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1 Scope 

This document reports on the Instrument FDIR OBCP Test dry-run performed as part 
of the Integrated System Test (IST) 1 Part 1 in Helium-1 conditions at ESTEC, 
Noordwijk, NL. 

Due to the overall duration of the test and a number of initial problems occurring prior 
to the start of the test, the test itself was split in two. The first part covered HIFI and 
PACS OBCP FDIR (executed 29-30/04/2008), the second covered SPIRE FDIR 
OBCP (executed 21/05/2008). 

 

1.1 Objective  

The objective of the test was to functionally check the correct execution of instrument 
specific CMDU controlled FDIR OBCPs as per AD-1 section 5.8.13. This covers the 
following OBCPs: 

SPIRE 

 SPIRE_OPE_STOP 

 SPIRE_OPE_RESUME 

 SPIRE_DRCU_OFF 

 SPIRE_OFF_CTRL 

 SPIRE_OFF 

PACS 

 PACS_POWER_CYCLE 

 PACS_NORMAL_OFF 

 PACS_IMMEDIATE_OFF 

HIFI 

 HIFI_RESET 

 

For PACS, one additional FDIR OBCP was also checked in attempt to avoid 
repeating this particular OBCP in PACS specific commissioning test. 

 PACS_SAFE 
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1.2 Summary Conclusion 

All FDIR were successfully executed as planned. A number of NCRs & SPRs were 
raised (some during debug of the test), but none appear to have directly affected the 
objectives of the test. However, NCRs 4229 & 3512 should be reviewed in more to 
detail to confirm that they were due to the trigger mechanism (bus jamming) rather 
than the OBCP itself. There were some deviations from the IST Specification (AD-1), 
however these were agreed prior to the start of test at the TRR, see section 4.6 for 
details. 

One further consideration for the SPIRE OBCP FDIR (as already raised at the TRR) 
is that the current version of SPIRE OBSW release 2.2H does not fully implement 
FDIR. Therefore, for IST1, a workaround was necessary to initiate the SPIRE events 
that would trigger the respective OBCPs. 

Further analysis of the detailed test data is also required for the HIFI Reset OBCP to 
confirm that the Soft Reset was handled correctly as this is not possible from the real-
time HK TM generated during the test. 
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2 Documents / Drawings 

2.1 Applicable Documents 

AD-1 Herschel IST Specification, Issue 5 redlined HP-2-ASP-SP-0939 

AD-2 Herschel IST Test Case “Test of Instrument 
FDIR OBCP”, Issue 1 

HP-2-ASED-TP-0197 

AD-3 Leading Procedure for Herschel IST, Issue 4 HP-2-ASED-TP-0134 

 

2.2 Reference Documents 

RD-1 As-Run (29-30/04/2008 HIFI PACS) Herschel 
IST Test Case “Test of Instrument FDIR 
OBCP”, Annex 1a to this test report 

HP-2-ASED-TP-0197 

RD-2 As-Run (28-30/04/2008 HIFI PACS) Leading 
Procedure for Herschel IST”, Annex 1b to this 
test report 

HP-2-ASED-TP-0134 

RD-3 As-Run (21/05/2008 SPIRE) Herschel IST Test 
Case “Test of Instrument FDIR OBCP”, Annex 
2a to this test report 

HP-2-ASED-TP-0197 

RD-4 As-Run (21/05/2008 SPIRE) Leading 
Procedure for Herschel IST”, Annex 2b to this 
test report 

HP-2-ASED-TP-0134 

RD-5 CDs of Retrieved Test Data Annex 3 to this 
test report 

HP-2-ASED-TR-0257-A3 

RD-6 Payload Management & OBCP TN, Iss 6 H-P-1-ASP-TN-1072 

 

2.3 Other Documents 

OD-1 TRR for IST1 Instrument FDIR OBCP MoM, 
dated 28/04/2008 

H-P-TASF-MN-10390 

OD-2 Delta TRR for IST1 Instrument FDIR OBCP 
MoM, dated 29/04/2008 

H-P-TASF-MN-10397 

OD-3 Delta TRR for IST1 SPIRE FDIR OBCP MoM, 
dated 14/04/2008 

H-P-TASF-MN-10439 

OD-4 Delta TRR for IST1 SPIRE FDIR OBCP MoM, 
dated 20/05/2008 

H-P-TASF-MN-10466 

OD-5 PTS for IST1 Instrument FDIR OBCP MoM, H-P-TASF-MN-10513 
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dated 23/05/2008 

 

2.4 Acronyms & Abbreviations 

See AD-3. 
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3 Test characteristics 

3.1 Title 

Herschel IST Test Case “Test of Instrument FDIR OBCP” 

 

3.2 Unit tested 

Spacecraft CDMS OBCP FDIR for Instruments  

 

3.3 Description 

The tests performed functionally check the correct execution of instrument specific 
CMDU controlled FDIR OBCPs as per AD-1 section 5.8.13. This covers the following 
OBCPs: 

SPIRE 

 SPIRE_OPE_STOP 

 SPIRE_OPE_RESUME 

 SPIRE_DRCU_OFF 

 SPIRE_OFF_CTRL 

 SPIRE_OFF 

PACS 

 PACS_POWER_CYCLE 

 PACS_NORMAL_OFF 

 PACS_IMMEDIATE_OFF 

HIFI 

 HIFI_RESET 

For PACS, one additional FDIR OBCP was also checked in attempt to avoid 
repeating this particular OBCP in PACS specific commissioning test, namely: 

 PACS_SAFE 

 

3.4 Applied procedures 

See AD-2 
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3.5 Requirements to be verified 

Not applicable 

 

3.6 Corresponding minutes of meetings 

[OD-1] through [OD-5] 

 

3.7 General test flow 

The test was executed in the following order: 

Session 1 (29-30/04/2008) 

 HIFI OBCP FDIR 

 PACS OBCP FDIR 

Test terminated early due to lack of time before next formal IST test 

 

Session 2 (21/05/2008) 

 SPIRE OBCP FDIR 
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4 Test execution 

4.1 Date and time 

Session 1 (HIFI & PACS) 

Power ON and initial S/C configuration: 

28/04/2008 21:17 – 22:33 UTC  

Test configuration and actual test:  

29/04/2008 15:10 UTC – 30/04/2008 01:47 UTC 

Power OFF: 

30/04/2008 02:24 – 03:10 UTC  

 

Session 2 (SPIRE) 

Power ON and initial S/C configuration: 

21/05/2008 04:38 – 08:24 UTC 

Test configuration and actual test:  

21/05/2008 09:05 – 15:00 UTC 

Power OFF 

21/05/2008 16:49 – 17:21 UTC 

 

