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1 SUMMARY

This report summarizes the EQM cryostat operation during the EQM test phase in autumn 2005 at
EADS Astrium GmbH in Ottobrunn. It starts with the cool down and filling of the cryostat and ends with
depletion and warm up. In detail, the following phases are subject of this test report:

e Cool down and filling of the EQM cryostat

e He Il production in AXT

e Cryostat operation during 1* phase of the integrated module test (IMT)

e Sorption cooler / leak problem investigations

e Cryostat operation during 2" phase of instrument tests (IMT, EMC and special investigations)

e Cover flushing for PACS and SPIRE tests

e Warm up to He | temperature, depletion and warm up to ambient
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~ 1 -
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V601 V602 Cover
2K T601, 602. %
. 602... HB0L
svi21 sve22 Svo21 oo ||
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JE == L
............. \‘ ——rmmmmime =g
0D101 _—rmrmimimme T —mem i m e v H
q L eimiemimime—. —————— 1 ; .
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svizs ! ' i
! ' i
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Figure 1-1: Flow Scheme of the EQM He S/S
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2 Documents

2.1 Applicable Documents

Herschel

The following documents of the latest issue in effect or as defined herein form a part of this document
to the extent specified herein.

AD #

Document Title

Document Identifier

AD 01

Herschel EQM Cool Down and Filling

HP-2-ASED-TP-0072

AD 02

Herschel EQM AXT He Il Production and Top Up

HP-2-ASED-TP-0090

AD 03

Herschel EQM Cover Flushing

HP-2-ASED-TP-0091

AD 04

Herschel EQM Depletion and Warm Up to Ambient

HP-2-ASED-TP-0098

AD 05

Summary Report of Instrument Testing on EQM Level

HP-2-ASED-TR-0092

AD 06

As-Built Configuration List EQM

HP-2-ASED-AB-0003

2.2 Reference Documents

RD #

Document Title

Document Identifier

RD 01

EQM AIT Plan

HP-ASED-PL-0022

RD 02

CVSE Set-up Description

HP-2-ASED-TN-0094

RD 03

PA Plan

HP-2-ASED-PL-0007

RD 04

Cryostat Cover Handling and Operations Manual

HP-2-AAE-MA-0003

RD 05

IID-B HIFI, section 5.7

SCI-PT-1IDB/HIFI-02125

RD 06

IID-B PACS, section 5.7 and 7.2

SCI-PT-1IDB/PACS-02126

RD 07

IID-B SPIRE, section 5.7

SCI-PT-IIDB/SPIRE-02124

RD 08

IID-A, section 9

SCI-PT-1IDA-04624
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3 TEST REPORT

3.1 Operations

Test Report Herschel

DIGEST

The following cryostat operations were done:
e Cool down and filling of the EQM cryostat

e He Il production in AXT

e Cryostat operation during instrument testing phase 1
e Sorption cooler / leak problem investigations
e Cryostat operation during instrument testing phase 2

e Cover flushing

e Depletion and warm up to ambient

3.2 Test Procedures

HP-2-ASED-TP-0072, Issue 1.0, 28.07.05 Herschel EQM Cool Down and Filling
HP-2-ASED-TP-0090, Issue 1.0, 08.09.05 Herschel EQM AXT He Il Production and Top Up
HP-2-ASED-TP-0091, issue 1.0, 15.09.05 Herschel EQM Cover Flushing
HP-2-ASED-TP-0098, issue 1.0, 08.12.05 Herschel EQM Depletion and Warm Up to Ambient

3.3 Test Readiness Reviews

HP-2-ASED-MN-1042, 24.08.05 PLM EQM TRR prior to cool down
HP-2-ASED-MN-1137, 09.12.05 PLM EQM TRR prior to Warm-Up

3.4 Post Test Review

N/A

3.5 Non Conformances

All NCRs issued during EQM testing are listed in the "Summary Report of Instrument Testing on EQM

Level", AD 05. The following
the cryostat operations:

HP-112000-ASED-NC-1662
HP-113000-ASED-NC-1495
HP-113000-ASED-NC-1675
HP-142220-ASED-NC-1667
HP-142220-ASED-NC-1668
HP-142220-ASED-NC-1759
HP-142220-ASED-NC-1829
HP-150000-ASED-NC-1484
HP-150000-ASED-NC-1489
HP-150000-ASED-NC-1683
HP-150000-ASED-NC-1817
HP-151000-ASED-NC-0211

HP-2-ASED-TR-0118
1.0
20.02.06

NCRs were raised in the frame of cryostat operation or had an effect on

Page 13
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HP-151000-ASED-NC-1319
HP-151000-ASED-NC-1795
HP-151240-ASED-NC-1415

See section 7 for details

3.6 Test Changes (Deviations)

HP-2-ASED-SD-0058, issue 3, issued 04.10.05, status 19.10.05

3.7 Conclusion

The EQM cryostat was successfully operated to support EQM instrument testing in Ottobrunn. All
required temperatures could be achieved, however with a higher mass flow.

Main problems during cryostat operation came from the differences between the EQM and PFM built
standard. Especially the inexistent thermal anchoring of the cryostat harness called for an unexpected
high mass flow through the OBA. In addition the heat loads from the CVV and LO windows were
underestimated.

Due to straylight problems the cover had to be cooled to lower temperatures than planned.

All detected problems have been identified and NCRs have been written for non compliances or
anomalies.

HP-2-ASED-TR-0118 Page 14
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4 TEST REPORT ANALYSIS

This chapter contains a detailed analysis of the different operation phases. Each section contains a
short description, a summary of the cryostat behaviour, deviations and lessons learnt.

Remarks: All times of the graphs below are in UTC, while the times in the log sheets and as-run
copies in the annex are in local time.

4.1 Cool Down and Filling

4.1.1 Objective

Objective was the controlled cool down of the Herschel EQM cryostat to 4.2 K and the filling of the
Herschel HTT to >98%. Cool-down and filling was started after evacuation and successful leak test in
warm conditions. The temperature requirements of instruments as given in the 11ID-Bs had to be
regarded.

4.1.2 Description of Operation

Cool down of the EQM cryostat started on 29.8.05 after five cycles of evacuation and flushing of the
He S/S and after installation of the safety valve SV 922.

The HTT was cooled down until 31.8.05. Cooling of the HTT was not limited by a requirement. Cooling
down of the AXT and OBA with instrument interfaces lasted until 7.9.05. It was agreed in the TRR that
a cooling rate of 5 K/h and gradients between instrument interfaces of 20 K shall be regarded. In order
not to exceed these requirements OBA and AXT was cooled down passively most of the time while the
HTT was filled with LHe I.

Cool down and filling was completed on 9.9.05. The final HTT level could not be verified because the
HTT liquid level probes are not functioning since 1ISO. However, filling level of the HTT was not
relevant for the following EQM tests.

A part of the cool down was done in double shifts. The cool down was interrupted over one weekend
because of a bottleneck in the Helium supply.

4.1.3 Summary Test Results / Cryostat Behaviour

The figures below show the cryostat behaviour during cool down. The switching of the Helium flow
between HTT/shields and AXT/shields was necessary to avoid a too fast cool down of the AXT and
the LO interfaces which are coupled with the AXT. The effect of the switching onto the AXT
temperatures can be seen in Figure 4.1-1.

Doc. No: HP-2-ASED-TR-0118 Page 15
Issue: 1.0
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Figure 4.1-1: Cool Down of Tanks
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Figure 4.1-2: Cool down of OBA
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4.1.4 Problems, Deviations

The most critical requirement was the restriction of the cooling rate to 5 K/h. This rate was exceeded
several times when the AXT and OBA were actively cooled by cold Helium in order to speed up the
cooling process.

As an example it can be seen in Figure 4.1-4 in more detail, that the rates were exceeded only for a
short time and that the critical temperature (in this case T 207) dropped only about 12 K in that time.
The stress which could be caused by such a temperature drop is not regarded as critical. Switching of
the Helium flow avoided that the stress became critical.
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Figure 4.1-3: OBA Cooling Rates
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Figure 4.1-4: OBA Cooling Rates - Details

The OBA internal temperature gradients were all over the time below the required 20 K. However, the
temperature gradient between the AXT (LO) and OBA was exceeded some times. Problems occurred
mainly during longer non active phases. These short and only slight exceedings are not regarded as

critical.
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4.1.5 Lessons Learnt

Due to the differences between the EQM and PFM He S/S lessons learnt for PFM are limited.
However some observations made on the EQM cool down could help avoiding problems with the cool
down of the FM cryostat, when the FM instruments are integrated:

— The OBA reacts quite fast on cold gas flows. It will turn out during cooling the F whether the large
HTT reduces this effect. Otherwise, the OBA shall stay in by-pass most of the time. The only way
to by-pass the OBA seems to be to cool the HOT instead of the HTT.

— Temperature gradients were exceeded during non active phases. Non-active phases shall be
reduced to night breaks only to avoid similar problems on the FM.

— Driving parameter for the overall duration was the temperature gradient requirement from PACS.

— Temperature rates were exceeded when we tried to accelerate the process. Therefore: "keep
cool"!

4.2 He ll Production and Top Up

4.2.1 Objective

The objective of He Il production and top us was to reach an AXT filling level of more than 95 % with
T 702/T 703 < 1.8 K. The HTT remained at LHe | conditions and was used to cool the thermal isolation
shields.

This activity was repeated each time after refilling the AXT.

4.2.2 Description of Operation

He Il production on EQM was done by pumping with the He pumping unit | via VV 512 and OBA at the
AXT. In order not to overload the pumping unit, pumping speed was limited by means of a throttle
valve in the venting line. This valve was opened completely after reaching the A-point.

He Il production on EQM was uncritical and was repeated during the EQM test phase whenever the
AXT was refilled.

The Helium pumping unit Il was used at ESTEC for the STM TB/TV test. Therefore He Il production
was done with the pumping unit | only and the He Il transfer line could not be used. This was already
known before and correct reflected in the test procedure. However, a top up of the AXT could not be
performed without the He Il transfer line. The final filling level of the AXT was therefore only at about
60 % or less.

The AXT could be filled and cooled down to temperatures of about 1.53 K without any problems.

4.2.3 Summary Test Results / Cryostat Behaviour

He Il production and pumping down to below 1.6 K lasted about 5 h. The A-point was reached after
less than 2 h. As said above, a top up was not performed.
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Figure 4.2-1: He Il Production - AXT Temperatures
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4.2.4 Problems / Deviations

10.9.05 2:00:00

10.9.05 6:00:00

— C100_T707

He Il production on EQM was done without any problems. Later on during testing, He Il production
was performed with a 23° tilted PLM. The final filling level was therefore further limited to about 50 %

or less.

425 Lessons Learnt

He Il production on EQM had to be done completely different to the PFM. Lessons learnt are therefore
limited to GSE issues.

It turned out that the pumping with the He pumping unit | had to be throttled as describe above to
avoid an overload of the unit. A dedicated valve was installed in the venting line. For FM, a specific
valve was ordered and will be installed at the next maintenance of the unit in February 2006.

4.3 Cryostat Operation during Instrument Tests Phase 1

4.3.1 Objective

Objective was to provide the specified LO, L1, L2 and L3 temperatures for the instrument testing.
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4.3.2 Description of Operation

The required temperatures were achieved by continuously pumping via V 512 and OBA at the AXT
while the thermal shields were cooled from a Helium flow from the HTT.

Helium flow through the OBA was increased by heating the AXT with some hundreds of milliwatt to
increase cooling of the instrument interface temperatures.

The required mass flow of about 100 mg/s through the shields was achieved by heating the HTT with
about 2 W. A special script was written on the CryoSCOE to automatically switch on and off heater
H 101. With script the fixed heater power of 10 W was reduced to about 2 W in average.

4.3.3 Summary Test Results / Cryostat Behaviour

As described above the pumping unit | was continuously pumping at the AXT while the mass flow was
increased by heating. In the first week the integrated module tests of HIFI could be successfully
performed. Beside the high mass flow no problem with the cryostat occurred.

After HIFI tests the EQM was installed into the test dolly. For this reason the pumping at the CVV was
stopped on 16.09.05. Pumping was not restarted because the isolation vacuum did not degrade.

For the further tests the EQM was tilted by 23°. The tilting angle could not be increased due to a
problem with the test dolly gearing (see related NCR). Sorption cooler recycling was possible even
with a tilting angle of 23°.

Cryostat operation was continued as for HIFI. In addition, the cryostat cover was cooled down for
PACS and SPIRE testing. First attempts to perform the IMT of PACS and SPIRE after recycling the
sorption coolers failed because the hold time of the coolers was too low. Some investigations were
performed by changing the instrument procedures for cooler recycling. The AXT was warmed up to

He | temperature to reduce or eliminate a Helium film which could be the cause of the problem. Finally,
this test phase was stopped for more detailed investigations (see chapter below).
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Figure 4.3-1: Tank Temperatures during HIFI IMT
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Figure 4.3-2: Level 0 Temperatures during HIFI IMT
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Figure 4.3-3: Level 1 Temperatures during HIFI IMT
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Figure 4.3-4: OBA / Level 2 Temperatures during HIFI IMT
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Figure 4.3-5: Shield Temperatures during HIFI IMT
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Figure 4.3-6: Tank Temperatures during PACS IMT (1% attempt)
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Figure 4.3-7: Level 0 Temperatures during PACS IMT (1% attempt)
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Figure 4.3-8: Level 1 Temperatures during PACS IMT (1% attempt)
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Figure 4.3-9: OBA / Level 2 Temperatures during PACS IMT (1* attempt)
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Figure 4.3-10: Shield Temperatures during PACS IMT (1% attempt)
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Figure 4.3-11: Cover Temperatures during PACS IMT (1* attempt)
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Figure 4.3-12: Tank Temperatures during SPIRE IMT (1* attempt)
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Figure 4.3-13: Level 0 Temperatures during SPIRE IMT (1% attempt)
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Figure 4.3-14: Level 1 Temperatures during SPIRE IMT (1 attempt)
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Figure 4.3-15: OBA / Level 2 Temperatures during SPIRE IMT (1% attempt)
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Figure 4.3-16: Shield Temperatures during SPIRE IMT (1% attempt)
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Figure 4.3-17: Cover Temperatures during SPIRE IMT (1% attempt)

4.3.4 Problems / Deviations

An unexpected high heat load on the AXT and the OBA with the instruments prevents testing with an
orbit representative mass flow rate of 2.5 mg/s. A flow rate of about 25 mg/s was necessary to cool
down the thermal links to the instruments to the required temperatures. This was achieved by heating
the AXT (see above).

This test phase was stopped on 27.09.05 because the hold time of the sorption coolers was
unacceptable low (see next chapter for details).

4.3.5 Lessons Learnt

Cooler recycling was possible with a PLM tilting angle of 23°. Further lessons learnt are addressed in
the following chapters.

4.4 Sorption Cooler / Leak Problem Investigations

4.4.1 Objective

Objective of this phase was to investigate the reasons for the unacceptable short cooler hold time and
to find a work around solution for performing and completing the EQM test phase.
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4.4.2 Description of Operation

The investigations are described and documented in test change HP-2-ASED-SD-0058, issue 3.

Reason for the problem with the sorption coolers was found to be a Helium film between LO interface
from EQM and instrument 0.3 K stage. This Helium leak could be caused by Helium leaks in the
system.

The investigation started with a detailed leak test of all parts of the He S/S to identify Helium leaks.
The two already known Helium leaks at the ISO HTT (see ISO NCR MB-PLM-045, 06.07.89) and at
the filling port / CVV interface (see Herschel NCR NC-1319, 03.08.05) were confirmed. No additional
leaks were found.

