues with
industry to restructure the MetOp
Programme to cope with the late
delivery of Eumetsat-provided,
third-party instruments, and to
better align the programme with
the readiness of the Eumetsat
Ground Segment, which allows the
first MetOp launch to take place
only in the second half of 2005.

Meteosat Second
Generation (MSG)
The launch of MSG-1, initially

foreseen for October 2000, had to
be re-planned for January 2002

a
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due to the delay in readiness of the
Eumetsat Ground Segment. This has
resulted in storage of the engineering
model and first flight model (MSG-1) since
mid-January 2001. Meanwhile, Eumetsat
has announced a further delay to July
2002, which will be the last opportunity to
launch on an Ariane-4 vehicle.

Work in industry is now concentrated on
MSG-2 and MSG-3, while ESA is waiting
for a ‘de-storage’ request from Eumetsat
in order to prepare MSG- 1 for launch.
The need to add a shock-test programme
in order to qualify MSG-2, MSG-3 and
follow-on models for an Ariane-5 launch is
still under investigation, but is becoming
more likely.

International Space
Station

ISS Overall Assembly Sequence

A successful assembly flight to the ISS
took place during the second quarter of
2001. Flight 6A (STS-100) was launched
from Kennedy Space Center (KSC) on 19
April. During the mission, an Ultra-High
Frequency Antenna and the Space Station
Remote Manipulator System arm,

Canadarm?2, were installed, and several
scientific and system racks were
transferred from the second MPLM
(‘Rafaello’) flight to the 1SS. This flight
marked the first visit by a European
Astronaut to the ISS, with Umberto
Guidoni completing a very successful 13
days in space (see article by U. Guidoni
elsewhere in this issue).

NASA has been faced with a stringent
request from the new US Administration to
eliminate the projected cost overrun for
the ISS and intensive efforts are ongoing
within NASA, and with the International
Partners, to overcome this situation and to
protect the Station’s overall schedule and
configuration.

Columbus laboratory
Functional-module system qualification
testing began on the electrical test model
in May. A significant milestone has been
achieved with the successful completion
of the first ESA/NASA bilateral test,

in which the data-communications
exchanges between Columbus and the
rest of the ISS were tested.

Flight-unit mechanical assembly is well
underway, following installation of the
structure on the integration stand. The
subsystem racks and the stand-offs are
being pre-integrated outside the module,
and internal harness installation is
also underway.

Columbus launch barter
Nodes-2 and -3

The Node-2 proof pressure and
leakage tests have both been
successfully completed, and
preparations are underway for the
modal-survey test to be performed
in August.

Crew Refrigerator / Freezer (RFR)
The Preliminary Design Review is
in progress and the Board is
scheduled to meet in late-July.

Cryogenic Freezer (CRYOS)

Two offers for Phase-B/C/D
activities were received early in the
year and, having obtained
clarification on some issues, the
Tender Evaluation Board (TEB)

The MSG FMZ2 Radiometer prior to
integration
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report was completed in June. Currently,
Phase-B is foreseen to start no earlier
than September this year.

Cupola

The modal-survey test has been
successfully completed, with very high
fundamental frequencies, demonstrating
good de-coupling from the launch support
configuration in the Space Shuttle. A
second 1-g mock-up campaign has been
performed, verifying that the internal
ergonomic changes recommended by the
crew after the first campaign have been
properly incorporated. The thermal-
vacuum qualification test on the shutter
mechanism and the associated life-cycle
tests have been completed.

Automated Transfer Vehicle (ATV)
Following consolidation of the system
baseline at the Preliminary Design Review
(PDR), detailed design of the vehicle is
now progressing well, concentrating for
the moment on the functional architecture
and avionics-box / system-software
development. ESA, NASA and
Rosaviakosmos have signed the overall
Interface Requirements Document (IRD).

The System Requirements Review (SRR)
for the ATV Control Centre has been
successfully completed. Assembly of the
dynamic model / structural-thermal test
article is well advanced, in preparation for
the qualification test campaign.