4.2 Tag / session reference 

Session 1 (HIFI & PACS) 

2008_04_28_21_05_hercdmu_hpws22_REALTIME_INST_FDIR 

 

Start tag : IST1_PART1_TP-0197_1_1_END_001 

End tag :  IST1_PART1_TP-0197_1_1_END_001 

 

Session 2 (SPIRE) 

2008_05_21_04_38_heracms_hpws22_REALTIME_INST_FDIR 

 

Start tag : IST_1_PART1_TP_0197_ISS1_FDIR_OBCP_SPIRE_END_001 

End tag :  IST_1_PART1_TP_0197_ISS1_FDIR_OBCP_SPIRE_END_001 
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4.3 Personnel 

Test Director:  S. Mooney 

Test Conductor : S. Hamer 

HPCCS Operator : See As-Run 

AIT QA: See As-Run 

 

4.4 Detailed test timeline 

This section references the relevant documentation detailing the test execution 
timeline. For a summary of the main events of the test timeline refer to section 4.7. 

 

4.4.1 Start of test / end of test 

See section 4.1.  

Further details are provided in the as-run procedures annexed to this test report. The 
AIT logbooks covering the test are also attached for information. 

 

4.4.2  Time of event as deviation 

Details are provided in the as-run procedures annexed to this test report. The AIT 
logbooks covering the test are also attached for information. 

 

4.4.3  Time zone to be ignored in case of deviation 

Details are provided in the as-run procedures annexed to this test report. The AIT 
logbooks covering the test are also attached for information. 

 

4.4.4  Time of SPR / NCR 

Details are provided in the as-run procedures annexed to this test report. The AIT 
logbooks covering the test are also attached for information. 

 

4.4.5  Time of milestone in test 

Details are provided in the as-run procedures annexed to this test report. The AIT 
logbooks covering the test are also attached for information. 
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4.5 Problems found during the test 

4.5.1 Procedure Variations 

4.5.1.1 Lead Procedure for HIFI & PACS FDIR OBCP (TP-0134) 

PVS 
No 

Description and Impact on Test (If any) Impacts Test 
Objectives (Y/N) 

1.  Running of a standalone script for another activity N 

2.  Abort of Packet Store dump because taking too long 
(impacting on following test start) 

N 

3.    

 

4.5.1.2 IST Procedure for HIFI & PACS FDIR OBCP (TP-0197) 

PVS 
No 

Description and Impact on Test (If any) Impacts Test 
Objectives (Y/N) 

1.  Procedure updates for next issue/run of the procedure N 

2.  Change of Downlink Data Rate (150Kbp  1.5Mbps) N 

3.  Add missing call to script to switch HIFI from Standby1-
Ops mode  

N 

4.  Add missing details from procedure for HIFI IEGSE 
(dis)connection & initial configuration 

N 

5.  Investigate NCR4181 problems (Script not able to see 
TM packets) 

N  

but extended 
duration of test 

6.  Workaround for script errors – SPR-502 refers N 

7.  Corrections if initial setup errors due to separate test 
activity performed between power on and FDIR OBCP 
test 

N 

8.  Skip switch on of PACS again after last OBCP 
triggering to overrun in test time. Step superfluous as 
S/C being switched off anyway.  

Also skip SPIRE FDIR OBCP 

N 
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4.5.1.3 Lead Procedure for SPIRE FDIR OBCP (TP-0134) 

PVS 
No 

Description and Impact on Test (If any) Impacts Test 
Objectives (Y/N) 

1.  ACMS SCOE did not boot. SCOE restarted, Operator 
Notes updated. Delayed start of test but no impact on 
the test itself. SPR-535 raised. 

N 

 

4.5.1.4 IST Procedure for SPIRE FDIR OBCP (TP-0197) 

PVS 
No 

Description and Impact on Test (If any) Impacts Test 
Objectives (Y/N) 

1.  Steps to be performed for SPIRE FDIR OBCP as 
agreed at Delta TRR 

N 

2.  Procedure updates for next issue/run of the procedure N 

3.  Recovery from Unplanned SPIRE_OFF_CTRL OBCP 
Triggering 

N 

4.  Perform additional (non-test related) activity prior to 
switching OFF SPIRE (ACS SD-0344 – EEPROM 
memory dumps) 

N 
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4.5.2 NCR/SPR Summary 

4.5.2.1 NCRs Opened/Recurred/Closed 

NCR No Title During O/R/C 

3512 SPIRE DPU reports missing Time 

Sync Pulse on MIL Bus 1553 

HIFI Reset OBCP 

RD-1 Section 7.3 step 68 

R 

3958 IST PACS unexpected OBCP 

triggered before OBCP PACS 

SAFE completion 

All OBCP FDIR where CDMU 

generates 5,4 events to report 

actions 

R 

4128 SPIRE goes to an improper status 

with jamming 

SPIRE DRCU OFF OBCP 

RD-3 Section 7.5 step 225 

R 

4175 Unexplained behaviour of CCS HIFI power ON 

RD-1 Section 7.2 

O 

4177 IST test Instrument FDIR OBCP 

stopped before end of test 

End of PACS OBCP FDIR 

RD-1 Section 7.4 step163 

O 

4179 Transfers of RT 13, 16 (HIFI ICU 

Nominal)  and PACS DPU Nominal 

are delayed 

PACS power ON 

RD-1 Section 7.2 

O 

4181 CCS Reports no telemetry packet 

received 

Various times during instrument 

power ON 

RD-1 & RD-3 Section 7.2 

O 

4228 SREM TLM DEF4W160 SVM Power on for SPIRE FDIR 

OBCP  

RD-3 Section 7.2 Step 25 

O 

4229 Unexpected ACMS 5,1 event HIFI Reset OBCP and SPIRE 

OFF OBCP 

RD-1 Section 7.3 step 68 & RD-

3 Section 7.5 step 270 

O 

4250 HIFI Generates many OBS runtime 

errors during RESET OBCP FDIR 

triggering 

HIFI Reset OBCP 

RD-1 Section 7.3 step 68 

O 
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4.5.2.2 SPRs Opened/Recurred/Closed 

SPR No Title O/R/C 

501 Removal of HIFI IEGSE related steps from script O 

502 Errors in calls to scripts O 

503 Incorrect info prompt in script O 

535 Start Tracker simulator failed to boot on first attempt O 

536 Unintentionally triggering of SPIRE_OFF_CTRL OBCP, 

procedure/script to be updated to warn operator prior to switching off 

SPIRE 

O 

537 Duplicated prompt in script to set CDMS SCOE offline O 
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4.5.3 List of NCRs and SPRs raised and what action was taken if any 

4.5.3.1 NCRs 

NCR 

No 

Action taken Impacts Test 

Objectives (Y/N) 

3512 SPIRE DPU reports missing Time Sync Pulse on MIL Bus 

1553. 

