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1 Scope 

This document reports on the SMEC (SPIRE Mechanism) Test performed on the 
SPIRE FM Instrument to check correct operation, after Vibration Testing. Additionally 
to the SMEC performance the impact of micro-vibration caused by the SVM reaction 
wheels on the SMEC was performed. 

This 2nd SMEC test was required, since, due to a friction problem on the mechanism 
(see NCR-4222), the 1st test after Acoustic testing failed on primary side and could 
not be started on secondary side due to limited test time. 

The test configuration was with the S/C mounted on the MPT in horizontal position 
with +Y axis pointing upwards, accuracy ± 0.5°. The test was executed using the 
Herschel CCS & I-EGSE.  

The test has been performed in accordance with ACS, ref. HP-2-ASED-SD-0381. 

 
1.1 Objective 

The objectives of this reduced Cold CFT were: 

• To check the correct functional operation of the SPIRE FM Mechanism under 
He1 conditions on nominal and redundant side 

• To check the impact of micro-vibration caused by the SVM reaction wheels on 
the SMEC. 

 
1.2 Test Flow 

The SMEC test flow was structured to reflect nominal operations of SPIRE during 
higher-level Satellite testing. 

The flow is as follows: 

The SMEC Test flow is as follows: 

1. Power on and configure SPIRE I-EGSE for test  

2. Power on and configure SVM for test including CCU 

3. Power on NOMINAL SPIRE Prime DPU & DRCU and enable Mil1553B-bus 
interface 

4. Run SMEC CFT Nominal Procedures according to AD 1 

5. Run SMEC Micro-vibration Procedures (on Nominal only) according to AD 1 
6. Power off MCU Prime 

7. Disable Mil1553B-bus interface and Power off SPIRE Prime DRCU & DPU 

8. Repeat above Steps 3, 4, 6 & 7 for Spire Redundant CFT Procedures 
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9. Power off SVM including CCU 

10. Switch off all EGSE 
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1.3 Procedure Execution Summary:  

This test has been run with the HERSCHEL S/C in horizontal position (X - axis 
horizontal, +Y- axis upwards, precision ±0.5°) and on SPIRE nominal side only. 

The cryo L1 temperature was around 6 K. 

The test duration of the SPIRE SMEC Test was ~ 17 hours 15 min. 

The following protocols have been written documenting the SPIRE SMEC Test 
status: 

TRR for SPIRE SMEC 2 Test on 
PFM SC 

15.07.2008, HP-2-ASED-MN-1578         

SPIRE SMEC test 2 PTR 18.07.2008,  H-P-2-TAS-MN-10654 

  

Location: ESTEC, Noordwijk, NL 

Test Case: S/C Reconfiguration 

Test Session Name:  

 2008_07_17_05_26_hercdmu_hpws22_REALTIME 

Environment:
 HP_2_ASED_SD_0381_iss1_SPIRE_SMEC_Post_Vibr_END_
001 

 
OBSW: CDMS 3.4.0.9, ACMS 3.8 
 
HPSDB: H-P-2-ASP-LI-1441 issue 14 
 
HPCCS Release:  HPCCS_2.0-1317 
 
Any procedure variations are recorded in the Procedure Variation Summary in § 7.1 
for the corresponding “as-run” procedure. 
 
All non-compliances are recorded in the Observation/NCR Summary below 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 

05:35 Start with power on z010999mcvt001 power_on 
her_ist

   

05:35 Error with POWER_ON_HER_IST    SPR#597 
05:01 Space freed up on TMTC PC, SVM Power on 

started 
   

06::29 SVM powered    
06:58 CCU A + B ON, Space Monitoring mode 

(PVS#2) 
   

07:36 Verify Nominal Latch Command Relay Status    
07:46 Switch ON for SPIRE PRIME SMEC    
08:00 Procedure SPIRE-IST-COLD-FUNC-SCU-06-P    
08:10 Procedure SPIRE-IST-COLD-FUNC-MCU-01-P    

 SD-0381 STEP 19 (PVS#1-1)    
09:10 SCD06505  send  91C10001 Started Science data production    
09:16 SCD06505  0955FFFF After command sent, wait 60 secs   
09:17 SCD06505  90550000 Force Feed Offset   
09:19 SCD06505  90558000 Force Feed Offset   
09:25 SCD06505  91C10000 Stopping Science data production   
09:25 SCD01505  HEX 7000 FLUSH_ FIFO   
09:34 SCD06505  90557850 Force Feed Offset   

 STEP 4 OF PROCEDURE SKIPPED    
09:34 SCD06505  9058A7F8 SMECENCSIG1OFF   
09:35 SCD06505  905A8EF8 SMECENCSIG2OFF   
09:50 SCD06505  90490004 Initialises encoder to 0   

 IEGSE Configuration changed must be 
changed 

   

10:20 Disconnect HSPIREEGSE  After disconnection, IEGSE was 
then re-configured 

  

10:22 Reconnect HSPIREEGSE    
 Continue with Main Procedure     
 SD-0381 Step 21    
 (Para 7.2.6.12  Skipping step 1) Removal of step because of tuning  PVS#3 

10:28 Problem reported on IEGSE side,  SPIRE-IST-
COLD-FUNC-SMEC-09-P.tcl 

Problem reported, “No Packet 
arrived” 

 SPR#599 

10:32 Script terminated and disconnected from 
IEGSE – re-configuration of IEGSE ongoing. 

