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ABSTRACT

This Management Information Report (MIR) provides a status report of the ENVISAT Flight
Operations Segment (FOS) Implementation and Operations activities, under the responsibility of
ESOC (part of D/TOS). This report covers specifically the technical progress from January to April
2000, and includes a detailed schedule report and current action item list.
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1 GENERAL

D/TOS is responsible for the development, implementation and operations of the ENVISAT Flight
Operations System (FOS) which consists of the following elements:

ESOC Operations Control Centre including:
ENVISAT Flight Operations Control Centre
Satellite Mission Planning System
Spacecraft Software Simulator
Flight Dynamics System

Ground Station Facilities for Routine Phase Operations comprising:
Kiruna Ground Station for TTC
Back-up TTC (S-band) station support

LEOP Network.

The ENVISAT Flight Operations Segment is currently in Phase C/D development. The ESOC
schedule assumes an ENVISAT launch in June 2001.

In order to emphasise the more critical points, i.e. those potentially hazardous to schedule and/or
costs, the following key is employed throughout this document:

• Critical

0 Potentially critical
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2 SYSTEM LEVEL SUMMARY

Progress:
• Integrationworks in Kiruna completed. Station handed over to Operations in March

2000;
• Preparations for SVT-2 ongoing;
• FOCC and Simulator deliveries ongoing.
• OBSM work ongoing.
• Antenna back-up service - FAT delayed to mid May 2000;
• The extent of the mini refurbishment of the Kiruna 1Smantenna may have to be re­

defined, however, this will have no impact on Envisat;
• Work ongoing on new Kiruna M&O contract;
• Work on the definitionof communications security is ongoing in conjunctionwith the

Project;
• Testing programme progressing as planned;
• Updating of MIP i.e. establishment of FOS infrastructure configuration standard is

ongoing.

Upcoming Milestones I Open issues:
• SVT-2: this test will comprise a number of 1, 2 and 3-day/night tests over the period

7 May to 2 July 2000;
• Signature of MIP.

Problems:
• Reduced staffing levels within the FOCC software development team (TOS-GC):Q

The situation is serious as there appears to be no way to recruit the necessary
permanent staff quickly and the ITT for contractor support is held-up in contracts;

• Communications security; Q
• FOCCOBSM development is on the critical path for SVT-2. Work around solutions

could be found but these would de-value the overall test. Shifting some tests into
SVT-3 could have an overloading effect on that test;

• NASA l/F not agreed w.r.t deployment of NDIUs.
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3 ENVISAT FLIGHT CONTROL SYSTEM

The ENVISAT Flight Operations Control System is based on the use of an SCOS-1B common core
system. This will run on DECVAX machines, and use SUN workstations for the spacecraft control
consoles. The dedicated Mission Planning System will run in a SUN/UNIX environment.

3.1 Data Processing Facilities (TOS-GC)

FOCC
Progress:

• FOCC s/w Del 5.0 (i.e. the final FOCC delivery)was accepted by ESOC;
• Anite's revised FFP proposal for the full EnvisatOBSM workpackage was received

at ESOCon 28 February 2000;
• Updates in FDS, OBSM and IECF interface control documents are ongoing;
• Productionand submission to ESOCContracts Divisionof the Envisat GCM service

support RFQ;
• Installationof Scos-2000OBSM kernelon the Envisatoperational H/W configuration.

Upcoming Milestones:
• ESOC to continue with FOCC usage, problem fixing and new developments within

the new contractual frame establishedunderthe contract for Envisat Pre-launchand
LEOP Support with Envisat URD issue 6.0;

• ESOC to conclude with Anite contractual discussions on Envisat OBSM
workpackage;

• Upgrade of the FOCC to: OpenVMS; new CPU boards; new Disk controllers; new
Disks; (for VAX machines Env1C, Env1Band Env1A)

• ESOC to complete FOCC/FDS and FOCC/instrument-data interface tests;
• Continue to monitor closely the development of the Envisat OBSM software w.r.t.

delivery plans.

Problems:
• Reducedstaffing levelswithin TOS-GC: The situation is serious as there appearsQ

be noway to recruit the necessarypermanentstaff quickly and the ITT for contractor
support is held-up in contracts;

• OBSM developmentvery tight schedule for SVT-2 support. The OBSM development
will be based on SCOS-2000 kernel infrastructure. Sequential deliveries from the
developer (Anite)are planned startingearlyApril but it is not certain that the schedule
will be met.
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MPS
Progress

• MPS S/W Del 2.0a has been accepted (December 1999);
• Anite made a proposal to address all changes in MPS URD (December 1999);
• Reviewof SRO2.2;
• Reviewof FOCC-MPS ICD;
• MPS S/W Del 2.0b has been installed at ESOC on 14th March 2000 to support the

SVT-2.

Upcoming Milestones:
• ESOC to perform acceptance testing of FMPS s/w Del 2.0b;
• MPS 2.0b is the baseline for SVT2, consequently two deliveriesare planned to meet

the requirements of the two tests involving the MPS:
Delivery (OMS) planned for end of April
Delivery (Instruments) planned for end of May.