RAL still investigating with IFSI. 

N 

3958 IST PACS unexpected OBCP triggered before OBCP PACS 

SAFE completion 

NCR believe corrected for in next CCS S/W release, 

currently pending formal delivery and installation on HPCCS 

at ESTEC. 

N 

4128 RAL investigating but are not unduly concerned by the 5,1 

event,  

N 

4175 This is an HIFI HPSDB related problem which didn’t directly 

affect the test, but the constant error messages for several 

minutes at a time during test configuration set up did make 

identifying other potential anomalies difficult. Typical 

message generated: 

BEHVLimC/MONTMdsk tasks reporting Operation overflow: 

uinteger (1356) - integer (32226). Results truncated to: 0. 

HIFI MIB and HPSDB to be updated accordingly. 

Recommend update to NCR title. 

N  

but could mask 

other problems 

therefore should be 

fixed as a matter of 

priority 

4177 This was purely a NCR to cover the early termination of the 

test due to time constraints. 

NCR to be closed 

N 

4179 Title may be misleading and should be updated to reflect 

actual observation.  

Not clear whether this is actually a real anomaly (maybe 

normal behaviour of the CMDS bus monitor transfer 

reported as “pending” not actually reported as “delayed” as 

detailed in the NCR). Originally thought to may have been 

the cause of NCR-4181 but online analysis during the test 

showed this not to be the case. 

TAS-I/TAS-F to analyse and verify 

N 

4181 Again title should be revised to be more accurate. In actual N 
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NCR 

No 

Action taken Impacts Test 

Objectives (Y/N) 

fact it is test scripts (and not the CCS) that are reporting that 

they cannot find packets. Analysis clearly shows the 

packets are being received on the HPCCS and in the right 

timeframe. (ref. also related NCR-3140 from TAS-I) 

NRB held, additional information supplied, currently under 

investigation by TERMA.  

Needs urgent attention as, currently, there is no 100% 

certain workaround for this problem and can have a major 

impact on test performance. 

but extended 

duration of test, and 

has a potential 

impact on many 

other tests 

4228 This appears to be a HPSDB calibration error identified 

during IST_START (RD-4) so will be common to all ISTs. It 

may have been introduced by the correction to NCR-3986 

or masked by the anomaly reported in NCR3986. 

NRB required and correction implemented 

N 

4229 
Unexpected ACMS TM(5.1) event packet TimeSync 

problem (2.1xe+09) on APIDs 512 & 514 during triggering of 

SPIRE_OFF OBCP. This may have been due to the bus 

jamming affecting the ACMS packet transfer or the 

execution of the SPIRE_OFF OBCP. 

 

NB. Post test analysis shows this event packet was also 

reported during bus jamming for HIFI RESET OBCP on 

29/04/2008. NCR needs to be updated  

 

NRB required and investigation into cause required (CDMU 

bus monitor logs required for the period of the OBCP 

triggering: 21/05/2008 14:53-14:55). 

Possibly 

4250 HIFI Generates many OBS runtime errors during RESET 

OBCP FDIR triggering. 

NRB to be held, HIFI to investigate, maybe related to  

N 
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4.5.3.2 SPRs 

SPR No Action taken Impacts Test 

Objectives (Y/N) 

501 Corrected, awaiting closure verification, IST2 N 

502 Corrected, awaiting closure verification, IST2 N 

502 Corrected, awaiting closure verification, IST2 N 

535 Star Tracker SCOE doesn’t boot sometimes (this is a 

known problem). Initially the wrong operator note was 

used to try and recover but failed. Subsequently recovery 

with the correct operator note (No.4) was successful. The 

incorrect operator note (No. 3) has now been removed to 

avoid repetition. 

SPR to be closed. 

N 

Delayed start of test 

execution only 

536 The SPIRE_OFF_CTRL OBCP was unintentionally 

triggered when switching SPIRE OFF after triggering 

SPIRE_DRCU_OFF OBCP. During switch-off the test 

script suspends generation of HKTM on both APIDs (1280 

& 1282) for SPIRE and prompts the operator to continue 

when packets have been stopped. However, at the time a 

PVS was being written, which delayed continuing the 

script. This resulted in the CMDS reporting TMSick (as 

SPIRE was On but no TM being generated) and 

consequently initiating the SPIRE_OFF_CTRL OBCP).  

Procedure to be updated to warn the operator of this prior 

to switching OFF SPIRE, and possibly script. 

N 

Delayed recovery for 

next OBCP test 

537 Corrected, awaiting closure verification, IST2 N 
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4.5.4 Procedure changes 

See PVS sheets in section 8 of the “as-run” procedures and summarised in 4.5.1. 

 

4.6 Deviations from Test Requirements 

Specification Test Procedure Agreed at TRR 

Tests to be performed at 

the end of other IST test 
cases (APs) with specific. 
See section 5.8.13.3 of AD-
1 

Specific nominal IST_START 

configuration used for IST1. For 
IST2 tests can be appended to the 
end of other IST test cases as per 
AD-1 

Yes – see OD-1 

See section 5.8.13.5 of AD-
1 for list of instrument 
OBCP FDIR to be tested 

Additional PACS OBCP FDIR 
tested: 

These additional tests could be 
skipped for IST2 

Yes – see OD-1 

Not a requirement Recovery of PACS after final PACS 
OBCP FDIR triggering not 
performed in order to save time 
switching off at the end of the test 

No – See PVS 

Section 5.7.1.3 of AD-1 SSMM dump aborted due to time 
constraints (switching off to allow 
following formal test to be performed 
on schedule 

No – See PVS 
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4.7 Test Execution Summary 

The test was successfully performed, but had to be performed in two parts due to 
time constraints, however, neither this nor any of the PVSs raised directly affected 
the test objectives. A brief timeline summary of the main events is given below. 