X-38/CRV and Applied Re-entry
Technology (ART)
The second V131R drop test was
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performed on 10 July at Dryden Flight
Research Centre in California, following
intensive evaluation of the anomalous
behaviour observed during the first
(November 2000) test. Wind-tunnel and
CAD evaluations performed in Europe
were an integral part of this investigation.

The V201 vehicle’s integration is
progressing ahead of the first mechanical
test campaigns, which are due to start
towards the end of the year.

Industry has generated a revised CRV
Phase-1 proposal that is a good basis for
negotiation, and the first two rounds of
discussions have taken place, enabling
initial tasks to be released.

The Node-2 flight-unit structure

Ground-segment development and
operations preparation

The Request for Quotation (RFQ) for the
Columbus Control Centre has been
released. Due to the number of changes
brought about by the System Require-
ments Review (SRR) decisions, a three-
month schedule slip has been announced.
This starts to become critical especially
with respect 1o the readiness date for the
first ATV flight.

The RFQ for the ATV-CC Operations
Preparation Definition Phase has been
released to CNES, and the RFQ for the
equivalent contract with DLR has been
prepared for release in July.

Utilisation

Preparation

The Forum 2001 Space Station Utilisation
Symposium took place in Berlinon 5 - 7
June, with over 800 participants from the
user communities, industry, government
ministries and agencies and the commercial
world. Although the major emphasis was
on utilisation of the Space Station for
commercial purposes, its exploitation for
fundamental research, education and
outreach was also addressed.

The International Forum for the Scientific
Uses of the Space Station (IFSUSS),
which is a loose federation of the scientific

The ATV structural model nearing completion of
integration
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advisory committees from the Space
Station partners, met during the Berlin
Symposium. Following discussions on the
availability of crew-time on the Space
Station, a recommendation to represent-
atives of the US Congress to restore the
seven-crew capability, currently not planned
by NASA for the early years, was drafted.

Hardware development

The cost issues surrounding the European
Drawer Rack (EDR) video management
system were settled with industry.
Rosaviakosmos/Energia accepted the
Global Transmission System (GTS}) flight
model for launch to the Space Station in
August this year.

Studies for the relocation of the external
payloads to the Columbus External
Payload Facility (EPF) were in progress.
The formal start of the SOLAR/EXPORT
Phase-C/D took place after its approval by
the Agency'’s Industrial Policy Committee
(IPC), meeting on 11 May. The EUTEF
Project has concluded its Phase-B
extension successfully and was preparing
to enter into Phase-C/D.

Astronaut activities

During the STS-100 Shuttle mission from
19 April to 1 May, Umberto Guidoni and
his crewmates outfitted 1SS with the
Canadarm?2 and successfully delivered the
second ltalian-built MPLM module, known
as 'Raffaello’. Four ESA astronauts are
involved in the first international ISS
Advanced Training class, which started on
2 April in Houston. The ESA part of the
training will be provided at the European
Astronaut Centre (EAC) near Cologne (D)
during the second half of 2002.

ESA astronaut Claudie Haigneré has
started her crew integrated training for the
Andromede mission at Star City. She wiill
fly as Board Engineer n°1 and the Russian
cosmonaut K. Kozeiev as Board

Engineer n°2.

On 20/21 June, the Multilateral Crew
Operations Panel (MCOP) met and
finalised a document covering the
selection, assignment, training and
certification of ISS crew members. The
document is now with the Multilateral
Control Board (MCB) for approval.

Early deliveries

Data-Management System for the
Russian Service Module (DMS-R)
The DMS-R is operating successfully in
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orbit, with no problems or anomalies
reported.

Definition of and negotiations with
European industry and the Russians on
long-term engineering support for DMS-R
are in progress. This needs to be concluded
as soon as possible as the current Inter-
Agency Arrangement for DMS-R officially
expired three months after US-Lab (Destiny)
launch, which took place in January.

