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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
e SPIRE_OPE_STOP
e SPIRE_OPE_RESUME
e SPIRE_DRCU_OFF
e SPIRE_OFF CTRL
e SPIRE_OFF

e PACS POWER CYCLE
e PACS_NORMAL_OFF
e PACS_IMMEDIATE_OFF

e HIFI_RESET

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

e PACS_SAFE

HP-2-ASED-TR-0257 Page 5
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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
AD-2

AD-3

Herschel IST Specification, Issue 5 redlined

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

Leading Procedure for Herschel IST, Issue 4

2.2 Reference Documents

RD-1

RD-2

RD-3

RD-4

RD-5

RD-6

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

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

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

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

CDs of Retrieved Test Data Annex 3 to this
test report

Payload Management & OBCP TN, Iss 6

2.3 Other Documents

OD-1

OD-2

OD-3

OD-4

OD-5

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

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

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

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

PTS for IST1 Instrument FDIR OBCP MoM,

HP-2-ASED-TR-0257

1
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HP-2-ASP-SP-0939
HP-2-ASED-TP-0197

HP-2-ASED-TP-0134

HP-2-ASED-TP-0197

HP-2-ASED-TP-0134

HP-2-ASED-TP-0197

HP-2-ASED-TP-0134

HP-2-ASED-TR-0257-A3

H-P-1-ASP-TN-1072

H-P-TASF-MN-10390
H-P-TASF-MN-10397
H-P-TASF-MN-10439
H-P-TASF-MN-10466

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
e SPIRE_OPE_STOP
e SPIRE_OPE_RESUME
e SPIRE_DRCU_OFF
e SPIRE_OFF_CTRL
e SPIRE_OFF

e PACS_POWER_CYCLE
e PACS_NORMAL_OFF
e PACS_IMMEDIATE_OFF

HIFI
e 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:

e PACS_SAFE

3.4 Applied procedures

See AD-2
HP-2-ASED-TR-0257 Page 9
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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)

e HIFI OBCP FDIR

e PACS OBCP FDIR

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

Session 2 (21/05/2008)
¢ SPIRE OBCP FDIR

Doc. No: HP-2-ASED-TR-0257 Page 10
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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

Starttag : IST1_PART1_TP-0197 1 1 END_001
Endtag: IST1_PART1 TP-0197 1 1 END 001

Session 2 (SPIRE)

2008 05 21 04 38 heracms_hpws22 REALTIME_INST_FDIR

Herschel

Starttag : IST_1_PART1_TP_0197 ISS1_FDIR_OBCP_SPIRE_END_001
Endtag: IST_1_PART1 TP 0197 ISS1 FDIR_OBCP_SPIRE_END 001

HP-2-ASED-TR-0257
1
5th June 2008 File: HP-2-ASED-TR-0257 Inst FDIR IST1 Issl.doc
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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.

441 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.

4.44 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.

445 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.

Doc. No: HP-2-ASED-TR-0257 Page 12

Issue: 1 of 50
Date: 5th June 2008 File: HP-2-ASED-TR-0257 Inst FDIR IST1 Issl.doc



EADS

Test Report

=1 1T

4.5 Problems found during the test

45.1 Procedure Variations

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

Herschel

PVS Description and Impact on Test (If any) Impacts Test
No Objectives (Y/N)
1. | Running of a standalone script for another activity N
2. | Abort of Packet Store dump because taking too long N
(impacting on following test start)
3.

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

PVS Description and Impact on Test (If any) Impacts Test
No Objectives (Y/N)

1. | Procedure updates for next issue/run of the procedure | N
Change of Downlink Data Rate (150Kbp < 1.5Mbps) N

3. | Add missing call to script to switch HIFI from Standbyl1- | N
Ops mode

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

5. | Investigate NCR4181 problems (Script not able to see | N
TM packets) but extended

duration of test

Workaround for script errors — SPR-502 refers N

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

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

Doc. No: HP-2-ASED-TR-0257 Page 13
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4.5.1.3 Lead Procedure for SPIRE FDIR OBCP (TP-0134)

Herschel

PVS Description and Impact on Test (If any) Impacts Test
No Objectives (Y/N)
1. | ACMS SCOE did not boot. SCOE restarted, Operator | N

Notes updated. Delayed start of test but no impact on
the test itself. SPR-535 raised.

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

Doc. No:
Issue:
Date:

PVS Description and Impact on Test (If any) Impacts Test
No Objectives (Y/N)
1. | Steps to be performed for SPIRE FDIR OBCP as N
agreed at Delta TRR
2. | Procedure updates for next issue/run of the procedure | N
3. | Recovery from Unplanned SPIRE_OFF CTRL OBCP | N
Triggering
4. | Perform additional (non-test related) activity prior to N
switching OFF SPIRE (ACS SD-0344 — EEPROM
memory dumps)
HP-2-ASED-TR-0257 Page 14
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4.5.2 NCR/SPR Summary

4.5.2.1 NCRs Opened/Recurred/Closed

Test Report

Herschel

NCR No | Title During O/R/C
3512 SPIRE DPU reports missing Time HIFI Reset OBCP R
Sync Pulse on MIL Bus 1553 RD-1 Section 7.3 step 68
3958 IST PACS unexpected OBCP All OBCP FDIR where CDMU R

triggered before OBCP PACS generates 5,4 events to report
SAFE completion actions
4128 SPIRE goes to an improper status | SPIRE DRCU OFF OBCP R
with jamming RD-3 Section 7.5 step 225
4175 Unexplained behaviour of CCS HIFI power ON @]
RD-1 Section 7.2
4177 IST test Instrument FDIR OBCP End of PACS OBCP FDIR O
stopped before end of test RD-1 Section 7.4 step163
4179 Transfers of RT 13, 16 (HIFI ICU PACS power ON @]
Nominal) and PACS DPU Nominal | b 1 coction 7.2
are delayed
4181 CCS Reports no telemetry packet Various times during instrument | O
received power ON
RD-1 & RD-3 Section 7.2
4228 SREM TLM DEF4W160 SVM Power on for SPIRE FDIR | O
OBCP
RD-3 Section 7.2 Step 25
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
4250 HIFI Generates many OBS runtime | HIFI Reset OBCP O
errors plurmg RESET OBCP FDIR | b 1 section 7.3 step 68
triggering
Doc. No:  HP-2-ASED-TR-0257 Page 15
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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 @)
502 Errors in calls to scripts O
503 Incorrect info prompt in script ®)
535 Start Tracker simulator failed to boot on first attempt @)
536 Unintentionally triggering of SPIRE_OFF_CTRL OBCP, @]
procedure/script to be updated to warn operator prior to switching off
SPIRE
537 Duplicated prompt in script to set CDMS SCOE offline ®)
Doc. No:  HP-2-ASED-TR-0257 Page 16
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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.

4128

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

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

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

4181

Again title should be revised to be more accurate. In actual

Doc. No: HP-2-ASED-TR-0257
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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

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

Doc. No: HP-2-ASED-TR-0257

Issue: 1

Date: 5th June 2008 File: HP-2-ASED-TR-0257 Inst FDIR IST1 Issl.doc

Page 18




EADS L Test Report Herschel
= 1wl
4.5.3.2 SPRs
SPR No Action taken Impacts Test
Objectives (Y/N)
501 Corrected, awaiting closure verification, 1IST2 N
502 Corrected, awaiting closure verification, 1IST2 N
502 Corrected, awaiting closure verification, IST2 N
535 Star Tracker SCOE doesn’t boot sometimes (this is a N
known problem). Initially the wrong operator note was Delayed start of test
used to try and recover but failed. Subsequently recovery execution only
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.
536 The SPIRE_OFF_CTRL OBCP was unintentionally N
triggered when switching SPIRE OFF after triggering D
elayed recovery for
SPIRE_DRCU_OFF OBCP. During switch-off the test next%)BCP test y
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.
537 Corrected, awaiting closure verification, 1IST2 N
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4.5.4 Procedure changes

Test Report Herschel

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 | No — See PVS
OBCP FDIR triggering not
performed in order to save time
switching off at the end of the test
Section 5.7.1.3 of AD-1 SSMM dump aborted due to time No — See PVS
constraints (switching off to allow
following formal test to be performed
on schedule
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Test Report

4.7 Test Execution Summary

Herschel

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

(NO_TIMESYNC_ID)

Date(DoY) & Event NCR
Time UTC
29/04/2008 (120) S/C in required configuration for first
20:42 Instrument FDIR OBCP (HIFI)
29/04/2008 (120) Triggering of DB_OBCP_H_HIFI_RESET
21:55:00 (via DLL)
Jamming start/stop times required from
CDMU SCOE
29/04/2008 (120) Unexpected 5,1 event from SPIRE 3512

21:55:00
29/04/2008 (120) pnexpected event from ACMS during bus 422_9 (raised
21:55:00 jamming glé)rllggOSBPcl:E)E
29/04/2008 (120) Subschedule Status Change 5,1 event
21:55:15
29/04/2008 (120) HIFI OBS Runtime errors reported 4250
21:55:18
29/04/2008 (120) “SDB HIFI Failed TC First” 5,1 event
21:55:23.089 reported
29/04/2008 (120) “SDB HIFI Failed TC Second” 5,1 event
21:55:23.339 reported
29/04/2008 (120) Hifi Soft Reset 5,4 event reported (0x3001) | 3958 (Text
21:95:24 ggg;s_Evt Hif
Off)
29/04/2008 (120) OBCP_Ewt Hifi Off 5,4 event reported
21:55:50 (0x3000)
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Date(DoY) & Event NCR

Time UTC

29/04/2008 (120) Completion of DB_OBCP_H_HIFI_RESET

21:56:30

End Condition

HIFI OFF

Table 4.7.1-1 DB_OBCP_H_HIFI_RESET Timeline

Date(DoY) & Event NCR
Time UTC
30/04/2008 (121) Triggering of DB_OBCP_H_PACS_SAFE via
00:02:00 PACS test script
30/04/2008 (121) 3 x5,2 PACS Events (2_22) + 3 x 5,1 PACS
00:02:32 Exception Report Events (0_4)
30/04/2008 (121) OBCP Start 5,1 Event
00:02:33
30/04/2008 (121) Subschedule Status Change 5,1 event
00:02:38
30/04/2008 (121) 3 x5,2 PACS Events (2_22) + 3 x 5,1 PACS
00:02:38 Exception Report Events (0_4)
30/04/2008 (121) Completion of DB_OBCP_H_PACS_SAFE
00:02:54 OBCP Ended 5,1 Event
End Condition PACS SAFE
Table 4.7.1-2 DB_OBCP_H_PACS_SAFE Timeline
Date(DoY) & Event NCR
Time UTC
30/04/2008 (121) Triggering of
00:18:22 DB_OBCP_H_PACS_POWER_CYCLE via
CMDU command DCAST185
30/04/2008 (121) OBCP Start 5,1 Event
00:18:22
30/04/2008 (121) Subschedule Status Change 5,1 event
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Date(DoY) & Event NCR
Time UTC
00:18:25
30/04/2008 (121) Class A Temperature Anomaly 5,1 event
00:18:34 reported
30/04/2008 (121) PACS BOLC Bias Reset 5,4 event reported 3958 (Text
10- (0x2001) reports
00:19:11 OBCP_Evt
Hifi Off)
30/04/2008 (121) PACS OFF 5,4 event reported (0x2000) 3958 (Text
Q- reports
00:19:32 OBCP_Ewt
Hifi Off)
30/04/2008 (121) Class A Temperature Anomaly Ended 5,1 event
00:19:34 reported
30/04/2008 (121) Class A Temperature Anomaly 5,1 event
00:21:34 reported
30/04/2008 (121) Class A Temperature Anomaly Ended 5,1 event
00:23:34 reported
30/04/2008 (121) 5 x 5,1 events reported by PACS (3_32776,
00:23:47 — 00:25'53 3 .33041,0 20,2x5 28,0 14&0_10)
30/04/2008 (121) PACS FPU ON 5,4 event reported (0x2002) — 3958 (Text
00:26:26 Not clear why there should be a 5,4 event when | reports
o nominal switch on of a unit has occurred. OBCP_Ewt
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) & Event NCR
Time UTC
30/04/2008 (121) Triggering of
00:45:00 DB_OBCP_H PACS _NORMAL _OFF via PACS
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Date(DoY) & Event NCR
Time UTC
test script

