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1 Scope 

This document reports on the SPIRE SFT at He2 conditions, performed in the frame 
of the HERSCHEL TB/TV Test Phase 5 (see test step TS#5i of AD 3) in TV Cold, to 
verify proper instrument operation.  

The test was executed with the S/C in vertical position using the Herschel CCS & I-
EGSE.  

 
1.1 Objective 

The objective of this SFT was: 

• To check the correct functional operation of the SPIRE FM under He2 
conditions on nominal and redundant side under TV Cold conditions 

Note: The SPIRE detector checks, Mechanism and LPU tests were not part of this 
SFT. 

 
1.2 Test Flow 

The TB/TV test is guided by the "Integrated Test Procedure for the HERSCHEL FM 
TB/TV Test", ref. HP-2-ASED-TP-0177, Issue 1.1 [AD3]. The instrument relevant 
parts are called up by procedure "HERSCHEL SAT and Instruments Procedure for the 
SAT TB/TV Testing", ref. HP-2-ASED-TP-0236, Issue 1.0 [AD4], which than addresses 
the applicable instrument SFT procedure " TBTV SPIRE Functional Test Procedure", ref. 
HP-2-ASED-TP-0212, Issue 2 , [AD1] for SPIRE. Since the TB/TV test has been 
started with the SPIRE instrument in REDY mode according to procedure " TBTV 
SPIRE Functional Test Procedure", ref. HP-2-ASED-TP-0248, Issue 2, [AD2]  in Phase 
4, the instrument needed to be switched off according to AD2 and on again as per 
AD1 to perform the SFT. Thereafter the instrument was switched off and left in REDY 
mode on redundant side as per AD2 for further TV testing (see steps below). 

The Test flow in Phase 5 of the TV Cold phase was as follows: 

1. Power on not required since S/C already ON 

2. Power off SPIRE Prime from TV REDY mode as per AD 2, chapter 7.28 

3. configure SPIRE I-EGSE for test 

4. Power on SPIRE Prime for SFT as per AD 1, chapter 7.2.2 

5. Run Nominal SFT Procedures as per table 1.2-1 

6. Power off SPIRE Prime 

7. Power on SPIRE Redundant  

8. Run Redundant SFT Procedures as per table 1.2-2 
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9. Power off SPIRE Redundant 

10. Power on SPIRE Prime into TV REDY mode as per AD 2, chapter 7.29 

 

 

 
Step # Procedure Name Purpose 

1.  SPIRE-FM-SFT-FUNC-SCU-01-P SCU Nominal Science Packet Generation Check 
PRIME 

2.  SPIRE-FM-SFT-FUNC-SCU-03-P SCU DC Thermometry check PRIME 
3.  SPIRE-FM-SFT-FUNC-SCU-06-P SCU AC Thermometry check PRIME 
4.  SPIRE-FM-SFT-FUNC-SCU-07-P Sorption Cooler Heaters Check PRIME 
5.  SPIRE-FM-SFT-FUNC-SCU-04-P Photometer Calibrator Check PRIME 
6.  SPIRE-FM-SFT-FUNC-SCU-05-P Spectrometer Calibrator Check PRIME 
7.  SPIRE-FM-SFT-FUNC-MCU-01-P MCU Boot Check PRIME 
8.  SPIRE-FM-SFT-FUNC-MCU-02-P MCU Nominal Science Packet Generation 

Check PRIME 
9.  SPIRE-FM-SFT-FUNC-BSM-01-P BSM Chop/Jiggle Sensors check PRIME 
10.  SPIRE-FM-SFT-BSM-0FF-P BSM switch OFF PRIME 
11.  SPIRE-FM-SFT-FUNC-SMEC-01-P SMEC Encoder and LVDT check PRIME 
12.  SPIRE-FM-SFT-SMEC-OFF-P SMEC switch OFF 
13.  SPIRE-FM-FUNC-DCU-01-P DCU Science Packet Generation Check PRIME 
14.  SPIRE-FM-SFT-FUNC-DCU-04-PHOT-

P 
Photometer LIAs Check PRIME 

15.  SPIRE-FM-SFT-PLIA-OFF-P Photometer LIAs Switch OFF PRIME 
16.  SPIRE-FM-SFT-FUNC-DCU-04-SPEC-

P 
Spectrometer LIAs Check PRIME 

17.  SPIRE-FM-SFT-SLIA-OFF-P Spectrometer LIAs Switch OFF PRIME 
18.  SPIRE-FM-SFT-FUNC-MCU-OFF-P MCU switch OFF PRIME 
19.  SPIRE-FM-SFT-FUNC-SCU-OFF-P SCU Switch OFF PRIME  
20.  SPIRE-FM-SFT-LPU-01-P Checkout of LPU PRIME not performed  