Problems:
• The MPS delivery (3.0) is scheduled for October 2000. There are still requirements

in the FOS-PDS ICD which are not stable (e.g. PEP, DMOP). These requirements
need to be defined in order to integrate them in the final delivery (3.0).

3.2 Software Simulator (TOS-GMS)

The main tool used in support of mission preparation activities will be a software satellite simulator
developed by ESOC,which will be used in particular for:
• training of staff involvedwith spacecraft operations

validation of operational procedures (nominal and contingency)
• validation of ground systems hardware and software

Progress:
• 01 Status:

In the Maintenance Phase;
• 02 Status:

Provisionally accepted;
• 03 Status:

Provisionallyaccepted.However,there are problemswith the PayloadInstrument
modeling that have been identified, affecting deliveries v.5.1 (SVT-2 delivery -
March 23) and v.5.2 (PEB & Instrument parts - April 13). These problems have
led to an agreement being made between TERMA and ESOCthat the warranty
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phase will not start until after acceptance of the v.5.2 delivery. The Warranty
period (for the PEB and Instrument parts of the simulator) will therefore start at
the earliest 13 May 2000.

• No further support from the Project is expected unless additional simulator
functionality is requested, in which case more information may be required.

Upcoming Milestones:
• Further improvements (e.g. typically after SVTs) will now be made either under the

existing maintenance agreement or by negotiated CCN.

Problems:
• None. Deliveries5.1 and 5.2 should be sufficient to verify MOD FCPs prior to SVT-2.

The most critical outstanding SPRs should be fixed at del. 5.2.

3.3 Flight Dynamics (TOS-GF)

The ENVISATFlight DynamicsSystemwill be implementedby the FlightDynamicsDivision(TOS-GF)
on the basis of previous project experience, specifically with re-utilisation of the ERS-1/2 project
support on SUN/ ORATOS and with the standard Flight Dynamics Subsystems. New elements will
include the Star Tracker and a more complex model for spacecraft surface forces.

Progress:
• HPTDG tool is complete except for CMD/TM interfaces;
• Single testing of orbit subsystem is ongoing;
• Test with FOCC & MPS Artemis interface performed on orbit information items;
• Further evaluation of CNES star catalogue (supported by CNES);
• SIC FOM review.

Upcoming Milestones:
• Continuation of orbit subsystem single testing;
• Further FDS - FOCC interface tests;
• Start development of Star Tracker Module performance tools;
• Start development of AOCS in-flight verification tools.

Problems:
• None.
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3.4 Computer Services (TOS-ONC)

Progress:
• ENVISAT FOCC Computer Hardware Configuration Document released at issue 2;
• CPU and memory upgrade for ENV1A,ENV1B, ENV1C;
• ENV1C installedwith VMS 7.1;
• ENVPASmachine configured but not yet in operation;
• ENV Proxy PCs and Proxy software on order;
• OPSLAN Security Server in place.

Upcoming Milestones:
• ENV1A and ENV1B systems update to OpenVMS 7.1 with Oracle 7.3;
• Operation of ENVPAS (Alpha) disk backup strategy.

Problems:
• Disk splitting proposal to be discussed;
• Security issue with ADM/I for internet access to the PAS system;
• The internet access bandwidth required for PAS data is still TBD;
• Long delay for PC purchase due to administrative overhead.

3.5 Communication Networks (TOS-ONC)

Progress:
• Work is ongoing to optimize the Envisat communications configuration within the

framework of an ESA-wide network strategy, which has still to be finalised. Of
paramount importanceis the issueof networksecurityand the work to-date has been
carried-out with the following objectives:
• Limitation of host exposure to:

access to resources that should not be available to external users;
access to sensitive data stored in the host;
access to a host which has special privileges (i.e. OPSNET internal
servers access the host and retrieve sensitive data stored there);
potential use of the host to attack other ESA facilities;

• Data: integrity, authentication, confidentiality and non repudiation:
Integrity: to ensure that the data content are what they should be;
Authentication: to ensure that the data comes from the correct source;
Confidentiality: to ensure that the data cannot be read by parties not
entitled to read them;
Non repudiation: to have a mechanism that allows for evidence of who
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produced or requested something.

Upcoming Milestones:
• Finalisation of an ESA-wide communications network strategy;
• Assess the impact upon the User Community of the eventual network configuration.

Problems:
• The ESA-widecommunications network strategy needs to be defined as soon Q

as possible.

4 Operations Preparation (TOS-0)

Operations preparation and execution activities fall under the responsibility of ESOC Mission and
Operations Department (TOS-0). During the reporting period the principal activity has been the
continued preparation for SVT-2. The team has in parallel continued to support preparation activities
concerning the PayloadModule, Mission Planning System and Overall System Testing.

Progress:
• SRDB:

SRDB V4A (21-Dec-1999) and V5 (6-Mar-2000);
All identified problems reported and discussed with MMS-B;
V5A (last delivery before SVT-2) delayed slightly to 1O-Apr-2000;
Some important problems (not critical for SVT-2) need to be addressed in V6;
ICU reports format generation almost complete.