European Robotic Arm (ERA)

The ERA flight model has completed its
structural qualification programme; testing
continues on the ERA engineering
qualification model. Further tests on the
Mission Preparation and Training Equipment
(MPTE) showed a marked improvement in
its quality, although there are some issues
that still need to be resolved.

The ERA Phase-lll Safety Review was held
with the NASA Safety Review Board, and
has been successfully completed.

A delay of several years (to 2005/2006),
compared with the official Science Power
Platform (SPP) launch date of October
2002, has been confirmed by the Russian
Partner, as no funding has been made
available for the SPP development
programme.

Laboratory Support Equipment (LSE)
ESA confirmed that the Microgravity
Science Glovebox (MSG) engineering
model would be delivered to NASA in July,
and the flight model in August 2001, in
line with the need date for the UF-2 flight.
Delivery of the MELFI (-80°C Freezer) flight
model is planned for December.

ISS Exploitation Programme

The industrial tasks for the Early Activities
have been adjusted to cover only the
most urgent procurement and definition
activities needed to safeguard the
exploitation planning schedule. The
Expioitation Contract TEB on 11 June
agreed that the RFQ for the operations
contract could be released as soon as the
legal entity issue of the main industrial
contractors has been satisfactorily
resolved. The RFQ is ready to be released.

During the ISS Forum 2001 in Berlin, the
access rules for all Partners and the prices
of ESA, NASA and Rosaviakosmos for
commercial utilisation of the ISS were
published.

The first commercial contract has been
signed between ESA and Intospace for an
amount of 2 MEuro to be received by ESA
for services 1o be provided to Intospace.
Further studies in preparation for Public-
Private Partnerships (PPPs) between ESA
and private/institutional investors have
been conducted.

Microgravity

EMIR programmes

On 11 April, the contract between ESA
and Rosaviakosmos for ESA's participation
in the Russian M-1 Foton retrievable-
capsule flight was signed. The flight will
take place in October 2002. The STS-107
Spacehab flight is now scheduled for May
2002. Training of the crew and mission
time-line verification has continued for the
ARMS respiratory monitoring system at
NASA-JSC (Houston) and at the
Spacehab Payload Processing Facility
(SPPF) at Port Canaveral.

A Maxus-4 long-duration sounding-rocket
flight took place on 29 April. All
experiment modules worked well, sending
back full telemetry of science data.

In the third week of May, an ESA parabolic
aircraft flight took place, with fourteen
experiments being carried out, three of
them student experiments.

Microgravity Facilities for Columbus
(MFC)

Testing of the Biolab engineering model
was successfully completed in June.
Performance figures have been found to
meet, and in some cases even exceed,
specifications.

The Critical Design Reviews (CDRs) for the
Fluid-Science Laboratory (FSL) and the
Materials-Science Laboratory (MSL) were
successfully completed in April. The FSL
system-engineering-model integration was
completed in May and system testing was
initiated in June. The MSL in US Lab
system-engineering-model integration
should be completed by end-July.

Phase-A/B for the MSL using Electro-
Magnetic Levitation (MSL-EML)
technology was initiated in June, in

co-operation with DLR (D). Geosa
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New Director of
Strategy and External
Relations Appointed

Jean-Pol Poncelet has been appointed
to the post of ESA Director of Strategy
and External Relations (D/SER) for a
period of four years. He will take up duty
on 15 August.

Mr Poncelet, of Belgian nationality, studied
engineering and physics at the University
of Louvain. On graduating, he worked on
a number of science programmes at the
same university, moving on to a research
position with the Luxembourg University
Foundation. He later had an advisory role
with the Ministries of Economic Affairs and
Scientific Policy, and was advisor to the
State Secretary for Environment on
matters of nuclear security.

He began his political career in 1991 as
a Member of the Belgian House of
Representatives and, from 1995 to 1999,
was Vice-Prime Minister, Minister of
Defence and Minister of Energy. He is
currently a Member of the Belgian House
of Representatives and President of the
Social Christian parliamentary group.