 
Table 1.2-1 SPIRE Prime Functional Procedures 
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Step # Procedure Name Purpose 

1.  SPIRE-FM-SFT-FUNC-SCU-01-R SCU Nominal Science Packet Generation Check 
REDUNDANT 

2.  SPIRE-FM-SFT-FUNC-SCU-03-R SCU DC Thermometry Check REDUNDANT 
3.  SPIRE-FM-SFT-FUNC-SCU-06-R SCU AC Thermometry Check REDUNDANT 
4.  SPIRE-FM-SFT-FUNC-SCU-07-R Sorption Cooler Heaters Check REDUNDANT 
5.  SPIRE-FM-SFT-FUNC-SCU-04-R Photometer Calibrator Check REDUNDANT 
6.  SPIRE-FM-SFT-FUNC-SCU-05-R Spectrometer Calibrator Check REDUNDANT 
7.  SPIRE-FM-SFT-FUNC-MCU-01-R MCU Boot Check REDUNDANT 
8.  SPIRE-FM-SFT-FUNC-MCU-02-R MCU Nominal Science Packet Generation 

Check REDUNDANT 
9.  SPIRE-FM-SFT-FUNC-BSM-01-R BSM Chop/Jiggle Sensors check REDUNDANT 
10.  SPIRE-FM-SFT-BSM-0FF-R BSM Switch OFF REDUNDANT 
11.  SPIRE-FM-SFT-FUNC-SMEC-01-R SMEC Encoder and LVDT check REDUNDANT 
12.  SPIRE-FM-SFT-SMEC-OFF-R SMEC Switch OFF 
13.  SPIRE-FM-FUNC-DCU-01-R DCU Science Packet Generation Check 

REDUNDANT 
14.  SPIRE-FM-SFT-FUNC-DCU-04-PHOT-

R 
Photometer LIAs Check REDUNDANT 

15.  SPIRE-FM-SFT-PLIA-OFF-R Photometer LIAs Switch OFF REDUNDANT 
16.  SPIRE-FM-SFT-FUNC-DCU-04-SPEC-

R 
Spectrometer LIAs Check REDUNDANT 

17.  SPIRE-FM-SFT-SLIA-OFF-R Spectrometer LIAs Switch OFF REDUNDANT 
18.  SPIRE-FM-SFT-FUNC-MCU-OFF-R MCU Switch OFF REDUNDANT 
19.  SPIRE-FM-SFT-FUNC-SCU-OFF-R SCU Switch OFF REDUNDANT  
20.  SPIRE-FM-SFT-LPU-01-R Checkout of LPU REDUNDANT not performed  

 
Table 1.2-2: SPIRE Redundant Functional Procedures 
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1.3 Procedure Execution Summary:  

This test has been run with the HERSCHEL S/C in vertical position and on SPIRE 
nominal and redundant side. The as run procedure is attached to this document as 
ANNEX 1. 

The temperatures, seen during the SFT, are shown in ANNEX 2. 

The test duration of the SPIRE SFT Test was ~ 4 hours. 

  

Location: ESTEC, Noordwijk, NL 

 TV Chamber 

Test Session Name:  

 2008_11_23_12_28_hercdmu_hpws23_REALTIME_TBT
VTPA5 

Environment: HP_2_ASED _TP_236_TBTV_END_002 
 
OBSW: CDMS 3.6.2.6, ACMS 4.0 
 
HPSDB: HP-ASP-LI-1441_25 
 
HPCCS Release:  HPCCS Release_2.0-1317 
 
 
Procedure variations as recorded in the Procedure Variation Summary in § 8.1 for the 
corresponding “as-run” procedure are: 

PVS#69 skip LPU tests, since not performed in TV 
All non-compliances are recorded in the Observation/NCR Summary below as 
applicable and detailed further in Section 3. 
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The following observations were made during the test: 
 

Time 
(UTC) 

 

Test Procedure / Step / Script / Command / 
Event / Anomaly 

Remarks / Cause of anomaly / 
Corrective action 

C/A 
type
(T/P)