 

4.7.1 HIFI/PACS FDIR OBCP IST 29-30/04/2008 

Date(DoY) & 

Time UTC 

Event NCR 

29/04/2008 (120)  

20:42 

S/C in required configuration for first 
Instrument FDIR OBCP (HIFI) 

 

29/04/2008 (120) 

21:55:00 

Triggering of DB_OBCP_H_HIFI_RESET 
(via DLL) 

Jamming start/stop times required from 
CDMU SCOE 

 

29/04/2008 (120) 

21:55:00 

Unexpected 5,1 event from SPIRE 
(NO_TIMESYNC_ID) 

3512 

29/04/2008 (120) 

21:55:00 

Unexpected event from ACMS during bus 
jamming 

4229 (raised 
during SPIRE 
FDIR OBCP) 

29/04/2008 (120) 

21:55:15 

Subschedule Status Change 5,1 event  

29/04/2008 (120) 

21:55:18 

HIFI OBS Runtime errors reported 4250 

29/04/2008 (120) 

21:55:23.089 

“SDB HIFI Failed TC First” 5,1 event 

reported 

 

29/04/2008 (120) 

21:55:23.339 

“SDB HIFI Failed TC Second” 5,1 event 
reported 

 

29/04/2008 (120) 

21:55:24 

Hifi Soft Reset 5,4 event reported (0x3001) 3958 (Text 
reports 
OBCP_Evt Hifi 
Off) 

29/04/2008 (120) 

21:55:50 

OBCP_Evt Hifi Off 5,4 event reported 
(0x3000) 
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Date(DoY) & 

Time UTC 

Event NCR 

29/04/2008 (120) 

21:56:30 

Completion of DB_OBCP_H_HIFI_RESET  

End Condition HIFI OFF  

Table 4.7.1-1 DB_OBCP_H_HIFI_RESET Timeline 

 

Date(DoY) & 

Time UTC 

Event NCR 

30/04/2008 (121) 
00:02:00 

Triggering of DB_OBCP_H_PACS_SAFE via 
PACS test script 

 

30/04/2008 (121) 

00:02:32 

3 x 5,2 PACS Events (2_22) + 3 x 5,1 PACS 
Exception Report Events (0_4) 

 

30/04/2008 (121) 

00:02:33 

OBCP Start 5,1 Event  

30/04/2008 (121) 

00:02:38 

Subschedule Status Change 5,1 event  

30/04/2008 (121) 

00:02:38 

3 x 5,2 PACS Events (2_22) + 3 x 5,1 PACS 
Exception Report Events (0_4) 

 

30/04/2008 (121) 

00:02:54 

Completion of DB_OBCP_H_PACS_SAFE 
OBCP Ended 5,1 Event 

 

End Condition PACS SAFE  

Table 4.7.1-2 DB_OBCP_H_PACS_SAFE Timeline 

 

Date(DoY) & 

Time UTC 

Event NCR 

30/04/2008 (121) 
00:18:22 

Triggering of 
DB_OBCP_H_PACS_POWER_CYCLE via 
CMDU command DCAST185 

 

30/04/2008 (121) 

00:18:22 

OBCP Start 5,1 Event  

30/04/2008 (121) Subschedule Status Change 5,1 event  
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Date(DoY) & 

Time UTC 

Event NCR 

00:18:25 

30/04/2008 (121) 

00:18:34 

Class A Temperature Anomaly 5,1 event 
reported 

 

30/04/2008 (121) 

00:19:11 

PACS BOLC Bias Reset 5,4 event reported 
(0x2001) 

3958 (Text 
reports 

OBCP_Evt 
Hifi Off) 

30/04/2008 (121) 

00:19:32 

PACS OFF 5,4 event reported (0x2000) 3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

30/04/2008 (121) 

00:19:34 

Class A Temperature Anomaly Ended 5,1 event 
reported 

 

30/04/2008 (121) 

00:21:34 

Class A Temperature Anomaly 5,1 event 
reported 

 

30/04/2008 (121) 

00:23:34 

Class A Temperature Anomaly Ended 5,1 event 
reported 

 

30/04/2008 (121) 

00:23:47 – 00:25:53 

5 x 5,1 events reported by PACS (3_32776, 
3_33041, 0_20, 2x 5_28, 0_14 & 0_10)  

 

30/04/2008 (121) 

00:26:26 

PACS FPU ON 5,4 event reported (0x2002) – 
Not clear why there should be a 5,4 event when 
nominal switch on of a unit has occurred. 

3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

30/04/2008 (121) 

00:26:50  

Completion of 
DB_OBCP_H_PACS_POWER_CYCLE 

OBCP Ended 5,1 event 

 

End Condition PACS SAFE  

Table 4.7.1-3 DB_OBCP_H_PACS_POWER_CYCLE Timeline 

 

Date(DoY) & 

Time UTC 

Event NCR 

30/04/2008 (121) 
00:45:00 

Triggering of 
DB_OBCP_H_PACS_NORMAL_OFF via PACS 

 



 
Test Report Herschel 

 

Doc. No:  HP-2-ASED-TR-0257  Page 24 
Issue: 1  of 50 
Date: 5th June 2008 File: HP-2-ASED-TR-0257 Inst FDIR IST1 Iss1.doc   

 

Date(DoY) & 

Time UTC 

Event NCR 

test script 

30/04/2008 (121) 

00:45:45 

3 x 5,2 PACS Events (2_22) + 3 x 5,1 PACS 
Exception Report Events (0_25) 

 

30/04/2008 (121) 

00:45:45 

OBCP Start 5,1 Event  

30/04/2008 (121) 

00:45:47 

Subschedule Status Change 5,1 event  

30/04/2008 (121) 

00:45:51 

17 x 5,2 PACS Events (2_22) + 17 x 5,1 PACS 
Exception Report Events (0_25) 

 

30/04/2008 (121) 

00:46:34 

PACS BOLC Bias Reset 5,4 event reported 
(0x2001) 

3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

30/04/2008 (121) 

00:46:54 

PACS OFF 5,4 event reported (0x2000) 3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

30/04/2008 (121) 

00:46:57 

Completion of 
DB_OBCP_H_PACS_NORMAL_OFF 

OBCP Ended 5,1 event 

 

End Condition PACS OFF  

Table 4.7.1-4 DB_OBCP_H_PACS_NORMAL_OFF Timeline 

 

Date(DoY) & 

Time UTC 

Event NCR 

30/04/2008 (121) 
01:10:00 

Triggering of 
DB_OBCP_H_PACS_IMMEDIATE_OFF via TM 
DFL 

 

30/04/2008 (121) 

01:10:11 

OBCP Start 5,1 Event  

30/04/2008 (121) 

01:10:13 

Subschedule Status Change 5,1 event  
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Date(DoY) & 

Time UTC 

Event NCR 

30/04/2008 (121) 

01:10:45 

Completion of 
DB_OBCP_H_PACS_IMMEDIATE_OFF 

OBCP Ended 5,1 event 

 

End Condition PACS OFF  

Table 4.7.1-5 DB_OBCP_H_PACS_IMMEDIATE_OFF Timeline 
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4.7.2 SPIRE FDIR OBCP IST 21/05/2008 

