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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 cool down of the HERSCHEL 
satellite to He1 temperatures. Additionally to the SMEC performance the impact of 
micro-vibration caused by the SVM reaction wheels on the SMEC was planned, 
however not performed. 

The test was done with the S/C mounted on the MPT in horizontal position with +Y 
axis upwards. The test was executed using the Herschel CCS & I-EGSE.  

 
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 as much 
as possible to enable re-use higher-level Satellite tests. 

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 (not 
done) 

6. Power off MCU Prime 

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

8. Repeat Steps 3, 4, 6 & 7 for Spire Redundant SMEC CFT Procedures (not done) 
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 8 K. 

The test duration of the SPIRE SMEC Test was 7 hours 25 min. 

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

TRR for SPIRE SMEC Test in 
He1 

13.05.2008, HP-2-ASED-MN-1547          

PTR for SPIRE SMEC Test in 
He1 

16.05.2008,  HP-2-ASED-MN-1552 

  

Location: ESTEC, Noordwijk, NL 

Test Case: S/C Reconfiguration 

Test Session Name:  

 2008_05_16_01_30_hercdmu_hpws22_REALTIME_SC_
FDIR 

Environment:
 HP_2_ASED_TP01920_IST_SC_Reconfiguration_BEGIN
_001 

 
OBSW: CDMS 3.4.0.9, ACMS 3.7 
 
HPSDB: H-P-2-ASP-LI-1441 issue 10 
 
HPCCS Release:  Hpccs_2.0-1219 
 
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 

 New Constraints Sheet OK   
 Skins verified and signed OK   

01:00 Given Permission to start switch on and test    
     
     

01:40 
START SWITCH ON using Leading Proc and 
configuring for SC Reconfiguration Test  

FORMAL RUN for SC Reconfiguration   

     

02:45 
Perform GYRO Calibration in parallel with 
switch on 

ACS0282   

02:57 

Wait 30 min for Gyro Warm up Monitoring Raw Values of Parameters 
AEGRA002, B002, C002 & D002 – No 
Eng Values available? 

  

03:28 Wait 15 min to Record Gryo stability    

03:58 

Gryo Completed Ave worked out and found the following 
values: 
AEGRA002        -4.411769E-05 
AEGRB002        -6.738856E-05 
AEGRC002        -2.181644E-05 
AEGRD002         1.939239E-06 
 
 file IST_FD_B.txt modified. 

  

     
04:44 SC switch ON completed Ready to perform SC Reconfiguration   

     
04:45 Start Formal Run of SC Reconfiguration    

05:39 

Problem: The point mode remains in coarse 
pointing when it should be in fine pointing. 
There is an oscillation around 

   

07:51 Starting SPIRE SMEC Test, Primary side    
08:15 SPIRE Switch ON, booting from 2nd partition    

08:30 

Power On stopped at SPIRE-IST-COLD-DPU-
START-P-SP waiting for IEGSE packet, the 
received one was too old (9 sec difference) 

Stop and restart IEGSE connection with 
NTP update 

  

 
Switch OFF SPIRE, terminate SPIRE-IST-
COLD-DPU-START-P-SP 

   

 
Terminate 
S102999SCVT031_ASDCFTSPIR_PWR_ON_P

   

08:38 Send cmd DC11B170 to open LCL11    

08:47 
Restart SPIRE PWR ON acc. to chapt. 7.2.6.1 
step 12ff 
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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 

08:50 
terminate SPIRE-IST-COLD-DPU-START-P-SP 
again 

Time sync not done on CCS handler   

08:51 Restart  SPIRE-IST-COLD-DPU-START-P-SP     
09:00 SPIRE Powered ON at 09:00    

10:02 
Set SMEC motor current to zero, PVS6 
Current before ca. -90mA, after 0.0mA 

Unwanted heating effect while 
investigating LL status 

  

 Latch Status EGSE installed on CB 312300 P01   
10:30 Green LED is on  => Mechanism is “Latched”    
11:53 Execution of PVS#7 step 0    

11:56 

From yesterday debug we found that OBDB 
parameter 
H_NOM_AUX_R_UNLOAD_TORQUE value is 
not correctly set.  

Corrected wheel profile sequence for the 
SPIRE micro-vibration test with correct 
OBDB parameter 
H_NOM_AUX_R_UNLOAD_TORQUE 
value from -0.02 to -0.05Nm. 

