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0 Test Summary 

0.1 Unit tested 

FM SPIRE Warm Units 
PFM DPU, PN: 20-SPIRE-00.00, S/N: 01 

DRCU: PFM DCU, PFM FCU 

 
0.2 Applied Procedures: 

FM SPIRE Warm Units UFT HP-2-ASED-TP-0148, Issue 1 Redlined 

ACS: SPIRE PRIME FM UFT with DRCU 
Simulator HP-2-ASED-SD-0164 Issue 1 

 
0.3 Procedure Execution Summary: 

FM SPIRE WU TRR: 05.04.2007 HP-ASP-MN-9005 

FM SPIRE WU UFT: 11-12.04.2007 see Appendix 1 for “as-run” 

FM SPIRE WU PTR: 13.04.2007 HP-ASP-MN-9006 

Location: Astrium-EADS, Friedrichshafen 

Test Session Name 1: 2007_04_11_04_44_hercdmu_hpws23_REALTIME 

Environment: H_ASTRIUM_ENV 
 
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. 
 
The following main observations were made during the test or in the post-test results 
analysis: 
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Section/ 
Step No. Description 

Item 
Affected 

NCR 
Raised 

Affects Test 
Objective 

Pre-Test  DPU Prime EEPROM failure (primary 
partition, secondary partition OK) 

FM DPU 3204 No 

Pre-Test MilBus Interface not working on DPU 
Redundant during Integration 
(Procedure error – redline correction to 
UFT procedure) 

Procedure 3205 No 

Pre-Test HP CCS session start problems HPCCS 3275 No 
§6.2.2 – 
6.2.23 

TM packets received in bursts on 
HPCCS.  

HPCCS 3276 No 

§6.2.3 & 
§6.2.14 

Switch on Sequence for DRCU (FCU) 
Prime & Redundant incorrect 

Procedure 3211 No 

§6.2.6  
Step 6.2 & 
§6.2.17 
Step 17.2 

Voltages out of limits for MCU Prime 
parameter MCUP15C & MCU Prime & 
Redundant parameter MCUM15V 

Spec. 
(EIDP) 

3277 No 

§6.2.9  
Step 9.3 & 
§6.2.20. 
Step 20.3  

DCU Prime & Redundant High Speed 
check only works for Full Photometer 
packets 

Test 
Script 

3210 Yes 

Table 1: FM SPIRE Warm Units UFT Summary 

 
0.4 Summary Conclusion 

The FM SPIRE Unit Functional Test (UFT) has been performed using version 2.2.G 
of the DPU OBSW with both FM DRCU and DRCU simulator.  
 
There are a couple of open issues arising from the integration and UFT activities, 
which are listed in the following section. 
 
A number of Non-Conformance Reports (as listed above) were raised, prior to, or 
during the test and only one affected the test objectives (NCR-3210). However, 
subsequently a new test script has been provided by SPIRE and the re-test 
demonstrated that all Spectrometer and Photometer packets were produced 
correctly. 
 
0.5 Open Issues: 

• SPIRE PRIME DPU EEPROM Partition 1 Failure (NCR-3204); 
• SPIRE DCU High Speed Checks on both Main & Redundant units (NCR-

3210), however it is believed that this is related to a SPIRE test script problem 
rather than an onboard; 
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1 Scope 

This document reports on the UFT performed on the FM SPIRE Instrument warm 
units to check correct operation, after they have been electrically integrated with the 
FM SVM, using the Herschel CCS.  

It is also addresses the repeat UFT on SPIRE PRIME DPU using the DRCU 
Simulator. 

 
1.1 Objective 

The objectives of the UFT and software upload were: 

1. To check as much as possible the correct functional operation of the 
integrated FM SPIRE warm units;  

2. To re-check the correct functional operation of the FM SPIRE DPU PRIME 
with the DRCU Simulator for use in the development of the IST Reference 
Mission Scenario where the FM FPU will not be available; 

3. To act as baseline procedure on which the SPIRE specific aspects of the 
satellite level SFT and IST procedures can be developed; 

The UFT verified the following for SPIRE warm units: 

• Power on/off of FM SPIRE Prime & Redundant (CDMS/PCDU Interface) warm 
units (DPU + DRCU); 

• Health Status HKTM Acquisition from SPIRE Prime (CDMS Interface); 

• DRCU SCU/MCU/DCU High/Low Speed Link Checks; 

 
1.2 Test Flow 

The UFT test flow was structured to reflect nominal operations of SPIRE as much as 
possible to enable re-use for PFM and higher-level Satellite tests (SFT and IST). 

The flow is as follows: 

1. Power on and configure EGSE for test  

2. Power on and configure SVM for test 

3. Power on NOMINAL SPIRE warm units and enable Mil1553B-bus interface 

4. Simulated SCU Prime Low Speed Link Check 

5. Simulated SCU Prime High Speed Link Check 

6. Simulated MCU Prime Low Speed Link Check 

7. Simulated MCU Prime High Speed Link Check 
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8. Simulated DCU Prime Low Speed Link Check 

9. Simulated DCU Prime High Speed Link Check 

10. Disable Mil1553B-bus interface and Power off NOMINAL SPIRE warm units 

11. Repeat Steps 3-10 for SPIRE Redundant Units 

12. Repeat Prime UFT (steps 3-10) using FM DPU & DRCU Simulator 

13. Power off SVM 

14. Switch off all EGSE 
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2 Documents/Drawings 

2.1 Applicable Documents 

AD 1 Unit Functional Test of Integrated FM SPIRE 
Warm Units 

HP-2-ASED-TP-0148 

 

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 

3.1 DPU Prime EEPROM Failure (NCRs: 3204) 

Observed: Pre-Test: Instrument Warm Unit Electrical Integration 

EEPROM Failure in Primary Partition of DPU Prime detected during Warm Unit 
Integration. NRB agreed to use secondary partition for formal UFT. New test script 
provided by SPIRE to force boot from the secondary partition. Procedure redlined to 
reference this new test script. 