The leak at the filling port / CVV interface was reduced by filling the gaps around the filling port screws
and between filling port and CVV with glue RTV 691 A/B.

Figure 4.4-1: Gluing of Filling Port / CVV Interface (red "paste")

A new procedure to provide the thermal background for instrument testing was established:
o0 The HTT was pumped down to < 10 mbar to isolate the leak of the ISO HTT
o0 Shield cooling was provided by external dewars through SV 121, by pass HTT, shields, V 502
0 Pump with turbo pump mounted at SV 922 continuously at the isolation vacuum

4.4.3 Summary Test Results / Cryostat Behaviour

The global leak rate at beginning of the investigations was 4.7 x 10°° mbarl/s, measured with the leak
detector connected direct at the CVV airlock SV 922. The HTT was at He | temperature and the AXT
at about 1.9 K.

The He S/S was sequentially evacuated. The leak rate of the completely evacuated He S/S was about
2 x 10® mbarl/s (HTT and AXT at ~ 40 K). The leak rate increased significantly to ~ 9 x 10 mbarl/s
when the filling port (and shield tubing) was flushed with He. It further increased to > 2.7 x 10™ mbarl/s
when the HTT was filled with He gas.

The leak rate was reduced to < 6.5 x 10° mbarl/s after gluing with RTV 691 as described above.
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Mass spectrometer measurements confirmed the leak rate measurements. The partial pressure of He*
at begin of the investigations was 3.2 x 10" mbar. At the end of the investigation phase the partial
pressure of He* was 2.7 x 10" mbar with HTT at 150 mbar and the AXT partly filled with He 1.

The instrument tests after the investigation phase confirmed the success of the sealing and isolating of
the HTT leak. The cooler hold time did not degrade throughout the rest of the EQM test phase.
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Figure 4.4-2: Tank Temperatures during Investigations (1> week)
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Figure 4.4-3: OBA / Level 2 Temperatures during Investigations (1> week)
Shield Temperatures
250.0000 . 1000.00
i
! : om A — OBA Shield T213
b | ——— OBA Shield T211
200:0000 = A | £00.00 ——Shield 1 LB T422
e - —Shield 1 CP T423
| | l L 700.00 ———Shield 1 CP T424
| I | ——— Shield 1 UB T423
< 150.0000 [ | - 600,00 @ | Shield1UBT424
N g ——— Shield 2 LB T442
3 < |——Shield 2 CP T443
8 L 500.00 ¥
i S | —Shiold 2 CP T444
£ \ @ | Shield 2 UB T443
21000000 \ / 400.00 = | shield 2 UB T444
——— Shield 3 LB T462
1 300.00 ———Shield 3 GP T463
— Shield 3 CP T464
50.0000 200.00 ——— Shield 3 UB T463
— Shield 3 UB T464
ﬁ@ :
1 100,00 = ==Nlassflow Shields
0.0000 0.00
03.10.2005 04102005 05.10.2005 06.10.2005 07.10.2005 08.10.2005 09.10.2005 10.10.2005
00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00
Date

Figure 4.4-4: Shield Temperatures during Investigations (1% week)
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Figure 4.4-5: Tank Temperatures during Investigations (2 week)
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Figure 4.4-6: OBA / Level 2 Temperatures during Investigations (2 week)
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Figure 4.4-7: Shield Temperatures during Investigations (2nd week)

4.4.4 Problems / Deviations

No additional problems occurred during the investigation phase.

445 Lessons Learnt
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The sorption coolers react quite sensitive even on small amounts of Helium inside the CVV. Even the
large areas with adsorbers did not avoid that a Helium film formed at the thermal links. Therefore no

Helium leak is tolerable on PFM, even if there is no risk the cryostat itself.

4.5 Cryostat Operation during Instrument Tests Phase 2

4.5.1 Objective

Objective was to provide the specified LO, L1, L2 and L3 temperatures for the instrument testing.
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4.5.2 Description of Operation

The required temperatures were achieved by continuously pumping via V 512 and OBA at the AXT
while the thermal shields were cooled by a Helium flow from an external dewar through SV 121, by
pass the evacuated HTT, then shields and V 502.

Helium flow through the OBA was increased by heating the AXT with some hundreds of milliwatt to
improve cooling of the instrument interface temperatures.

In parallel, the cover was cooled for PACS and SPIRE tests (see section 4.6 for details).

All cryostat data were transferred to the I-EGSE.

4.5.3 Summary Test Results / Cryostat Behaviour

The EQM tests were restarted on 19.10.05 with a PACS sorption cooler test.

As described above the pumping unit | was continuously pumping at the AXT while the mass flow
through the OBA was increased by heating the tank. Due to the higher mass flow, the AXT had to be
refilled each end of the week and pumped down to about 1.65 K over the weekend.

The required temperatures could be provided during instrument testing. The AXT was at ~ 1.65 K
during instrument testing. The LO temperatures were around 1.8 K. The HTT was at about 30 K @
150 mbar. It was pumped down to less than 20 mbar on 29.10.05 and was kept evacuated until end of
the EQM tests.

In this test phase two LHe supply dewars had to be connected permanently to the EQM: one was used
to cool the thermal shields and the second one was connected with the cryostat cover cooling loop.
The LHe transfer line was recovered according procedure at each exchange of the shield cooling
dewar. Exchange of the cover cooling dewar is described in section below,

The turbo pump was continuously pumping at the CVV to help avoiding further problems with the
sorption coolers.

The cryostat was operated most of the time in extended single shift. During the last week of testing we
organised a double shift for cryostat operation to get most out of the available instrument testing time.
An early start of the cryostat team ensured better cryostat stabilities when the instrument teams arrive.
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Figure 4.5-1: Tank Temperatures during PACS IMT
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Figure 4.5-2: Level 0 Temperatures during PACS IMT
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Figure 4.5-3: Level 1 Temperatures during PACS IMT
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Figure 4.5-4: OBA / Level 2 Temperatures during PACS IMT
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Figure 4.5-5: Shield Temperatures during PACS IMT
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Figure 4.5-6: Cover Temperatures during PACS IMT
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Figure 4.5-7: Tank Temperatures during SPIRE IMT
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Figure 4.5-8: Level 0 Temperatures during SPIRE IMT
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Figure 4.5-9: Level 1 Temperatures during SPIRE IMT
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Figure 4.5-10: OBA / Level 2 Temperatures during SPIRE IMT
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Figure 4.5-11: Shield Temperatures during SPIRE IMT
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Figure 4.5-12: Cover Temperatures during SPIRE IMT
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Figure 4.5-13: Isolation Vacuum during SPIRE IMT
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Figure 4.5-14: Tank Temperatures during Parallel Mode
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Figure 4.5-15: Level 0 Temperatures during Parallel Mode
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Figure 4.5-16: Level 1 Temperatures during Parallel Mode
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Figure 4.5-17: OBA / Level 2 Temperatures during Parallel Mode
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Figure 4.5-18: Shield Temperatures during Parallel Mode
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Figure 4.5-19: Cover Temperatures during Parallel Mode
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Figure 4.5-20: Isolation Vacuum during Parallel Mode
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Figure 4.5-21: Tank Temperatures during PACS IMT
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Figure 4.5-22: Level 2 Temperatures during PACS IMT
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Figure 4.5-23: Level 1 Temperatures during PACS IMT
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Figure 4.5-24: OBA / Level 2 Temperatures during PACS IMT
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Figure 4.5-25: Shield Temperatures during PACS IMT
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Figure 4.5-26: Cover Temperatures during PACS IMT
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Figure 4.5-271solation Vacuum during PACS IMT
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Figure 4.5-28: Tank Temperatures during HIFI EMC Test
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Figure 4.5-29: Level 0 Temperatures during HIFI EMC Test
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Figure 4.5-30: Level 1 Temperatures during HIFI EMC Test

Doc. No: HP-2-ASED-TR-0118
Issue: 1.0
Date: 20.02.06

File: HP-2-ASED-TR-0118_1-0.doc

Herschel

—— PACS L0 Red T221
——PACS L0 Evap. T222
—— PACS L0 Blue T224
——SPIRE L0 Detect. T225
SPIRE LO Pump T226
—— SPIRE LO Evap. T227
= HIF| L0 T228
—AXT T701
——AXTT702
——AXT T703
AXT T705
——AXT T706
——AXT T707

Ventline PACS T231
Ventline PACS T232
Ventline PACS T233
Ventline PACS T234
Ventline SPIRE T235
Ventline SPIRE T236
Ventline HIFI T237
PACS L1 T242

e H|F| L1 T244

~ SPIREL1T248

= == assflow AXT

Page 53



EADS Astrium Test Report

OBA / Level 2 Temperatures

30.00 60.0
25.00 50.0
20.00 400 _

B
=3 ! E
E 3
& 15.00 30.0 %
g 4
£ =
2 [\ g
10.00 ! 200 ©
5.00 . %‘ x| 10.0
(.
| |
' |
0.00 0.0
14.11.2005  1511.2005  16.11.2005  17.11.2005  18.11.2005  19.41.2005  20.11.2005  21.11.2005
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
Date
Figure 4.5-31: OBA / Level 2 Temperatures during HIFI EMC Test
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Figure 4.5-32: Shield Temperatures during HIFI EMC Test
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Figure 4.5-33: Isolation Vacuum during HIFI EMC Test

Tank Temperatures

2.2000 . 34.0000

32.0000

30.0000
= — [—aAxTT701
L E —AXT T702
5 28.0000 5 AXT T703
i i AXT T705
g g |—AxTT708
= 26.0000 & AXT T707
= E |—HTTTI06
= ——HTT T103

1 24.0000

22.0000

1.5000 20.0000

21112005  22.11.2005  23.11.2005  24.11.2005  25.11.2005  26.11.2005  27.11.2005  28.11.2005
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
Date
Figure 4.5-34: Tank Temperatures during PACS EMC Test
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Figure 4.5-35: Level 0 Temperatures during PACS EMC Test
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Figure 4.5-36: Level 1 Temperatures during PACS EMC Test
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Figure 4.5-37: OBA / Level 2 Temperatures during PACS EMC Test
Shield Temperatures
180.0000 450 mg's
160.0000 400 mg's [ OBA Shield T213
& ——— OBA Shield T211
140.0000 350 mgls |~ Shield 1 LB T422
\\\\;/\/ / ——Shield 1 CP T423
—— Shield 1 CP T424
120.0000 \ /\\ f\\\\\/ /_\// \ 300mg's | chiald 1 UB T423
o A —— Shield 1 UB T424
b
> 100.0000 PN A 2\\ %/\\ N 950 ma/s | —— Shield 2 LB T442
2 - 7 /'S
E VAT N M ——Shield 2 CP T443
g ) Yz ~ |——shield 2 CP T444
E 80.0000 ] - f 200mg/s | ghiald 2 UR T443
- T —— Shield 2 UB T444
60.0000 = - Lyl 7 L 150 mg/s |~ Shield 3LB T462
= —— Shield 3 CP T463
) yi | | —snield 3 CP T454
Calber ) 100 mg's |\ gpieid 3 UB T463
Q M/k | — Shield 3 UB T484
A =i P — ;
20.0000 4 Ry = ,Eb/f - L 50 mg/s Massflow Shields
st it Mttt
0.0000 0mg's
21.11.2005  2211.2005 23.11.2005 24.11.2005 25112005 26.11.2005 27.11.2005  28.11.2005
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
Date

Figure 4.5-38: Shield Temperatures during PACS EMC Test
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Figure 4.5-39: Cover Temperatures during PACS EMC Test
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Figure 4.5-40: Tank Temperatures during SPIRE EMC Test
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Figure 4.5-41: Level 0 Temperatures during SPIRE EMC Test
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Figure 4.5-42: Level 1 Temperatures during SPIRE EMC Test
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Figure 4.5-43: OBA / Level 2 Temperatures during SPIRE EMC Test
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Figure 4.5-44: Shield Temperatures during SPIRE EMC Test
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Figure 4.5-45: Cover Temperatures during SPIRE EMC Test
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Figure 4.5-46: Tank Temperatures during Thermal Behaviour / Straylight Tests
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Figure 4.5-47: Level 0 Temperatures during Thermal Behaviour / Straylight Tests
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Figure 4.5-48: Level 1 Temperatures during Thermal Behaviour / Straylight Tests
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Figure 4.5-49: OBA / Level 2 Temperatures during Thermal Behaviour / Straylight Tests
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Figure 4.5-50: Shield Temperatures during Thermal Behaviour / Straylight Tests
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Figure 4.5-51: Cover Temperatures during Thermal Behaviour / Straylight Tests
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Figure 4.5-52: Tank Temperatures during SPRE EMC Test
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Figure 4.5-53: Level 0 Temperatures during SPRE EMC Test
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Figure 4.5-54: Level 1 Temperatures during SPRE EMC Test
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Figure 4.5-55: OBA / Level 2 Temperatures during SPRE EMC Test
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Figure 4.5-56: Shield Temperatures during SPRE EMC Test
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Figure 4.5-57: Cover Temperatures during SPRE EMC Test
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Figure 4.5-58: Isolation Vacuum during SPIRE EMC Test / Start Warm Up
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45.4 Problems / Deviations

An unexpected high heat load on the AXT and the OBA with the instruments prevents testing with an
orbit representative mass flow rate of 2.5 mg/s. The unloaded mass flow rate from the AXT, measured
with no additional heat load coming from a heater or the instruments was about 8 mg/s. Due to the
new concept, the HTT was at about 30 K instead of 4.2 K. This could be one reason for a higher heat
load on the AXT. The high heat load on L1 interfaces and OBA can be explained by the missing
thermal anchoring of the harness, by the direct heat load from the warm CVV and through the LO
windows.

Adjusting the mass flow by changing the AXT heater power or adjusting the mass flow through the
cryostat cover cooling loop caused some temperature variations during instrument testing. In addition
temperature variation were caused by interruption of shield cooling or cover cooling because of
running out supply dewars Helium supply.

It took some time to learn how to operate the cryostat with the new concept. In combination with some
problems with the LHe supply due to the parallel activities (EQM in Ottobrunn and PFM at ESTEC) this
caused some temperature inconsistencies.

In addition to the LHe supply problems, the liquid level measurement and pressure control of the Linde
dewars type HDS450-EIDP was not running properly. Especially the measurement with the fixed
installed liquid level probes of the dewars was unacceptable inaccurate for all dewars. The automated
dewar pressure control worked quite fast and reliable, however the dewar pressure measurement on
which the control loop based, was not correct on some dewars.

455 Lessons Learnt

A HTT temperature of about 1.7 K is adequate to achieve the required LO temperatures. Problems with
the L1 and OBA temperatures cannot be transferred to FM because of the different He S/S.

Temperature stability was a major issue of the instruments. In future a briefing shall be hold each
morning to inform the cryostat team about instrument constraints but also to inform the instrument
teams about cryostat constraints of each day.

The EIDP version of the dewars have to be modified such, that the liquid level measurement of the
dewar is reliable.

4.6 Cover Flushing

4.6.1 Objective

Objective of this operation was to cool down the cryostat cover mirror to instrument requested
temperatures. After detecting the straylight problem, the cover mirror cooling was used to eliminate
straylight from cover.

4.6.2 Description of Operation

A LHe supply dewar was connected via the cryostat cover supply lines to the cover cooling loop. The
exhaust of the cooling loop was connected via the cryostat cover exhaust lines to CVSE tubing,
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installed in the clean room in Ottobrunn. At the end of this tubing, a flow meter was installed which
helped adjusting the mass flow through the cover. An additional overpressure valve was installed in
the CVSE lines. A needle valve close to the flow meter helped regulating the flow.