 SPR 
533 

12:29 Execution of PVS steps 1 to 7    

 
Step 6 value of WM107565 is still zero 
(expected 180 mA) 

   

12:40 
Execute step 7 of PVS#7: send HL cmd#5, 
current is 180 mA 

   

12:40 
Execute step 7 of PVS#7: send HL cmd#6, 
current is 0 mA 

   

12:42 Execute step 8 of PVS#7: Switch OFF LCL#25    
12:45 Execute step 9 of PVS#7    

12:57 
Execute PVS#6 step3 to manually unlatch the 
lock, EGSE still “green” 

   

13:08 Continue with chapter 7.2.6.7 of TP    

13:13 
Send cmd of PVS#6 step1, no indication of LL 
is unlatched 

   

14:01 
ExecutePVS#8 step1, LL EGSE light  is still 
“green” 

   

14:03 
ExecutePVS#8 step2, LL EGSE light  is still 
“green” 

   

14:04 ExecutePVS#8 step4    
14:09 ExecutePVS#8 step5    

 ExecutePVS#8 steps 6,7,8, 9    

15:20 
Execute PVS#9 The SMEC mechanism seems not to 

unlock; NCR to be raised 
 NCR-

4221
15:27 Execute PVS#9 step 2    
15:30 Execute PVS#9 step 3    
15:53 Execute PVS#9 steps 4, 5, 6    
15:55 Execute PVS#9 step 7    
16:03 Execute PVS#9 step 8    
16:05 Execute PVS#9 step 9    
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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 

16:17 Execute PVS#9 step 10    
16:18 Execute PVS#9 step 11    
16:26 Execute PVS#9 step 12    
16:30 Execute PVS#9 step 13    
16:34 Execute PVS#9 step 14    
16:45 Execute PVS#9 step 15    

16:48 
Execute PVS#9 step 16 SMEC mechanism stiction behaviour 

observed==> raise new NCR 
 NCR-

4222
17:52 Execute PVS#10 step 1    
17:54 Execute PVS#10 step 2 with manual cmds    

     
18:42 Perform PVS 10 Step 3    
18:46 Perform PVS 10 Step 3.1    

19:00 
Perform PVS 10 Step 3.2a ==> failed. 
Performed manual cmds acc PVS#11 

   

19:14 

Latch Lock Confirmed ...but could also be “locked” by the 
friction..... 
To verify locking, manual cmd is sent to 
apply current to the SMEC to see if it 
moves. IF not moving then positively 
locked !! Then reduce current to 0 again. 
Covered by PVS#11.2  
Result: Launch Lock confirmed by PI-
SPIRE to be locked. 

  

19:21 Switch-off SMEC    
19:22 Switch-off MCU    
19:24 Switch-off SCU    

     
21:17 Starting to Switch off S/C    
22:50 S/C is 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 

 

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. 

Three NCR´s have been raised following this run of the SPIRE SMEC Test and two 
can be closed. 

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

(NCR-4221) 

The test has been executed until the step where the mechanism was unlocked. The 
unlocking, however, was not properly executed.  

Further test result analysis showed that after the LPU test the mechanism was 
moving and the test could be continued. 

For further use of the mechanism the procedures will be updated to include HL 
commands to be sure on the latch position. 

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

After performing the open loop scan, the SPIRE TM showed a non-symmetrical 
pulse, indicating a possible friction problem at the mechanical end stop. The sticking 
region is in the order of about 2 mm outside the optical range.  

Therefore, a repetition of the test in advance to S/C vibration testing is not required. 

 
3.3  Launch Lock EGSE not properly functioning (NCR-4223) 

The test has been executed until the step where the mechanism was unlocked. The 
unlocking, however, was not properly executed. Therefore, a small EGSE box with 
two LED´s, indicating the Latch status, was implemented at CB312300 and 
connected to P01. The LED indication was always “green” which is equivalent to the 
“locked” status, even when the Latch status was unlocked. 

This has been caused by the fact that the connector P02 was still in place which 
needs to be removed for proper functioning of the box. 

The procedure for the integration of the SPIRE LL EGSE (ref. HP-2-ASED-SD-0278) 
will updated. 