30/04/2008 (121) 3 x5,2 PACS Events (2_22) + 3x 5,1 PACS

00:45:45 Exception Report Events (0_25)

30/04/2008 (121) OBCP Start 5,1 Event

00:45:45

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

00:45:47

30/04/2008 (121) 17 x 5,2 PACS Events (2_22) + 17 x 5,1 PACS

00:45'51 Exception Report Events (0_25)

30/04/2008 (121) PACS BOLC Bias Reset 5,4 event reported 3958 (Text

00:46:34 (0x2001) gggrgf_ o
Hifi Off)

30/04/2008 (121) PACS OFF 5,4 event reported (0x2000) 3958 (Text

00:46:54 gg‘ggjw
Hifi Off)

30/04/2008 (121) Completion of

00:46:57 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) & Event NCR

Time UTC

30/04/2008 (121) Triggering of

01:10:00 DB_OBCP_H_PACS_IMMEDIATE_OFF via TM

DFL

30/04/2008 (121) OBCP Start 5,1 Event

01:10:11

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

01:10:13
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Herschel

OBCP Ended 5,1 event

Date(DoY) & Event NCR
Time UTC

30/04/2008 (121) Completion of

01:10:45 DB_OBCP_H_PACS_IMMEDIATE_OFF

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

e Test Report Herschel
ErEism

Date(DoY) & Event NCR
Time UTC
21/05/2008 (142) S/C in required configuration for first Instrument
11:17 FDIR OBCP (SPIRE)
21/05/2008 (142) Triggering of DB_OBCP_H_SPIRE_OPE_STOP
11:21:51 via SPIRE test script
21/05/2008 (142) OBCP Start 5,1 Event
11:21:52
21/05/2008 (142) Subschedule Status Change 5,1 event
11:21:54
21/05/2008 (142) SPIRE Operations Stopped 5,4 event reported 3958 (Text
11:21:56 (0x1003) ggcc’r;f_ o
Hifi Off)
21/05/2008 (142) Completion of
11:17 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) & Event NCR
Time UTC
21/05/2008 (142) Triggering of
11:44:05 DB_OBCP_H_SPIRE_OPE_RESUME
via SPIRE test script
21/05/2008 (142) OBCP Start 5,1 Event
11:44:06
21/05/2008 (142) Subschedule Status Change 5,1 event
11:44:09
21/05/2008 (142) SPIRE Operations Resumed 5,4 event reported | 3958 (Text
11:44:10 (0x1004) ggg&f_ e
Hifi Off)
21/05/2008 (142) Completion of
11:44.13 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) & Event NCR
Time UTC
21/05/2008 (142) Triggering of DB_OBCP_H_SPIRE_DRCU_OFF
12:06:02 via SPIRE test script
21/05/2008 (142) OBCP Start 5,1 Event
12:06:03
21/05/2008 (142) Subschedule Status Change 5,1 event
12:06:06
21/05/2008 (142) 5,1 & 5,4 events from SPIRE reporting loss of
12:06:07 DRCU (DCU, MCU, SCU)
21/05/2008 (142) SPIRE VM_COPYTABLE_FAULT 5,1 event 4128
12:06:07
21/05/2008 (142) SPIRE DRCU OFF 5,4 event reported (0x1000) | 3958 (Text
12:06:09 ggg;f_ ot
Hifi Off)
21/05/2008 (142) Completion of
12:06:12 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

Doc. No: HP-2-ASED-TR-0257

Issue: 1

Date: 5th June 2008

File: HP-2-ASED-TR-0257 Inst FDIR IST1 Iss1.doc

Page 28
of 50




EADS s Test Report Herschel
2sSsErium

Date(DoY) & Event NCR
Time UTC
21/05/2008 (142) Triggering of DB_OBCP_H_SPIRE_ OFF_CTRL
13:57:54 via SPIRE test script
21/05/2008 (142) OBCP Start 5,1 Event
13:57:54
21/05/2008 (142) Subschedule Status Change 5,1 event
13:57:58
21/05/2008 (142) SPIRE Shutdown 5,4 event reported (0x1002) 3958 (Text
13:58:22 gg‘ggjw
Hifi Off)
21/05/2008 (142) Completion of
13:58:24 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) & Event NCR
Time UTC
21/05/2008 (142) Triggering of DB_OBCP_H_SPIRE_ OFF
14:53:45 via bus jamming (DLL)
21/05/2008 (142) OBCP Start 5,1 Event
14:53:49
21/05/2008 (142) pnexpected event from ACMS during bus 4229
14:53:49 jamming
21/05/2008 (142) Subschedule Status Change 5,1 event
14:53:50
21/05/2008 (142) SPIRE Switched OFF 5,4 event reported 3958 (Text
14:54:00 (00 ggcc)r;S_Evt Hif
Off)
21/05/2008 (142) Completion of DB_OBCP_H_SPIRE_OFF
14:54:10 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 Openissues

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

Test Report

Herschel

TAS-I ID & Calibration
EGSE UNIT NAME Manufacturer P/N or Model SIN TAS-I C.I
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 60608 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 OtHz - 3:3GHz Rhode & Schwarz | 1090.3000.13 101398 3A2150.1.13 6297 31.01.2008 31.01.2009
TT&C SCOE Signal generator OtHz - 3:3GHz Rhode & Schwarz | 1090.3000.13 101399 3A2150.1.8 6295 31.01.2008 31.01.2009
TT&C SCOE Signal generator OtHz - 3:3GHz Rhode & Schwarz | 1090.3000.13 101400 3A2150.1.14 6296 31.01.2008 31.01.2009
TT8C SCOE | ESC series Signzgﬁgerator 250MHz - 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
TTaC scog | 20MHz FunctioArbirary Waveform Agilent 33220A MY40500710 | 3A2150.1.6 6948 01.02.2008 01.02.2009
TT&C SCOE FSP Spectrum analyser 9KHz - 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
Debugging
NCR investigation
Purpose of test Calibration
Unit intearation testina
FORMAL X

21:05 Session Started

21:15 IST_START for FDIR OBCP started

Error in leading procedure for Acms config file IST_IFDR loaded
procedure states IST_CDMS, but IST_START states IST_IFDR

22:46 Power up complete
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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, lan, Rien,.HP-Z-ASED-TP-0197 Iss 1
Uwe)

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_TSUnknow sofar why the script is suspended (not in

but we found it suspended. Resumed it then it finished. 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 startedIn fact misleading because in the previous step it
transition to SCM automaically. Missing step or note in procedure 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 AccumulationRepeated once: Still NO. Known SPR-290 NCR-3986 re-
expected Yes actual NO occurrence

17:16 HIGH HIGH reported briefly for HIFI parameter HM258194 HL_mode_STo be added to TP-0206 — done
value = failure then back in limits

17:15 BEHVLIMC/MONTMdsk tasks reporting Operation overflow: uintegerEGSE support (Luigi to investigate) NCR-
(1356) — integer (32226). Result truncated to : 0

17:23 HIGH HIGH reported briefly for HIFI parameter HM259194To be added to TP-0206 — done

Doc. No: HP-2-ASED-TR-0257 Page 36
Issue: 1 of 50
Date: 5th June 2008 File: HP-2-ASED-TR-0257 Inst FDIR IST1 Issl.doc




)

EADS I Test Report Herschel
sEsErium

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 PM020380According to Simon this problem is as for SPR-497 NCR-4181

(DP_SPS_LINK) No telemetry packet received (telemetry parameter isn'traised today
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 New NCR-XXxx
(PACS DPU Nominal) are delayed, i.e. the CDMU as the BC seems to
be overloaded.

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 SPR501
Script calls IEGSE scripts etc that are already running from HIFI power
on. SPR raised to remove

21:05 Incorrect call of MTL PING (script contained .tcl) SPR502
21:55 Jamming performed on RT 16
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Many OBS Runtime error observed during OBCP
21:55:24 HIFI soft Reset

21:55:50 HIFI OFF

Cooling switched OFF

23:30 Starting PACS FDIR

30/04/08
00:10 HIFI Cooling switched ON

00:18:22 PACS Power Cycle started
00:19:11 PACS Bolc OFF

00:19:32 PACS OFF

00:26:26 PACS FPU ON — unexpected event
00:45 PACS Normal OFF started
00:46:34 PACS Bolc OFF

00:46:54 PACS OFF

At Step 161 after PACS immediate OFF, It is unclear what the subResult was correct, procedure update required see
schedules status should be — to be reviewed offline 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 Hpcecs 2.0-1219
Test Environment / Version Head
Session ID 2008 05_21 04 38 _heracms_hpws22 REALTIME_INST_FDIR
Debugging
NCR investigation
Purpose of test Calibration
Unit integration testing
FORMAL X

New SAT AIT Constraints Sheet (20/05/08, 19:05) & Skin Connector OK for IST SPIRE FDIR OBCP
Configuration List verified and signed

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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(calling Z010999MCVTO003_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. PVS 2 raised on step 7 in chapter 7.2.4.2 of leading
Seems to be problem already observed and documented in Operator procedure TP-0134

Note #3
06:10 Applications were actually running on STR UCE EGSE, so Operator Raised as SPR-0535 SPR-0535
Note #3 wasn't the right one, but Operator Note #4.

Therefore Manual Command Stack “ACMSscoeABORTKILLhpws23”
performed and

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
SREM DEF4W160 value = NO (Raw=1) when YES expected. NCR To Be raised NCR-4228
Occurred during Script 20080521_090507_0072_Z010999MCVT131_IST_I
Z7102999SCVT003_SREM_ACQ-START NSTR_FDIR time 09.58
(section 7.2 step 25) ESOC raised NCR 4045 however this was the
09:58:00 opposite way round.
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 SPR 0536 raised SPR-0536
investigating TLM and did not continue sequence quick enough.
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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

Unexpected ACMS TM(5.1) event packet TimeSync problem NCR to be raised (SDB sync timeout) NCR-4229
14:53:00 (2.1xe+09) on APIDs 512 & 514
15:32:00 Script error: prompt to set CDMS SCOE Offline is done twice SPR-0537 SPR-0537
Perform SD-0344 : SPIRE NCR-4086 EEPROM Memory Dump PVS#4 issued because ACS will be run before
15:00:00 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 lan !!
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
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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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Change Record:

Issue |Date Sheet Description of Change Release
1 11.01.2008 Initial version 1
1.1 |04.02.2008 - see change bar
1.2 [27.02.2008 Update IST START step description according to AS RUN

procedures, Add Operator note in Annex D, Add IST_GUI pictures,
Update Hierarchy Script

2.0 ]11.03.2008 5.4.3.1 Add CCS Light in EGSE Hardware Configuration

7.1.2 change all RFDN SM values from BBBB to ABBB (See
procedure variations)

7.1.2 change value of “Bat.SCOE in table for launch clean run
7.1.2 change value of “TTR in SM” in table for “FDIR” and “Nom
mode Robustness”

7.1.2 Correct SSMM configuration for ACMS commissioning
7.1.3 Step 1 add script name

7.1.3 Step 2 describe how to open window

7.1.3 Step 4 additional remark N/A for “Launch Clean Run”
7.1.3 Step 5 additional remark N/A for “Launch Clean Run”
7.1.3 Step 7 additional remark N/A for “Launch Clean Run”
7.1.3 Move Step 7b as 9b

7.1.3 Step 8-9 appears always (not only for launch cases)

7.1.3 step 20 add Operator Note 11 reference

7.1.3 step 22 deleted

7.1.3 step 23 added "Satellite state displayed”