Cryostat cover cooling was started by slightly opening of the cover supply line's needle valve. Fine
adjustment was done with the needle valve at the mass flow meter.

Dewar exchange was simplified. The new dewar was placed close to the used dewar. Then the
exhaust of the cover flushing line was closed to have an overpressure in the flushing line system. The
cover supply line was removed from the used dewar and installed immediately in the new one. Cover
flushing was restarted by reopening the exhaust line.

After completing the EQM test phase, the cryostat cover CVSE lines were removed during warm up,
when the cover was above 250 K.

4.6.3 Summary Test Results / Cryostat Behaviour

At begin of operation the cover temperature was stabilized at about 80 K for a few hours. Due to the
straylight problems the cover was cooled down below 13 K, which was the lowest measurable
temperature.

Cryostat cover cooling was continued over night even without supervision of an operator. Thanks to
three safety valves, plus the safety valve in the supply dewar, the risk for the FM cryostat cover was
extremely low. Cryostat cover cooling over night was necessary to keep a cooler hold time of about
40 h.

Cover Temperatures
1st Cover Flushing
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Figure 4.6-1: Cover Temperatures at 1* Cover Flushing
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Cover Temperatures

60.00 120.00
50.00 4 /I H 'r 100.00
40.00 J 80.00
3 w
- o
g E |==—Cover TBO01
® 30.00 60.00 Z |—— Cover T603
g % | ——Massflow Cover
E 8
(= =
20.00 H — h 40.00
10.00 20.00
0.00 0.00
05.12.2005 06.12.2005 07.12.2005 08.12.2005 09.12.2005 10.12.2005 11.12.2005 12.12.2005
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
Date

Figure 4.6-2: Cover Temperatures at End of Test Phase

4.6.4 Problems / Deviations

Throughout the EQM test phase the cover cooling behaviour degraded and that the cover mirror
temperature could not be stabilized below 40 K. It turned out that the isolation vacuum of the cryostat
cover supply line degraded over the time. The cryostat cover mirror temperature could be stabilized at
less than 20 K over more than one day after recovering the isolation vacuum the cover. Originally, a
temperature stability of a couple of minutes at a cover temperature of about 80 K was requested by
instruments. This could be achieved all the time. Requests for much longer temperature stabilities at
lower temperatures came up during testing.

4.6.5 Lessons Learnt

Cryostat cover temperature stability has to be (re-)defined by the instruments. If a temperature stability
of less than 1 K over more than 12 h is also requested for FM testing, the cryostat cover supply line
has to be modified. Potential improvements are a more sensitive needle valve with a scale and a
heater with temperature sensors in the fill tube.
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4.7 Depletion and Warm Up
4.7.1 Objective

Objective was depletion of the EQM tanks and a controlled warm-up of the EQM cryostat from Helium
temperature to ambient. The temperature requirements of instruments as given in the 1ID-Bs had to be
regarded.

4.7.2 Description of Operation

The AXT was heated from He Il temperatures to He | temperature. After SFTs at He | temperature of
SPIRE and PACS, the AXT was depleted by means of the AXT heaters and warm up started.

The cryostat cover flushing was continued at beginning of warm up.

Warming up was supported with a GHe grade 5.0 from a bottle through V 506 - shield 3 ... 1 -V 105 -
OBA -V 512. After reaching 80 K in the OBA, GN, grade 5.6 was used instead of GHe.

AXT heaters were switched only for short time during warming up not to exceed temperature gradient
requirements. Most of the time, warming up was performed passively.

Pumping at the CVV with the turbo pump was continued all over the time. Irregularly mass
spectrometers measurements were performed. At the end of the warming up process, the isolation
vacuum was broken in steps from 10 mbar to 1 mbar to speed up the

4.7.3 Summary Test Results / Cryostat Behaviour

Depletion and warm up lasted about 4 weeks. Over Christmas break, warming up was done passively.
The isolation vacuum was monitored all over the time. Some "peaks" in the isolation vacuum occurred
at about 155 K and 185 K. Other peaks in the isolation vacuum measurement could be explained by
switching from pumping with the turbo pump to pumping with the pump of the mass spectrometer.
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EQM Warm Up
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Figure 4.7-1: Temperatures and (Partial-) Pressures during Warm Up
EQM Warm Up - First Days
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Figure 4.7-2: Temperatures an (Partial-) Pressures during first days of WU
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EQM Warm Up - Start Up
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Figure 4.7-3: Temperatures and (Partial-) Pressure at start of WU
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Figure 4.7-4: Temperatures and Pressure at Warm Up of Cover
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4.7.4 Problems / Deviations

Except the long duration no problems were detected. The tanks could not be actively heated in order
not to exceed temperature gradient requirements between AXT (LO) and OBA (L1 and L2).

475 Lessons Learnt

The warming up of the EQM cryostat had a quite limited significance for FM due to the differences in
the Helium subsystems.

The driving parameters for warming up seem to be the temperature gradient requirements. The limited
temperature rates are less critical.

The warming up process can be speed up by breaking the isolation vacuum with GN2 to about
10 mbar to 1 mbar.
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5 CONFIGURATION STATUS
5.1 EQM System Status

At the start of the cryostat operation, the H/W configuration of the components is defined with the "As
Built Configuration List" HP-2-ASED-AB-0003, issue 2 and the NCR's.

A rough summary of the initial configuration is given below:
e The PLM was closed, evacuated and leak tested
e The PLM was mated with the SVM simulator
e The PLM/SVM was placed on ground in clean room class 100 000
e The harness (CCH and SIH) was completely integrated, verified and connected with
instruments

The cryostat status at start of cryostat operations:
e the He S/S was filled with GN, at ambient pressure and ambient temperature
e strap pretensions were about 5 kN
e 16 strap pretension measurement devices were mounted to the strap pretensioners
e CVVis flushed with GN, and pumped down to < 10 mbar

After the first HIFI tests at He II, the PLM/SVM was installed in the test dolly. The EQM was tilted with
the test dolly by 23°.

5.2 Instrument Configuration

The instrument FPUs were integrated onto the OBA and verified at ambient temperatures together
with their warm units, integrated into the SVM simulator.

HIFI:
e FPUQM
e FCUDM2
e LOUQM
e LCUDM

e LSU Simulator
e BWG Simulator

e WEHQM

e WHO QM

e HRHQM

e |CUAVM = exchanged by CFM on 18.10.05 (before EMC test)

e WIHQM

e |F attenuator = exchanged by IF up converter 18.10.05 (before EMC test)
PACS:

e FPUCQM

e DEC/MEC EM

¢ BOLCQM1

e DPU AVM = exchanged by CFM2 on 21.09.05 = exchanged by AVM on 17.10.05
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e SPUAVM
e WIHAVM
e External power supply for BOLC
SPIRE:
e FPU CQM including IFETs
e DPUAVM1
e« DCUQM1
e FCUQM1
e WIH

e External power supply

5.3 MGSE Status

The following MGSE items were used during EQM testing:

Herschel

Qty. |Designation/Manufacturer Provided |Drawing/ldent.
by NR:

1 PLM Test Dolly APCO |l No. 142 155-01

1 PLM Hoisting device APCO |CINo. 142 121

2 Long Hoisting Bars for EQM APCO | CI No. 142 129-02

Working platform at the filling airlock

General Purpose Hoisting Devices ASED

Set of tools ASED

Table 5-1: MGSE Items

5.4 EGSE Status

The following EGSE items were used during EQM testing:

Qty. |Designation/Manufacturer Provided |Drawing/ldent.
by NR:

1 Central Checkout System (light) Terma |Cl No. 142 210

1 EQM CryoSCOE ABSp Cl No. 142 220

1 CDMU DFE SSBV | CI No. 142 230

1 PLM SCOE SSBV | CI No. 142 240

1 I-EGSE (if instruments are used)
Table 5-2: EGSE Items
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Figure 5.4-1: EGSE Set-Up

All cryostat instrumentation was monitored from the EQM CryoSCOE and in parallel by the CCS. The
cryostat instrumentation was operated by the EQM CryoSCOE in stand alone configuration only.

The CCS provided a part of the cryostat data to the I-EGSE as long as the I-EGSE was switched on.

5.5 CVSE Status

The following CVSE was used during EQM testing:

Qty. |Designation/Manufacturer Provided |Drawing/ldent.
by NR:
1 High Vacuum Pumping Unit 1 BOCE |CINo. 142 310-03
2 Turbo pumps (C0711, C0712) BOCE |CI No. 142 310-03
1 Laboratory Vacuum Pump in safety unit BOCE |CINo. 142 310-04
1 Laboratory Vacuum Pump in CVSE scaffolding BOCE |CINo. 142 310-04
1 CVSE Monitoring Rack BOCE |CI No. 142 310-06
1 Leak Detector BOCE | CI No. 142 310-07
1 LHe transfer lines (Y0211/Y0221) DeMaCo | ClI No. 142 310-08
1 Venting line Y0601/Y0602 DeMaCo | CI No. 142 310-09
1 Safety line to SV 121 (Y0621/Y0622) DeMaCo | Cl No. 142 310-09
1 Scaffolding for CVSE lines Cl No. 142 310-10
450 | LHe Dewars type HDS 450 -EIPS Linde
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Qty. |Designation/Manufacturer Provided |Drawing/ldent.
by NR:
50 |/ 200 bar GHe grade 5.0 Linde
Set of mass flow meters ASED

Set of vacuum hoses

Manometer P0621-1(0,1-27 mbar) in safety unit WE&T

Manometer P0621-2(1-1200 mbar) in safety unit WE&T

Table 5-3: CVSE ltems

The filling airlock with SV 121 was mounted onto the CVSE. At beginning of cool down, the turbo
pump ‘A" (C0711) was mounted to SV 921 airlock and turbo pump 'B' (C0712) was mounted to SV 922
airlock. Turbo pump 'A" was removed during cool down and replaced by the safety valve SV 921.

The I1SO external venting line was blinded and leak tested.

High Vacuun Main Pump Unit / C-01-03

Safety Unit / C-04-

Flow Meter Unit / C-03-02

...............

Figure 5.5-1: CVSE Configuration
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6 TIME RECORD

Test Report

Herschel

Performed Activity Remark
Start End Procedure Section
25.08.05 | 29.08.05 | HP-2-ASED-TP-0072 | 5.1 -5.4 | Preparation of cool down
29.08.05 | 31.08.05 | HP-2-ASED-TP-0072 55 Cool down of HTT
29.08.05 | 09.09.05 | HP-2-ASED-TP-0072 | 5.5-5.6 | Cool down and filling of AXT
09.09.05 | 14.09.05 | HP-2-ASED-TP-0090 | 5.1-5.4 | 15 He Il Production in AXT
13.09.05 | 27.09.05 |n/a Cryostat operation in test phase 1
16.09.05 | 16.09.05 |HP-2-ASED-TP-0091 | 5.1-5.3 |1¥ cover flushing
05.10.05 | 19.10.05 | HP-2-ASED-SD-0058 Sorption cooler problem
investigation / leak tests
19.10.05 | 14.12.05 |n/a Cryostat operation in test phase 2
14.12.05 | 14.12.05 | HP-2-ASED-TP-0098 | 5.1 -5.2 | Warm up to He |
15.12.05 | 15.12.05 | HP-2-ASED-TP-0098 53 Depletion of AXT
16.12.05 | 17.01.06 | HP-2-ASED-TP-0098 5.4 Warm-up to ambient
17.01.06 | 18.01.06 | HP-2-ASED-TP-0098 55 Cryostat operation completion
Table 6-1: Time Record
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7 NCR SUMMARY

Test Report

Herschel

In the scope of cryostat operation the following NCR's have been raised (only NCR's relevant for cryostat operation are listed):

NCR Date Description Status | Effect Remark
on PFM
HP-112000-ASED-NC-1662 | 25.10.05 | SPIRE EQM cooler recycling failed closed Thd Problem was caused by Helium leaks in
the cryostat. Investigations performed
according HP-2-ASED-SD-0058
HP-113000-ASED-NC-1495 | 20.09.05 | PACS EQM cooler recycling failed closed Thd Problem was caused by Helium leaks in
the cryostat. Investigations performed
according HP-2-ASED-SD-0058
HP-113000-ASED-NC-1675 | 03.11.05 | Cryostat background radiation measured by PACS closed Thd The cryostat cover had to be cooled down
much higher than predicted to lower temperatures than expected.
Specific tests to find the source were
performed at the end of the EQM test
phase 2. (see HP-2-ASED-TR-0092 for
details)
HP-142220-ASED-NC-1667 | 15.07.05 | EQM CryoSCOE heater data block in continuous open If not | Only monitoring was blocked; use as is for
acquisition mode fixed EQM; the SCOE will be modified and
validated as part of the upgrade as FM
CryoCOTE
HP-142220-ASED-NC-1668 | 15.07.05 | EQM CryoSCOE data shows regular peaks in ‘once open If not | Data had to be filtered off line; use as is for
per minute' acquisition fixed EQM; the SCOE will be modified and
validated as part of the upgrade as FM
CryoCOTE
HP-142220-ASED-NC-1759 | 22.11.05 | EQM CryoSCOE heater repeated blocking and open If not | Only monitoring was blocked; use as is for
disabling fixed EQM; the SCOE will be modified and
validated as part of the upgrade as FM
CryoCOTE
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NCR Date Description Status | Effect Remark
on PFM
HP-142220-ASED-NC-1829 | 06.12.05 | Very high noise on C100 sensors for EQM CryoSCOE | open If not |Data had to be filtered off line; use as is for
fixed EQM,; a fix was done on the PFM SCOE
and worked properly; the SCOE will be
modified and validated as part of the
upgrade as FM CryoCOTE
HP-150000-ASED-NC-1484 | 18.09.05 | Temperature gradient requirement during cool down closed Y See section 4.1 for details
of cryostat partially exceeded
HP-150000-ASED-NC-1489 | 21.09.05 | Required tilting position of the cryostat via test dolly closed N Due to a problem with the test dolly gear a
not secured tilting angle of 30° could not be achieved,;
position of 23° (sufficient for cooler
recycling) was fixed manually
HP-150000-ASED-NC-1683 | 07.11.05 | EQM L1 temperatures higher than expected closed | Y (tbc) |See section 4.5 for details
HP-150000-ASED-NC-1817 | 06.12.05 | EQM mass flow through OBA from AXT higher than open Y See section 4.5 for details
expected
HP-151000-ASED-NC-0211 | 04.04.04 | Internal leakage of safety valve SV121 out of spec closed N Not relevant for EQM testing
HP-151000-ASED-NC-1319 | 02.08.05 | I/F CVV/filling port is not Helium leak tight as closed Leak tightness improved by gluing (see
requested HP-2-ASED-SD-0058); one of the causes
for sorption cooler problem
HP-151000-ASED-NC-1795 | 28.11.05 | EQM cryostat cover temperature instability open Y See section 4.6 for details
HP-151240-ASED-NC-1415 | 01.08.05 | The SV121 plug remains not in safety valve position closed Y Safety function was transferred to valve
SV0622 in safety unit

Table 7-1: NCR Summary
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8 TEST CHANGE SUMMARY

This paragraph summarizes the major changes of the cryostat operation which have a relevant impact on the performed tests (e.g. change of the test
setup, additional test steps or sequences, modification or deletion of test steps or sequences, change of expected values or pass/fail criterias).

All other minor deviations to or adaptations of the integration procedure are hand marked at the respective test step.