• SVT-2 preparation status:
SVT-2 DTBP ls.2.1 released 1O-Mar-2000;
SVT-2 schedule iterations.

• MPS:
MPS2.0b delivered mid-Mar;
Acceptance Test ongoing.

• Others:
Various SVT instrument operations and IOMmeetings supported;
Various SVT schedule meetings supported.

• FOP:
SM Vol.5 procedures progressed;
PEB Vol.6 procedures progressed;
Vol.1 ongoing;
Next major steps: LEOP, P/L operations and P/L first switch-on.

• Documentation Progress:
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SVT-2 DTBP ls.2.1;
GFURD ls.1;
Draft SVT-2 procedures for PEB (80%) and some instruments sent for review;
ASAR deployment procedure is being completed;
SM TK still to be written (small test);
SVT-2 procedure generation schedule needs to be aligned to SVT-2 test
schedule, in general procedures available at test date -4 weeks at the latest.

Upcoming Milestones:
• P/L first switch-on plan (draft) needs further discussion;
• SVT-2 tests defined by project needs further discussion;
• SVT-2: this test will comprise a number of 1, 2 and 3-day/night tests over the period

7 May to 2 July 2000.

Problems:
• FOCCOBSM development is on the critical path for SVT-2. Work around solutions

could be found but these would de-value the overall test. Shifting some tests into
SVT-3 could have an overloading effect on that test.

• Readiness of instrument procedures and MPS;
• SCIA CTI vs. database mapping problem (SCIA provides engineering values,

database defines raw only). MOD will make it clear to the SCIA AO developers that
their CTls must be compatible with the PMTD e.g. raw values, or else they will be
excluded from SVT-2.

5 ENVISAT FOS GROUND STATIONS (TOS-ONS & TOS-GS)

5.1 GroundStations

The ENVISAT related station preparations (engineering and operations) are carried out under the
responsibilityof the ENVISAT-Stationand FacilitiesManagerwithinTOS-ONS. The engineeringtasks
are delegated to TOS-GS. The major preparation tasks are:

Enhancementof the KirunaG/Swith additionalpayloaddata receptionchainsand a newM&C
system.
Refurbishment of the existing Kiruna 1Smantenna to enable reliable support throughout the
ENVISAT-1 mission. During the refurbishment period, support from a Back-Up Antenna
(BUA) procured by the Swedish Space Corporation (SSC) will be provided.
Provision of the following stations for LEOP:

ESA stations:
Vilspa
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Kourou
Perth
Kiruna

External stations:
Fairbanks (Poker Flats)
Wallops
Santiago
Kerguelen

Station system engineering and co-ordination.
Compatibility testing

Progress:

• Kiruna Station Upgrade:
Station hand-over to TOS-ON took place on 3 March 2000.

• Kiruna Central Station Monitoring Computer:
Formal hand-over to Operations has taken place. CSMC operationally used for
ERS since Dec '99;
Delivery of version 1.2 and operator/tailoring training is ongoing;
URD for ENVISAT enhancement (13-m front-end, simplified information
exchange via TCP/IP) is being prepared;
Industrial team and work will change to new company.

• SSC Back-up Antenna:
ICD for interfacing CSMC to commercial FEC is available;
Date for front-end FAT is currently mid May 2000;
On-site installation in summer 2000;
Extensive operational validation;
Readiness 1st February 2001.

• Refurbishment of existing 15m Antenna Front-end:
In view of the intense future utilisation of Kiruna the scope of the upgrade is
being reassessed;
Refurbishment activities before L-3 months or after L+6 months;
Generation of formal requirements and corresponding procurement
documentation to start.

• NDIU:
NDIU for SVT commissioned at ESTECand handed over to Operations;
NDIU now under formal configuration control;
NDIU is ready to support SVT.

• ESTRACK Network (LEOP):
ESTRACK network upgrade is completed. Stations are usable for ENVISAT.

• CNES LEOP Support:
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Enhancement of CNES/ESA Passerelle for ENVISAT support is ready;
RF compatibility test with (retrofitted) suitcase is confirmed for week 26.
Availability of RF suitcase is a pre-requisite;
End-to-end interface validation tests between FOCC and Kerguelen are
earmarked for week 27 (possible resource conflict with SVT).

• NASA Support:
Project Service Level Agreement (PSLA) based on deployment of NDIUs is
being worked out.

• Ground Communications:
Requirementsfor ground communications (LEOPand routine phase) are being
reassessed;
Comms for SVT have been established.Apart from some minor difficultieswith
voice codec, the system is ready.

Problems:
• None.

6 FOS SYSTEM TESTING (TOS-OGE)

Progress:
• FOS Component testing well underway.
• FOS Internal testing proceeding as expected.
• FOS External testing underway.

Upcoming Milestones:
• Continuation of above;
• Detailed planning to be published in separate document.

Problems:
• None.
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