7.1.3 step 29 remark deleted

7.1.3 step 33-34 Remark moved from step 34 to step 33
7.1.3 step 39 additional remark

7.1.4.1 step 9 add SPR 282

7.1.4.2 step 4 correct script name

7.1.4.2 step 5-6-7 clarify N/A

7.1.4.2 step 8 move remark to step 10

7.1.4.2 step 10 add SPR and NCR and expected TM(5,1)
7.1.4.2 step 13 add PM_reset TC Not Acknowledged
7.3 step 2 change YES to Confirm
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7.3 step 2 add "RWL ON” condition

7.3 step 5 correct typo

7.3 step 7 add out of limit comment

7.3 add step 12a

7.3 remove step24

7.3 move step21 after WRITE_CROME step 23

7.3.1 4th Step 31 Add event TM(5,1) expected during ACC OFF
Annex D add Operator Note 11

Rename Chapter 7 as IST Test

Create new subchapters
7.1 HPCCS configuration for IST Test
7.1.1 Apply Tag on test files

3 17.04.08 Update IST START procedure according to the AS RUN procedure
for Nominal Mode Robstness (minor changes),

4.3.1 & 4.3.2 to include SCOE Sk01J04 and to correct hcu
connector ident Typo's

7.2.1 Insert IST Start overview test flow diagram

7.2.2 update table 5.8.12 Nom Mode Robustness table to be i.a.w.
the IST Specification

4 24.04.08 Update IST START procedure according to the AS RUN procedure

for minor updates,

Include step 21 in Section 7.2.4 - start a CCU log file to monitor
temperature TLM’s
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1 Scope

This Test Procedure contains the overall IST start-up and shutdown procedures
for the satellite covering all the defined test cases as well as being the entry point
for calling the appropriate test configuration.

It also contains the supporting definition of the relevant supporting infrastructure
and pre test conditions required for the IST tests to be performed correctly.

All pre-requisites for the Helium Il procedures shall be incorporated into a future
issue of this document.
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1.1 Objective

This document is the entry point for the Integrated Satellite Test - IST - test
cases to be executed as part of the overall IST campaign for the Herschel
project.

This document shall act as the leading procedure, to become ‘as run’ procedure
for each IST test case that is executed, and shall be identified on the front sheet
in ‘Red’ before start of test. A new ‘as run’ copy of the procedure shall be used
for each test run, and will become a accurate history of the test performed. All
activities will be recorded, with results obtained. Any anomalies found will be
noted in the step by step section as they arise, and where applicable an SPR
(Software Problem reports) will be raised.

The identification of hazardous conditions associated with the test article and the
operations, which might damage equipment, cause injury or invalidate test data,
will be herein provided. Precautions to be observed, with correlation to the
specific areas of applicability, will be provided as well in the descriptions of the
test set-up to be adopted.
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1.2 Flow

The test flow is divided into two main areas: IST1 pre-environmental testing and
IST2 which will be performed post environmental testing. For IST1 the tests will
be grouped into 3 main test groups: Warm Case, He |, and He Il condition. (See
list below). For IST2 all testing shall be performed in He Il condition.

IST 1
» Warm case
* Launch clean run
* Launch phase, separation and post separation
» Satellite Commissioning warm case
*  ACMS commissioning
* Launch sequence robustness
* Mode transitions Warm case

» Hel
* Mode transitions He | or He Il
» S/C reconfiguration
*  NOM mode robustness
+ Test of Instrument FDIR OBCP

> Hell
+ Instruments commissioning and performance verification
+ CDMS management
+ DTCP worst case scenario
+ Satellite/ CCU Commissioning He Il only
« Reference Mission Scenario

IST 2
All tests will be performed in He Il
Tests may be run in any order
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2 Documents
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2.1 Applicable Documents

This section contains the list of documents originator of the test procedure, the
list of documents filled with the requirement applicable to the activities explained

in this procedure, the list of documents used to define the activities on the items
(like design reports)

AD 2.1.1 Herschel Integrated Satellite Test Specification H-P-2-ASP-0939
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2.2 Reference Documents

This section contains a list of documents filled with statements necessary to
organise and to detail the operative execution of the test activities

RD 2.2.1.a. Herschel/Planck Reference Mission Scenario SCI-PT-12759

RD 2.2.1.b. H/P ACMS S/S AVM SIT Specification H-P-SP-AI-0059

RD 2.2.1.c. H CDMS SIT Specification H-P-SP-AI-0065

RD 2.2.1.d. HTT&C SIT Specification H-P-SP-AI-0078

RD 2.2.1.e. HPCS SIT Specification H-P-SP-AI-0079

RD 2.2.1.f. Packet Store Usage on H/P PT-CMOC-OPS-TN-
6603

RD 2.2.1.g. Software user's Manual P-HPL-NOT-0029-SE
RD 2.2.1.h. CDMU ASW Requirement Specification H-P-SP-AI-0031

RD 2.2.1.1. Basic Software Requirement Specification H-P-SP-AI-0006

RD 2.2.1.m. H/P ACMS Requirement Specification H-P-SP-AI-0011

RD 2.2.1.n. SVM FDIR Design Specification H-P-TN-AI-0024

RD 2.2.1.0. Herschel Planck PSICD SCI-PT-ICD-07527
RD 2.2.1.p. H-P-CDMU ASW User Manual H-P-4-SSF-MA-0001
RD 2.2.1.q. H-P ACMS Design Report H-P-4-DS-TN-0011
RB2:2: 17— H-P-ACMS TC Definition H-P-4-DS-TN-0024
RD 2.2.1 ACMS FDIR Analysis Report H-P-4-DS-TN-0010
RD 2.2.1.t. CDMU HW User Manual P-HPL-NOT-0009
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2.3 Other Documents

Additional to the IST Leading procedure there are the Step by Step IST
procedure for each test case and a separate Instrument Power ON/OFF
Switching procedure (see the table below).

IST Step by Step Test Procedures HP-2-ASED- | Test to be
performed

Herschel IST Test Case 'Launch Phase, Separation and Post | TP-0185

Separation’

Herschel IST Test Case 'Satellite Commissioning' TP-0186
Herschel IST Test Case 'ACMS Commissioning' TP-0187
Herschel IST Test Case 'Instruments Commissioning and TP-0188

Performance Verification'

Herschel IST Test Case 'Mode Transitions' TP-0189
Herschel IST Test Case 'S/C Reconfiguration’ TP-0190
Herschel IST Test Case 'CDMS Management' TP-0191
Herschel IST Test Case 'DTCP Worst Case Scenario' TP-0192
Herschel IST Test Case 'REFERENCE Mission Scenario' TP-0193
HerscheHST Fest Case-'Launch-CleanRun' TP-0194
Herschel IST Test Case 'Launch Sequence Robustness' TP-0195
Herschel IST Test Case 'NOM Mode Robustness' TP-0196

TP-0197

Herschel IST Test Case 'Test of Instrument FDIR OBCP’

Herschel Instrument Power On/Off and Mode Switching TP-0206
Procedure for Functional Testing
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3 Requirements to be verified

See AD 2.1.1 "Herschel Integrated Satellite Test Specification" section 9
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4 Configuration
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4.1 Hardware Configuration

The activities described in this test procedure require the complete system
configuration according to the hardware matrix here below reported.

S/S Unit Configuration SCOE Remarks
simulated
equipments
Herschel
EGSE CCS 1
CCS lite 1
TM/TC DFE 1
CDMU SCOE 1
IACMS SCOE 1
[TT&C SCOE 1
POWER SCOE 1
CCU SCOE
IGSE HIFI IGSE 1
PACS IGSE 1
SPIRE IGSE 1
PCS PCDU 1+1
Battery 1 1 Battery Simulation for other tests
Installed. Only
connected for Launch
clean run
SotarArray—1—30nom-sections 4 Power SCOE

not required for IST

CDMS CDMU 1+1
ACMS ACC 1+1
RWA 3+1
GYRO 3+1
STR 2
CRS 2
AAD 1+1 internal red
SAS 2+2 internal red
TT&C XPND 2
TWT 2
EPC 2
LGA 2 (not used during the
I1ST)
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S/S Unit Configuration SCOE Remarks
simulated
equipments

MGA 1 (not used during the
IST)
RCS 1+1 (not used during IACMS SCOE
the IST)

TCS 1 (partially installed)

VMC 1

SREM 1

HIFI 1

PACS 1

SPIRE 1

Telescope 1

HSS 1

Table 1: Satellite configuration required for IST
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4.2 SW Configuration

The Satellite IST will be run with the on-board software configuration as detailed
in the IST TRR.

The actual configuration of the software should be noted here to ensure correct
system status

o CDMS OBSW:

¢ ACMS OBSW:

e STR PROM SW:

o STR EEPROM SW:

DEE Mo
U _P. masfF -MN -o

e PACS DPU SW:

o PACS SPU SW:

e PACS DMC SW:

e HIFIICU SW:

e SPIRE DPU SW:
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4.3 SCOE Cables Connection

For the IST there are four different SCOE cables configuration.
e Configuration 1 for "Nominal Launch” and “RMS” see 4.3.1

e Configuration 2 for ” Instrument Commissioning”, “Mode Transitions”, “S/C
Reconfiguration”, “Launch Mode Robustness”, “CDMS management”,
‘ACMS Commissioning”, “Satellite commissioning” and “DTCP Worst
Case Scenario” ” NOM Mode Robustness” 4.3.2

e Configuration 3 for ” Launch Clean Run” 4.3.3
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SCOE CABLES CONNECTION to HERSCHEL S/C