Test Change Issue Date Description Status Remark
HP-2-ASED-SD-0058 3 04.10.05 | Activities to localize Helium leaks, tighten the leaks | performed | Activities were necessary to improve
where possible and verify final status. operation of the sorption coolers

Table 8-1: Test Change Summary
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9 AS-RUN PROCEDURE

Test Facilities
Astrium OTN, Building 5.0, cleanroom class 100.000

Operation Dates
See Time Record in section 6

Test Procedures

Integration Procedure for AXT CCH onto AXT
HP-2-ASED-TP-0021

Issue 1, Rev. -, 23.07.04

Issue 2, Rev. -, 22.09.04

Integration Sequences

Integration of mechanical part Performed
Health Check N/A
Integration of Cryo Components Performed
Integration and Routing of Harness Bundles on AXT Performed
Insulation Test Performed
Connection of harness to Cryo Components / Location Test  Performed
Loop-Resistance Test (Verification) Performed
Loop-Resistance Test (Final) N/A
Personnel:

Test Manager: C. Schlosser / S. Idler

Test Conductors: P. Mack
Cryo./Mech. AIT: A. Runge / J. Schéffler / R. Kameter

El. AIT: A. Grasl / R. Kameter

QA: E. Lamprecht

EGSE: S. llsen
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10 ATTACHMENTS

I As-Run Copy of the Cool Down and Filling Procedure HP-2-ASED-TP-0072
Il. As-Run Copy of the He Il Production & Top Up Procedure HP-2-ASED-TP-0090
Il. As-Run Copy of the Cover Flushing Procedure HP-2-ASED-TP-0091

\VA As-Run Copy of the Depletion & Warm Up Procedure HP-2-ASED-TP-0098

V. Test change HP-2-ASED-SD-0058, issue 3
VI. Copy of filled in Log Sheets 1

VILI. Copy of filled in Log Sheets 2

VIII. Copy of strap pretension measurements

IX. Copy of the NCR's
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I. As-Run Copy of the Cool Down and Filling Procedure

HP-2-ASED-TP-0072

Doc. No: HP-2-ASED-TR-0118 Page 85
Issue: 1.0
Date: 20.02.06 File: HP-2-ASED-TR-0118_1-0.doc



EADS Astrium Procedure Herschel

Noh k«wg CON

clunt: 25. 08 05
A | |

Title: Herschel EQM Cool Down and Filling

Cl-No: 151 000

77

Prepared by: Herschel Team IA Runge Date 28.07.05
Checked by: C. Schlosse@, o/ / ‘v’\yd Q f?CF . 777 O
Product Assurance: R. Stritter [t k" RO

03.08.05

Configuration Control: _W. Wietbrock

Project Management.  Dr. W. Fricke

Distribution; See Distribution List {last page)

Copying of this document, and giving it to others and the use of communicstion of the contents there-
of. are forbidden without express authority. Offenders ace liable to the payment of damages. All aights
are (eserved in the event of the grant of a patent of the registration of a ulility model or design.

Doc. No: HP-2-ASED-TP-0072 Page: 1
Issue: 1 of 71
Date: 28.07.08 File: HP-2-ASED-TP-0U'2_*_C_EQM-CooidownFiling 6oc



EADS Astrium Procedure Herschel
Issue Date Sheet | Description of Change Release
1 28.07.05 | All initial issue

Doc. No: HP-2-ASED-TP-0072 Page 2

Issue:
Date:

1
28.07.05

File: HP-2-ASED-TP-0072_1.doc




EADS Astrium Procedure
Table of Content
1 Scope
1.1 Objective
1.2 Activity Flow
1.3 Requirements
2 Documents/Drawings
21 Applicable Documents
22 Reference Documents
23 Other Documents
3 Configuration
3.1 General Hardware Configuration
3.2 Cryostat Configuration
3.3 Set-up
4 Conditions
4.1 Personnel
4.2 Environmental
4.3 General Instructions for Integration
431 General Safety Requirements, Precautions
4.3.2 QA Requirements
43.3 ESD constraints
434 Prerequisites
4.4 GSE
441 MGSE
442 EGSE
443 OGSE
444 Cryo Vacuum Servicing Equipment (CVSE)
5 Step-by-Step Procedure
5.1 Check of PLM Status
5.2 Installation of Auxiliary Lines and Components
53 Evacuation and Purging of He S/S
5.3.1 1%t Evacuation Cycle
532 Preparation of filling port

Doc.No:  HP-2-ASED-TP-0072

Issue:
Date:

1

28.07.05

File: HP-2-ASED-TP-0072_1.doc

Herschel

Page

3

© o ~N ~N

10
10
11
11

12
12
12
14

19
19
19

20
20
20
20
21

21
21
22
24
24

25
25
28

30
30
32



EADS Astrium Procedure
5.3.3 1% Pressurization Cycle
534 Evacuation / Pressurization Cycles
5.4 Installation of Safety Valve SV 922
5.5 Cool down of Cryostat
5.5.1 Initial Configuration
5.5.2 Pressurization of He S/S to 1 bar
5.5.3 Start Cool Down
554 End of Cool Down
5.6 Filling of HTT
5.6.2 End of Filling
5.6.3 Final Configuration
5.7 Night Configuration
5.7.1 Establish Night Configuration
5.7.2 Restart after Night Break
5.8 Exchange of LHe Dewar
5.8.1 General Remarks
5.8.2 Removing Transfer Line
5.8.3 Installation of new Dewar and Transfer Line
5.9 Preparation of LHe | Transfer Line
5.9.1 Preparations
5.9.2 Evacuation of Transfer Line
593 Flushing of transfer line:
5.10 Installation of Transfer Line
5.10.1 Preparation of LHe Dewar
5.10.2 Installation of Transfer Line into Dewar
5.10.3 Installation of Transfer Line at SV 121
5.104 Evacuation and Purging of Filling Airlock
5.10.5 Pre-cooling of Transfer Line
6 Summary Sheets
6.1 Procedure Variation Summary
6.2 Non Conformance Report (NCR) Summary
6.3 Sign-off Sheet

Doc. No:
Issue:
Date:

ANNEX Log Sheets

HP-2-ASED-TP-0072

1
28.07.05

File: HP-2-ASED-TP-0072_1.doc

Herschel

Page

4

33
34

38

39
39
41
43
47

48
49
50

51
51
53

55
55
55
56

58
58
59
59

61
61
61
62
63
64

65
65
66
66

67




EADS Astrium Procedure Herschel

Table of Figures
Figure 3-1: EQM PLM Helium S/S Flow Schema..........c.cccoooiiiins 13
Figure 3-2: General set-up in cleanroom class 100 000............cccoooiiiiiniiniiiins 14
Figure 3-3: Set-up during cool down and filling ...........cccciii 15
Figure 3-4: CVSE for cool down and filling (V 103 and V 106 not integrated)........... 16
Figure 3-5: Safety Unit ............ocoiiiiiiiiii 17
Figure 3-6: Flow Meter Unit...........c.oociiiiiiiiieii s 18
Figure 4-1: EGSE Configuration...........cccooi i, 23
Doc. No: HP-2-ASED-TP-0072 Page 5
Issue: 1

Date: 28.07.05 File: HP-2-ASED-TP-0072_1.doc




EADS Astrium Procedure Herschel

Doc. No:

Issue:
Date:

List of Tables
BT o = B Y 1] =T PP PP 21
B o) X S L X e 1 o) =TT U PPPP PP 22
LI o) PN P S 0 1 €1 =TT PSPPSR 24
I o) PN R AV £ =L PRSP 24
HP-2-ASED-TP-0072 Page 6
]

28.07.05 File: HP-2-ASED-TP-0072_1.doc




EADS Astrium Procedure Herschel

Doc. No:
Issue:
Date:

1 Scope
1.1 Objective

This test procedure describes the controlied cool down of the Herschel EQM cryostat to 4.2 K and the
filling of the Herschel Tanks. Cool-down and filling will be started after evacuation and successful leak
test in warm conditions. The temperature requirements have to be regarded, even if CQMs instead of
the FM FPUs are integrated in the PLM.

This procedure summarises the nominal activity flow, operational constraints, GSE set up and the step
by step procedure. The operations are given in correct timely order. All activities are performed in
clean room class 100.000.

HP-2-ASED-TP-0072 Page 7
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1.2 Activity Flow

The activity flow below summarizes the activities to be performed during cool down and filling. Cool
down and filling is completed with the steps in section 5.6. Sections 5.7 to 5.9 have to be repeated for
each exchange of dewar.

The cool down and filling in coarse steps:

§5.1 Check of PLM Status Configuration check according chapter 3.1 and 3.2
PLM-pAT flushed with GN2

Increase of strap pretension to —10 - 15 kN
Isolation vacuum < 1 x 10 mbar

Valve status check

§52 Installation of Auxiliary | Installation and leak test of safety line Y0621
Lines and Components | Installation and leak test of vent line Y0601/Y0602

§53 Evacuation and Evacuation of tubing via V 502, V 105 and V 701
Purging of He S/S Evacuation of HTT

Preparation of filling line

Flushing of He S/S with GHe

Leak test of He S/S

Evacuation and flushing with GHe of the He S/S (4 x)

§54 Installation of Safety Installation of SV 922
Valve SV 922
§55 Cool down of Cryostat | He S/S evacuated at start of cool down

Stop pumping with He |l pumping unit
Pressurization of He S/S to 1 bar from LHe dewar
Cool down to 4.2 K

§5.6 Filling of HTT Filling of HTT to 100 %

Closing and dismounting of airlock to SV 921
Mounting of 50 mg/s flow meter after end of filling
Final configuration:

e HTT filled up to LHe |

e AXT partly filled with LHe |

e Venting via V 104, V 701 and V 502

§57 Night Break

Establishing of night configuration:

o Removal of transfer line

o VentingviaV 104,V 701 and V 502
Restart after night configuration

Doc. No: HP-2-ASED-TP-0072 Page 8
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§58 Exchange of LHe e Removal of transfer line

Dewar o Installation of new dewar and transfer line
§59 Preparation of LHe | e Preparations

Transfer Line e Evacuation of transfer line

Flushing of transfer line with GHe

Installation of transfer line in dewar
Installation of transfer line in SV 121
Evacuation and purging of filling airlock
Pre-cooling of transfer line

§5.10 Installation of Transfer
Line

1.3 Requirements

During cool-down the following requirements have to be regarded:

Temperature requirements:

HTT: AT103/At < 50 K/h
HIFI/(PACS): AT207/At < 20 K/h (above 50 K for HIFI)

AT207/At < ;29' K/)'\ (above 50 K for PACS; < 5 K defined by PACS not yet agreed by
ASED) K h  Jte HN’AOQZ
SPIRE/(PACS): AT253 (T255)/At < 20 K/h (above 50 K for PACS; no requirement from SPIRE)
SPIRE J-FET: AT249 (T251)/At < 20 K/h (above 50 K; no requirement from SPIRE)

Remark: There are no specific PT1000 temperature sensors to monitor PACS cool down, PT1000
sensors close to HIFI foot and SPIRE foot shall be used instead.

The large tank shall always to be colder than OBA and FPUs:

T207-T701>30K
T253-T701>30K

Keep AXT as long as possible colder than the HTT:
T103-T701>30K

Temperature differences between LO, L1 and L2 shall not exceed 20 K. (HIFI). This requirement can
only be controlled by indirect measurements (AXT vs. OBA plate vs. SPIRE L3) or by instrument
internal sensors:

IT 701 - T 207] < 20K
[T 207 - T 249 (T 251)| <20 K
T 701 — T 249 (T 251)| <20 K

Doc. No: HP-2-ASED-TP-0072 Page 9
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2 Documents/Drawings

2.1 Applicable Documents

The following documents of the latest issue in effect or as defined herein form a part of this document
to the extent specified herein.

AD # Document Title Document Identifier

AD 01 CVSE Set-up Description HP-2-ASED-TN-0094

AD 02 | PA Requirements for Subcontractors HP-1-ASPI-SP-0018
Doc. No: HP-2-ASED-TP-0072 Page 10
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2.2 Reference Documents

Herschel

RD # Document Title Document Identifier

RD 01 | Documentation Identification Procedure and Documentation | HP-2-ASED-PR-0001
Management

RD 02 | EQMAIT Plan HP-ASED-PL-0022

RD 03 | PAPlan HP-2-ASED-PL-0007

RD 04 [ Contamination Control Plan HP-2-ASED-PL-0023

RD 05 | General Design and Interface Requirements (GDIR) H-P-1-ASPI-SP-0027

RD 06 | Reinigungsvorschrift fiir Komponenten im Projekt Herschel HP-2-ASED-PR-0008

RD 07 | List of Acronyms HP-2-ASPI-LI-0077

RD 08 | ID-B HIFI, section 5.7 SCI-PT-IIDB/HIFI-02125

RD 09 | IID-B PACS, section 5.7 and 7.2 SCI-PT-IDB/PACS-02126

RD 10 | IID-B SPIRE, section 5.7 SCI-PT-1IDB/SPIRE-02124

RD 11 | IID-A, section 9 SCI-PT-1IDA-04624

2.3 Other Documents

OD # Document Title Document Identifier
OD 01__| Manual of High Vacuum pumping unit
OD 02 | Manual of He Il pumping unit

HP-2-ASED-TP-0072
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3 Configuration

3.1 General Hardware Configuration

At the start of the activities, the H/W configuration of the components is defined with the "As Built
Configuration List" and the NCR's.

A rough summary of the initial configuration is given below:

The PLM is closed, evacuated and leak tested v
The PLM is mated with the SVM simulator v/
VM il e/
The PLM/SVM is integrated in tbo-tesiéoﬂy an‘df placed in clean room class 100 000 Vv

The instrument FPUs are integrated onto the OBA and verified at ambient temperatures
together with their warm units, integrated into the SVM simulator

The harness (CCH and SIH) is completely integrated, verified and connected with instruments

3.2 Cryostat Configuration

The cryostat status at start of cool down and filling shall be:

the He S/S is filled with GN, at ambient pressure and ambient temperature
filling airtock with SV 121 is mounted

Turbo pump ‘A’ (C0711) mounted to SV 921 airlock for continuous evacuation of the cryostat
during cool down

Turbo pump 'B' (C0712) mounted to SV 922 airlock

strap pretensions are about 5 kN

16 strap pretension measurement devices are mounted to the strap pretensioners
the Cryo SCOE shall be operational and instrumentation connected

external venting line is blinded and leak tested \/

CVV is flushed with GN, and pumped down to < 10™* mbar /

Doc. No: HP-2-ASED-TP-0072 Page 12
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4 Conditions
4.1 Personnel

Cool down and filling shall be performed in double shift. Personnel necessary to perform activities
according to this present procedures are:

Responsibility Name / Organisation
Test Manager *) ( Jﬂ( (Oerr-

Test conductors *) C ) \r (A ( oV €

Cryostat Operators *) /D . /’] Qc ({
. R tmn 32

EGSE Operators ") J.Jd ﬁd’l

PA Responsible *) C . CWM/J (%t

*) Names and possible additional personnel to be registered prior to the start of activities

4.2 Environmental

All activities according this procedure have to be performed in a clean room class 100 000 according
Federal standard 209 E:

Cleanliness: class 100 000

Temperature: 22°C +3°C

Pressure: ambient

Rel. humidity: 40%-65%
Doc.No:  HP-2-ASED-TP-0072 Page 19
Issue: 1
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4.3 General Instructions for Integration

4.3.1 General Safety Requirements, Precautions

The following general rules have to be regarded:

e Respect standard technical rules for mechanical and electrical integration and test activities

e Special hazard precautions are not expected, except for the comments below and the
comments mentioned in the step by step procedure

e The H/W has to be handled by authorized personnel only
The following specific rules have to be regarded:

e In case of an unexpected large release of helium it may be necessary to treat victims for
suffocation and cold burns. If required, remove the victim from immediate vicinity of the leak

« In case of operation of the Cryostat safety system the following immediate activities shall be
performed:

o operation of safety valve: everybody has to leave the test room, except test conductor and
necessary CVSE operations personnel

o operation of burst disc: everybody has to leave the test room

e Contact facility emergency services immediately and explain nature and location of accident

4.3.2 QA Requirements

QA shall monitor all operations (handlings, transportation and installation) as necessary to assure
compliance with this procedure and the applicable sections of the PA Plan (RD 3).

in the course of this procedure QA shall pay particular attention to
¢ integrity of every tightening surfaces and seals
e ensure adequate cleanliness conditions
o ensure that all safety aspects are considered
o the application of adequate protections to critical surfaces
¢ the records in the log sheet

e to ensure that tools and test equipment used is within current calibration cycle

4.3.3 ESD constraints

No specific ESD precautions have to be regarded during cool down and filling.