NCR ref. 
(P 

Sunday, November, 24th 

20:39 
Started SPIRE power OFF, Prime  TP-0248, 

step 28.1 
  PVS#C69

TP-0236

20:44:11 
Error received, WMB02568                  
(Battery_Temp_2) 

 
 

 

20:45:15 
Error received, WMB04568                  
(Battery_Temp_4) 

 
 

 

20:48:27 
Error received, WMB01568                  
(Battery_Temp_1) 

 
 

 

20:48:27 
Error received, WMB03568                  
(Battery_Temp_3) 

 
 

 

21:05 Shift handed over to night crew    

21:14:58 
Command not ackn. : DC005161 Configure 
SDBFDIR 

Reported in Command History (CCS); 
Packets checked  have arrived. Ok 
(this is a known problem with 
acknowledging) 

 

 

21:27 SPIRE Nominal now powered-on, DRCU mode    

22:15 STR TCS lines threshold modification 

Found ORS unsigned as if not 
performed yet; execution time was 3,5 
hrs passed; consulted test floor for 
advice status; test floor reported also 
not executed (unsigned) ORS and 
asked to perform now; Operator did it 
but also noticed on TCS control 
window that new settings looked 
already applied; nevertheless it was 
executed; Then operator checked 
command history for previous 
executions; Apparently is was 
performed on 19:58 but not noted or 
signed-off !! 

 

ORS#66

22:30 

General remark: we (checkout) noticed that a 
number of SPIRE parameters report out of limit 
temperatures; we wonder if this behaviour is “  
normal or acceptable” and if so why the limits are 
not adjusted to avoid these  

Instr experts to check and advice (this 
is also valid for other two instruments 
and  s/c components), before we end 
up with numerous NCR’s on out-of -
limits 

 

See NCR
4675 

22:39 

During (SPIRE SFT) TP-212 section 7.2.3.14  
step 1 noted: 
LIAP1TEMP (SML8K510) out of limits: expected: 
>287  < 317, actually: 272 

In fact the whole range SML0K510 
upto SML8K510 was out of range;  
Acc to a remark at step 3 these are 
expected, not sure if that remark 
should also be at step 1 already  
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Time 
(UTC) 

 

Test Procedure / Step / Script / Command / 
Event / Anomaly 

Remarks / Cause of anomaly / 
Corrective action 

C/A 
type
(T/P)

NCR ref. 
(P 

instr. experts to advice if ok or not; if 
not then potential NCR 

 
Again a general remark during the nightshift: 
receiving regular BATTERY Temp out of limits 

Not noted in logbook because “ no 
problem” status all the time as 
confirmed by test-director YR 

 
 

22:53 
Again expected out of limits observed: SML-B, A 
& 9 K510 

 
 

 

23:04 
Next expected alarm: 
SPIRE_ALARM_LSMCU_DEAD 

 
  

23:17 
Switched-off SPIRE DRCU (in line with PVS#C69 
step 5) 

 
  

23:36 SPIRE redundant now powered-on, DRCU mode

During power-on a lot of temp 
parameters reported out of limit: SM- 
B0K,D0K, L0K, L0V, L1K, L1V, L2K, 
L2V, L3K, L3V, L4K, L4V, L5K, L5V, 
L6K, L7K, L8K, L9K, LAK, LBK -510 
A few minutes later again: SM-B0K, 
D0K, T0K, T1K, W0K, W1K-510 

  

Monday, November,  24th 

00:30 
During (SPIRE SFT) TP-212 section 7.2.7.14  
step 1 noted: 
 

More temp parameters reported out of 
limit: SM- L0K, L1K, L2K, L3K, L4K, 
L5K, L6K, L7K, L8K, -510 
 

  

00:40 
During (SPIRE SFT) TP-212 section 7.2.7.16  
step 2 noted 

More temp parameters reported out of 
limit: SM- L9K, LAK, LBK, -510 

 NCR 
4675 

00:48 
Next expected alarm: 
SPIRE_ALARM_LSMCU_DEAD 

 
  

01:00 SPIRE redundant powered off for SFT    

01:15 
SPIRE ON, redundant REDY for TB/TV 
Finished with PVS#C69 

During power-on a lot of temp 
parameters reported out of limit: SM- 
B0K,D0K, L0K, L0V, L1K, L1V, L2K, 
L2V, L3K, L3V, L4K, L4V, L5K, L5V, 
L6K, L7K, L8K, L9K, LAK, LBK -510 
A few minutes later again: SM-B0K, 
D0K, T0K, T1K, W0K, W1K-510 