KIN-01  [PWR Panel (PCDU)
Connector Function | Skin Conneotor |-S/Cunit. | SCOECABLE | Fiight Connector’
PCDU Flight Plug
BS Nom Power SK01BJ09 PCDU SK01BP09 Plugged |
PCDU Flight Plug
BS Red Power SK01BJ10 PCDU SK01BPO09 Plugged |
LPS SCOE
BDR1 AIT SK01BJ11 PCDU Cable Plugged
LPS SCOE
BDR2 AIT SK01BJ12 PCDU Cable Plugged
POWER SCOE
SA Nom Power SK01AJ01 PCDU Cable Plugged
POWER SCOE
SA Nom Power SK01AJ02 PCDU Cable Plugged
POWER SCOE
SA Nom Power SK01AJ03 PCDU Cable Plugged
Connector
SA Red Power SK01AJ04 PCDU Cover
POWER SCOE
SA Red Power SK01AJ05 PCDU Cable Plugged
POWER SCOE
SA Red Power SK01AJ06 PCDU Cable Plugged
POWER SCOE
SA Red Power SK01AJ07 PCDU Cable Plugged
PWR Panel (ACC, CDMU, RCS, 1553 & Thruster)
"Cdﬁh?é&or)ﬁdnéﬁéh _‘ v~.'7'S'IV('ln'Connectorf§i i“S/C\uﬁ_"r:t = I'SCOECGABLE i—‘light Connector -
Bus Monitor
DMS 1553 Bus_A JO1 CDMU Cable Plugged
Bus Monitor
DMS 1553 Bus_B J02 CDMU Cable Plugged
ACMS SCOE
ACMS 1553 Bus_A J03 ACC Cable Plugged
ACMS SCOE
ACMS 1553 Bus_B J04 ACC Cable Plugged
ACMS SCOE
LV1/FCV 20N CMD S/AM J05 ACC/RCS Cable Plugged
ACMS SCOE
LV2/FCV 20N CMD S/AR J06 ACC/IRCS Cable Plugged
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ACMS SCOE
SKIN-02 | RCS Press/Tank Temp/PT Pwr J07 ACC/PT&TH Cable Plugged
ACMS SCOE
SKIN-02 | Thruster Temp M/LV1 Sts J08 ACCRRCS Cable Plugged
CDMU and ACC EEPROM Flight Cap
SKIN-02 | reprogramming input J09 ACC/CDMU SK02P09 Plugged
CDMU and ACC EEPROM Flight Cap
SKIN-02 | reprogramming input J10 ACC/CDMU SK02P10 Plugged
ACMS SCOE
SKIN-02 | Thruster Temp R/LV2 Sts J11 ACC/RCS Cable Plugged
ACMS SCOE
SKIN-02 | Thruster C/B Heaters M J12 ACC/CBH Cable Plugged
ACMS SCOE
SKIN-02 | Thruster C/B Heaters R J13 ACCI/CBH Cable Plugged
ACMS Flight Cap
SKIN-02 | Str1/2 On/Off Cmd M/Str1 Sts J14 ACC/STR-1 SKO02P14 Plugged
ACMS Flight Cap
SKIN-02 | Str1/2 On/Off Cmd R/Str2 Sts J15 ACC/STR-2 SK02P15 Plugged
ACMS Flight Cap
SKIN-02 | Gyro A On/Off Cmd J16 ACC/GYRO-E1 SK02P16 Plugged |
ACMS Flight Cap
SKIN-02 | Gyro B On/Off Cmd J17 ACCI/GYRO-E2 SK02P17 Plugged
SKIN-03 [ TTC Panel
| Connector Function _SkinConnector_ | S/Cunit | SCOECABLE | Fiight Connector
SKIN-03 | Test point TC + protection Plastic cap
jumper EPC1 SK03J01 XPND1/EPC1 (See note1)
SKIN-03 L Test point TC—+protection Plastictap
_jumper EPC2 SK03J02 XPND2/EPC2 (See note1)
RF LINK _ ‘
Ccngggipr Function - . 4Sk‘ngConnect0r SCunt 7 | SCOECABLE Flight Connector
RF SCOE LGA1 Anechoic
RF link for antenna LGA1 N/A LGA1 LGA1 Plugged Cap
RF SCOE LGA2 Anechoic
RF link for antenna LGA2 N/A LGA2 LGA2 Plugged Cap
e MGA Anechoic Cap
RF link for antenna MGA N/A MGA MGA Plugged
SKIN-04 | ACMS Panel (RWE) 4
Connector Function Skin Connector | S/C unit 'SCOE CABLE | Flight Connector
SKIN-04 ACMS Flight Cap
RWL1 Sgn J01 ACC/RWL-1 SK04P01 Plugged
SKIN-04 ACMS Flight Cap
RWL2 Sgn J02 ACC/RWL-2 SK04P02 Plugged |
SKIN-04 ACMS Flight Cap
RWL3 Sgn J03 ACC/RWL-3 SK04P03 Plugged
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SKIN-04 ACMS Flight Cap
RWL4 Sgn J04 ACC/IRWL-4 SK04P04 Plugged |
SKIN-05 | GYR/QRS Panel
ConnectorFunction.._ | SkinConnector | S/Cunit | SCOECABLE | Fiight Connector
SKIN-05 | CRS1AOCS Sgn J01 CRS-1/ACC ACMS Flight Cap
SKIN-05 | CRS2 AOCS Sgn J02 CRS-2/ACC ACMS Flight Cap
SKIN-05 ACMS SCOE
GYRO RS422 / Test J03 GYRO Cable Piugged
SKIN-05 ACMS SCOE
CRS 1/2 Stimuli J04 CRS-1,2 Cable Plugged
SKIN-05 ACMS SCOE
AAD Sgn M J05 AAD/ACC Cable Plugged
SKIN-05 ACMS SCOE
SAS1/2 Sgn M J06 SAS/ACC Cable Plugged
SKIN-05 ACMS SCOE
SAS1/2SgnR Jo7 SAS/ACC Cable Plugged
SKIN-05 ACMS SCOE
AAD SgnR Jog AAD/ACC Cable Plugged
SKIN-06 | STR Panel ‘ 7 ‘
Connestor Function Skin Connector | S/iCunit .~ | SCOECABLE | Flight Gonnector - -
ACMS SCOE
SKIN-06 | STR1 Stimuli JO1 STR1 Cable Plugged
ACMS SCOE
SKIN-06 | STR2 Stimuli J02 STR2 Cable Plugged
UMBILICAL 7 /
Connector Function .. | Connetor | 'SCOE CABLE
SCOEs cable
Power/Data HU1 J01 SYSTEM Plugged
SCOEs cable
Power/Data HU2 JO1 SYSTEM Plugged
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CryoSCOE harness setup for ACS/PR/TP No.:

Annex No.:

N4-0R

315100 on top of
Commectoge |- S8 fiage s e oRGsCOR. | cCUFight
Function =~ |~ Conpector ' |S/Cunit . |SCOE .. |connected  |connected
T117, T118,
T207, T211,
T238, T239,
T249,7251, 7253,
7255, T423,
T443, T463,
Temperature T851, 7852, Cryo SCOE
Sensors 315100-J01 1853, T861 J07 & J15 no flight
T702, 7872,
P101, T103,
T115, T116,
Temperature & T704, 7802,
pressure T803, T805, Cryo SCOE
Sensors 315100-J03 | T806, T871 J01 & J17 no flight
T331, T333,
T335, 1337,
Temperature T339, T341 Cryo SCOE
Sensors 315100-J05 (Telescope) J14 X
T332, T334,
T336, T338,
Temperature T340, T342 Cryo SCOE
Sensors 315100-J06 (Telescope) J10 X
316 100
e  |CryoscoE | couFiight
ic -] Connector = | S/C unit_ .| connected | connected
Valve Sensor 316100-J01 VS501, VS504 X
Valve Sensor 316100-J02 | VS503, VS505 X
321100 ontopof
Gonneclo 7| Tt gl T e 7 1CryoSCOE - | cou Fight..
Function |  Connector _[S/Cunit | SCOE  |connected ' |connected
Cryo SCOE
321100-J01 L701, H701 J11 no flight
Cryo SCOE
321100-J02 | LL702, H702 J03 no flight
Cryo SCOE
321100-J03 | H502, H503 J06 no flight
Cryo SCOE
321100-J04 | P501 J01 no flight
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H103, H701,
L102, V1102,
VT103, VT105,
VT701, VH102,
VH103, VH105,
VH701, VS102, Cryo SCOE
321100-J05 [ vS105,vS701 | 11 no fiight
H104, H702,
L101, VT104,
VT106, VT702,
VH104, VH106,
VH702, VS104, Cryo SCOE
321100-J06 VS702 J03 no flight
Cryo SCOE
321100-J07 H501 J06 no flight
Cryo SCOE
321100-J08 1502 JO1 no flight
321200 on tgp of
Connédto | CryosCoE - | cou Fight
Function” SCunit connected | connected
T202, T212,
T221, 1223,
T227, 1228,
T232, T234,
T236, T242,
T244, T246,
T250, T254, Cryo SCOE
321200-J01 T258, T424, T464 | JO8 X
T102, T105,
T1086, T111,
PR-P701,T421,—1€ryo SCOE
321200-J02 T442, T461, H101 | JO4 X
T321, 7323,
T501, T505,
T651, T901, Cryo SCOE
321200-J03 T903, T907, T911 | JO9 X
T312, 7314,
T316, T905,
T909, T931, Cryo SCOE
321200-J04 7933, 7935 J09 X
Cryo SCOE
321200-J05 VS103, H102 J04 X
321300 on }op of
Connector - o il U . |SCOECable |FiightCap
Function - Skin Connector | S/IC-unit | SCOE~ | connected connected
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7208, T213,
T222, T224,
225, T226,
T231, 7233,
T235, T237,
T247, T248,
T252, T256, Cryo SCOE
321300-J01 [ T862, T444 J02 X
T101, T104,
7107, T112,
T703, T422,
T441, T462, Cryo SCOE
321300-J02 | 1701, H102 Jo4 X
P502,7322, T324,
T504, T506,
T507, 7652, Cryo SCOE
321300-J03 | T902, T908, T912 | J18 X
T311, T313,
T315, T904,
T906, T910, Cryo SCOE
321300-J04 [ 7932, T934 J14 X
Cryo SCOE
321300-J05 | V5106, H102 J04 X
CVSE IIF on top of
Connecto e o) ble ' | Fiight Cap
Funotion . | -Skin Connector. L. JSCOE i e _ | connected.
Cryo SCOE
J18 X
to be
approved &
released
before start of
ACS/PR/TP
by Floor- )
Manager Date: Sign:
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SAFE / ARM plug setup for ACS/PR/TP No.:
Annex No.:
314 200 on top Qf
Connector Function | Connector | S/C unit SAFE | ARM Sign
SAFE / ARM plug 314.200-J03 [ NED (601) X
SAFE / ARM plug 314 200-J04 | NED (602) X
SAFE / ARM plug 314.200-J05 | 51601 X
SAFE / ARM plug 314 200-J06 | S1602 X
to be approved & Date: Sign:
released before start of
ACS/PR/TP by Floor-
Manager
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e Herschel Integrated Satellite Test Herschel
EADS 3 - Procedure: Leading Procedure
BsbErium

4.3.2 SCOE cable connection for ” Nominal Launch”, ”’ Satellite
Commissioning”,,”Instrument Commissioning “ACMS
Commissioning”, “Mode Transitions”, S/C Reconfiguration”, “CDMS
management”, DTCP Worst Case Scenario”, “Launch Mode
Robustness”,.“NOM Mode Robustness” and “Instrument FDIR”’