HP-2-ASED-TP-0072 Page 20
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4.3.4 Prerequisites

Herschel

At least the following tasks have to be successfully completed before start with cryostat cool down:

e TRR has been successfully held to ensure that the relevant procedures, drawings, applicable

documents are available, reviewed and approved

e Formal release to start with activity is given by QA / safety

e The necessary GSE and H/W is available, accepted and applicable for use

e Safe working conditions for personnel and H/W are existing and will be applied

e Skilled and authorized personnel is available

¢ An access restricted area has been defined and marked by QA / safety

e Incoming inspection of H/W have been performed by QA and engineering

All parts and tools required available and operational

44 GSE

All GSE and integration equipment is fit checked and carries valid calibration certificates.

441 MGSE
Qty. | Designation/Manufacturer Provided |Drawing/ldent. Calibr.
by NR: Date
1 PLM Test Dolly APCO |CINo. 14215501 | N/A
1 PLM Hoisting device APCO [Cl No. 142 121 N/A
2 Long Hoisting Bars for EQM APCO [CINo. 14212902 [ N/A
Working platform N/A N/A
General Purpose Hoisting Devices ASED [N/A N/A
Set of tools ASED |[N/A N/A
Table 4-1: MGSE
Doc.No:  HP-2-ASED-TP-0072 Page 21
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44.2 EGSE
Qty. |Designation/Manufacturer Provided | Drawing/ldent. Calibr.
by NR: Date
1 Central Checkout System (light) Terma |ClNo. 142 210
1 EQM Cryo SCOE ABSp |[ClI No. 142220
1 CDMU DFE SSBV | Cl No. 142 230
1 PLM SCOE SSBV | ClI No. 142 240
1 I-EGSE (if instruments are used)
Digital Multimeters (troubleshooting only) ASED
Set of break out boxes (troubleshooting only) ASED
Ohm -meter (troubleshooting only) ASED
Table 4-2: EGSE
Doc.No:  HP-2-ASED-TP-0072 Page 22
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443 OGSE
Qty. |Designation/Manufacturer Provided | Drawing/ldent. Calibr.
by NR: Date
Theodolites ASED
Table 4-3: OGSE
4.4.4 Cryo Vacuum Servicing Equipment (CVSE)
Qty. | Designation/Manufacturer Provided | Drawing/ldent. Calibr.
by NR: Date
1 | High Vacuum Pumping Unit BOCE |CiNo. 142310-03 | N[}
2 [Turbo pumps (C0711, C0712) BOCE | Cl No. 142 310-03
1 Laboratory Vacuum Pump in safety unit BOCE |[ClI No. 142 310-04
1 Laboratory Vacuum Pump in CVSE scaffolding BOCE |CINo. 142 310-04
1 | CVSE Monitoring Rack BOCE | Cl No. 142 310-06
1 Leak Detector BOCE | Cl No. 142 310-07
2 LHe transfer lines (Y0211/Y0221) DeMaCo | Cl No. 142 310-08
1 [Venting line Y0601/Y0602 DeMaCo | Cl No. 142 310-09
1 [ Safety line to SV 121 (Y0621/Y0622) DeMaCo | Cl No. 142 310-09
1 | Scaffolding for CVSE lines Cl No. 142 310-10
10 | 450 | LHe Dewars type HDS 450 -EIPS Linde v
50 1/ 200 bar GHe grade 5.0 Linde
Set of mass flow meters ASED
Set of vacuum hoses
Manometer P0621-1(0,1-27 mbar) in safety unit W&T
Manometer P0621-2(1-1200 mbar) in safety unit W&T
Table 4-4: CVSE
Doc.No:  HP-2-ASED-TP-0072 Page 24
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EADS Astrium Procedure Herschel

6 Summary Sheets

6.1 Procedure Variation Summary

Test Change Curr. No.:
Date:
Page 1 of
Test designation Test Procedure Issue Rev.
{P-{- RIGO-77 07| 1
Test step changed Reason for Change:
W Mow

:QWZJ 44/é5 73 55/440

CAAL quahc T A5 Nim
gAY b~ 10 b G,
S'l’](' - A D b\.l’)G‘\

5.3 9m daot UL wu vSil |
UL e U0 salvtos viog VoL

S04 Moy, vodua. A0 o !
>? A A3 TR wnkad £ 501

1a. 15 v AL <
s 2 1.4 i{nb /Aéw%i%i clinest
5333 dewt V104 yE0p IV
520¢ e vaoy' ”
SIHL v VSN VS1) J1l7 chhey
oo ey Ao { /;04’ VA0 e,
5543 ﬁ @ V37
571 49 (//192/
5.0 ¢t 77 J/4Z4 A Fpnfen VI
4o VS ot mntead WAL
s8¢ 17 vSu mqﬁmf N1,

53‘( « gy Za)/dh yzq
2, o EI4¢ Q218 59¢
e %Z‘g,sz?fmg&z 25, 55?‘2/%47 ]

Prepared by: Resp.Tzleeader Project Engineer
Jdaem L 3

i

\
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Issue:

Date:

1
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EADS Astrium Procedure Herschel

6.2 Non Conformance Report (NCR) Summary

Status list of applicable NCR to be attached

NCR - No. NCR - Title Date Status
i~ 750002 ~ ‘Te,vwreya}wc/ 9 radieat= rego rmen | A 2.05”
Afed-Pc-144

Oliuring ool downt o) crgoséed

pes H’AMH exceecdoA

k("’Y"ZL(O" (TL\,Q JV/IZ/{ fL‘O PCVMQILIJ noJ— IJ‘/’ /"J\‘or

Aseo-pc -1 J ,
afely vate fm.}\;,,,

6.3 Sign-off Sheet

Date Signature
Test Manager 2.9 .05 J /é L _
Test Conductor 3.9.0C ~h o
PA Responsible 990 ! MQ
\
Doc. No: HP-2-ASED-TP-0072 Page 66

Issue: 1
Date: 28.07.05 File: HP-2-ASED-TP-0072_1.doc



EADS Astrium Procedure Herschel

ANNEX Log Sheets
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Name Dep./Comp. Name Dep./Comp.

X Alberti von Mathias Dr. AOE22 X Stritter Rene AED11
Barlage Bernhard AED11 Thérmer Klaus-Horst Dr. OTN/AED65

X Bayer Thomas AOA52 Wagner Klaus AOE22
Fehringer Alexander AOE13 X Wietbrock Walter AET12
Fricke Wolfgang Dr. AED 63 Woéhler Hans AOE22
Geiger Hermann AOA52 Wéssner Ulrich ASE442
Gerner Willi AED11
Grasl Andreas OTN/AET52
Grasshoff Brigitte AET12

X Hauser Armin AOE22 X Alcatel ASP

X Hendry David Terma Resid. X ESA/ESTEC ESA
Hinger Jurgen AOE22
Hofmann Rolf ASE442 Instruments:

X Hohn Riidiger AED65 MPE (PACS) MPE

X Huber Johann AOA52 RAL (SPIRE) RAL
Hund Walter ASE442 SRON (HIFI) SRON

X Idler Siegmund AED432

X lisen Stijn Terma Resid. Subcontractors:
lvady von Andras FAE22 Air Liquide, Space Department AIR

X Jahn Gerd Dr. AOE22 Air Liquide, Space Department AIRS
Kalde Clemens APE3 Air Liquide, Orbital System AIRT
Kameter Rudolf OTN/AET52 Alcatel Bell Space ABSP
Kettner Bernhard AET42 Astrium Sub-Subsyst. & Equipment|ASSE
Knoblauch August AET32 Austrian Aerospace AAE

X Koelle Markus AOA53 Austrian Aerospace AAEM
Kroeker Jurgen AEDG5 APCO Technologies S. A. APCO

X Kunz Oliver Dr. AOE22 Bieri Engineering B. V. BIER

X Lamprecht Ernst OTN/ASI21 BOC Edwards BOCE
Lang Jurgen ASE442 Dutch Space Solar Arrays DSSA

X Langfermann Michael AOA51 EADS CASA Espacio CASA

X Mack Paul OTN/AET52 EADS CASA Espacio ECAS
Miller Jérg AOA52 EADS Space Transportation ASIP

X Pastorino Michel ASPI Resid. Eurocopter ECD
Peltz Heinz-Willi AOE13 European Test Services ETS
Pietroboni Karin AED65 HTS AG Ziirich HTSZ
Platzer Wilhelm AED22 Linde LIND
Rebholz Reinhold AOA51 Patria New Technologies Oy PANT
Reul} Friedhelm AED62 Phoenix, Volkmarsen PHOE

X Riihe Wolfgang AEDG65 Prototech AS PROT

X Runge Axel OTN/AET52 QMC Instruments Ltd. QMmC
Sachsse Bernt AED21 Rembe, Brilon REMB
Schink Dietmar AED44 Rosemount Aerospace GmbH ROSE

X Schlosser Christian OTN/AETS52 RYMSA, Radiacién y Microondas S.A. |{RYM
Schmidt Rudolf FAE22 SENER Ingenieria SA SEN
Schweickert Gunn AOE22 Stoéhr, Kénigsbrunn STOE
Sonn Nico AOE51 Terma A/S, Herlev TER
Steininger Eric AED44
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[I. As-Run Copy of the He Il Production & Top Up Procedure

HP-2-ASED-TP-0090

Doc. No: HP-2-ASED-TR-0118 Page 157
Issue: 1.0
Date: 20.02.06 File: HP-2-ASED-TR-0118_1-0.doc



EADS Astrium Procedure Herschél

<
AT o

wo

Title: Herschel EQM AXT Helium Il Production and Top Up
Cl-No; 151 000
Prepared by: Herschel Team Date: 08.09.05
Iy, /A
Checked by: C. Schlosser C/ oA 0.9 a7

Product Assurance%/‘ R. Stritter ﬁ . D@ 4_ A2.09.05

Configuration Control: W, Wietbrock é/{ éf,/,& )/ézy({ // WA A .5

Project Management: _Dr. W. Fricke % ‘g,\ &lﬁ[ﬂi__

Distribution: See Distribution List (last page)

Copying of this d i, and giving il Lo othars and Lha use or cor ication of the there-
. of. are forbidden withoul sxpress authority. Offenders are lisble 1o the payment of damages. All rights
are reserved in the avent of the grant of a patent or the registration of a utility model or design.

Doc. No: HP-2-ASED-TP-D0S0 Page: 1

Issue: 1 of: 52
Date; 08.09.05 Fite: HP-2-ASED-TP-0090_1_0_EQM-AXT-Ho2ProdTopUn.doc






EADS Astrium Procedure
Table of Content
1 Scope
1.1 Objective
1.2 Activity Flow
1.3 Requirements
2 Documents/Drawings
2.1 Applicable Documents
2.2 Reference Documents
2.3 Other Documents
3 Configuration
3.1 General Hardware Configuration
3.2 Cryostat Configuration
3.3 Set-up
4 Conditions
4.1 Personnel
4.2 Environmental
43 General Instructions for Integration
431 General Safety Requirements, Precautions
432 QA Requirements
433 ESD constraints
4.3.4 Prerequisites
4.4 GSE
441 MGSE
442 EGSE
443 OGSE
444 Cryo Vacuum Servicing Equipment (CVSE)
5 Step-by-Step Procedure
5.1 Preparation of Set-Up
5.2 He Il Production in AXT
5.21 Check / Establish Cryostat Configuration
522 Start He Il Production of AXT
5.3 He Il Top Up in AXT

Doc. No:
Issue:
Date:

HP-2-ASED-TP-0090

1
08.09.05

File: HP-2-ASED-TP-0090_1_0_EQM-AXT-He2ProdTopUp.doc

Herschel

Page

3

© oo N ~N

10
10
11
11

12
12
12
14

19
19
19

20
20
20
20
21

21
21
22
24
24

25
25

28
28
28

30



EADS Astrium Procedure
5.3.1 Install He | Transfer Line
5.3.2 Top Up with LHe Il in AXT
5.3.3 Pumping Down of AXT to Required Temperature
534 Complete LHe Il Top Up
54 Final Status
5.5 Night Configuration
5.5.1 Establish Night Configuration
55.2 Restart after Night Break
5.6 Exchange of LHe Dewar
5.6.1 General Remarks
5.6.2 Removing Transfer Line
5.6.3 Installation of new Dewar and Transfer Line
5.7 Preparation of LHe | Transfer Line
5.71 Preparations
5.7.2 Evacuation of Transfer Line
5.7.3 Flushing of transfer line:
5.8 Installation of Transfer Line
5.8.1 Preparation of LHe Dewar
5.8.2 Installation of Transfer Line into Dewar
5.8.3 Installation of Transfer Line at SV 121
584 Evacuation and Purging of Filling Airlock
6 Summary Sheets
6.1 Procedure Variation Summary
6.2 Non Conformance Report (NCR) Summary
6.3 Sign-off Sheet

Doc. No:
Issue:
Date:

ANNEX Log Sheets

HP-2-ASED-TP-0090

1
08.09.05

File: HP-2-ASED-TP-0090_1_0_EQM-AXT-He2ProdTopUp.doc

Herschel

Page

4

30
30
31
32

32

33
34
34

36
36
36
37

39
39
40
40

42
42
42
43
44

46
46
47
47

48



EADS Astrium Procedure Herschel

Doc. No:
Issue:
Date:

Table of Figures
Figure 3-1: EQM PLM Helium S/S Flow Schema............cccoooiiiiiiniiiniiinn 13
Figure 3-2: General set-up in clean room class 100 000 ............ccccoieiriiinininne 14
Figure 3-3: Set-up during LHe [l Production ..., 15
Figure 3-4: CVSE for LHe Il Production in AXT ... 16
Figure 3-5: Safety Unit ..o 17
Figure 3-6: Flow Meter Unit ............oooriiiiiinii e, 18
Figure 4-1: EGSE Configuration ............coceeiiiiimiinicii e, 23
HP-2-ASED-TP-0090 Page 5
1

08.09.05 File: HP-2-ASED-TP-0080_1_0_EQM-AXT-He2ProdTopUp.doc



EADS Astrium Procedure Herschel
List of Tables
TADIE 4-1: MGSE ... e e e e e e e e e e e e e e e e e eneeseaasesessesseeseesesseseseernenrrenenes 21
TADIE 4-2: EGSE ... .o oeeiieeeeeee et e e e e e e s e e e s e e e e s seasmaaseseesannsensessesesssesnnnnnnnns 22
L= o LR T © 1 11 24
L oL (ST B SO O AT N 24

Doc. No:
Issue:
Date:

HP-2-ASED-TP-0090
1
08.09.05

File: HP-2-ASED-TP-0090_1_0_EQM-AXT-He2ProdTopUp.doc

Page 6




EADS Astrium Procedure Herschel

Doc. No:
Issue:
Date:

1 Scope
1.1 Objective

This test procedure describes the He Il production and top up of the Herschel EQM cryostat. The
objective of these activities is to reach an AXT filling level of more than 95 % with T 702/T 703 < 1.8 K.
The HTT shall be at LHe | conditions and shall have a filling level of at least 40 %.