   

 Problem traced to database problem - corrected   
10:37 Reconnect HSPIREEGSE    
10:38 Repeat of script execution: SPIRE-IST-COLD-

FUNC-SMEC-09-P.tcl 
Packet now received correctly   

10:38 Problem – Science_TM_FIFO_Full   NCR#4348
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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 

10:56 PVS#4 raised to configure downlink data rate to 
1.5Mbps 

  PVS #4 

10:57 SCD06505  9058A7F8 SMECENCSIG1OFF   
10:58 SCD06505  905A8EF8 SMECENCSIG2OFF   
10:58 SCD06505  90490004 Initialises encoder to 0   
10:59 Repeat of script execution: SPIRE-IST-COLD-

FUNC-SMEC-09-P.tcl 
   

11:00 Same Problem – Science_TM_FIFO_Full, but 
the VC1 Q full is NOT reported. 

   

11:21 Send 3 extra TC : Re initialise  encoder + set 
Feed forward gain offset + Start MCU science. 

  PVS #5 

11:28 LUNCH    
 Continuation of the PVS #5 commands: 

  Set POS n SMEC  
  Move SMEC  
  Re initialise encoder 
  Move SMEC  
  Stop MCU service 
  Flush FIFO 

  PVS #6 

12:49 Send extra commands : 
  Disable selection 
  Send DRCU Command  
  Set sampling rate 

   

12:55 Continue from step 3   NCR 4348
12:56 Same Problem – Science_TM_FIFO_Full, but 

the VC1 Q full is NOT reported. 
   

13:01 TC Sequence error reported.   PVS #7 
13:21 Send extra TC to recover  

  Set SF offset 
  Set scan end to 0 
  Set scan mode parameter to 1 
  Set scan mode to 4 
  Set scan mode to 1 
  Set SMEC loop mode parameter to 1 

We received the same error that 
occurred at 12:56 (NCR 4348) 

 PVS#8 

13:58  Send DRCU Command  91C10001 
 Skip step 23 
 Continue with steps 24 to 29 
 Perform step 23 
 Continue from step 30 

  PVS #8 

14:00 ACMS switch on started in preparation for 
SMEC micro vibration 

   

14:52 SMEC micro vibration test started and started 
recording  

   

Doc. No:  HP-2-ASED-TR-0273  Page 9 
Issue: 1  

Date: 26.07.08 File: HP-2-ASED-TR-0273_1 SPIRE SMEC Test @ HeI after Vibration.doc 

 



Test Report Herschel

 

Time 
(UTC) 

 

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

Remarks / Cause of anomaly / 
Corrective action 

C/A 
type 
(T/P) 

NCR ref. 
(P 

15:00 RWLs ON – Positive spin started   PVS #6 
15:11 Negative Spin down started    
15:23 Spin down started    
16:08 Events Received Science_Pool_Cleared & 

Science_TM_FIFO_Clear 
Re-occurance of NCR 4348  
 
Event received TC_sequence_error (16:06:58) 
??? 

  NCR 4348

16:44 Start SPIRE-IST-COLD-FUNC-SMEC-LVDT-P For details see PVS 1  PVS#1 
19:45 Pwr ON Redundant side of SPIRE    
20:00 Reoccurrence of NCR4289 SCAL Temp invalid 

cal curve 
   

21:12 Switch OFF SPIRE SMEC  during night Shift Night Shift to babysit SC  PVS#9 
05:25 Between 05:25 and 05:30 message displayed: 

  
238 backlog accumulated packet(s) discarded 

TO BE INVESTIGATED   

06:17 Switch on SMEC  
SPIRE_IST_COLD_FUNC_SMEC_01_R 
 
Issue commands (as detailed in the PVS) to 
reconfigure the SMEC. 
 

  PVS #10

06:28 Continue from step 52 of SD--0381    
06:55 Issue commands for tuning 

 
  PVS #11

07:43 SCD05505 
SCD06505 
SCD06505 

Disable selection 
DRCU Stop SMEC scan data. 
DRCU set T samples to 4.2 

 PVS #11

08:24 SPIRE_IST_COLD_FUNC_SMEC_07_R    
08;33 SPIRE_IST_COLD_FUNC_SMEC_04b_R    
08:47 Repeat micro-vibration test without 

accelerometer measurements 
  PVS #12

09:49 IEGSE link lost    
09:50 Links re-made 

 
  NCR to be 

raised? 
09:51 SPIRE_IST_SMEC_RAMP_MICROVIBRATION

restarted 
    

10:48 Terminate SPIRE_IST_SMEC_RAMP test    PVS #12
10:59    PVS#13 
12:20 Switching OFF SMEC    
12:23 Switching OFF SCU    
12:24 Switching OFF DRCU    
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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 

12:25 Switch OFF SPIRE    
12:28 Continuing PVS#12 Switch off ACMS    
13:00 S/C OFF    

 

 

Table 1: SPIRE SMEC Test Summary 
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2 Documents/Drawings 

2.1 Applicable Documents 

AD1 IST INSTRUMENT COMMISSIONING 

SPIRE FM COLD FUNCTIONAL TEST 

HP-2-ASED-TP-0217, 
Issue 1.3 

formalised by ACS HP-2-
ASED-SD-0381 

 

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. 