Jean-Pol Poncelet has always been active
in the fields of science, technology and
education and has, during his political
career, been closely involved in space and
technology matters. Cesa

Artemis Recovery Well
Under Way

ESA's Artemis satellite successfully
reached a circular parking orbit, at an
altitude of 31 000 km, on 24 July. The
necessary manoeuvres were carried out
from the ground control
station in Fucino, ltaly, by the
operations team and system
engineers from the Altel
(Alenia Spazio-Telespazio)
consortium, supported by
ESA specialists.

The satellite, launched from
Kourou by an Ariane-5 on
12 July, had been put into
the wrong orbit due to a
failure in the launcher’s
upper stage. The erronecus
injection orbit had a perigee

of 590 km, an apogee of 17 487 km and
an inclination of 2.94°, compared to the
intended values of 858 km, 35 853 km
and 2°, respectively. Otherwise, since its
injection into orbit, the spacecraft's
behaviour has been nominal.

ESA rapidly designed a recovery strategy
that will take the satellite to its nominal
geostationary operating altitude of about
36 000 km, whilst at the same time
maximising the mission’s remaining
lifetime. This recovery strategy consists of
four steps, the first two of which have now
been successfully completed. In Step 1
(18 to 20 July), the satellite’s apogee
boost motor (chemical propulsion) was
fired during five perigee passes (i.e. when
Artemis was closest to Earth) to increase
the orbit's apogee (maximum distance
from Earth) to about 31 000 km without
significantly changing the perigee. In

Step 2 (22 to 24 July), the elliptical orbit
was made circular by three consecutive
apogee motor burns. The satellite is
therefore now in a circular parking orbit at
approximately 31000 km altitude, with an
orbit duration of about 20 hours and an
inclination of 0.8°. On completion of this
step, the solar arrays and two antenna
reflectors were fully deployed.

Artemis is now operating in quasi-nominal
mode, under the control of the ESA/Alenia
Spazio-Telespazio team, pointing at the
Earth and with its solar panels tracking the
Sun, but not yet in geostationary orbit. In
the current Step 3 with the satellite in
parking orbit, new control modes for orbit-
raising using Artemis’ ion engines for
propulsion will have to be patched in (by
software uploads to the satellite) and
commissioned. The ion engines
themselves will then be initialised and
checked out.

In Step 4, which is expected to start in
late-September and last several months,
the satellite will be ‘spiralled’ from its
parking to nominal geostationary orbit
using its novel electrical ion-propulsion
system. The latter was originally included
on Artemis to demonstrate this novel
technology for maintaining satellites in
their geostationary orbits, but it is now
being used in earnest to help rescue the
mission.

The next progress update will be released
with the start of Step 4 operations, in late
September. Qosa
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Largest Ever Space
Astronomy Contract
Goes to Alcatel Space

The largest contract ever in the history of
European space astronomy has been
awarded to Alcatel Space Industries
(France) as Prime Contractor, with Astrium
GmbH (Germany) and Alenia Spazio (ltaly)
as main contractors. Worth a total of 369
million Euros, the contract is for the
building of two ESA astronomy satellites,
the Herschel Space Observatory and
Planck. The companies will design,
develop, manufacture, test and launch the
two satellites, and commission them once
in orbit.

The decision to combine the two missions
under one contract was taken due to the
significant cost savings that could be
achieved, and in view of certain technical
similarities between the two satellites. For
instance, their final orbits are such as to
allow both spacecraft to be launched
together on the same rocket. Their launch
is scheduled for early 2007 from Kourou.

ESA and China Joining
Forces for ‘Double Star’

ESA and China are going to work together
on the ‘Double Star’ project, in which
European instruments will be flown on
Chinese satellites for the first time. The
historic agreement between the European
Space Agency and the Chinese National
Space Administration (CNSA) was signed
in Paris on 9 July by ESA's Director
General Antonio Rodota, and Luan Enjie,
Administrator of CNSA.