This procedure summarises the nominal activity flow, operational constraints, GSE set up and the step
by step procedure. The operations are given in correct timely order. All activities are performed in
clean room class 100.000.

This procedure is applicable for each He |l production and top-up during the Herschel EQM tests at
He Il conditions.

HP-2-ASED-TP-00390 Page 7
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1.2 Activity Flow

The activity flow below summarizes the activities to be performed during He Il production and top up.
He Il production and top up is completed with the steps in section 5.4. Sections 5.5 to 5.8 have to be
repeated whenever necessary.

§5.1 Preparation of Set-up | Configuration check according table in step 3.1
Liquid level of He Il tank > 40 % (estimated value)
FM airlock SV 121 installed

Installation of auxiliary lines

Preparation of transfer lines

Preparation of venting lines to He pumping unit |
Valve status check

§5.2 He Il Production in AXT | Check/ establish required cryostat configuration
Start pumping down of AXT with He pumping unit |
Pumping down of the AXT to reach a temperature of
T701<2.0K

§5.3 He Il Top Up in AXT Install He | transfer line
Top up AXT from LHe | supply while pumping at V 512

Pumping down of AXT to required temperature
Repeat process until required temperature at a filling level
of > 75 % is reached

§5.4 Final Status Check and monitor final status:

o AXT filled and at He Il temperature

¢ AXT venting via OBA and V 512, He pumping unit |
running

e HTT partly filled with He |

o HTT venting via shields and V 502

§55 Night Break + Establishing of night configuration:

o Removal of transfer line

o VentingviaV 104 and V 502

o Pumping at AXT viaV 512 and V 701
o _Restart after night configuration

§5.6 Exchange of LHe ¢ Removal of transfer line
Dewar ¢ Installation of new dewar and transfer line
§5.7 Preparation of LHe | e Preparations
Transfer Line e Evacuation of transfer line
Doc. No: HP-2-ASED-TP-0090 Page 8
Issue: 1
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§56.8

Installation of Transfer
Line

1.3 Requirements

Procedure Herschel

Flushing of transfer line with GHe |

Installation of transfer line in dewar
Installation of transfer line in SV 121
Evacuation and purging of filling airlock

During He Il production no specific requirements have to be regarded. Final temperatures to be

achieved are:
HIFL:

Level O:
Level 1:
Level 2:

PACS:
Level 0:

Level 1:
Level 2:
Level 3:

Detector (T 228): <2K

L1 (T 237): <6K
FPU (T 207, T 208): <20K
Red Detector (T 221): <1.75K
Blue Detector (T 224): <2K
Cooler Pump (T 223): <2K
Cooler Evaporator (T 222): <1.85K
FPU (T 231 ... T 234, T 242): 2K-5K
OBP near PACS (T 202): <16K

Detector (T 225): <2K(<1.75 K goal)
Cooler Pump (T 226): <2K

Cooler Evaporator (T 227): <1.85K(<1.75 K goal)
FPU (T 235, T 236, T 248): <5.5K (< 3.7 Kgoal)
OBP near SPIRE (T 254, T 256) T 258): <16 K

PM-JFET (T 246, T 251, T 252): <20K

SM-JFET (T 247, T 249, T 250): <20K

Doc. No: HP-2-ASED-TP-0090

Issue: 1
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Procedure

2 Documents/Drawings

2.1 Applicable Documents

Herschel

The following documents of the latest issue in effect or as defined herein form a part of this document
to the extent specified herein.

AD # Document Title Document Identifier
AD 01 CVSE Set-up Description HP-2-ASED-TN-0094
AD 02 | PA Requirements for Subcontractors HP-1-ASPI-SP-0018

Doc. No: HP-2-ASED-TP-0090

Issue: 1
Date: 08.09.05

File: HP-2-ASED-TP-0090_1_0_EQM-AXT-He2ProdTopUp.doc

Page 10




EADS Astrium Procedure

2.2 Reference Documents

Herschel

RD # Document Title Document Identifier

RD 01 | Documentation Identification Procedure and Documentation | HP-2-ASED-PR-0001
Management

RD 02 | EQM AIT Plan HP-ASED-PL-0022

RD 03 | PAPIlan HP-2-ASED-PL-0007

RD 04 [ Contamination Control Plan HP-2-ASED-PL-0023

RD 05 | General Design and Interface Requirements (GDIR) H-P-1-ASPI-SP-0027

RD 06 | Reinigungsvorschrift fiir Komponenten im Projekt Herschel HP-2-ASED-PR-0008

RD 07 | List of Acronyms HP-2-ASPI-LI-0077

RD 08 | IID-B HIFI, section 5.7 SCI-PT-IIDB/HIFI-02125

RD 09 | lID-B PACS, section 5.7 and 7.2 SCI-PT-IIDB/PACS-02126

RD 10 | IID-B SPIRE, section 5.7 SCI-PT-IIDB/SPIRE-02124

RD 11 | IID-A, section 9 SCI-PT-1IDA-04624

2.3 Other Documents

oD # Document Title Document Identifier
OD 01 | Manual of High Vacuum pumping unit
OD 02 | Manual of He Il pumping unit

Doc. No: HP-2-ASED-TP-0090
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3 Configuration

3.1 General Hardware Configuration

At the start of the activities, the HW configuration of the components is defined with the "As Built
Configuration List" and the NCR's.

A rough summary of the initial configuration is given below:

The PLLM is closed, evacuated and leak tested
The PLM is mated with the SVM simulator

The PLM/SVM is integrated in the test dolly or standing on the SVM simulator and placed in
clean room class 100 000

The instrument FPUs are integrated onto the OBA and verified at ambient temperatures
together with their warm units, integrated into the SVM simulator

The harness (CCH and SiH) is completely integrated, verified and connected with instruments

3.2 Cryostat Configuration

The cryostat status at start of cool down and filling shall be:

HTT is partly filled with LHe |

AXT is partly filled with LHe |

filling airlock with SV 121 is mounted

SV 921 installed

Turbo pump 'B' (C0712) mounted to SV 922 airlock for continuous evacuation of the cryostat
strap pretensions are about 5 kN

the Cryo SCOE shall be operational and instrumentation connected

external venting line is blinded and leak tested

CVV is pumped down to < 10 mbar

Doc. No: HP-2-ASED-TP-0090 Page 12
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Y0201  Y0611A  YD6I6A

|1 1l
to Sviz2l s il
Y06168
Heliumn Pump 1
[ !
to V502 ’ |
v603-2 v603-1
to V512

25 ng/s

Helium Pump 1)

<1> AF 100 - 230
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Flow Meter

Unit 4
! v3 v4 V5 Ve
I
|
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Figure 3-6: Flow Meter Unit
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4 Conditions

41 Personnel

Personnel necessary to perform activities according to this present procedure are:

Procedure

Herschel

Responsibility

Name / Organisation

Test Manager

*) ( [541)71(/

Test conductors

K C. LA Loge

Cryostat Operators *) /Q K Lb\?/(,
EGSE Operators 2 J. 6.
PA Responsible 9 C.Dmap &[UL

*) Names and possible additional personnel to be registered prior to the start of activities

4.2 Environmental

All activities according this procedure have to be performed in a clean room class 100 000 according

Federal standard 209 E:

Cleanliness:
Temperature:
Pressure:

Rel. humidity:

Doc. No: HP-2-ASED-TP-0090
Issue: 1
Date: 08.09.05

class 100 000
22°C *+3°C
ambient

40 % - 65 %

File: HP-2-ASED-TP-0090_1_0_EQM-AXT-He2ProdTopUp.doc
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4.3 General Instructions for Integration

4.3.1 General Safety Requirements, Precautions

The following general rules have to be regarded:

¢ Respect standard technical rules for mechanical and electrical integration and test activities

e Special hazard precautions are not expected, except for the comments below and the
comments mentioned in the step by step procedure

¢ The HMW has to be handled by authorized personnel only

The following specific rules have to be regarded:

¢ In case of an unexpected large release of helium it may be necessary to treat victims for
suffocation and cold burns. If required, remove the victim from immediate vicinity of the leak

¢ In case of operation of the Cryostat safety system the following immediate activities shall be
performed:

o operation of safety valve: everybody has to leave the test room, except test conductor and
necessary CVSE operations personnel

o operation of burst disc: everybody has to leave the test room

¢ Contact facility emergency services immediately and explain nature and location of accident

4.3.2 QA Requirements

QA shall monitor all operations (handlings, transportation and installation) as necessary to assure
compliance with this procedure and the applicable sections of the PA Plan (RD 3).

In the course of this procedure QA shall pay particular attention to

+ integrity of every tightening surfaces and seals

ensure adequate cleanliness conditions

o ensure that all safety aspects are considered

¢ the application of adequate protections to critical surfaces
¢ the records in the log sheet

e {o ensure that tools and test equipment used is within current calibration cycle

4.3.3 ESD constraints

No specific ESD precautions have to be regarded during cool down and filling.

HP-2-ASED-TP-0090 Page 20
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4.3.4 Prerequisites

At least the following tasks have to be successfully completed before start with cryostat cool down:

e TRR has been successfully held to ensure that the relevant procedures, drawings, applicable
documents are available, reviewed and approved

e Formal release to start with activity is given by QA / safety

e The necessary GSE and H/W is available, accepted and applicable for use

e Safe working conditions for personnel and H/W are existing and will be applied
¢ Skilled and authorized personnel is available

e An access restricted area has been defined and marked by QA / safety

« Incoming inspection of H/W have been performed by QA and engineering

All parts and tools required available and operational

4.4 GSE

All GSE and integration equipment is fit checked and carries valid calibration certificates.

441 MGSE
Qty. | Designation/Manufacturer Provided | Drawing/ldent. Calibr.
by NR: Date
1 PLM Test Dolly APCO | ClNo. 142 155-01 | N/A
1 PLM Hoisting device APCO |Cl No. 142 121 N/A
2 Long Hoisting Bars for EQM APCO |CINo.142129-02 | N/A
Working platform N/A N/A
General Purpose Hoisting Devices ASED |N/A N/A
Set of tools ASED |N/A N/A
Table 4-1: MGSE
Doc. No:  HP-2-ASED-TP-0090 Page 21

Issue: 1
Date: 08.09.05 File: HP-2-ASED-TP-0090_1_0_EQM-AXT-He2ProdTopUp.doc



EADS Astrium Procedure Herschel

442 EGSE
Qty. |Designation/Manufacturer Provided | Drawing/ldent. Calibr.
by NR: Date
1 Central Checkout System (light) Terma |Cl No. 142 210
1 EQM Cryo SCOE ABSp |CINo. 142 220
1 CDMU DFE SSBV | ClI No. 142 230
1 PLM SCOE SSBV | ClI No. 142 240
1 I-EGSE (if instruments are used)
Digital Multimeters (troubleshooting only) ASED
Set of break out boxes (troubleshooting only) ASED
Ohm -meter (troubleshooting only) ASED
Table 4-2: EGSE
Doc. No: HP-2-ASED-TP-0090 Page 22
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443 OGSE
Qty. |Designation/Manufacturer Provided | Drawing/ldent. Calibr.
by NR: Date
Theodolites ASED
Table 4-3: OGSE
4.44 Cryo Vacuum Servicing Equipment (CVSE)
Qty. |Designation/Manufacturer Provided jDrawing/ldent. Calibr.
by NR: Date
1 | High Vacuum Pumping Unit 1 BOCE | Cl No. 142 310-03
2 Turbo pumps (C0711, C0712) BOCE |CI No. 142 310-03
1 Laboratory Vacuum Pump in safety unit BOCE |CI No. 142 310-04
1 Laboratory Vacuum Pump in CVSE scaffolding BOCE |CI No. 142 310-04
1 | CVSE Monitoring Rack BOCE |Cl No. 142 310-06
1 Leak Detector BOCE [CI No. 142 310-07
2 [LHe transfer lines (Y0211/Y0221) DeMaCo |Cl No. 142 310-08
1 | Venting line Y0601/Y0602 DeMaCo [ Cl No. 142 310-09
1 Safety line to SV 121 (Y0621/Y0622) DeMaCo | CI No. 142 310-09
1 Scaffolding for CVSE lines Cl No. 142 310-10
10 1450 | LHe Dewars type HDS 450 -EIPS Linde
50 1/200 bar GHe grade 5.0 Linde
Set of mass flow meters ASED
Set of vacuum hoses
Manometer P0621-1(0,1-27 mbar) in safety unit W&T
Manometer P0621-2(1-1200 mbar) in safety unit W&T
Table 4-4: CVSE
Doc.No:  HP-2-ASED-TP-0090 Page 24
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6 Summary Sheets

6.1 Procedure Variation Summary

Herschel

Test Change Curr. No.:
Date:
Page 1 of
Test designation Test Procedure Issue Rev.
1
Test step changed Reason for Change:
Prepared by: Resp. Test Leader Project Engineer
PA/QA
Doc. No: HP-2-ASED-TP-0090 Page 46
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6.2 Non Conformance Report (NCR) Summary

Status list of applicable NCR to be attached

NCR - No. NCR - Title Date Status

wWown{__

6.3 Sign-off Sheet

Date Signature
Test Manager /ll{ G.o5” / c/ C—~
Test Conductor /](4 .05 ( /CM
N |
v}
PA Responsible - I
G .Y
A s l/"\’\fl(/vl/\\
Doc.No:  HP-2-ASED-TP-0090 Page 47
Issue: 1
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ANNEX Log Sheets
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Issue: 1
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END OF DOCUMENT
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Name Dep./Comp. Name Dep./Comp.
X Alberti von Mathias Dr. AOE22 Stritter Rene AED11
Barlage Bernhard AED11 Thérmer Klaus-Horst Dr. OTN/AED65
X Bayer Thomas AOAS52 Wagner Klaus AOE22
Fehringer Alexander AOE13 Wietbrock Walter AET12
Fricke Wolfgang Dr. AED 63 Wéhler Hans AOE22
Geiger Hermann AOA52 Waéssner Ulrich ASE442
Gerner Willi AED11
Grasl Andreas OTN/AET52
Grasshoff Brigitte AET12
X Hauser Armin AOE22 Alcatel ASP
X Hendry David Terma Resid. ESA/ESTEC ESA
Hinger Jiirgen AOE22
Hofmann Rolf ASEA442 Instruments:
X Hohn Riidiger AEDG65 MPE (PACS) MPE
X Huber Johann AOA52 RAL (SPIRE) RAL
Hund Walter ASE442 SRON (HIFI) SRON
X Idler Siegmund AED432
X lisen Stijn Terma Resid. Subcontractors:
Ivady von Andras FAE22 Air Liquide, Space Department AIR
X Jahn Gerd Dr. AOE22 Air Liquide, Space Department AIRS
Kalde Clemens APE3 Air Liquide, Orbital System AIRT
Kameter Rudolf OTN/AETS2 Alcatel Bell Space ABSP
Kettner Bernhard AET42 Astrium Sub-Subsyst. & Equipment|/ASSE
Knoblauch August AET32 Austrian Aerospace AAE
X Koelle Markus AOA53 Austrian Aerospace AAEM
Kroeker Jirgen AEDG65 APCO Technologies S. A. APCO
X Kunz Oliver Dr. AOE22 Bieri Engineering B. V. BIER
X Lamprecht Ernst OTN/ASI21 BOC Edwards BOCE
Lang Jiirgen ASE442 Dutch Space Solar Arrays DSSA
X Langfermann Michael AOA51 EADS CASA Espacio CASA
X Mack Paul OTN/AETS2 EADS CASA Espacio ECAS
Miiller Jorg AOA52 EADS Space Transportation ASIP
X Pastorino Michel ASPI Resid. Eurocopter ECD
Peltz Heinz-Willi AOE13 European Test Services ETS
Pietroboni Karin AEDG65 HTS AG Ziirich HTSZ
Platzer Wilhelm AED22 Linde LIND
Rebholz Reinhold AOA51 Patria New Technologies Oy PANT
Reuf Friedhelm AEDG62 Phoenix, Volkmarsen PHOE
X Rihe Wolfgang AED65 Prototech AS PROT
X Runge Axel OTN/AET52 QMC Instruments Ltd. QMC
Sachsse Bernt AED21 Rembe, Brilon REMB
Schink Dietmar AED44 Rosemount Aerospace GmbH ROSE
X Schlosser Christian OTN/AETS52 RYMSA, Radiacién y Microondas S.A.|RYM
Schmidt Rudolf FAE22 SENER Ingenieria SA SEN
Schweickert Gunn AOE22 Stohr, Konigsbrunn STOE
Sonn Nico AOE51 Terma A/S, Herlev TER
Steininger Eric AED44
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[ll. As-Run Copy of the Cover Flushing Procedure
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1 Scope
1.1 Objective

This test procedure describes the cover flushing activities on the Herschel EQM cryostat. The
objective of these activities is to reach the required temperatures for the EQM instrument tests, the
Integrated Module Test and the EMC test. The required temperature level will be defined and verified
by the instruments during testing. The required temperature stability is regarded as a goal.