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

The LPU test was performed and NCR can be closed 
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3.5 Instrument Merged MIB failed to be loaded (NCR-4001) 

SPIRE Merged MIB could be loaded on I-EGSE and worked properly with CCU, NCR 
can be closed for SPIRE 

 
3.6 Procedure Changes 

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

The SPIRE SMEC Test under He1 conditions was only performed on the nominal 
side. The micro-vibration test and SMEC test on the redundant side have not been 
performed due to the sticking problem near the mechanical end stop of the 
mechanism as reported by NCR-4222. 

The detailed evaluation of the test results has been performed by RAL.  
 

The Non-Conformance Reports (listed above) as raised during the test affected the 
test objectives.  

Even though this test was not successfully executed, it has been decided during the 
NRB of the before mentioned NCR´s that the test will not be repeated before S/C 
vibration testing. 
 
 
4.1 Open Issues 

 
• Redundant SMEC test 
• Micro-vibration test 

 
 
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, should have been verified for the 
outstanding parts. 
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5 Appendix 1: SPIRE SMEC Test As-Run Procedure 

(ref. HP-2-ASED-TP-0217, issue 1) 
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E N D   O F   D O C U M E N T 

 

 

Doc. No:  HP-2-ASED-TR-0256  Page 15 
Issue: 1  

Date: 21.05.08 File: HP-2-ASED-TR-0256_1 SPIRE SMEC Test @ HeI.doc 

 



Test Report Herschel

 

 Name Dep./Comp.  Name Dep./Comp. 

 Alberti von Mathias Dr. ASG22  Schweickert Gunn ASG22 
 Baldock Richard FAE12 X Sonn Nico ASG51 
 Barlage Bernhard AED13  Steininger Eric AED32 
 Bayer Thomas ASA42 X Stritter Rene AED11 
 Brune Holger ASA45  Suess Rudi OTN/ASA44 
 Edelhoff Dirk AED2  Wagner Klaus ASG22 
 Fehringer Alexander ASG13 X Wietbrock Walter AET12 

X Fricke Wolfgang Dr. AED 65  Wöhler Hans ASG22 
 Geiger Hermann ASA42  Wössner Ulrich ASE252 
 Grasl Andreas OTN/ASA44  Martin Olivier ASA43 
 Grasshoff Brigitte AET12  Theunissen Martijn DutchSpace 

X Hamer Simon Terma    
X Hendry David Terma    
 Hengstler Reinhold ASA42    
 Hinger Jürgen ASG22    

X Hohn Rüdiger AED65    
 Hölzle Edgar Dr. AED32    
 Huber Johann ASA42    
 Hund Walter ASE252    
 Idler Siegmund AED312    
 Ivády von András FAE12    
 Jahn Gerd Dr.  ASG22    
 Kalde Clemens ASM2    
 Kameter Rudolf OTN/ASA42    
 Kettner Bernhard AET42    
 Knoblauch August AET32 X Alcatel Alenia Space Cannes AAS-F 

X Koelle Markus ASA43  Alcatel Alenia Space Torino AAS-I 
X Koppe Axel AED312 X ESA/ESTEC ESA 
X Kroeker Jürgen AED65    
 La Gioia Valentina Terma  Instruments:  
 Lang Jürgen ASE252  MPE (PACS) MPE 
 Langenstein Rolf AED15 X RAL (SPIRE) RAL 
 Langfermann Michael ASA41  SRON (HIFI) SRON 
 Maukisch Jan ASA43    

X Much Christoph ASA43    
 Müller Jörg ASA42  Subcontractors:  

X Müller Martin ASA43  Alcatel Alenia Space Antwerp ABSP 
 Peltz Heinz-Willi ASG13  Austrian Aerospace AAE 
 Pietroboni Karin AED65  Austrian Aerospace AAEM 
 Platzer Wilhelm AED2  BOC Edwards BOCE 
 Reichle Konrad ASA42  Dutch Space Solar Arrays DSSA 
 Runge Axel OTN/ASA44  EADS Astrium Sub-Subsyst. & Equipment ASSE 
 Schink Dietmar AED32  EADS CASA Espacio CASA 
 Schlosser Christian OTN/ASA44  EADS CASA Espacio ECAS 
 Schmidt Rudolf FAE12  European Test Services ETS 
 Schmidt Thomas ASA42  Patria New Technologies Oy PANT 
 Schuler Günter ASA42  SENER Ingenieria SA SEN 
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