 
3.2 No Communication on DPU Redundant MilBus Interface (NCR-3205) 

Observed: Pre-Test: Instrument Warm Unit Electrical Integration 

No communication was observed on DPU Redundant Interface during electrical 
integration. Identified as a CDMU commanding error (wrong bit set in 
ConfigureSDBFDIR – DC005161 - command). Procedures redlined accordingly – no 
impact on UFT execution. 

 
3.3 HPCCS Session Start Anomalies (NCR-3275) 

Observed: Pre-Test: HPCCS Session Start 

Start of test was delayed due to a number of HPCCS session start up problems. 
Initial attempt to start a Real—Time session failed with errors. Following attempt no 
communication could be established with the Power SCOE. Third attempt HPCCS 
reported errors in generating TM cache.  

 
3.4 HPCCS Appears to Receive TM Packets in Bursts (NCR-3276) 

Observed: Full Test Duration 

TM Packets from satellite appear to be arriving in bursts even though they are 
generated at regular intervals. Default switch on configuration of SVM enables all 3 
TM Packets (DLCM, Monitoring Mode 1 & Monitoring Mode 2) for downlink from CCU 
A & B. However, only one of the above should be downlinked at any one time. 
Moreover, none should be downlinked when CCU switched off (as was the case for 
the UFT). These packets were disabled as per Procedure Variation Sheet 1, which 
appeared to have some effect but regular bursts were still observed afterwards. 
Alenia on-site support suggests it is possibly related to the TM DFE but needs further 
investigation. 
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3.5 Switch On Sequence for DRCU (FCU) (NCR-3211) 

Observed: Sections 6.2.3 & 6.2.14 

Switch on sequence for DRCU(FCU) incorrect for both main and redundant units. HK 
TM packets need to be stopped before closing the FCU LCL and then restarted 
afterwards. The test did not fail with the incorrect sequence used on DRCU Prime. 
However, the correct sequence was attempted on DRCU Redundant but failed. This 
was identified as a timing problem between disabling HKTM packets generation and 
restarting, resulting in the CDMS declaring SickTM on the MilBus interface, as it 
considered the DPU to have failed as no TM packets had arrived within its timeout 
period.  

After the formal UFT test run the required switch on sequence was repeated in a 
more timely fashion and this was successful.  

It needs to be clarified what timeout period the CDMS uses to detect a problem on 
the MilBus TM interface. 

 
3.6 MCU Voltages Out-Of-Limits (NCR-3277) 

Observed: Sections 6.2.6 Step 6.2 (MCU Prime) & 6.2.17 Step 17.2 (MCU 
Redundant 

A number of MCU voltages were slightly outside their nominal limits. 

MCU Prime: 
MCUP15V 15.54V (High Limit = 15.50V) 

MCUM15V -15.63V (Low Limit = -15.50V) 

 

MCU Redundant: 
MCUM15V -15.61V (Low Limit = -15.50V) 

 
3.7 DCU High Speed Checks only Working for Full Photometer Mode (NCR-

3210) 

Observed: Sections 6.2.9 Step 9.3 (DCU Prime) & 6.2.20 Step 20.3 (DCU 
Redundant) 

Execution of test script SPIRE-WU-INT-MCU-02-P(R).tcl results in Science Packets 
only being generated for Full Photometer (TM Pkt 21,1 APID 1284(P) or 1285 (R). 

Believed to be a test script timing problem. New test script provided, to be tested 
under cover of ACS HP-2-ASED-SD-0166 as part of the NCR investigation. 
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3.8 Procedure Changes 

Several updates and clarifications in the UFT procedure were required. The 
procedure was redlined accordingly for inclusion, where relevant, in the FM UFT 
procedure. Main updates covered: 

• DPU Redundant MilBus Configuration parameter to be set to 1 indicating 
Redundant Unit 

• Reference to new test script (SPIRE-WU-INT-DPU-START-P-SP.tcl) to boot 
from DPU Prime secondary EEPROM Partition. 

• DRCU Switch On Sequence corrected and warning added. 

 
3.9 Re-Run Of SPIRE Prime UFT with DRCU Simulator 

The Reference Mission Scenario cannot be run on the FM SPIRE Warm Units alone. 
Therefore a repeat test was performed with the DRCU Simulator in place of the FM 
DRCU under cover of ACS: HP-2-ASED-SD- 0164. All test steps were executed 
successfully with the known exceptions in the number of science packets generated 
by the DRCU Simulator (ref. NCR-3274) identified during the AVM SPIRE WU UFT. 
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4 Conclusion 

The FM SPIRE Warm Units UFT was successfully performed apart from two open 
issues; DCU High Speed Checks failure to produce expected frames (ref. NC-3210). 
Secondly, the SPIRE PRIME UFT had to be performed booting from the secondary 
partition of DPU EEPROM (ref. NC-3204). 
 
Post test investigations into the DCU High Speed Checks failure (NC-3210) have 
shown that the problem was related to a test script. A new test script has been 
provided by SPIRE and a re-test demonstrated that all Spectrometer and Photometer 
packets were produced correctly. 

The repeat of the FM PRIME UFT using the DRCU Simulator was successful.  

All other problems observed during the UFT, and NCRs raised, were primarily related 
to the EGSE configuration, procedural or documentation issues.  

All procedures have been redlined for update in readiness for any repeat of the FM 
SPIRE UFT. 
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5 Appendix 1: FM SPIRE UFT As-Run Procedure  
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E N D   O F   D O C U M E N T 
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