This procedure summarises the nominal activity flow, operational constraints, GSE set up and the step
by step procedure. The operations are given in correct timely order. All activities are performed in
clean room class 100.000.

This procedure is applicable for each cover flushing activity.

HP-2-ASED-TP-0091 Page 7
1.0
15.09.05 File: HP-2-ASED-TP-0091_1_0.doc
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Doc. No:
Issue:
Date:

1.2 Activity Flow

Procedure Herschel

Chapter 5.1 to 5.4 of the activity flow below summarize the activities to be performed during cover
flushing. Chapter 5.5 needs only to be performed if the flushing lines needs have to be removed.
Chapter 5.6 shall be repeated each time the supply line has to be installed.

§5.1

§5.2

§5.3

§5.4

§55

§56

Preparation of Set-up

Cover Flushing

Adjustment of Cover
Temperature

End of cover flushing

Removal of Cover
Flushing Lines

Preparation of Supply
Line

1.3 Requirements

Configuration check according table in step 3.1

HTT at He | conditions, liquid level > 20 % (estimated
value)

AXT at He Il conditions, liquid level > 20%

Check installation of auxiliary lines

Preparation of cover flushing lines

Installation of cover evacuation line

Valve status check

Installation of cover filling line
Start cover flushing

Adjust cover temperature according instrument inputs by
throttling the flow from supply dewar

Stop flow from dewar
Wait for temperatures above 170 K

Temperatures shall be between 170 K and 303 K
Removal of filling line
Removal of exhaust line

Preparations
Evacuation of transfer line
Flushing of transfer line with GHe

Temperature levels and stability requirements will be defined together with the instruments during
testing in the range of 25 K to 115 K at a temperature stability of 1K/10 s at 80 K. The temperature
uniformity and measurement accuracy is defined in the cryostat cover procurement specification (RD

12).

HP-2-ASED-TP-0091

1.0
15.09.05

Page 8
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2 Documents/Drawings

2.1 Applicable Documents

The following documents of the latest issue in effect or as defined herein form a part of this document
to the extent specified herein.

AD # Document Title Document Identifier

AD 01 CVSE Set-up Description HP-2-ASED-TN-0094

AD 02 | PA Requirements for Subcontractors HP-1-ASPI-SP-0018

AD 03 | Cryostat Cover Handling and Operations Manual HP-2-AAE-MA-0003
Doc.No:  HP-2-ASED-TP-0091 Page 9
Issue: 1.0

Date: 15.09.05 File: HP-2-ASED-TP-0091_1_0.doc
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2.2 Reference Documents

Herschel

RD # Document Title Document Identifier

RD 01 | Documentation Identification Procedure and Documentation | HP-2-ASED-PR-0001
Management

RD 02 | EQMAIT Plan HP-ASED-PL-0022

RD 03 | PAPlan HP-2-ASED-PL-0007

RD 04 | Contamination Control Plan HP-2-ASED-PL-0023

RD 05 | General Design and Interface Requirements (GDIR) H-P-1-ASPI-SP-0027

RD 06 | Reinigungsvorschrift fir Komponenten im Projekt Herschel HP-2-ASED-PR-0008

RD 07 | List of Acronyms HP-2-ASPI-LI-0077

RD 08 [ IID-B HIFI, section 5.7 SCI-PT-IIDB/HIFI-02125

RD 09 | 1ID-B PACS, section 5.7 and 7.2 SCI-PT-IIDB/PACS-02126

RD 10 | IID-B SPIRE, section 5.7 SCI-PT-IIDB/SPIRE-02124

RD 11 | lID-A, section 9 SCI-PT-1IDA-04624

RD 12 | Procurement Spec. for Cryostat Cover, Cryostat Baffle and HP-2-ASED-PS-0018
Test Components

2.3 Other Documents

OD# Document Title Document Identifier
OD 01 | Manual of High Vacuum pumping unit
OD 02 | Manual of He Il pumping unit

Doc. No: HP-2-ASED-TP-0091

Issue: 1.0

Date: 15.09.05
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3 Configuration

3.1 General Hardware Configuration

At the start of the activities, the H/W configuration of the components is defined with the "As Built
Configuration List" and the NCR's.

A rough summary of the initial configuration is given below:

The PLM is closed, evacuated and leak tested
The PLM is mated with the SVM simulator

The PLM/SVM is integrated in the test dolly or standing on the SVM simulator and placed in
clean room class 100 000

The instrument FPUs are integrated onto the OBA and verified at ambient temperatures
together with their warm units, integrated into the SVM simulator

The harness (CCH and SIH) is completely integrated, verified and connected with instruments

3.2 Cryostat Configuration

The cryostat status at start of cool down and filling shall be:

the HTT is partly filled with LHe |

the AXT is partly filled with LHe Il

the CC-part of the Cover Supply Line is installed

the CC-part of the Cover Exhaust Line is installed

the cover cooling loop is filled with Helium gas at about ambient pressure

filling airlock with SV 121 is mounted

SV 921 installed

Turbo pump 'B' (C0712) mounted to SV 922 airlock for continuous evacuation of the cryostat
the Cryo SCOE shall be operational and instrumentation connected

external venting line is blinded and leak tested

CWV is pumped down to < 10° mbar

Doc. No: HP-2-ASED-TP-0091 Page 11

Issue: 1.0
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EADS Astrium Procedure
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EADS Astrium

4 Conditions

41 Personnel

Procedure

Herschel

Cover flushing will be performed on request and in single shift. Personnel necessary to perform
activities according to this present procedures are:

Responsibility Name / Organisation
Test Manager *) ( f (,l. (0 LS

Test conductors *) P I'w\o(/\_

Cryostat Operators *) P. M Cv"k’

EGSE Operators *) Q [‘.QM‘»Q}"L

PA Responsible 5 @ (a‘*‘ r(’f(—ﬂ\

*) Names and possible additional personnel to be registered prior to the start of activities

4.2 Environmental

All activities according this procedure have to be performed in a clean room class 100 000 according

Federal standard 209 E:

Cleanliness:
Temperature:

Pressure:

Rel. humidity:

Doc. No: HP-2-ASED-TP-0091
Issue: 1.0
Date: 15.09.05

class 100 000
22°C *3°C
ambient

40 % - 65 %

File: HP-2-ASED-TP-0091_1_0.doc

Page 18




EADS Astrium Procedure Herschel

4.3 General Instructions for Integration

4.31

General Safety Requirements, Precautions

The following general rules have to be regarded:

Respect standard technical rules for mechanical and electrical integration and test activities

Special hazard precautions are not expected, except for the comments below and the
comments mentioned in the step by step procedure

The H/W has to be handled by authorized personnel only

The following specific rules have to be regarded:

4.3.2

In case of an unexpected large release of helium it may be necessary to treat victims for
suffocation and cold burns. If required, remove the victim from immediate vicinity of the leak

In case of operation of the Cryostat safety system the following immediate activities shall be
performed:

o operation of safety valve: everybody has to leave the test room, except test conductor and
necessary CVSE operations personnel

o operation of burst disc: everybody has to leave the test room

Contact facility emergency services immediately and explain nature and location of accident

QA Requirements

QA shall monitor all operations (handlings, transportation and installation) as necessary to assure
compliance with this procedure and the applicable sections of the PA Plan (RD 3).

In the course of this procedure QA shall pay particular attention to

4.3.3

integrity of every tightening surfaces and seals

ensure adequate cleanliness conditions

ensure that all safety aspects are considered

the application of adequate protections to critical surfaces
the records in the log sheet

to ensure that tools and test equipment used is within current calibration cycle

ESD constraints

No specific ESD precautions have to be regarded during cool down and filling.

Doc. No: HP-2-ASED-TP-0091 Page 19

Issue: 1.0
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EADS Astrium Procedure Herschel

4.3.4 Prerequisites

At least the following tasks have to be successfully completed before start with cover flushing:

o TRR for IMT or EMC test has been successfully held to ensure that the relevant procedures,
drawings, applicable documents are available, reviewed and approved

e Formal release to start with activity is given by QA / safety

e The necessary GSE and H/W is available, accepted and applicable for use

e Safe working conditions for personnel and H/W are existing and will be applied
e Skilled and authorized personnel is available

e An access restricted area has been defined and marked by QA / safety

» Incoming inspection of H/W have been performed by QA and engineering

All parts and tools required available and operational

44 GSE

All GSE and integration equipment is fit checked and carries valid calibration certificates.

441 MGSE
Qty. | Designation/Manufacturer Provided |Drawing/ldent. Calibr.
by NR: Date
1 PLM Test Dolly APCO |CINo.142155-01 | NI/A
1 PLM Hoisting device APCO |CINo. 142 121 N/A
2 Long Hoisting Bars for EQM APCO |CiNo. 142 129-02 N/A
Working platform N/A N/A
General Purpose Hoisting Devices ASED | N/A N/A
Set of tools ASED | N/A N/A
Table 4-1: MGSE
Doc. No:  HP-2-ASED-TP-0091 Page 20

Issue: 1.0
Date: 15.09.05 File: HP-2-ASED-TP-0091_1_0.doc



EADS Astrium Procedure Herschel
44.2 EGSE
Qty. | Designation/Manufacturer Provided | Drawing/ldent. Calibr.
by NR: Date
1 Central Checkout System (light) Terma |Cl No. 142 210
1 EQM Cryo SCOE ABSp |ClNo. 142 220
1 CDMU DFE SSBV | CINo. 142 230
1 PLM SCOE SSBV | CINo. 142 240
1 I-EGSE (if instruments are used)
Digital Multimeters (troubleshooting only) ASED
Set of break out boxes (troubleshooting only) ASED
Ohm -meter (troubleshooting only) ASED
Table 4-2: EGSE
Doc. No: HP-2-ASED-TP-0091 Page 21
Issue: 1.0
Date: 15.09.05 File: HP-2-ASED-TP-0091_1_0.doc
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EADS Astrium Procedure Herschel
44.3 OGSE
Qty. | Designation/Manufacturer Provided |Drawing/ldent. Calibr.
by NR: Date
Theodolites ASED
Table 4-3: OGSE
4.4.4 Cryo Vacuum Servicing Equipment (CVSE)
Qty. |Designation/Manufacturer Provided | Drawing/ident. Calibr.
by NR: Date
1 High Vacuum Pumping Unit 1 BOCE | CI No. 142 310-03
2 | Turbo pumps (C0711, C0712) BOCE |[CINo. 142 310-03
1 Laboratory Vacuum Pump in safety unit BOCE |[CI No. 142 310-04
1 Laboratory Vacuum Pump in CVSE scaffolding BOCE |CI No. 142 310-04
1 CVSE Monitoring Rack BOCE |ClI No. 142 310-06
1 Leak Detector BOCE |CI No. 142 310-07
2 LHe transfer lines (Y0211/Y0221) DeMaCo | Cl No. 142 310-08
1 Venting line Y0601/Y0602 DeMaCo | Cl No. 142 310-09
1 Safety line to SV 121 (Y0621/Y0622) DeMaCo | Cl No. 142 310-09
1 Scaffolding for CVSE lines Cl No. 142 310-10
10 | 450 | LHe Dewars type HDS 450 -EIPS Linde
50 1/200 bar GHe grade 5.0 Linde
Set of mass flow meters ASED
Set of vacuum hoses
Manometer P0621-1(0,1-27 mbar) in safety unit W&T
Manometer P0621-2(1-1200 mbar) in safety unit W&T
1 Cover Supply Line (2 parts) DeMaCo
1 Cover Exhaust Line (2 parts) DeMaCo
Table 4-4: CVSE
Doc.No:  HP-2-ASED-TP-0091 Page 23

Issue: 1.0
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EADS Astrium Procedure

6 Summary Sheets

6.1 Procedure Variation Summary

Herschel

Test Change Curr. No.:
Date:
Page 1 of
Test designation Test Procedure Issue Rev.
1
Test step changed Reason for Change:
Prepared by: Resp. Test Leader Project Engineer
PA/QA
Doc. No: HP-2-ASED-TP-0091 Page 34
Issue: 1.0
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6.2 Non Conformance Report (NCR) Summary

Status list of applicable NCR to be attached

Herschel

NCR - No. NCR - Title Date Status
no V\L/
6.3 Sign-off Sheet
Date Signature
Test Manager ’//('y Qq o0~ / ‘/y\/
Test Conductor /((' 9 s~ //0\ o
PA Responsible /](, 9 0( /‘ Q&Lﬂﬂ W"/('\;
’ V
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END OF DOCUMENT
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1 Scope
1.1 Objective

This test procedure describes the warming up of the Herschel EQM cryostat to ambient temperatures.
The objective of these activities is to reach ambient conditions after completing the EQM test phase.
Temperature rates and gradients as required in the IID-B's have to be respected as during cool down
phase.

This procedure summarises the nominal activity flow, operational constraints, GSE set up and the step
by step procedure. The operations are given in correct timely order. All activities are performed in
clean room class 100.000.

HP-2-ASED-TP-0098 Page 7
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1.2 Activity Flow

Chapter 5.1 to 5.5 of the activity flow below summarize the activities to be performed for depletion and
warm-up of the EQM cryostat.