Double Star, two satellites developed,
launched and operated by China, and
flying in complementary orbits around the
Earth, will study the effects of the Sun on
the Earth's environment. They will carry
10 instruments that are identical to those
currently flying on the four Cluster
spacectraft, with another eight instruments
from Chinese institutes. Conducting joint
missions with Cluster and Double Star
should increase the overall scientific
returns from both missions, for example
in terms of the exploration of the
magnetotail.
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ESA will contribute eight million Euros to
the Double Star programme. The money
will be used for the refurbishment and pre-
integration of the European instruments,
the acquisition of data for four hours per
day, and the coordination of scientific
operations.

“This agreement marks a significant
advance for international cooperation in
the exploration and
peaceful use of outer
space,” said Mr Rodota.
“It is one of the most
important landmarks in
scientific collaboration
since ESA and the
People’s Republic of
China first agreed to
exchange scientific
information more than
20 years ago.”

“The Double Star
programme will be just
the first step in
substantial cooperation
between the Chinese

Once in operation, however, Herschel
and Planck will work as completely
independent satellites, with different
scientific goals and different orbits. In fact,
this will be the first time that two satellites
aimed at solving different astronomy
problems will be launched together and
subsequently injected into different orbits.

Alcatel Space will mainly take care of the
Planck Payload Module's development
and the assembly and testing of Planck.
Astrium will have the same responsibilities
for the Herschel Payload Module, as well
as the assembly and testing of the
spacecraft, while Alenia Spazio will be
responsible for the Service Modules for
both spacecraft.

The list of European companies taking
part in this large industrial undertaking
does not stop there. The subcontractors
involved in this contract will come from
all 15 of the Agency’s Member States
including Portugal, which is participating
for the first time in an ESA scientific

project. Cesa

National Space Administration and ESA,”
said Mr Luan Enjie. “The signing of
today's agreement paves the way not only
for reciprocal cooperation between
scientists, but for the establishment of
comprehensive cooperation between the

two agencies” Cesa




ESA 2000 at Max-Planck
Institute (IPP)

The ESA 2000 Space Science Exhibition
has paid a visit to the Max-Planck Institute
for Plasma Physics (IPP) in Greifswald,
Germany, where it attracted some 1500
visitors. It was opened on ‘Sun-Earth
Day’, on 27 April, by Martin Huber (ESA
Science Advisor), Friedrich Wagner
(Director of IPP) and high-level
representatives from the regional
government, the city, and the university
of Greifswald.

IPP is one of the largest fusion research
centres in Europe, investigating the
underlying physical principles of nuclear
- and hence also solar — fusion. The
location and timing were therefore perfect
for the opening of an exhibition that
includes the many discoveries made by
ESA’s solar observatories like SOHO,
Cluster and Ulysses. The 90 display
panels that make up ESA 2000 now also
include the first results from the XMM-
Newton mission and describe future
missions such as BepiColombo, Solar
Orbiter, GAIA, NGST and LISA.

Following the opening ceremony,

Frank Jansen from the Space Weather
Observatory Greifswald, ESA's consultant
for the exhibition, invited the visitors to a
tour through the exhibition. There were
also lectures open to the public on the
ESA Space Science Programme,
fusion/plasma physics, radio astronomy
and space weather. These activities,
together with the models of ESA's
Ariane-5 launcher and Cluster-lI,

in brief

The opening of the ESA 2000 Exhibition in
Greifswald

ERS-2, HST, I1ISO, SOHO, Ulysses and
XMM spacecraft on display, as well as
interactive CD-ROMs and various
publications from ESA and the IPP, the
more than 1500 visitors who attended the
exhibition in Greifswald were treated to an
impressive overview of contemporary
space science, fusion research and
space-weather phenomena

About 100 visitors celebrated Sun-Earth
Day by attending the opening of the ESA
2000 Exhibition in Greifswald. Cesa

ATV at ESTEC

A new pressurised module for the
International Space Station (ISS) arrived at
ESTEC in late July. This cargo carrier, built
by Alenia Spazio in Turin, will be integrated
with the rest of ESA's Automated Transfer
Vehicle (ATV) and prepared for structural
and thermal tests. Beginning in August
2004, the 20 t ATV will be launched by
Ariane-5 to ferry propellants, water, air,
equipment and other supplies to the ISS.
Up to 10 ATVs are planned for ISS
operations by 2012.