Two NCR´s (NCR-4348, NC-4355) have been raised following this run of the SPIRE 
SMEC Test and two can be closed (NCR-4221, NC-4287). 

 
3.1  SPIRE Launch Lock does not open during SMEC test on nominal side 

(NCR-4221, raised during 1st SMEC test)  

The first test has been executed until the step where the mechanism was unlocked. 
However, the Launch Lock was considered not open. After further analysis it was 
demonstrated that it did open. The confusion came from the not working LL EGSE 
(red and green diode). This EGSE has been replaced by a BoB with a DVM attached 
between pins 10 and 13 which measures the resistance in open (310 Ohm) and 
closed (273 Ohm) status. 

This NCR can now be closed. 

 
3.2 SMEC Mechanism friction behaviour in start region (NCR-4222, raised 

during 1st SMEC test) 

The friction behaviour, as seen in the first test, could not be observed. Therefore, a 
discussion on a 3rd SMEC test is ongoing. 

 
3.3  Launch Lock EGSE not properly functioning (NCR-4223, raised during 

1st SMEC test, raised earlier) 

The fact that the green light did not change was due to the unexpected high 
resistance of the magneto-resistance. 

NCR can be closed after explanation of the difference to the expected ohm value and 
confirmation that this explains the LL EGSE to fail.  

The disposition is to use an Ohmmeter instead of LL EGSE. 

 
3.4 SPIRE LPU wrong parameters for LCL in HPSDB (NCR-4000, raised 

earlier) 

The NCR remains open until CDMS software 2.6. A patch in database & procedure is 
required until that. 
3.5 Data Rate higher than expected (NCR-4348, generated during this test) 

The data rate was higher than expected (close to 130kbit/s) as the DCU data was 
activated unintentionally. 
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3.6 Resistance Measurement for LL EGSE higher than expected 

The launch lock position has been checked with an Ohmmeter instead of the LL 
EGSE. The “closed” position was measured with 172 Ohm as expected, however, the 
“open” position was measured with 310 Ohm, which exceeds the specified value of 
273 Ohm, but judged okay by RAL representative during the test execution. It was 
decided at the TRB to update the RAL procedure to reflect this new value, instead of 
raising an NCR. 

 
3.7 Loss of IEGSE – CCS connection (NCR-4355, generated during test) 

During the SPIRE SMEC test, the connection between the CCS and the IEGSE was 
lost. The connection is cut by the CCS when the IEGSE does not reply to a request 
of command parameters. This happened before during PACS and HIFI test when the 
request was send, but the CUS on the IEGSE was not yet ready. SPIRE indicates 
that the CUS database was indeed updated prior to this test, but that it should have 
been ready. 
SPIRE will analyse further what happened. 

 
3.8 Procedure Changes 

Updates and clarifications in the CFT procedure (AD1), as required during the test 
execution, were included by redlining. All necessary modifications have bee reported 
in chapter 8.1, “Procedure Variation Summary”. 
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4 Conclusion 

All planned procedures have been executed. The test has been successfully 
completed according to the QLA performed by SPIRE. 
The SMEC is performing very well and is not affected by the Reaction wheels micro-
vibration (frequency sweep + all 4 wheels full speed) when operating in closed loop. 
The question of a 3rd SMEC test at the end of the sequence is under discussion 
(NC4222). 

The detailed evaluation of the test results will be performed by RAL and a respective 
separate test report issued.  

The Non-Conformance Reports (listed above) as raised during the test did not affect 
the test objectives.  
 
 
4.1 Open Issues 

 
• none 

 
 
4.2 Requirements Verified 

With the above test the requirement for the SPIRE CFT incl. SMEC test, according to 
chapter 4.7.3 of “Test Specification for HERSCHEL Instruments FM tests performed 
at satellite level”, ref. H-P-2-ASP-TS-1083, has been verified. 
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5 Appendix 1: SPIRE SMEC Test As-Run Procedure 

(ref. HP-2-ASED-SD-0381, issue 1) 

 
 

 

Doc. No:  HP-2-ASED-TR-0273  Page 16 
Issue: 1  

Date: 26.07.08 File: HP-2-ASED-TR-0273_1 SPIRE SMEC Test @ HeI after Vibration.doc 

 





































































































































































































































































































































































































Test Report Herschel

 

 

E N D   O F   D O C U M E N T 
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 Baldock Richard FAE12  Schweickert Gunn ASG23 
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 Chen Bing HE Space  Suess Rudi OTN/ASA44 
 Davis William Captec  Theunissen Martijn DSSA 
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