Date(DoY) & 

Time UTC 

Event NCR 

21/05/2008 (142)  

11:17 

S/C in required configuration for first Instrument 
FDIR OBCP (SPIRE) 

 

21/05/2008 (142)  

11:21:51 

Triggering of DB_OBCP_H_SPIRE_OPE_STOP 

 via SPIRE test script 

 

21/05/2008 (142)  

11:21:52 

OBCP Start 5,1 Event  

21/05/2008 (142)  

11:21:54 

Subschedule Status Change 5,1 event  

21/05/2008 (142)  

11:21:56 

SPIRE Operations Stopped 5,4 event reported 
(0x1003) 

3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

21/05/2008 (142)  

11:17 

Completion of 
DB_OBCP_H_SPIRE_OPE_STOP 

OBCP Ended 5,1 event 

 

End Condition SPIRE Operations Stopped  

Table 4.7.1-1 DB_OBCP_H_SPIRE_OPE_STOP Timeline 
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Date(DoY) & 

Time UTC 

Event NCR 

21/05/2008 (142)  

11:44:05 

Triggering of 
DB_OBCP_H_SPIRE_OPE_RESUME 

 via SPIRE test script 

 

21/05/2008 (142)  

11:44:06 

OBCP Start 5,1 Event  

21/05/2008 (142)  

11:44:09 

Subschedule Status Change 5,1 event  

21/05/2008 (142)  

11:44:10 

SPIRE Operations Resumed 5,4 event reported 
(0x1004) 

3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

21/05/2008 (142)  

11:44.13 

Completion of 
DB_OBCP_H_SPIRE_OPE_RESUME 

OBCP Ended 5,1 event 

 

End Condition SPIRE Operations Stopped  

Table 4.7.1-2 DB_OBCP_H_SPIRE_OPE_RESUME Timeline 
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Date(DoY) & 

Time UTC 

Event NCR 

21/05/2008 (142)  

12:06:02 

Triggering of DB_OBCP_H_SPIRE_DRCU_OFF 

 via SPIRE test script 

 

21/05/2008 (142)  

12:06:03 

OBCP Start 5,1 Event  

21/05/2008 (142)  

12:06:06 

Subschedule Status Change 5,1 event  

21/05/2008 (142) 

12:06:07 

5,1 & 5,4 events from SPIRE reporting loss of 
DRCU (DCU, MCU, SCU) 

 

21/05/2008 (142) 

12:06:07 

SPIRE VM_COPYTABLE_FAULT 5,1 event 4128 

21/05/2008 (142)  

12:06:09 

SPIRE DRCU OFF 5,4 event reported (0x1000) 3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

21/05/2008 (142)  

12:06:12 

Completion of 
DB_OBCP_H_SPIRE_DRCU_OFF 

OBCP Ended 5,1 event 

 

End Condition SPIRE DRCU OFF  

Table 4.7.1-3 DB_OBCP_H_SPIRE_DRCU_OFF Timeline 
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Date(DoY) & 

Time UTC 

Event NCR 

21/05/2008 (142)  

13:57:54 

Triggering of DB_OBCP_H_SPIRE_ OFF_CTRL 

 via SPIRE test script 

 

21/05/2008 (142)  

13:57:54 

OBCP Start 5,1 Event  

21/05/2008 (142)  

13:57:58 

Subschedule Status Change 5,1 event  

21/05/2008 (142)  

13:58:22 

SPIRE Shutdown 5,4 event reported (0x1002) 3958 (Text 
reports 
OBCP_Evt 
Hifi Off) 

21/05/2008 (142)  

13:58:24 

Completion of 
DB_OBCP_H_SPIRE_OFF_CTRL 

OBCP Ended 5,1 event 

 

End Condition SPIRE OFF  

Table 4.7.1-4 DB_OBCP_H_SPIRE_OFF_CTRL Timeline 
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Date(DoY) & 

Time UTC 

Event NCR 

21/05/2008 (142)  

14:53:45 

Triggering of DB_OBCP_H_SPIRE_ OFF 

 via bus jamming (DLL) 

 

21/05/2008 (142)  

14:53:49 

OBCP Start 5,1 Event  

21/05/2008 (142) 

14:53:49 

Unexpected event from ACMS during bus 
jamming 

4229 

21/05/2008 (142)  

14:53:50 

Subschedule Status Change 5,1 event  

21/05/2008 (142)  

14:54:06 

SPIRE Switched OFF 5,4 event reported 
(0x1001) 

3958 (Text 
reports 
OBCP_Evt Hifi 
Off) 

21/05/2008 (142)  

14:54:10 

Completion of DB_OBCP_H_SPIRE_OFF 

OBCP Ended 5,1 event 

 

End Condition SPIRE OFF  

Table 4.7.1-5 DB_OBCP_H_SPIRE_OFF Timeline 
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4.8 Summary conclusion 

All FDIR were successfully executed as planned. A number of NCRs & SPRs were 
raised (some during debug of the test), but none appear to have directly affected the 
objectives of the test. However, NCRs 4229 & 3512 should be reviewed in more to 
detail to confirm that they were due to the trigger mechanism (bus jamming) rather 
than the OBCP itself. There were some deviations from the IST Specification (AD-1), 
however these were agreed prior to the start of test at the TRR, see section 4.6 for 
details. 

One further consideration for the SPIRE OBCP FDIR (as already raised at the TRR) 
is that the current version of SPIRE OBSW release 2.2H does not fully implement 
FDIR. Therefore, for IST1, a workaround was necessary to initiate the SPIRE events 
that would trigger the respective OBCPs. 

Further analysis of the detailed test data is also required for the HIFI Reset OBCP to 
confirm that the Soft Reset was handled correctly as this is not possible from the real-
time HK TM generated during the test. 

The test procedure (AD-2) will be updated inline with the PVSs raised specifically for 
documentation corrections. 

 

4.9 Open issues 

Those NCRs still open that were raised during the test. 