The unmanned ATV will dock with the
Station automatically. Astronauts will enter
the pressurised compartment to unload
the provisions and then fill it with rubbish
from the ISS. ATV will also be responsible
for an important manoeuvre: using its
main engines to boost the Station's
altitude. This process must be carried out
periodically to combat the gradual decay
in the orbit caused by atmospheric drag.
After up to 6 months attached to the
Station, ATV will then be commanded into
a destructive atmospheric reentry.  @esa

In front of the 1/4-scale model of SOHO during
the opening of the Exhibition: left

Prof. . Wagner (Director of IPP) and Prof.
M.C.E. Huber (ESA Science Advisor)
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Space Education for
ESA Children: The
Cannes Space Camp

Between 14 and 28 July this year, nearly
70 children of ESA staff from all Agency
Establishments gathered in Cannes, in the
South of France, for the annual Space
Summer Camp. The Camp was organised
by the ESA Children's Camp Club (CCC),
under the guidance of the ESA Education
Office and in collaboration with the

French organisations Provence Sciences
Techniques Jeunesse (PSTJ) and
PARSEC.

The Educational Office wants the younger
generation to feel part of the ESA space
family and to develop space awareness,
better understanding and exchanges
between children of different cultures and
nationalities. The Office offered its
sponsorship on condition that there would
be a strongly space-related programme

— no problem for the two French
associations that receive groups of
children and offer them a wide range of
space-related activities on a regular basis
throughout the year.

The children were divided into two age
groups. PSTJ took care of the youngsters
(8 to 13) and introduced them to
astronomy, the building and launching of
micro-rockets and the conception of
experiments for a stratospheric balloon.
The teenagers (13 to 18) were under the
wing of PARSEC, and their main activities
were lectures on space, the building and
launching of water rockets, astronomy, the
building of satellite mock-ups and an
industrial visit to Alcatel Space.

Both groups visited the ‘Astrorama’ in
Nice and the Nice and Calern
Observatories. One of the highlights was
on the afternoon of 25 July when ESA
Astronaut UIf Merbold visited
the Camp. The children built
lunar and martian bases with
Ulf’s help and listened to
stories about his space
missions.

Cultural programmes were not
forgotten, to balance the
space content. The space
campers visited a perfume
factory, the cities of Nice and
Monaco, the palaeontology
excavation of Lazaret, a
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museum for rural life, a grotto, the islands
of Lérins, and the medieval city of Eze.
Even after all this, there was still time to go
to the swimming pool or the beach, have
fun and relax in the French sunshine.

During the camp, the children also met
renowned astronomers, palagontologists
and engineers and, of course, made

lots of new friends from many different
countries. Afthough the activities
themselves were in French and partly
English, you could hear many other
European languages being spoken,
including Italian, German, Dutch, Spanish
and even Russian.

The ESA Education Office hopes to be
able to sponsor this corporate activity with
a programme of an equivalent quality
again, so see you at the next Space

Camp in 2002!™* Cesa

** ESA and other partners have recently signed an
agreement with PARSEC to collaberate in space
educational matters, Among the first actions is the
contribution ESA has made to help setting up courses
for teachers of different European countries so that
their schools can benefit from the same type of
activities that up to now have only been held at French
schools

Summer School Alpbach
2001 - Satellite-
Navigation Systems for
Science and Applications

62 students from various ESA Member
States (including for the first time two
students from Canada) attended the
annual Alpbach Summer School from

17 to 26 July. The Summer School is
organised by the Austrian Space Agency
together with the Austrian Federal Ministry
of Transport, Innovation and Technology,
ESA and the national space authorities of
its Member States. The project for this
year's summer students was to define
innovative satellite-navigation missions.