SCOE CABLES CONNECTION to HERSCHEL S/C
SKIN-01  |PWR Panel (PCDU)
Connector Function . | Skin Connector- | S/Cunit” = | SCOE CABLE | Fiight Connedtor
BS SCOE Cable
BS Nom Power SK01BJ09 PCDU Plugged //
BS SCOE Cable |
BS Red Power SK01BJ10 PCDU Plugged 4"
LPS SCOE
BDR1AIT SK01BJ11 PCDU Cable Plugged —,/
LPS SCOE
BDR2 AIT SK01BJ12 PCDU Cable Plugged //
POWER SCOE
SA Nom Power SK01AJO1 PCDU Cable Plum//
POWER SCOE |/
SA Nom Power SK01AJ02 | PCDU Cable Plugged ]
POWER SCOE /
SA Nom Power SK01AJ03 PCDU Cable Plugged
Connector
SARedPorwer SKO1AJ04 PEBY Cover
POWER SCOE
SA Red Power SK01AJ05 PCDU Cable Plugged //
POWER SCOE
SA Red Power SK01AJ06 PCDU Cable Plugged a/
POWER SCOE
SA Red Power SK01AJO7 PCDU Cable Plugged //
SKIN-02  |PWR Panel (ACC, CDMU, RCS, 1553 & Thruster)
ComnectorFunction | SkinConnector | S/Cunt | SCOE CABLE | Flight Connector
Bus Monitor
SKIN-02 | DMS 1553 Bus_A Jo1 CDMU Cable Plugged .//
Bus Monitor
SKIN-02 | DMS 1553 Bus_B J02 CDMU Cable Plugged ]
ACMS SCOE /
SKIN-02 [ ACMS 1553 Bus_A J03 ACC Cable Plugged &1
ACMS SCOE |,
SKIN-02 | ACMS 1553 Bus_B Jo4 ACC Cable Plugged”’]
SKIN-02 | LV1/FCV 20N CMD SIAM J05 ACCIRCS ACMS SCOE
Ae per SAT. Comm, A ﬁ’/gy/a; Rt
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Herschel Integrated Satellite Test Herschel
EAD S ) Procedure: Leading Procedure
Ssriam
Cable Plugged
ACMS SCOE
SKIN-02 | LV2/FCV 20N CMD S/AR J06 ACCIRCS Cable Plugged ]
ACMS SCOE |~
SKIN-02 | RCS Press/Tank Temp/PT Pwr J07 ACC/PT&TH Cable Plugged
ACMS SCOE /
SKIN-02 | Thruster Temp M/LV1 Sts J08 ACC/RCS Cable Plugged #]
CDMU and ACC EEPROM Flight Cap
SKIN-02 | reprogramming input J09 ACC/CDMU SK02P09 Plugged -1
CDMU and ACC EEPROM Flight Cap /
SKIN-02 | reprogramming input J10 ACC/CDMU SK02P10 Plugged <]
ACMS SCOE
SKIN-02 | Thruster Temp R/LV2 Sts J11 ACC/RCS Cable P?ugged-)
ACMS SCOE
SKIN-02 | Thruster C/B Heaters M J12 ACC/CBH Cable Plugged <
ACMS SCOE e
SKIN-02 | Thruster C/B Heaters R J13 ACC/CBH Cable Plugged /1
ACMS Flight Cap /
SKIN-02 | Str1/2 On/Off Cmd M/Str1 Sts J14 ACC/STR-1 SK02P14 Plugged
ACMS Flight Cap
SKIN-02 | Str1/2 On/Off Cmd R/Str2 Sts J15 ACCISTR-2 SK02P15 Plugged v
ACMS Flight Cap
SKIN-02 | Gyro A On/Off Cmd J16 ACC/GYRO-E1 SK02P16 Plugged v
ACMS Flight Cap /
SKIN-02 | Gyro B On/Off Cmd J17 ACC/GYRO-E2 SK02P17 Plugged |
SKIN-03 TTC Panel _ _ v
F tor—| SICTmt " |"SCOE CABLE | Fiight Coniector™
SKIN-03 | Test pomt 1C +protect|on Plastic cap %
jumper EPC1 SK03J01 XPND1/EPC1 (See note1)
SKIN-03 | Test point TC + protection Plastic cap //
jumper EPC2 SK03J02 XPND2/EPC2 (See notel)
RF LINK (
Connector Function. - |._Skin Connector  S/Gunit - " |'SCOEGABLE " | Fiight Connector
RF SCOE LGA1 Anechoic e
RF link for antenna LGA1 N/A LGA1 LGA1 Plugged Cap
RF SCOE LGA2 Anechoic L/
RF link for antenna LGA2 N/A LGA2 LGA2 Plugged Cap
i G MGA Anechoic Cap /
RF link for antenna MGA N/A MGA MGA Plugged
SKIN-04 | ACMS Panel (J) '
Connector Function Skin Connector | S/C unit | SCOE CABLE | Fiight Connector
SKIN-04 ACMS Flight Cap
RWL1 Sgn J01 ACC/RWL-1 SK04P01 Plugged |
SKIN-04 | RWL2 Sgn J02 ACC/RWL-2 ACMS Flight Cap +
zc/m?%
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o Herschel Integrated Satellite Test Herschel
EADS ; - Procedure: Leading Procedure

Hesrrium

SK04P02 Plugged
SKIN-04 ACMS Flight Cap -
RWL3 Sgn J03 ACCRWL-3 SK04P03 Plugged
SKIN-04 ACMS Flight Cap | _~"
RWL4 Sgn J04 ACCRWL-4 SK04P04 Plugged |
SKIN-05 | GYR/QRS Panel _
ConnectorFunction | SkinConnector | S/Cunt | SCOECABLE | Flight Connedtor
SKIN-05 | CRS1AOCS Sgn Jo1 CRS-1/ACC ACMS Flight Cap
SKIN-05 | CRS2 AOCS Sgn J02 CRS-2/ACC ACMS Flight Cap
SKIN-05 ACMS SCOE
GYRO RS422 / Test J03 GYRO Cable Plugged ¥~
SKIN-05 ACMS SCOE
CRS 1/2 Stimuli Jo4 CRS-1,2 Cable Plugged 4~
SKIN-05 ACMS SCOE
AAD Sgn M J05 AAD/ACC Cable Plugged <]
SKIN-05 ACMS SCOE
SAS1/2 Sgn M J06 SAS/ACC Cable Plugged <+
SKIN-05 ACMS SCOE
SAS1/2 Sgn R Jo7 SAS/ACC Cable Pluggedv/
SKIN-05 ACMS SCOE >
AAD Sgn R J08 AADIACC Cable Plugged 1
SKIN-06 | STR Panel _ '
* Connector Function | SCOE CABLE ~ Flight Connector
ACMS SCOE |~
SKIN-06 | STR1 Stimuli J01 STR1 Cable Plugged
ACMS SCOE
SKIN-06 | STR2 Stimuli J02 STR2 Cable Plugged _}~
UMBILICAL i _
ConnectorFunction. - | Conneclor | scoecasie. |
SCOEscable |/
Power/Data HU1 JO1 SYSTEM Plugged
SCOEs cable
Power/Data HU2 Jo1 SYSTEM Plugged
Zz/m)c‘(?
Doc. No: HP-2-ASED-TP-0134 Page 29
| Issue: 4.0

0 File: HP-2-ASED-TP-0134_Herschel IST_Leading_Procedure__iss_4_0_24-
| Date: 24.04.2008 Fle;



04-08

Herschel Integratgd Satellite Test Herschel
EADS - Procedure: Leading Procedure
Hes b r-im
CryoSCOE harness setup for ACS/PR/TP No.:
Annex No.:
315100 on top of
Gonedtpr: -0 Ll | e L | CryoSCOE | cCU Fiight
Function® |~ Connector  [S/Cunit =~ |SCOE |connected | connected
T117, T118,
T207, T211,
T238, T239,
T249,7251, T253,
T255, T423,
T443, T463,
Temperature T851, T852, Cryo SCOE
Sensors 315100-J01 T853, T861 J07 & J15 no flight
T702, T872,
P101, T103, )
T115, T116, ‘
Temperature & T704, T802,
pressure T803, T805, Cryo SCOE
Sensors 315100-J03 T806, T871 J01 & J17 no flight
T331, T333,
T335, T337,
Temperature T339, T341 Cryo SCOE
Sensors 315100-J05 (Telescope) J14 X
T332, T334,
T336, T338,
Temperature T340, 7342 Cryo SCOE
Sensors 315100-J06 Telescope) J10 X
316 100 on top of
Conn | ccuFight
| Eunction _ Connector | : . | connected g
Valve Sensor 316100-J01 V8501, VS504 X /
Valve Sensor 316100-J02 VS503, VS505 X
321100 on top of i _ :
Coileslog, =t Simciis ™ T | SR R T LEhoSCOR [ TOUBight
Function= = | Connector - |S/Cunit = = |SCOE  |connected | connected
Cryo SCOE
321100-J01 L701, H701 J11 no flight
Cryo SCOE '
321100-J02 | LL702, H702 J03 M no flight
Cryo SCOE
321100-J03 H502, H503 J06 ﬂ no flight
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Herschel Integrated Satellite Test Herschel
EADS ‘ o Procedure: Leading Procedure
H&sEriam
Cryo SCOE
321100-J04 | P501 JO1 no flight
H103, H701,
L102, VT102,
VT103, VT105,
VT701, VH102,
VH103, VH105, }é\
VH701,VS$102, | Cryo SCOE /
321100-J05 | vS105,vS701 | J11 no flight
H104, H702,
L101, VT104,
VT106, VT702,
VH104, VH106, >ﬂ /
VH702, V104, | Cryo SCOE
321100-J06 | VS702 J03 no flight
Cryo SCOE )@ 7
321100-J07 | H501 J06 no flight
CyoSCOE| % /
321100-J08 | T502 J01 no flight
321200 ron tqpif v 4
Connestor | cCU Fiight
Function connected -
7202, 7212,
T221, 7223,
T227, T228,
1232, 7234, ‘/
1236, T242,
T244, 7246,
7250, T254, Cryo SCOE
32120001 | T258, T424, T464 | J08 X
T102, T105 /
T106, T111, v
PR_P701, 7421, | Cryo SCOE
321200-J02 | T442, T461, H101 | J04 X
T321, 7323, /
T501, T505,
T651, 7901, Cryo SCOE
321200-J03 | T903, T907, T911 | J09 X
T312, T314,
T316, T905, /
7909, 7931, Cryo SCOE
321200-J04 | T933, 7935 J09 X ”
Cryo SCOE
321200005 [vs103,H102  [J04 x‘/
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. Herschel Integrated Satellite Test Herschel
EADS ‘ Procedure: Leading Procedure
B rium
321300 on top of
FConnectar:© £" - seual | |SCOECable |FightCap
Function | -SkinConnector. [S/Cunit = SCOE | connected | connected
T208, 7213,
T222, T224,
T225, T226,
T231, 7233,
1235, 1237, /
T247, 7248,
T252, T256, Cryo SCOE
321300-J01 1862, T444 J02 X
T101, T104,
T107, T112, /
T703, T422,
T441, T462, Cryo SCOE
321300-J02 1701, H102 J04 X
P502,T322, T324, /
T504, T506,
T507, 7652, Cryo SCOE
321300-J03 T902, T908, T912 | J18 X
T311, T313,
T315, T904,
T906, T910, Cryo SCOE
321300-J04 7932, 7934 J14 X
Cryo SCOE P
321300-J05 VS106, H102 J04 X
CVSE IF on top of
U _|SCOE . |connected |connected
Cryo SCOE
J18 X 1
to be
approved &
released
before start of
ACS/PR/TP
by Floor- , OK )
Manager Date: % 0‘{‘/ Sign:
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Herschel Integrated Satellite Test Herschel
EADS L Procedure: Leading Procedure
s riwm
SAFE / ARM plug setup for ACS/PR/TP No.:
Annex No.:
314 200 on top of ;
ConnectorFuncbon ,,,Conne’ctbr’ S/Cunit = | » Sigﬁtr;};
SAFE / ARM plug 314200-J03 | NED (601) X /
SAFE / ARM plug 314200-J04 | NED (602) X
SAFE / ARM plug 314200-J05 | SI 601 X / 7
SAFE / ARM plug 314.200-J06 | SI 602 X
to be approved & Date: Sign:
released before start of J(é
ACS/PR/TP by Floor-
Manager
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Herschel Integrated Satellite Test Herschel
EADS " ___ Procedure: Leading Procedure
Ees b rim
4.3.3 SCOE cable connection for” Launch Clean Run”
SVM / EGSE harness setup for ACS/PR/TP No.:
Annex No.:
SKIN-01 PWR Panel (PCDU)
|SCOE -~ |s/cunit | SkinConnestor | Connection Sign.
SA Nom Power SAS SCOE PCDU SKO01A J/P01 disconnected
SA Nom Power SAS SCOE PCDU SK01A J/P02 disconnected
SA Nom Power SAS SCOE PCDU SKO01A J/P03 disconnected
Battery SKO1A J/P04 EMC cover
SA Red Power SAS SCOE PCDU SKO1A J/P05 disconnected
SA Red Power SAS SCOE PCDU SKO01A J/P06 disconnected
SA Red Power SAS SCOE PCDU SKO1A J/P07 disconnected
BS Nom Power BS SCOE PCDU SK01B J/P09 Flight
BS Red Power BS SCOE PCDU SK01B J/P10 Flight
LPS SCOE
BDR1 AIT SAS SCOE PCDU SK01B J/P11 Cable Plugged
LPS SCOE
BDR2 AIT SAS SCOE PCDU SK01B J/IP12 Cable Plugged
PWR Panel (ACC, CDMU, RCS, 1553 &
SKIN-02 Thruster)
‘Connector Function | SCOE | skin Gonnector | Connection = | [sign
DMS 1553 Bus_A CDMU SCOE CDMU SK02 J/P01 Flight
DMS 1553 Bus_B CDMU SCOE CDMU SK02 J/P02 Flight
ACMS 1553 Bus_A ACMS SCOE ACC SK02 J/P03 Flight
ACMS 1553 Bus_B ACMS SCOE ACC SK02 J/P04 Flight
LV1/FCV 20N CMD S/A
M ACMS SCOE ACC/RCS SK02 J/P05 disconnected
LV2/FCV 20N CMD S/A
R ACMS SCOE ACC/RCS SK02 J/P06 disconnected
RCS Press/Tank
Temp/PT Pwr ACMS SCOE ACC/PT&TH SK02 J/P07 Flight
Thruster Temp M/LV1
Sts ACMS SCOE ACC/RCS SK02 J/P08 Flight
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Herschel Integrated Satellite Test Herschel
EADS : ~__ Procedure: Leading Procedure
Es e