 

Test with flight version of SPIRE DPU OBSW. 
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5 Post-Test Data Retrieval 

Post test data is stored in a common location on the Astrium-EADS FTP server at 
Friedrichshafen. The directory structure is common to all IST tests with only the top 
level directory name changing to reflect the test concerned. In this instance the top 
level directory <Session Name> s are: 

Session 1 (HIFI & PACS): 

2008_04_28_21_05_hercdmu_hpws22_REALTIME_INST_FDIR 

 

Session 2 (SPIRE): 

2008_05_21_04_38_heracms_hpws22_REALTIME_INST_FDIR 

 

The Common structure is as follows: 

 
<Session Name> 
- sub-directory >> Session_archive 
- sub-directory >> SSMM_dump_data 
- sub-directory >> TM_Pkt_history 
- sub-directory >> TM_history 
- sub-directory >> TC_Pkt_history 
- sub-directory >> TMTC_DFE_data 

- sub-directory >> CLTU 
- sub-directory >> Tc_packets 
- sub-directory >> Tm_packets 
- sub-directory >> Tm_frame 

- sub-directory >> 1553_DFE_data  (if data has been extracted for this 
session) 

- sub-directory >> ACMS_SCOE_data  (if data has been extracted for this 
session) 

- sub-directory >> TTC_SCOE data  (if data has been extracted for this 
session) 

- sub-directory >> Cleanliness_data 

 

5.1 Engineering values stored during test 

See data on attached CD. 

 

5.2 Raw values stored during test 

See data on attached CD. 
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6 Attachments – Supporting Documentation 

6.1 Contamination control report 

See CD containing test data. 

 

6.2 Pictures taken on the specimen in test configuration 

Not applicable. 

 

6.3 Record (CD-ROM) of all acquired data during test 

See CD containing test data. 
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6.4 Test measurements devices calibration reports 

EGSE UNIT NAME Manufacturer P/N or Model S/N TAS-I C.I 
TAS-I ID & Calibration 

Instrument n. (SSS) Calibration performed Calibration expires 

                  

BCE SCOE DC electonic load simulator Agilent 6050A 3620A04731 3A2140-23.1.06 6344 30.01.2008 30.01.2009 

BCE SCOE DC power supply Agilent 6654A MY40001318 3A2140-23.1.05 6819 30.01.2008 30.01.2009 

BS SCOE DC electonic load simulator Agilent 6060B US37350708 3A2140-22.1.11 4002 30.01.2008 30.01.2009 

BS SCOE DC power supply Agilent 6674A 3637A01524 3A2140-22.1.10 301 30.01.2008 30.01.2009 

                  

TT&C SCOE 
Signal generator 9KHz - 3.3GHz 

SML03 
Rhode & Schwarz 1090.3000.13 101398 3A2150.1.13 6297 31.01.2008 31.01.2009 

TT&C SCOE 
Signal generator 9KHz - 3.3GHz 

SML03 
Rhode & Schwarz 1090.3000.13 101399 3A2150.1.8 6295 31.01.2008 31.01.2009 

TT&C SCOE 
Signal generator 9KHz - 3.3GHz 

SML03 
Rhode & Schwarz 1090.3000.13 101400 3A2150.1.14 6296 31.01.2008 31.01.2009 

TT&C SCOE 
ESG series signal generator 250MHz - 

4GHZ 
Agilent E4422B MY43350106 3A2150.1.12 6290 31.01.2008 31.01.2009 

TT&C SCOE Network analyser 10KHz-180MHz Agilent E5100A MY40500710 3A2150.1.11 6288 01.02.2008 01.02.2009 

TT&C SCOE EPM Series Power Meter Agilent E4416B GB43313104 3A2150.1.5 6287 01.02.2008 01.02.2009 

TT&C SCOE 
20MHz Function/Arbitrary Waveform 

Generator 
Agilent 33220A MY40500710 3A2150.1.6 6948 01.02.2008 01.02.2009 

TT&C SCOE 
FSP Spectrum analyser 9KHz - 

13.6GHz 
Rhode & Schwarz 1164.4391.13 100018 3A2150.1.4 6294 01.02.2008 01.02.2009 
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6.5 Logbook Extracts from Test 

Note the following logbook extracts are for information only and do not necessarily represent a complete and accurate sequence of 
events. All essential information is provided in the signed off “as-run” procedures appended to this report. 

6.5.1.1 Logbook Extract for HIFI & PACS OBCP FDIR 

Date 28/04/2008 

Operator S. Elsley 

  QA B. Hogg 

  EGSE E. Hanka 

Test Case  PACS-HIFI FDIR OBCP – HP-2-ASED-TP-0197 

OBSW CDMS 3.4.0.9, ACMS 3.7 

HPSDB H-P-2-ASP-LI-1441 issue 10 

HPCCS Release Hpccs_2.0-1219 

Test Environment / Version  IST1_PART_1_TP_0197_1_1_END_001 

Session ID 2008_04_28_21_05_hercdmu_hpws22_REALTIME_INST_FDIR 

Purpose of test 

Debugging  

NCR investigation  

Calibration  

Unit integration testing  

FORMAL X 

 

Time 

(UTC) 
Test Procedure / Step / Script / Command / Event / Anomaly Remarks / Cause of anomaly / Corrective action 

C/A type 

(T/P) 

NCR ref.  

(PA) 

21:05 Session Started    

21:15 IST_START for FDIR OBCP started    

 Error in leading procedure for Acms config file 

procedure states IST_CDMS, but IST_START states IST_IFDR 

IST_IFDR loaded   

22:46 Power up complete    
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Time 

(UTC) 
Test Procedure / Step / Script / Command / Event / Anomaly Remarks / Cause of anomaly / Corrective action 

C/A type 

(T/P) 

NCR ref.  

(PA) 

     

29/04/08     

07:56  Start of HIFI Mode Transition debug ACS-SD-0320    

09:01 Table Load blocked waiting for YM028962, 0 time value indicates packet 

(SPID 250040962 HIFI_G_0040) never received this session 

   

09:31 Restarted autonomously!!! SPR to be raised 497   

10:01 Connect to Spire I-EGSE for merged MIB check    

12:00 ACS SD-320 completed     

     

15:08 START OF FORMAL INST FDIR OBCP DRY RUN (Simon, Ian, Rien, 

Uwe) 

HP-2-ASED-TP-0197 Iss 1   

     

16:11 RWL4 momentum is below -10.0 +/- 20%    

16:13 At step 22 of section 7.2 the script RWL_SPINUP should reach END_TS 

but we found it suspended. Resumed it then it finished. 

Unknow sofar why the script is suspended (not in 

procedure_197) 

  

16:30 At section 7.2 step 22 the “SCM pnt F rdy” is not reached!! It was not commanded, just to OCM. Not 

underdstood 

  

16:31 After we pressed END_TS for RWL_SPINUP the ACMS started 

transition to SCM automaically. Missing step or note in procedure 

In fact misleading because in the previous step it 

was stated that the status would be “SCM pnt F rdy” 

PVS 1.11 issued to add a wait for transition to 

SCM... 