As part of the curriculum, about 30
experts taught the students about the
international GPS (Global Positioning
System) service, signal propagation,
reference systems, data processing, signal
architecture and signal structure, space-
based and terrestrial augmentation
systems, precise orhit determination for
gravity-field recovery, geodynamics
applications, kinematic positioning,
location-based services and atmospheric
topics.

Throughout the two weeks, the summer

students participated in a series of

workshops. Divided up into six working

groups, they discussed three different

workshop themes:

e Sounding the atmosphere with space-
borne satellite-navigation receivers

¢ Telematics applications

e Futuristic applications of satellite
navigation and their economic potential.



in brief

The students were expected to come up

with their own ideas for satellite navigation
missions. Their work therefore cuiminated
in the design of the following space missions:

PANIC (Personal Assistant for
Navigation, Information and
Communication)

This working group’s aim was to develop
a navigation/information system for
pedestrians in urban areas. The
functionalities of the system include
position determination, route
planning/guidance, and information
querying. The positioning unit would use
GPS and other integrated sensors
(stepper, compass, Loran-C).
Communication would rely on existing
terrestrial networks or/and a satellite
communication infrastructure. The basic
information (maps, etc.) would be stored
in a Processing and Display Unit (PDU),
whereas dynamic information (events,
news, etc.) would be in a central database
accessible via a communications link.

The PDU would consist of a PDA
(Personal Digital Assistant), a Webpad or a
similar unit. Input would be possible using
a touch screen or speech recognition. The
output would be on the screen and/or
using voice. In the advanced version of
the system, Augmented Reality (AR) would
be used to provide the information in a
more comfortable way.

The target groups would be tourists,
drivers and all pedestrians. In addition, it

‘TEACH SPACE 2001’
- A Marketplace for
Educational Ideas

“There are two subjects with which you
can capture the attention of any child:
dinosaurs and space. If you can combine
the two - bingo! You will teach them
everything they need.”

Who should know this better than a
someone who teaches 14 to 15 year
olds? What do teachers do when the
teach about space? And what would they
like from ESA?

ESA is organising a special forum for
teachers of pupils between 6 and 18

would be possible to subscribe to various
information channels (e.g. news and
weather, sports, restaurants, stock
quotes, etc.).

Sonar Underwater Navigation System
(SUNS)

SUNS would provide autonomous
underwater position determination by
means of small buoys that broadcast their
position and time references as sonar
signals. The positions of the buoys would
be accurately derived from GNSS. The
potential applications would range from
amateur diving to professional companies
exploring the seabed.

The SUNS system would use an array of
buoys on the sea’s surface. These buoys

Dt

could be manufactured using existing
components, making them not much
larger than the Inmarsat-E distress
peacons. The challenge would be to
develop the model for the propagation of
the sonar signals. A prototype could be
built within about a year, and the
deployment costs for the initial system
would be in the order of 20 000 Euros,
making it affordable to amateur divers and
certainly to professionals.

The SUNS solution would extend GNSS

for underwater navigation, making use

of the same reference frames. The

operations could be largely autonomous,

with no restriction on the number of users.
continued>>

years of age - TEACH SPACE
2001, the first International Space
Station Education Conference.
From 26 to 28 October, teachers of
all disciplines and from all across
Europe will be at ESA's European
Space Research and Technology
Centre (ESTEC) in Noordwijk (NL),
to present their ideas on how
space can be integrated into the
teaching of aimost all subjects at
school. The participants will not
only be meeting colleagues from
other countries and talking to ESA's
astronauts, but will also be
competing with their individual
projects for the title “Most Inspiring
Project 20017,

Cesa
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ESA SP-1255 // CD-ROM

PRICE: 10 EURO / 25 DFL el =

ENVISAT FOR METEOROLOGY (JULY 2001)
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ESA SP-1256 // CD-ROM

PRICE: 10 EURO 7 25 DFL
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PRICE: 50 EURO / 110 DFL