Quick S/W load grey ACMS black CDMS SK02 J/P09 disconnected
Quick S/W load grey ACMS black CDMS SK02 J/P10 disconnected
Thruster Temp R/LV2

Sts ACMS SCOE ACC/RCS SK02 J/P11 Flight

Thruster C/B Heaters M | ACMS SCOE ACCICBH SK02 J/P12 disconnected

Thruster C/B Heaters R | ACMS SCOE ACC/CBH SK02 J/P13 disconnected

Str1/2 On/Off Cmd

M/Str1 Sts ACMS SCOE ACC/STR-1 SK02 J/P14 Flight

Str1/2 On/Off Cmd

R/Str2 Sts ACMS SCOE ACC/STR-2 SK02 JIP15 Flight
ACCIGYRO-

Gyro A On/Off Cmd E1 SK02 J/P16 Flight
ACCIGYRO-

Gyro B On/Off Cmd E2 SK02 J/IP17 Flight

SKIN-03 TTC Panel

‘Connegctor Function -

Test point TC +
rotection jumper EPC1 | Plastic Cap XPND1/EPC1 | SKO03 J/P01 Flight

Test point TC +

protection jumper EPC2 | Plastic Cap XPND2/EPC2 1T —SKO3J/P62——Ftight

RF LINK

Connector Function” . SCOE ot | sl " | skin Connestor | Connection lsign s
RF link for antenna LGA1 Anechoic
LGA1 TT&C SCOE LGA1 Cap RF-SCOE
RF link for antenna LGA2 Anechoic
LGA2 TT&C SCOE LGA2 Cap RF-SCOE
RF link for antenna MGA Anechoic
MGA TT&C SCOE MGA Cap RF-SCOE
SKIN-04 ACMS Panel (RWE)
Connector Funcion . |SCOE | sicunit | Skin Connector | Connection Sign
RWL1 Sgn ACC/RWL-1 SKO04 J/IPO1 Flight
RWL2 Sgn ACC/RWL-2 SK04 J/P02 Flight
RWL3 Sgn ACC/RWL-3 SK04 J/P03 Flight
RWL4 Sgn ACC/RWL-4 SK04 J/P04 Flight
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i Herschel Integrated Satellite Test Herschel
EAD S L Procedure: Leading Procedure
HsEriom
SKIN-05 GYR/QRS Panel
Connector Function ~~ |SCOE __ [sicunt | Skin Connector | Connection Sign
CRS1AOCS Sgn CRS-1/ACC SK05 J/P01 Flight
CRS2 AOCS Sgn CRS-2/ACC SK05 J/P02 Flight
GYRO RS422 / Test ACMS SCOE GYRO SK05 J/P03 disconnected
CRS 1/2 Stimuli ACMS SCOE CRS-1,2 SK05 J/P04 disconnected
AAD Sgn M ACMS SCOE AAD/ACC SK05 J/P05 Flight
SAS1/2 Sgn M ACMS SCOE SAS/ACC SK05 J/P06 Flight
SAS1/2 Sgn R ACMS SCOE SAS/ACC SK05 J/IP07 Flight
AAD Sgn R ACMS SCOE AAD/ACC SK05 J/P08 Flight
SKIN-06 STIiPanel _
Connector Function- Skin Connector ‘bbnnectig_n' Sign
STR1 Stimuli SK06 J/P01 disconnected
STR2 Stimuli SK06 J/P02 disconnected
UMBILICAL
Connector F C unit ot | Connection | -
Power/Data SYSTEM HUJO1 SCOE
Power/Data System SYSTEM HUJ02 SCOE
approved approved approved
SE AIT approved PA/Safety Floor-Manger
sign off:
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Herschel Integrated Satellite Test Herschel
EADS ' L Procedure: Leading Procedure
EesLriom
CryoSCOE harness setup for ACS/PR/TP No.:
Annex No.:
315100 on top of
Copector- |, © msisit - i iBE R sl CyoSCOE - | CCU Fight'
Function | Connector |S/Cunit ... |SCOE - |connected | connected
T117, T118,
T207, T211,
T238, T239,
T249,T251, T253,
T255, T423,
T443, T463,
Temperature T851, T852, Cryo SCOE
Sensors 315100-J01 T853, T861 J07 & J15 no flight
T702, T872,
P101, T103,
T115, T116,
Temperature & T704, 7802,
pressure T803, T805, Cryo SCOE
Sensors 315100-J03 T806, T871 J01 & J17 no flight
T331, 7333,
T335, T337,
Temperature T339, T34 Cryo SCOE
Sensors 315100-J05 (Telescope) J14 X
T332, T334,
T336, T338,
Temperature T340, T342 Cryo SCOE
Sensors 315100-J06 (Telescope) J10 X
316 100 on top of
Connector or - | ccuFignt
Function " Connector | SIC unit | connected
Valve Sensor 316100-J01 VS501, VS504 X
Valve Sensor 316100-J02 | VS503, VS505 X
321100 on top of
Comeclor | s lela Y ehoscoe | ool Fignt
Function . |~ Connector | S/Cunit | SCOE connected connected
Cryo SCOE
321100-J01 L701, H701 J11 no flight
Cryo SCOE
321100-J02 | LL702, H702 J03 no flight
Cryo SCOE
321100-J03 | H502, H503 J06 no flight
Cryo SCOE
321100-J04 | P501 J01 no flight
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Herschel Integrated Satellite Test Herschel
EADS Procedure: Leading Procedure
Ssesbkr-iam
H103, H701,
L102, VT102,
VT103, VT105,
VT701, VH102,
VH103, VH105,
VH701,VS$102, [ Cryo SCOE
321100005 | V5105, vS701 | J11 no flight
H104, H702,
L101, VT104,
VT106, V702,
VH104, VH106,
VH702, VS104, | Cryo SCOE
321100-J06 | VS702 Jo3 no flight
Cryo SCOE
321100-J07 | H501 Joé no flight
Cryo SCOE
321100-J08 | T502 Jo1 no flight
321200 on top of
Connector = | ceuFiight
Eunction. . |.SICunit. . connected
T202, T212,
T221, 7223,
T227, 7228,
T232, 7234,
T236, T242,
T244, T246,
T250, T254, Cryo SCOE
321200-J01 | T258, T424, T464 | J08 X
T102, T105,
T106, T111,
PR_P701, 7421, Cryo SCOE
321200-J02 | T442, T461, H101 | J04 X%
T321, T323,
T501, T505,
T651, T901, Cryo SCOE
321200-J03 | T903, 7907, T911 | J09 X
T312, T314,
T316, T905,
T909, T931, Cryo SCOE
321200-J04 | 7933, 7935 J09 X
Cryo SCOE
321200-J05 | VS103, H102 Jo4 X
321 300 on top of ,
Comnector. ~aiidis  hek | scoECable |Fight Cap
Function Skin Connector | S/C unit SCOE connected connected
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. Herschel Integrated Satellite Test Herschel
EADS - Procedure: Leading Procedure
Bk riam
T208, 7213,
1222, T224,
T225, 226,
T231, 7233,
T235, 7237,
T247, T248,
T252, 7258, Cryo SCOE
321300-J01 | 7862, T444 J02 X
T101, T104,
T107, T112,
T703, T422,
T441, T462, Cryo SCOE
321300-J02 | T701, H102 Jo4 X
P502,7322, T324,
T504, T506,
T507, 7652, Cryo SCOE
321300-J03 | T902, T908, T912 | J18 X
T311, T313,
T315, T904,
T906, T910, Cryo SCOE
321300-J04 | T932, T934 J14 X
Cryo SCOE
321300-J05 | VS106, H102 J04 X
CVSE IIF on top of ,
P TFugpecap
connected
X
to be
approved &
released
before start of
ACS/PR/TP
by Floor- .
Manager Date: Sign:
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Herschel Integrated Satellite Test Herschel
EADS | o Procedure: Leading Procedure
HsbErium

SAFE / ARM plug setup for ACS/PR/TP No.:
Annex No.:
314 200 on top Qf
Cor‘ihe'ctorkFunction Connector | sic unit o SAFE e ARM : Sign
SAFE / ARM plug 314 200-J03 NED (601) X
SAFE / ARM plug 314 200-J04 NED (602) X
SAFE / ARM plug 314 200-J05 SI 601 X
SAFE / ARM plug 314 200-J06 SI 602 X
to be approved & Date: Sign:
released before start of
ACS/PR/TP by Floor-
Manager
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Herschel Integrated Satellite Test Hers Ch e|
EADS __ Procedure: Leading Procedure
B s b L m

5 Conditions
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Herschel Integrated Satellite Test Herschel
EADS . Procedure: Leading Procedure

BsbEriom

5.1 Personnel

The following table shall be filled in detailing which personnel are required to be
present for the test. The signature of the appropriate responsible is classified as
agreement to start the test as stated in the TRR.

Responsibility Required Name / Organization Signature
for Test
(Y/N)
Floor Manager Y
Test Director Y
Test Conductor Y

EGSE Operator

SVM Support Engineer

Cryo Support Engineer

HIFI Instrument Support Engineer

PACS Instrument Support
Engineer

Spire Instrument Support Engineer

PA Responsible Y

Customer Representative

Table 2: List of IST test attendants

Persons, other than test personal as mentioned in the test team organization and
participants of the TRR, are allowed to observe the test at the discretion of the
Test Director and Test Conductor.
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5.2 Environmental

During all the phases of the test the HERSCHEL Satellite shall be maintained in
a controlled environment in order to prevent degradation or contamination of the
satellite equipment and surface, which could result in operational failures.

ESTEC site clean room will be used.
Ambient conditions shall comply with ISO14644-1 for cleanliness requirement.