  

16:50 TM failure during SREM_ACQ_START: TM DEF4W160 Accumulation 

expected Yes actual NO 

Repeated once: Still NO. Known SPR-290   NCR-3986 re-

occurrence 

17:16 HIGH HIGH reported briefly for HIFI parameter HM258194 HL_mode_S 

value = failure then back in limits 

To be added to TP-0206 – done   

17:15 BEHVLimC/MONTMdsk tasks reporting Operation overflow: uinteger 

(1356) – integer (32226). Result truncated to : 0 

EGSE support (Luigi to investigate)  NCR- 

17:23 HIGH HIGH reported briefly for HIFI parameter HM259194 To be added to TP-0206 – done   
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Time 

(UTC) 
Test Procedure / Step / Script / Command / Event / Anomaly Remarks / Cause of anomaly / Corrective action 

C/A type 

(T/P) 

NCR ref.  

(PA) 

HL_error_word_S value = 170 then back in limits 

17:53 SPIRE IEGSE disconnect (connect earlier in the day during HIFI Modes 

debug  

   

18:21 After step 32 of section 7.2 an error was signalled on TM PM020380 

(DP_SPS_LINK) No telemetry packet received (telemetry parameter isn't 

validated). The same problem occurred for the PM024380 

(DP_SPUL_CMD) and other TM parameters. 

 

Script P102999SCVT905_ASDISTPACS_PWR_ON_N.tcl. 

 

It was recognized that transfers of RT 13, 16 (HIFI ICU Nominal) and 25 

(PACS DPU Nominal) are delayed, i.e. the CDMU as the BC seems to 

be overloaded. 

According to Simon this problem is as for SPR-497 

raised today 

 NCR-4181 

 

 

 

 

 

 

New NCR-xxxx 

19:06 The first command of PVS#5 (set PACS(4) as active bus profile) was 

sent 

   

19:11 The second command of PVS#5 (set HIFI(2) as active bus profile) was 

sent 

   

19:27  The third command of PVS#5 (set bus profile 5) was sent    

19:44 Finally PACS nominal is powered    

19:54 Same problem for SPIRE as for PACS at 18:21 UTC    

19:59 SPIRE nominal is powered    

20:01 A102109SPVT211_ACMS_THERMISTOR_LOG started    

20:34 Shift handover to night shift (Simon, Brian, Stephen, Erhard)    

20:50 HIFI FDIR started 

Script calls IEGSE scripts etc that are already running from HIFI power 

on. SPR raised to remove 

  SPR501 

21:05 Incorrect call of MTL PING (script contained .tcl)   SPR502 

21:55 Jamming performed on RT 16    
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Time 

(UTC) 
Test Procedure / Step / Script / Command / Event / Anomaly Remarks / Cause of anomaly / Corrective action 

C/A type 

(T/P) 

NCR ref.  

(PA) 

 

21:55:24 

21:55:50 

Many OBS Runtime error observed during OBCP 

HIFI soft Reset 

HIFI OFF 

 Cooling switched OFF    

23:30 Starting PACS FDIR    

     

30/04/08     

00:10 HIFI Cooling switched ON    

00:18:22 

00:19:11 

00:19:32 

PACS Power Cycle started 

PACS Bolc OFF 

PACS OFF 

   

00:26:26 PACS FPU ON – unexpected event    

00:45 

00:46:34 

00:46:54 

PACS Normal OFF started 

PACS Bolc OFF 

PACS OFF 

   

 At Step 161 after PACS immediate OFF, It is unclear what the sub 

schedules status should be – to be reviewed offline 

Result was correct, procedure update required see 

PVS1 

  

01:40 PVS8 Switching off Instruments and have turned off the cooling HiFi    

 S/C Switch off    

 Dump Pkt Store taking a very long time, PVS raised to terminate 

sequence so that we can get switched OFF then ON again asap 

   

 S/C OFF    
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6.5.1.2 Logbook Extract for SPIRE OBCP FDIR 

Date  21/05/2008 

 Operator D. Liberatore / M. Koelle 

 QA B. Hogg 

 EGSE  I. Luck 

 Test Case  IST Instrument FDIR OBCP 

 OBSW  CDMS 3.4.0.9, ACMS 3.7 

 HPSDB  H-P-2-ASP-LI-1441 issue 10 

 HPCCS Release  Hpccs_2.0-1219 

 Test Environment / Version  Head 

 Session ID 2008_05_21_04_38_heracms_hpws22_REALTIME_INST_FDIR 

 Purpose of test 

 Debugging  

 NCR investigation  

 Calibration  

 Unit integration testing  

 FORMAL X 

 

 

Time 

 

Test Procedure / Step / Script / Command / Event / Anomaly(UTC) Remarks / Cause of anomaly / Corrective action C/A type 

(T/P) 

NCR ref.  

(P 

 New SAT AIT Constraints Sheet (20/05/08, 19:05) & Skin Connector 

Configuration List verified and signed 

OK for IST SPIRE FDIR OBCP   

     

04:35 Start Session    

 Formal Run of IST Test Case “Instrument FDIR OBCP”  for SPIRE 

started according to Leading Procedure HP-2-ASED-TP-0134, iss 4 

and Instrument FDIR OBCP Test Procedure HP-2-ASED-TP-0197, 

iss.1 

   

5:00 Z010999MCVT201_IST_GUI started     
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Time 

 

Test Procedure / Step / Script / Command / Event / Anomaly(UTC) Remarks / Cause of anomaly / Corrective action C/A type 

(T/P) 

NCR ref.  

(P 

(calling Z010999MCVT003_IST_START) 

05:50 PVS 1: Select ACMS Config File “IST_IFDIR” in step 4 of ACMS 

Configuration Procedure, 7.2.4.2 of Leading Procedure, 

(A102109SPVT003_ACMS_CONFIG25.tcl) 

   

05:58 A102109SPVT010_ACMS_SCOE_CONFIG1.tcl 

ACMS SCOE did not boot: parameter check YMASE939 failed. 

Seems to be problem already observed and documented in Operator 

Note #3 

 

PVS 2 raised on step 7 in chapter 7.2.4.2 of leading 

procedure TP-0134 

  

06:10 Applications were actually running on STR UCE EGSE, so Operator 

Note #3 wasn't the right one, but Operator Note #4.  

Therefore Manual Command Stack “ACMSscoeABORTKILLhpws23” 

performed and 

Raised as SPR-0535  SPR-0535 

07:40 ACMS_CONFIG1 aborted and restarted (within ACMS_CONFIG25)    

08:24 Leading Procedure TP_0134 finished, i.e. S/C is On and configured for 

Instrument FDIR OBCP 

   

09:05 Start TP-197 Section 7.2    

09:47 Resume A102109SPVT042_RWL_SPINUP (PVS2) Procedure update required   

09:58:00 

SREM DEF4W160 value = NO (Raw=1) when YES expected. 