SPACE PLASMAS: MULTIPOINT
MEASUREMENTS VERSUS THEORY -
PROCEEDINGS OF LES WOOLLISCROFT
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2001, SHEFFIELD, UK (JULY 2001)

ED. B. WARMBEIN
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PHYSICS ON STAGE - PROCEEDINGS OF
INTERNATIONAL SCIENCE FESTIVAL,
6-10 NOVEMBER 2000, CERN, GENEVA,
SWITZERLAND (JULY 2001)

EDS. H. WILSON & B. WARMBEIN

ESA SP-497 /7 48 PAGES

NO CHARGE

THE DIGITAL AIRBORNE SPECTROMETER
EXPERIMENT (DAISEX) - WORKSHOP
PROCEEDINGS (JULY 2001)

WOODING M. (ED. R.A. HARRIS)

ESA SP-499 // 288 PAGES

PRICE: 40 EURO / 90 DFL

ESA Scientific & Technical
Reports

A NEW CODED DIGITAL MODULATION
SCHEME FOR NONLINEAR SATELLITE
CHANNELS, WITH HIGH POWER- AND
SPECTRAL-EFFICIENCY (JULY 2001)

DE GAUDENZI R., GUILLEN | FABREGAS A.,
MARTINEZ VICENTE A. & PONTICELLI B.
(ED. R.A. HARRIS).

ESA STR-242 // 68 PAGFS

PRICE: 20 EURO / 50 DFL

ESA Procedures, Standards
& Specifications

SPACE ENGINEERING - GROUND
SYSTEMS AND OPERATIONS - PART 2:
DOCUMENT REQUIREMENTS DEFINITIONS
(DRDs) (APRIL 2001)

ECSS SECRETARIAT

ECSS-E-70 PART 2A // 82 PAGES

PRICE: 20 EURO / 50 DFL Cesa
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TEACH SPACE 2001

International Space Station €ducation Conference

06 - 28 October 2001

The European Space Agency (ESA) is inviting
teachers of children aged 6 to 18 across all
subject areas to the first International Space
Station (ISS) education conference at
ESA/ESTEC in the Netherlands.

Obijective: to develop educational material
using space as a tool for teaching.

Conference Highlights:

® Exchanging ideas for using space as a tool
for interdisciplinary teaching.

® Opportunity to see projects by teachers,
for teachers.

® Network with teachers from all over Europe.

® Meet and greet European astronauts.

® Visit ESA/ESTEC's space facilities and
visitors centre.

Open call:

Do you run a space-related teaching project ? 'Space' is not only about science,
Are you developing an idea for one ? it -
Then send your proposal to us before ~ IHIsawvision, _
21 September 2001. a subject without boundaries
Proposals could range from hands-on experiments to shows,
films, CD ROMs or websites.

®  Proposals sent by teachers will be entered in a competition
- for the most inspiring project.

Registration before Friday 21 September 2001

For more information, support possibilities and registration
visit our website at http://www.estec.esa.nl/TEACHSPACE_2001
or send an e-mail to barber.uijl@esa.int

“esa.__
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Available from ESA Publications Division

Publication Number of Scope/Contents Price
issues per year

Periodicals

ESA Bulletin 4 ESA’s house magazine

Earth Observation Quarterly il

Reaching for the Skies 4

Free of charge

Remote-sensing newsletter

Space Transportation System newsletter

Source

ESA Publications Division

On Station 4 Space Station and Microgravity newsletter
Preparing for the Future 1 Technology Programme newsletter
ECSL News 4 News from the European Centre for
Space Law (under ESA auspices)
Monographs Code
Conference Proceedings (SP-xxx) Collections of papers presented at Prices vary ESA Publications Division
ESA conferences
Special Publications (SP-xxxx) Detailed monographs on
ESA programmes/projects
Brochures (BR-xxx) Concise summaries on
ESA programmes/projects
Scientific & Technical Reports (STR-xxx) Reflecting ESA's position on a given subject
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