The characteristic shall be:
- Temperature = 22C £ 3C
- Relative Humidity = 50 % +/- 10%
- Delta Pressure = above 0.6 mm H20
- Clean Conditions = Class 100 000

The following table defines the S/C conditions for each IST test sequence with
respect to Cryostat He I/He Il status, tilting angle and usage of the real battery.
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IST 1 Part 1 Warm preferred

Ambientor | Hel - Hell
- cool down | HTT venting | HYT venting
b  {deviating >20mglsec |  >20mg/sec
: from S i
o <o | IST Specity : J
582 = T % Gshift (7 shift [8shite
5.8.2.3 Inital configuration OFF ¥ n.a Preft iternativ i ti
58.24.2 Salellite power ON OFF Y na P i it 1t
68244 Configuration for launch OFF Y n.a F Iternati
5.8.24.5 Launch OFF Y na P
58.24.5 Separation OFF Y na Proferred ] i {
£8.24.7 Post separation OFF ¥ n.a P ] ti
58248 Initial check out in SAM mode OFF Y n.a Preferred it i
58249 CDMS transtion to NOM mode OFF Y na Preferred I i lternati
5.8.24.10 Orbit Gontrol Manoeuvre OFF Y na Py s b ) t
5.8.24.11 End of the sequence OFF Y n.a P d ] ] 1]
e8I < o e i 57
£8.33 Test start configuration OFF 1] na Prefi ity t Il
5834 |TTC commissioning OFF N n.a Preferred I 1 i 7
5835 CDMS commissioning OFF N na Prefe €
TCS commissioning OFF N n.a. Pr, d s L
5837  |PCS commissioning OFF N na Preferred I T .
58310 |SREM commissioning OFF N n.a P d [ i it i
68311 |TCS commissioning OFF N na Preferred i ]
58312 |Telescope decontamination OFF N n.a Preferted it i 1 i
58313 |Cryo Cover opening OFF N na Preforred fternath liormative
58314 [Testend OFF ] n.a e — o
5839 |ACMS commissioning . - .
58391 |AAD, SAS, CRS, STR, GYR, RCS untt check OFF na Preferred s F i ti
58392 |RWLs health check OFF n.a Proferted Tt I .
5.8.3.9.3 |STR functional verification OFF n.e Proferrod alternative alternative
6.8.3.94 |ACG health check OFF n.a P ] i
58395 |ACMS dynamic verification OFF n.a F i i

585 o
5853 [Test star configuralion N Jarnat
5854 Launch to Launch ] - :
5855  |Launchto SAM OFF N iternatiy i i
5856 SAM to SAM OFF N i
6857 SAM to NOM OFF N 1 i
5830 |Launch elean fun - ‘ 57

OFF T T T
5.8.11 Ljunch q .,‘;_:}ﬁal' e T % ¢ S <:(<‘.‘\;,‘:7\<'5‘:\ N E 3 = - 34
§9.11.32 [Saleliite power on OFF N na I h i
68.11.34 |Gonfiguration for launch (status) OFF N n.a F d it L i
5.8.11.35 |Configuration for launch OFF N n.a F d I i Il g
58.11.36 [Separation OFF N na P d it |
58.113.7 [SIC acquisition OFF N na Preferred \ b
5.311.38 [Intial checkout in SAI mode OFF N na P d i L i
5.8.11.3.9 [Transition to NOM mode OFF N na Preferred * | alt ltarnati
5.8.11.3.10|Orbit control manoeuvre OFF N n.a Preferred l lematl
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IST 1 Partz He | or He Il

Herschel Integrated Satellite Test Herschel

Amblent or
cool down
{deviating

om
IST Spec i)

afn'srhid.w

alternative

slternative

p'_n_ﬂv
PACS STBY N

alternative S e
SPIRE STBY- 023 Preferred
>Proto -
PACS STBY>OFF N alternative e
SPIRE Photo->OFF 0-23 Preferred
HIFI__STBY-SOFF :
OFF 023 alternative Preferred s
023 alternative :
EAM to SAM (needs new SAM to NOM and NOM to EAR) alternative
0.23
NOM to SAM (needs new SAM to NOM) i alternative
023 alternative
o R TR EER
alternative |
0-23
alternative
0-23
alternative
023
PACS Prime>0FF alternative
SPIRE STBY->OFF 0.3
HIFt  STBY->OFF
OFF N 0.23 alternative
PACS Prime >OFF N alternative
SPIRE STEY->OFF
HIFF—STBY>OFF 923
alternative

alternative

CDHMS PM 1553 BC failure simulation alternative |
- Prefarred
CDMS P 1553 BC failure recovery PACS Photo N alternative L
SPIRE STBY 0.23 .. Preferred
HIFL_ STBY R e
Initial state second test N alternative i
023 . Prelarr
ACMS 1553 RT failure simulation N alternative = 3
0.23 Prefarred -
ACMS 1553 RT failure recovery PACS STBY>OFF N alternative R
SPIRE STBY->OFF 0.23 Preferred
HIFL_STBY->OFF ety
| Test of Instrument FOIR OBCP. T N 2 PR 7 7 S
SPIRE FDIR OBCP SPIRE N 0-23 alternative Preferred
PACS FDIR OBCP PACS N 0-23 alternative Preferred
HIFI FDIR OBCP HIFI N 0-23 iy i Preferred
DEGRADED CASES R & & o
S/C ability to be operated in dggjded modes alternative Preferred
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IST 1 Part 3 He 1 only

Chaptor of IsT Spoc ls:lm 4 nstr. Real - ‘Satellite | Ambientor He | }_mﬂe [l
Mode . Battery | X-Axis cool down HTT venting | venting
: requiFsst “aiing | i | Xmohec e
3 e G | IST Specny L
Sateliite COtnmlnlonlng i
CCU (cryostat) commissioning OFF L] 23 Required
Instruments commissioning and performance verification : :
Test start (restart) configuration OFF N 23 Required
i Requlmd
SPIRE commissioning test Spire ] 23 > 90 qolred
PACS commissioning test PACS N 23 Raquired
HIFI commussioning test HIFI N 0.23 Required
SPIRE and PACS parallel mode SPIRE/PACS N 23 Req
Test end or interruption OFF N . Required
CDMS management e s S G HE
General Sequence lIntegrauon vnth RMS DTCP number 2) PACS Prime N alternatively
STBY > Burst > TMTL is
X 0.23 compstible with Preferred
SPIRE STBY Instroment |
HIFI__STBY operations
MTL management PACS Prime N siternatively
i STBY > Burst > HMTL s s LR
X 0-23 compativle with | - Preforred”
SPIRE STBY instrument - e
HIFI _ STBY operations
PACS Prime N alternatively
OECE management STBY > Burst > HMTLis
X 0-23 compatible with
SPIRE STBY instrument
p‘ﬂ STBY. operstiony
SSIMM management PACS Prime ] alternatvely
STBY > Burst > HEATL e i i
X 0-23 compatible with | Praferred |
SPIRE $TBY lnstrument gt 15
HIFI  STBY operations
FOIR level 1 & 2 PACS Prime N alternatively
STBY > Barst > HMTLIs A
X 0.23 compatible with Preferred
SPIRE STBY instrument 3
HIFl__STBY. operstions
OBT management PACS Prime N alternatively
STBY > Burst > HMTLis
X 023 compatible with |
SPIRE STBY instrumsnt
tﬂﬂ STBY operations
DYCP worst case scenario ... o v o B
PACS (Burst) H 18C G
SPIRE-STBY 023 srre
HIFI  Prime %
REFERENCE Mission Scepario”” "~ L aok
Test start configuration Y 'Required .\
Test steps Y Required
HIFI OD HIF1 OD Y [¥3) " Required
PACS OD PACS OD Y 0.23 . Required
SPIRE OD SPIRE 0D Y 023  Requived. |
Test end Y Required
|
Table 3: S/C conditions for each IST test sequence
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5.3 General Precautions and Safety

Doc. No: HP-2-ASED-TP-0134 Page 47
| Issue: 4.0
| Date: 24.04.2008 File: HP-2-ASED-TP-O134_Herschel~IST~Leading_ProcedureHiss_LO_ZA-
N N ’ 04-0R



Herschel Integrated Satellite Test Herschel
EADS o Procedure: Leading Procedure
BSsEriom

5.3.1 General Safety Requirements, Precautions

Special condition and hazards
The following Operational restrictions shall be carefully taken into account:

1. Before any test article modification the relevant power sources shall be switched
OFF

2. Protective caps shall be installed on each harness or unit connector when these
are not linked to their equipment

3. All the test data shall be recorded

4. Before starting the test sequence, care must be taken in verifying that all
hardware links are correctly connected.

5. to avoid possible damages, no signal shall be applied in no powered units,
except where otherwise specified

6. During testing the step by step procedure shall be followed. Changes will be
possible and will be managed by a Procedure Variation Sheet approved by the
AlV and PA.

7. In case of any failure, the activities shall be stopped until troubleshooting plan is
generated and approved.

8. In case of non-conformance, the procedure addressed in [AD 2.1.2.b] shall be
applied.

9. The time of usage (ON/OFF cycles and ON duration) of each limited life
equipment (FPGAs', etc?) shall be noted and recorded by the QA.

10. No stimulus has to be applied to any CRS switched-OF F

11. The EPC cannot be switched-ON for more than 5 minutes without any TWT
turned-ON.

2-Caremust be exercised when working around the S/C; in particular, i real IMU(s)
or CRS rate sensors are involved, which may register any mechanical vibration
affecting the responses of the ACC and/or invalidating the overall test results.
13.In case of AC failure, when the AC power will be again available, preliminary
checks will be performed to verify that no damage has be caused to EGSE, SLE
and S/L. The test conductor can decide to restart or to continue the test
depending on the point where the failure happened.

14. Considering the SVM NCR affecting the XPND FM4, the transponder will be
continuously flushed with Nitrogen during the tests.

15. Due to the use of liquid Helium during the Herschel mechanical test campaign,
particular safety precautions need to be taken. The cryostat operations which
require handling of liquid Helium are described in a dedicated procedure.

16. It shall be ensured that, for the beginning of each IST_START, the BDR'’s have

been switched offi in order that skin plug reconfiguration can be carried out safely

in presence of the flight battery. Note : During IST End the power down
sequence, commands to turn the BDR's off (to isolate the battery)are issued via
the CDMU. If it is suspected for any reason the battery has not been isolated by
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switching the BDR's off then the stand alone procedure “BDR Isolation” from HP-
2-ASED-TP-0215 shall be executed, startup from the power down state.
17. The maximum continuous battery discharge limit of 36 A shall be respected at all

times.
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5.3.1.1 Instrument specific safety requirements and precautions
HIFI

LOU being at ambient temperature, IMT objectives on HIFI will be limited. Specifically,
the LO power should be limited and higher frequency channel should not used (IID-B).
The bias range to the mixers and electromagnets should also be restricted

PACS
Whenever PACS FPU is at HEIl conditions:

Prior to any PACS instrument switch-on within this procedure, the FDIR
mechanisms as described in “PACS Failure Detection Isolation and
Recovery”’(PACS-ME-GP-002, Issue 1.2) must be in place and have to be up and
running on the CDMU. This shall remain activate during all modes of the PACS
instrument, except the off mode.
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5.3.2 ESD constraints

e The spacecraft must be grounded
* All connectors have to be covered with ESD dust caps when not mated
e All AIT personnel have to wear antistatic shoes and clothes

e The clean room floor around and under the item under test shall be
covered with an antistatic carpet, which is grounded to facility ground.
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5.3.3 Grounding Configuration

A distributed single point grounding (DSPG) approach is used between the
facility GSE and the satellite for electrical integration and performance tests.

Instrument signal ground isolation to the EGSE data processing electronics will

be

ensured.
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5.3.4 Test Equipment Calibration and Performances

All equipment used for test activities shall be within their normal calibration period
performed and certified either by the Facility or equipment supplier. Certification
and calibration labels shall be available for inspections before activity start.
Calibration shall be performed by/with qualified personnel/procedures under

PA/QA supervision and approval. All the instrumentation to be used for the test
shall follow the relevant PA rules.

Item Name Item Type Serial Number Calibration
Status
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5.3.5 Special QA Requirements

The QA/PA representative shall be present during all test activities.

All documentation shall be inspected and approved before start and end of each
test activity. The responsible PA engineer shall ensure that all ‘as run’
procedures have all the relevant information correctly recorded.
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5.4 GSE
Test Equipment List
Item Manuf. |Model No. SN No. Invent Next
No. Calib.
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5.4.1 MGSE

No additional mechanical GSE is required to perform the test described in this
test procedure.
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5.4.2 CVSE

The set-up of the CVSE will be performed according to HP-2-ASED-0095
Helium operations will be performed according

The cool down and filling procedure: HP-2-ASED-PR-0082 for Helium |
The Helium Il top-up procedure: HP-2-ASED-TP-0083 for Helium II

The cover cooling procedure: HP-2-ASED-PR-0048 for special instrument
stimulation

A list of the CVSE hardware which might be used is given below.