  

 

 

Table 1: SPIRE SFT Test Summary 
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2 Documents/Drawings 

2.1 Applicable Documents 

AD1 SPIRE FM Short Functional Test (Warm or Cold) HP-2-ASED-TP-0212, 
Issue 2 

AD2 TBTV SPIRE Functional Test Procedure HP-2-ASED-TP-0248, 
Issue 2 

AD3 Integrated Test Procedure for the HERSCHEL FM 
TB/TV Test 

HP-2-ASED-TP-0177, 
Issue 1.1 

AD4 HERSCHEL SAT and Instruments Procedure for 
the SAT TB/TV Testing 

HP-2-ASED-TP-0236, 
Issue 1.0 

 

2.2 Reference Documents 

None 

 
2.3 Other Documents 

None 

 
2.4 Acronyms & Abbreviations 

See “as-run” procedure. 
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3 Main Observations and Problems Identified. 

The following NCR´s reoccurred during this run of the SPIRE SFT: 

 
3.1  SPIRE (NCR-3955) 

Has been closed, but was seen again 

 
3.2 SPIRE (NCR-4675) 

During the TBTV TV cold, there were numerous out of limits (hard) reported for 
SPIRE internal temperatures. The SPIRE MIB included in the latest HPSDB delivery 
does not include the limits applicable for TBTV. It currently contains the limits 
applicable in room temperature. 
The new SPIRE MIB is already delivered to TASF, but not included yet in a new 
delivery of HPSDB. 

 

No other NCR´s have been raised. 

 
3.3 Procedure Changes 

No updates or clarifications have been identified during the SFT procedure. 
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4 Summary 

The SPIRE SFT in TV test Phase 5 (TV Cold) was successfully performed on both, 
nominal and redundant side.  
 
Numerous out of limits (hard) were reported for SPIRE internal temperatures. The 
cause is that the SPIRE MIB, included in the latest HPSDB delivery, did not include 
the limits applicable for TB/TV. It currently contains the limits applicable for room 
temperature (see NCR-4675). 
A new SPIRE MIB has already been delivered to TASF. The new delivery of the 
respective HPSDB was made available on 25th of November and should now be 
implemented before start of TV Test Phase 7 (instrument tests). 

The detailed evaluation of the test results will be performed by RAL and issued in a 
separate instrument test report. 
 
 
4.1 Open Issues 

 
none 

 
4.2 Requirements Verified 

With the above SFT the health check of the SPIRE instrument in TV Test Phase 5 
has been proven. 
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5 Appendix 1: SPIRE FM Short Functional Test  

As-Run Procedure 
(ref. HP-2-ASED-TP-0212, issue 2) 
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 Name Dep./Comp.  Name Dep./Comp. 

 Baldock Richard FAE12  Theunissen Martijn ASA43 
 Barlage Bernhard AED13 X Vascotto Riccardo HE Space 
 Bayer Thomas ASA42  Wagner Klaus ASG23 
 Brune Holger ASA45  X Wietbrock Walter AET12 
 Chen Bing HE Space  Wöhler Hans ASG23 
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X Kroeker Jürgen AED65    
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 Liberatore Danilo Rhea X RAL (SPIRE) RAL 
 Martin Olivier Altec  SRON (HIFI) SRON 
X Maukisch Jan ASA43    
X Much Christoph ASA43    
 Müller Martin ASA43  Subcontractors:  
 Pietroboni Karin AED65  Austrian Aerospace AAE 
 Reichle Konrad ASA42  Austrian Aerospace AAEM 
 Runge Axel OTN/ASA44  BOC Edwards BOCE 
 Saal Christoph External  Dutch Space Solar Arrays DSSA 
 Schink Dietmar AED321  EADS Astrium Sub-Subsyst. & Equipment ASSE 
 Schmidt Thomas AED15  EADS CASA Espacio CASA 
 Schweickert Gunn ASG23  EADS CASA Espacio ECAS 
 Sonn Nico ASG51  European Test Services ETS 
 Steininger Eric AED321  Patria New Technologies Oy PANT 
X Stritter Rene AED11  SENER Ingenieria SA SEN 
 Suess Rudi OTN/ASA44  Thales Alenia Space, Antwerp TAS-ETCA 
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