 

Occurred during Script 

Z102999SCVT003_SREM_ACQ-START 

 

(section 7.2 step 25) 

NCR To Be raised 

 

20080521_090507_0072_Z010999MCVT131_IST_I

NSTR_FDIR time 09.58 

 

ESOC raised NCR 4045 however this was the 

opposite way round. 

 NCR-4228 

11:20 SPIRE OBP_STOP OBCP ran as per procedure OK   

11:40 SPIRE OBP_RESUME OBCP ran as per procedure OK   

12:20 Step 233 Unintentional triggering of another OBCP due to 

investigating TLM and did not continue sequence quick enough. 

SPR 0536 raised  SPR-0536 
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Time 

 

Test Procedure / Step / Script / Command / Event / Anomaly(UTC) Remarks / Cause of anomaly / Corrective action C/A type 

(T/P) 

NCR ref.  

(P 

 

HKTM had been stopped, hence delay causing another OBCP 

13:05 Start Recovery Action to the OCBP i.a.w PVS #3 of TP0197 Recovery ok   

13:58 Continue TP 0197 from step 235    

13:31 Started from step 241 “ trigger OBCP”    

13:57 At step 243 a PVS (#2-4) was raised on a call to the wrong script: 

Was: SPIRE_OBCPTest_OFFCTRL 

Should have been: SPIRE_OBCPTest_StopHK 

   

14:53:00 

Unexpected ACMS TM(5.1) event packet TimeSync problem 

(2.1xe+09) on APIDs 512 & 514 

NCR to be raised (SDB sync timeout)  NCR-4229 

15:32:00 Script error: prompt to set CDMS SCOE Offline is done twice SPR-0537  SPR-0537 

15:00:00 

Perform SD-0344 : SPIRE NCR-4086 EEPROM Memory Dump PVS#4 issued because ACS will be run before 

switching off SPIRE (ACS call for power-up SPIRE) 

  

16:26:00 S/c handed over to I.Luck for switch-off    

16:27:00  IST-END started per TP_134 iss 4    

18:00:00 S/c powered-off !!! Well timed Ian !!   

18:04:00 Session ended    
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6.6 Copy of the raised SPRs / NCRs 

For NCRs, reference should be made to PRISMA for an accurate and detailed status 
of each, see section 4.5.2.1 & 4.5.3.1 for a summary of the NCRs related to this test. 
 
A copy of SPRs raised during the test are attached (pdf copy of this report only). 
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Attachment to Section 6.6 :  
SPRs Raised During Instrument FDIR OBCP 

 















 
Test Report Herschel 

 

Doc. No:  HP-2-ASED-TR-0257  Page 44 
Issue: 1  of 50 
Date: 5th June 2008 File: HP-2-ASED-TR-0257 Inst FDIR IST1 Iss1.doc   

 

6.7 As-Run Procedures 

A copy of the “as-run” procedures follow (pdf copy of this report only). 
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Attachment 1 to Section 6.7:  
 

As-Run Procedure HP-2-ASED-TP-0134 for 
HIFI/PACS FDIR OBCP 
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Attachment 2 to Section 6.7:  
 

As-Run Procedure HP-2-ASED-TP-0197 for 
HIFI/PACS FDIR OBCP 
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Attachment 3 to Section 6.7:  
 

As-Run Procedure HP-2-ASED-TP-0134 for 
SPIRE FDIR OBCP 
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Attachment 4 to Section 6.7:  
 

As-Run Procedure HP-2-ASED-TP-0197 for 
SPIRE FDIR OBCP 
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E N D   O F   D O C U M E N T 
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 Name Dep./Comp.  Name Dep./Comp. 

X Alberti von Mathias Dr. ASG22  Schweickert Gunn ASG22 

 Baldock Richard FAE12 X Sonn Nico ASG51 

 Barlage Bernhard AED13  Steininger Eric AED32 

 Bayer Thomas ASA42 X Stritter Rene AED11 

 Brune Holger ASA45  Suess Rudi OTN/ASA44 

 Edelhoff Dirk AED2  Wagner Klaus ASG22 

 Fehringer Alexander ASG13 X Wietbrock Walter AET12 

X Fricke Wolfgang Dr. AED 65  Wöhler Hans ASG22 

 Geiger Hermann ASA42  Wössner Ulrich ASE252 

 Grasl Andreas OTN/ASA44 X Martin Olivier ASA43 

 Grasshoff Brigitte AET12 X Theunissen Martijn DutchSpace 

X Hamer Simon Terma    

X Hendry David Terma    

 Hengstler Reinhold ASA42    

 Hinger Jürgen ASG22    

X Hohn Rüdiger AED65    

 Hölzle Edgar Dr. AED32    

 Huber Johann ASA42    

 Hund Walter ASE252    

X Idler Siegmund AED312    

 Ivády von András FAE12    

 Jahn Gerd Dr.  ASG22    

 Kalde Clemens ASM2    

 Kameter Rudolf OTN/ASA42    

 Kettner Bernhard AET42    

 Knoblauch August AET32 X Thales Alenia Space Cannes TAS-F 

X Koelle Markus ASA43  Thales Alenia Space Torino TAS-I 

X Koppe Axel AED312 X ESA/ESTEC ESA 

X Kroeker Jürgen AED65    

X La Gioia Valentina Terma  Instruments:  

 Lang Jürgen ASE252 X MPE (PACS) MPE 

 Langenstein Rolf AED15 X RAL (SPIRE) RAL 

 Langfermann Michael ASA41 X SRON (HIFI) SRON 

X Maukisch Jan ASA43    

X Much Christoph ASA43    

 Müller Jörg ASA42  Subcontractors:  

X Müller Martin ASA43  Thales Alenia Space Antwerp ABSP 

 Peltz Heinz-Willi ASG13  Austrian Aerospace AAE 

 Pietroboni Karin AED65  Austrian Aerospace AAEM 

 Platzer Wilhelm AED2  BOC Edwards BOCE 

 Reichle Konrad ASA42  Dutch Space Solar Arrays DSSA 

 Runge Axel OTN/ASA44  EADS Astrium Sub-Subsyst. & Equipment ASSE 

 Schink Dietmar AED32  EADS CASA Espacio CASA 

 Schlosser Christian OTN/ASA44  EADS CASA Espacio ECAS 

 Schmidt Rudolf FAE12  European Test Services ETS 

 Schmidt Thomas ASA42  Patria New Technologies Oy PANT 

 Schuler Günter ASA42  SENER Ingenieria SA SEN 
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