Qty. | Designation/Manufacturer Provided |Drawing/ldent. Calibr.
by NR: Date
2 LHe Service Vacuum Pumping Unit | BOCE |CI No. 142 310-01
2 LHe Service Vacuum Pumping Unit 11 BOCE |[CI No. 142 310-02
1 Main High Vacuum Pumping Unit BOCE |[CI No. 142 310-03
1 Mobile High Vacuum Pumping Unit BOCE |CI No. 142 310-03
3 Molecular Turbo pumps BOCE |CI No. 142 310-03
1 Laboratory Vacuum Pump in safety unit BOCE | ClI No. 142 310-04
1 Laboratory Vacuum Pump in scaffolding BOCE |CINo. 142 310-04

1 Laboratory Vacuum Pump in scaffolding (Ex proof.) BOCE |CINo. 142 310-05

2 | CVSE Monitoring Rack BOCE | CI No. 142 310-06

2 Leak Detector Spectron 5000 BOCE | ClI No. 142 310-07

3 | He I transfer lines (Y0211/Y0221/Y0231) DeMaCo | Cl No. 142 310-08

3 He Il transfer lines (Y0201-1, -2, -3) De MaCo | Cl No. 142 310-08

2 Dewar to dewar transfer lines (Y0241 - Y0242) De MaCo | ClI No. 142 310-08

1 Cover flushing line inlet (L1 + L2, separable) AAE CI No. 155 210

1 Cover flushing line outlet (L3 + L4, separable) AAE Cl No. 155 210

1 Heater unit for cover inlet line DeMaCo

3 Venting line (Y0601/Y0602/Y0601-3) DeMaCo | Cl No. 142 310-09

2 Pumping lines (Y0611-1/Y0611-2) DeMaCo | Cl No. 142 310-09
Set | Bake out lines (Y0633) ASED | ClI No. 142 310-09
Set | HiVac Pumping lines (Y0673) ASED | CI No. 142 310-09
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Qty. | Designation/Manufacturer Provided |Drawing/Ident. Calibr.
by NR: Date
Set | Helium | lines (Y0612) ASED | CI No. 142 310-09
Set | Helium Il Pumping lines (Y0602) ASED | CI No. 142 310-09
2 | Scaffolding for He lines ASED | CI No. 142 310-10
10 | 4501 LHe Dewars type HDS 450 -EIPS Linde
1 Spiro pump DryTel 1025 ASED
2 Liquid level sensor ASED
2 Helium depth indicator ASED
3 Pressure indicator (Keller) ASED
1 Laminar flow meter (0-10 mg/s / 0-70 mg/s) ASED
1 Standard flow meter (0-5 g/s) ASED
2 | Gas flow counter ASED
Set | Vacuum houses ASED
Set | Miscellaneous vacuum seals ASED
Set | Vacuum parts ASED
Set | Special tools ASED
1 Scale ASED
1 Pressure Control unit (0-1500 mbar, Ziegler) ASED
Set | Plastic pipes (Diameter 20-40 mm, different length) ASED
1 HEXA He heating unit CryoVac |S-21-7021
Set | Stands ASED
Set | Trip tray ASED
Set | Special adapters ASED
1 Gate valve DN160 ASED
1 He |l bypass valve ASED
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5.4.3 EGSE
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5.4.3.1 EGSE Hardware Configuration

The EGSE configuration, when completed, is shown in the figure below

S/S Unit Configuration SCOE Remarks
simulated
equipments

Herschel
EGSE CCS 1
CCS Light
[TM/TC DFE
CDMU SCOE
ACMS SCOE
[TT&C SCOE
POWER SCOE
Cryo SCOE
NDIU

[EEU PO FEU PN PO PN

e it —
Onbiard 1353 M 1553 Hos Btter Dptical 4 Sl
emorKs Bl Hoquiadices Sunulatr Qumuli §o]  Foolaa
foad & Straiae Mevine iy /
Dutap ; T
| i =
] Sl Amay i 7 | bt
SCOV X SO0 2 Simabtion 7
Catrd ot Srnlator Cottrclle 59 Costraliee T™™IC
; - DFE
SCOE 7/ DFE LAN
CCS Light |« Central Check-c Syste Wy
g Central Check-out System ¥ suio —
wmilie

f\
Operator

Console

The Herschel/ EGSE will be built with the following equipment:
- Central Check Out System (CCS)
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- Central Check Out System Light (CCS Lite)

- The Power Control Subsystem SCOE (Power SCOE)

- The Telemetry, Tracking and Command SCOE (TT&C SCOE)

The Telemetry and Telecommand Data Front End Equipment (TM/TC

- The Attitude and Control Measurement Subsystem SCOE (ACMS SCOE)
- The Central Data Management Unit SCOE (CDMU SCOE)
- The Cryo SCOE which performs four general tasks

» Control and monitoring the Cryostat Instrumentation either directly by
the Cryo SCOE, i.e. locally or initiated by the CCS, i.e. remotely.

e Substitution of the real CCU if the CCU is not available

* Monitoring of several parameters of the Cryo Vacuum Support
Equipment (CVSE).

» Simulate the launcher interface by providing “dry loop commands” to
be sent to the CCU.

All the above items are interconnected through an Ethernet Local Area Network
(LAN) used to exchange both data and command & control information.

The CCS Lite will be used and configured in order to have a hot TM/TC backup in
case of main CCS crashes.

The NDIU will be configured to put ESOC in listening mode.
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5.4.3.2 EGSE User Software

Most of the Test Software will be developed on the CCS, based on SCOS 2K,
and will interface the HPSDB. It will consists mainly of:

Test Sequences

Synoptic Displays

Data Evaluation and Test Analysis Software

Simulation Software Master sequences (mainly for ACMS S/S).

On the contrary, on the SCOE’s/DFE only a very peculiar type of software will be
developed; it will mainly consist of:

» Configuration/set-up files for SCOE’s/DFE instrumentation

e Sequence of commands

e Simulation files for Dynamic control and ACMS Sensors simulation

» Telemetry Simulation file for Missing Unit (Experiments).

A complete list of EGSE SW version ( particularly CCS and HPSDB ) shall be
provided before start of test and attached to this procedure.
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5.4.4 OGSE
No OGSE is required to carry out the test activities of the IST.
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5.4.5 Special Equipment
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5.4.5.1 Cooling device

The HIFI units when equipped with MLI (WEV, WEH, HRV, HRH) exceed their
maximum operating temperature, WEV 35,5°C vs30°C, HRV 40,1°C vs 40°C,
WEH 35,3°C vs 30°C, HRH 41,9°C vs 40°C.

Therefore the implementation of a cooling system for the two HIFI panels (forced
convection directed in these areas) is mandatory.

All the units stay in their operating temperature range with comfortable margins,
except:

e GYRO baseplate 63,5°C vs 55°C, due to use of flight thermal control
parameters, covered by RFD HP-300000-Al-RD-0011 issue 03.

e CRS1 and CRS2 around 50°C, due to use of flight thermal control
parameters, covered by RFD H-P-300000-Al-RD-0014 issue03.
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6 Verification Requirements and Test Criteria

PASS/FAIL CRITERIA

At each test stage completion, the test success is determined comparing the
results obtained against the expected values.

If the compliance between obtained and expected values has been met, and
authorisation to proceed with the next stage of the test is given, then the actual
test stage must be considered satisfactory completed.

The success of the overall testing activities is determined from the satisfactory
completion of all test stages.

Successful criteria to be satisfied in each test stage shall be:
» Test conditions according to specification requirement;

e Complete verification of the requirement aspects according to the test
specifications

» Fulfilment of test results with respect to required data;

e Verification that all the TM parameters used to monitor the SAT do not
exceed the limit thresholds loaded in the HPSDB (OOL display);

» \Verification that the TM (5,2), TM (5,4) and TM (1,8) received event
reports are only those ones expected to fulfil the pass test criteria.
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7 IST Test
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7.1 HPCCS Configuration for IST Test
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7.1.1 Apply Tag on test files

The EGSE operator has to perform the following steps before starting IST test:

1.

On a Workstation login as herdb (password hertest), being this user dedicated to DB
operations for Herschel FM Checkout System, and open a shell (xterm).

2. Logged as herdb, run Startmmi and the following window will occur
; : i [=]m]x]
System Preparation Execution Evaluation  &nivisieation Help
[——user: Server Status
| User | . herdb I—S;s’sion
Role |conductor w| |Environment
I : | Status o1 Jaiemts| 1
/HPCCS/VARTABLE/REPOS I TORTEG/USER | T OnkowN |
S | » 1
3. Logged as herdb, in HPCCS window, select menu "Preparation -> Prepare”
4. Logged as herdb, In PREP window, select menu “Preparation-> Discard all”
5. Logged as herdb, In Confirm Discard window, click the button Discard
6. Logged as herdb, in PREP window, select menu "Preparation-> Update”
7. Logged as herdb, in Check out environment window, click the button Check out and
then Close
8. Logged as herdb, in PREP window, select menu "Tag > Apply”
9 Logged as herdb, in the window Apply Tag > New Tag, insert TAG name
Currently, TAG name for IST has the format:
IST_x_PART_x_TP_xxxx_x_x_BEGIN_xxx
10.  Logged as herdb, push Apply 2> Apply
11.  Logged as herdb, confirm Tag Application Push Apply button
12.  Logged as herdb, open a new shell window (xterm)
13.  Logged as herdb, execute the command update_tag
14.  Logged as herdb, insert the name of TAG
IST_x_PART_x_TP_xxxx_x_x_BEGIN_xxx
15.  Logged as herdb, in PREP window, select menu "Tag > Apply”
16.  Logged as herdb, in Apply tag window, select in the list the TAG
IST_x_PART_x_TP_xxxx_x_x_BEGIN_xxx
17.  Logged as herdb, push Copy selected tag
18. Logged as herdb, modify the TAG name with IST_x_PART_x_TP_xxxx_x_x_END_xxx
19.  Logged as herdb, push Apply > Apply
20.  Logged as herdb, confirm Tag Application Push Apply button
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7.1.2 Start test session on HPCCS

Logged as hercdmu or heracms run “startmmi”

System Preparation Execufion Evaluation —Auiis

| YPCCSWRIABLEREPOSITORIES/USER |

On HPCCS window, select menu “Execution > Start* in order to open the following window. In
the “Test Session Name” field, insert an abbreviation describing which IST test will be
performed and click the button “Start” to proceed.

Execution {osking uom

[~ Summary Status e
| User| hercdns | Session [NOT | 10T | clients| 5 |

~Test Session Name

‘z mmnn.‘m.».hercawwsm_mnrs]

[sw]' e T R e e

A e AT 070

Once the real time session initialized, the button “Join” is enabled and shall be clicked. Then
configure desktop of different CCS stations throught the menu “Desktop” and the following
menus:

- Monitoring -> Telemetry Desktop

- Monitoring -> Telemetry Packet history

- Monitoring > Out of limit

- Monitoring => On Board Event History

- Test Sequences = Test Conductor Console

- Command -> Telecommand History
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7.2 IST START for Spacecraft configuration
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7.2.1 Diagram Overview

The flow of the “IST START” sequence is depicted in the diagram below. To save
time during the satellite power on, the SSMM initialising and the ACMS switch on
is performed in parallel.

=> Scoe Config.
Power ON =>CDMS PM & SW
=>TC Decoder

r CROME Setting 7

Spacecraft Configuration
=>PCDU => Tx Chain
=>HPS => RFDN Switch

=> Active bus =>TM OBT
/ IST START SSMM \
procedure [T v
; |ﬂ/itch ON CCU and moniton'a ACMS CONFIG
| procedure

i - ¥
SSMM Initialisation Set Thermal Control Table ] Load
- Configuration

. Yoo ¥
v i IST Status ACMS SCOE
Packet Store (Only in Launch Cases) H Configuration (1)
¥ FOo (Y N SO AR AN
Definition : ;
OBCP Upload e S— ¥ v
(On Board / | Upload Event Action-Table—| ACC-PowerON
TOMror : l L ]
Procedure ) ¥
On Board Schedule 4, v
Initialisation i i
Switch to BD Mode Default Confngurgtlon
before separation

1

|

Set Survival Register
=> Tx Chain => Bus
=> RFDN Switch =>PCDU
=> Separation Strap => TTR

.Only in Launch Cases" means:
appliable for following IST chapters
5.8.2 Nominal Launch .
5.8.10 Launch Clean Run .
5.8.11 Launch Mode robustness
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