§5.1 Preparation of Set-up | Configuration check according table in step 3.1

HTT pumped down to < 0.05 bar and at ~ 30 K

AXT at He Il conditions, no liquid level defined

Check CVSE configuration

Connect leak detector and mass spectrometer to CVV (for
monitoring during warm up to ambient)

Valve status check

§5.2 Warm-up to He | Stop pumping at AXT
Warm-up of AXT to He | by means of AXT heaters

Perform instrument SFTs at He | conditions for procedure
validation

§5.3 Depletion of AXT Deplete AXT by means of AXT heaters

§ 5.4 Warm-up of cryostat Warm-up AXT/OBA with AXT heaters

Warm-up of HTT with AXT heaters

Adjust AXT and HTT heater power to respect temperature
rate and gradient requirements of instruments

Ensure "cold trap” by continue shield cooling or cover
flushing if needed

Stop cover flushing and shield flushing when AXT/OBA is
at ambient temperatures (if active)

§5.5 Cryostat Operation Stop heating of AXT and HTT
Completion Remove CVSE

Check final EQM configuration

1.3 Requirements

During warm-up the following requirements have to be regarded:

Temperature requirements:

HTT: AT103/At < 50 K/h
HIFI/(PACS): AT207/At < 20 K/h (above 50 K for HIFI)
AT207/At < 5 K/h (above 50 K for PACS)
SPIRE/(PACS): AT253 (T255)/At < 20 K/h (above 50 K for PACS; no requirement from SPIRE)

Doc. No: HP-2-ASED-TP-0098 Page 8
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SPIRE J-FET: AT249 (T251)/At < 20 K/h (above 50 K; no requirement from SPIRE)

Remark: There are no specific PT1000 temperature sensors to monitor PACS cool down, PT1000
sensors close to HIFI foot and SPIRE foot shall be used instead.

AXT, HTT, OBA shield or cover shall always be colder than the FPUs. FPU temperatures will be
represented by the OBA temperature sensors.

Temperature differences between L0, L1 and L2 shall not exceed 20 K. (HIFI). This requirement can
only be controlled by indirect measurements (AXT vs. OBA plate vs. SPIRE L3) or by instrument
internal sensors:

[T707-T 207 <20 K
[T 207 - T 249 (T 251)] <20 K
[T 707 —T 249 (T 251)| <20 K

HP-2-ASED-TP-0098 Page 9
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2 Documents/Drawings

2.1 Applicable Documents

The following documents of the latest issue in effect or as defined herein form a part of this document
to the extent specified herein.

AD # Document Title Document Identifier

AD 01 CVSE Set-up Description HP-2-ASED-TN-0094

AD 02 | PA Requirements for Subcontractors HP-1-ASPI-SP-0018

AD 03 | Cryostat Cover Handling and Operations Manual HP-2-AAE-MA-0003

AD 04 | Cover Flushing Procedure HP-2-ASED-TP-0091
Doc.No:  HP-2-ASED-TP-0098 Page 10
Issue: 1
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2.2 Reference Documents

Herschel

RD # Document Title Document Identifier

RD 01 [ Documentation Identification Procedure and Documentation | HP-2-ASED-PR-0001
Management

RD 02 [ EQM AIT Plan HP-ASED-PL-0022

RD 03 [ PA Plan HP-2-ASED-PL-0007

RD 04 [ Contamination Control Plan HP-2-ASED-PL-0023

RD 05 | General Design and Interface Requirements (GDIR) H-P-1-ASPI-SP-0027

RD 06 [ Reinigungsvorschrift fir Komponenten im Projekt Herschel HP-2-ASED-PR-0008

RD 07 | List of Acronyms HP-2-ASPI-LI-0077

RD 08 [ IID-B HIFI, section 5.7 SCI-PT-IIDB/HIFI-02125

RD 09 [ {ID-B PACS, section 5.7 and 7.2 SCI-PT-1IDB/PACS-02126

RD 10 [ IID-B SPIRE, section 5.7 SCI-PT-1IDB/SPIRE-02124

RD 11 [ IID-A, section 9 SCI-PT-IDA-04624

2.3 Other Documents

oD #

Document Title

Document Identifier

oD 01

Manual of High Vacuum pumping unit

OD 02

Manual of He Il pumping unit

Doc. No: HP-2-ASED-TP-0098
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3 Configuration

3.1 General Hardware Configuration

At the start of the activities, the H/W configuration of the components is defined with the "As Built
Configuration List" and the NCR's.

A rough summary of the initial configuration is given below:

The PLM is closed, evacuated and leak tested
The PLM is mated with the SVM simulator

The PLM/SVM is integrated in the test dolly or standing on the SVM simulator and placed in
clean room class 100 000

The instrument FPUs are integrated onto the OBA and verified at ambient temperatures
together with their warm units, integrated into the SVM simulator

The harness (CCH and SIH) is completely integrated, verified and connected with instruments

The EQM tests are finished

3.2 Cryostat Configuration

The cryostat status at start of warm-up shall be:

the HTT is pumped down to < 0.05 bar and at about 30 K
the AXT is partly filled with LHe Il

the CC-part of the Cover Supply Line is installed

the CC-part of the Cover Exhaust Line is installed

the cover cooling loop is filled with Helium gas

filling airlock with SV 121 is mounted

SV 921 installed

Turbo pump 'B' (C0712) mounted to SV 922 airlock for continuous evacuation of the cryostat
(pumping will be stopped for He background measurement)

the Cryo SCOE is operational and instrumentation connected
external venting line is blinded and leak tested

CW is < 10° mbar

Doc. No: HP-2-ASED-TP-0098 Page 12
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4 Conditions
4.1 Personnel

Depletion and warm up will be performed in single shift. However heaters will continue to be operated
over night. Personnel necessary to perform activities according to this present procedure are:

Responsibility Name / Organisation
Test Manager *) C - __gci/\\o sse—
Test conductors *) C. Sdnlesies~
Cryostat Operators N AL ?ﬁ"i"% 0

R kaw~ele~

EGSE Operators 7 S seq

PA Responsible 9 B . lawm pre At

*) Names and possible additional personnel to be registered prior to the start of activities

4.2 Environmental

All activities according this procedure have to be performed in a clean room class 100 000 according
Federal standard 209 E:

Cleanliness: class 100 000

Temperature: 22°C *t3°C

Pressure: ambient

Rel. humidity: 40 % - 65 %
Doc.No:  HP-2-ASED-TP-0098 Page 19
Issue: 1
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4.3 General Instructions for Integration

4.3.1 General Safety Requirements, Precautions

The following general rules have to be regarded:

e Respect standard technical rules for mechanical and electrical integration and test activities

e Special hazard precautions are not expected, except for the comments below and the
comments mentioned in the step by step procedure

e The H/W has to be handled by authorized personnel only
The following specific rules have to be regarded:

 In case of an unexpected large release of helium it may be necessary to treat victims for
suffocation and cold burns. If required, remove the victim from immediate vicinity of the leak

¢ In case of operation of the Cryostat safety system the following immediate activities shall be
performed:

o operation of safety valve: everybody has to leave the test room, except test conductor and
necessary CVSE operations personnel

o operation of burst disc: everybody has to leave the test room

e Contact facility emergency services immediately and explain nature and location of accident

4.3.2 QA Requirements

QA shall monitor all operations (handlings, transportation and installation) as necessary to assure
compliance with this procedure and the applicable sections of the PA Plan (RD 3).

In the course of this procedure QA shall pay particular attention to
¢ integrity of every tightening surfaces and seals
e ensure adequate cleanliness conditions
e ensure that all safety aspects are considered
e the application of adequate protections to critical surfaces
e the records in the log sheet

¢ to ensure that tools and test equipment used is within current calibration cycle

4.3.3 ESD constraints

No specific ESD precautions have to be regarded during depletion and warm up.

Doc. No: HP-2-ASED-TP-0098 Page 20
Issue: 1
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4.3.4 Prerequisites

At least the following tasks have to be successfully completed before start with depletion and warm up:

e PTR for IMT or EMC test has been successfully held to ensure that all tests with the EQM
have been completed

e TRR for depletion and warm up has been held

e Formal release to start with activity is given by QA / safety

e The necessary GSE and H/W is available, accepted and applicable for use

e Safe working conditions for personnel and H/W are existing and will be applied
e Skilled and authorized personnel is available

e An access restricted area has been defined and marked by QA / safety

All parts and tools required available and operational

44 GSE

All GSE and integration equipment is fit checked and carries valid calibration certificates.

441 MGSE
Qty. |Designation/Manufacturer Provided |Drawing/ident. Calibr.
by NR: Date
1 PLM Test Dolly APCO | CINo.142155-01 | N/A
2 Long Hoisting Bars for EQM APCO | Cl No. 142 129-02 N/A
Working platform N/A N/A
General Purpose Hoisting Devices ASED [N/A N/A
Set of tools ASED [N/A N/A
Table 4-1: MGSE
Doc.No:  HP-2-ASED-TP-0098 Page 21
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44.2 EGSE
Qty. |Designation/Manufacturer Provided |Drawing/ldent. Calibr.
by NR: Date
1 Central Checkout System (light) Terma |[Cl No. 142 210
1 EQM Cryo SCOE ABSp |ClI No. 142 220
1 CDMU DFE SSBV [ CI No. 142 230
1 PLM SCOE SSBV [ ClI No. 142 240
1 I-EGSE (if instruments are used)
Digital Multimeters (troubleshooting only) ASED
Set of break out boxes (troubleshooting only) ASED
Ohm -meter (troubleshooting only) ASED
Table 4-2: EGSE
Doc. No:  HP-2-ASED-TP-0098 Page 22
Issue: 1
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EADS Astrium Procedure Herschel
443 OGSE
Qty. |Designation/Manufacturer Provided | Drawing/ident. Calibr.
by NR: Date
n/a
Table 4-3: OGSE
4.4.4 Cryo Vacuum Servicing Equipment (CVSE)
Qty. |Designation/Manufacturer Provided |Drawing/ldent. Calibr.
by NR: Date
1 | High Vacuum Pumping Unit 1 BOCE | Cl No. 142 310-03
2 | Turbo pump (C0711) BOCE |Cl No. 142 310-03
1 Laboratory Vacuum Pump in safety unit BOCE |Cl No. 142 310-04
1 Laboratory Vacuum Pump in CVSE scaffolding BOCE |CI No. 142 310-04
1 | CVSE Monitoring Rack BOCE [ClI No. 142 310-06
1 Leak Detector BOCE [CI No. 142 310-07
2 LHe transfer lines (Y0211/Y0221) DeMaCo |Cl No. 142 310-08
1 [ Venting line Y0601/Y0602 DeMaCo | Cl No. 142 310-09
1 Safety line to SV 121 (Y0621/Y0622) DeMaCo | Cl No. 142 310-09
1 | Scaffolding for CVSE lines Cl No. 142 310-10
10 | 450 | LHe Dewars type HDS 450 -EIPS Linde
50 1/ 200 bar GHe grade 5.0 Linde
Set of mass flow meters ASED
Set of vacuum hoses
Manometer P0621-1(0,1-27 mbar) in safety unit W&T
Manometer P0621-2(1-1200 mbar) in safety unit W&T
1 Cover Supply Line (2 parts) DeMaCo
1 Cover Exhaust Line (2 parts) DeMaCo
Table 4-4: CVSE
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EADS Astrium

Procedure

6 Summary Sheets

6.1 Procedure Variation Summary

Herschel

Test Change Curr. No.:
Date:
Page 1 of
Test designation Test Procedure Issue Rev.
1
Test step changed Reason for Change:
Prepared by: Resp. Test Leader Project Engineer
PA/QA
Doc. No: HP-2-ASED-TP-0098 Page 35
Issue: 1

Date:

08.12.05
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|
EADS Astrium Procedure Herschel 1
6.2 Non Conformance Report (NCR) Summary

Status list of applicable NCR to be attached

NCR - No. NCR - Title Date Status

6.3 Sign-off Sheet

Date Signature

Test Manager /f/z ol / %3/\/\
Test Conductor /}J A 06 / / o

PA Responsible A1 06 [\ Z%(“ M-
. = ’.v .

Doc. No: HP-2-ASED-TP-0098 Page 36
Issue: 1
Date: 08.12.05 File: HP-2-ASED-TP-0098_1_0_EQM-Warm-Up.doc



EADS Astrium Procedure Herschel

ANNEX Log Sheets
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Issue: 1
Date: 08.12.05

Procedure

END OF DOCUMENT
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EADS Astrium Procedure Herschel
Name Dep./Comp. Name Dep./Comp.
Alberti von Mathias Dr. AOE22 Schink Dietmar AED44
Barlage Bernhard AED11 Schlosser Christian OTN/AOAS54
Bayer Thomas AOA52 Schmidt Rudolf FAE22
Brune Holger AOAS55 Schweickert Gunn AOE22
Fehringer Alexander AOE13 Sonn Nico AOE51
Fricke Wolfgang Dr. AED 65 Steininger Eric AED32
Geiger Hermann AOA52 Stritter Rene AED11
Gerner Willi AED11 Suess Rudi AOA54
Grasl Andreas OTN/AOA54 Thormer Klaus-Horst Dr. OTN/AEDG5
Grasshoff Brigitte AET12 Wagner Klaus AOE22

X Hauser Armin AOE22 Wietbrock Walter AET12
X Hendry David Terma Resid. Waohler Hans AOE22
Hengstler Reinhold AOA 5 Wéssner Ulrich ASE442
Hinger Jiirgen AOE22 Alcatel ASP
Hofmann Rolf ASE442 ESA/ESTEC ESA
X Hohn Ridiger AEDG65 Instruments:
Holzle Edgar Dr. AED44 MPE (PACS) MPE
Huber Johann AOA52 RAL (SPIRE) RAL
Hund Walter ASE442 SRON (HIFI) SRON
X Idler Siegmund AED312 Subcontractors:
X lisen Stijn Terma Resid. Air Liquide, Space Department AIR
Ivady von Andras FAE22 Air Liquide, Space Department AIRS
Jahn Gerd Dr. AOE22 Air Liquide, Orbital System AIRT
Kalde Clemens APE3 Alcatel Bell Space ABSP
Kameter Rudolf OTN/AOA54 Astrium Sub-Subsyst. & Equipment |ASSE
Kettner Bernhard AET42 Austrian Aerospace AAE
Knoblauch August AET32 Austrian Aerospace AAEM
Koelle Markus AOAb3 APCO Technologies S. A. APCO
Koppe Axel AED312 Bieri Engineering B. V. BIER
X Kroeker Jirgen AED65 BOC Edwards BOCE
Kunz Oliver Dr. AOE22 Dutch Space Solar Arrays DSSA
X Lamprecht Ernst OTN/ASI21 EADS CASA Espacio CASA
Lang Jirgen ASE442 EADS CASA Espacio ECAS
Langenstein Rolf AED15 EADS Space Transportation ASIP
X Langfermann Michael AOAS51 Eurocopter ECD
X Mack Paul OTN/AOA54 European Test Services ETS
Maute Thomas AOAb2 HTS AG Ziirich HTSZ
Miller Jorg AOAS52 Linde LIND
Miiller Martin AOAS53 Patria New Technologies Oy PANT
Miller Ralf FAE22 Phoenix, Volkmarsen PHOE
Peltz Heinz-Willi AOE13 Prototech AS PROT
Pietroboni Karin AEDG65 QMC Instruments Ltd. QMC
Platzer Wilhelm AED22 Rembe, Brilon REMB
Reichle Konrad AOA52 Rosemount Aerospace GmbH ROSE
ReuB} Friedhelm AED62 RYMSA, Radiacion y Microondas RYM
Riithe Wolfgang AEDG6 SENER Ingenieria SA SEN
X Runge Axel OTN/AOA54 Stohr, Konigsbrunn STOE
Sachsse Bernt AED21 Terma A/S, Herlev TER
Doc. No: HP-2-ASED-TP-0098 Page 41
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V. Copy of the Test Change HP-2-ASED-SD-0058, issue 3
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EADS Astrium
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Location: OTN Title: Localization of Leaks in EQM PLM

Facility : Laboratory Model: EQM | Subsystem: PLM EQM Date: 04.10.05
Test Conductor. C. Schlosser NCR Ref. n/a

Cl No 151 000 Prepared By: C. Schlosser CIL No:

Scope:

This procedure covers the activities to localize leaks of the He S/S vs. the isolation vacuum. The
content of Helium inside the isolation vacuum has to be decreased to improve the performance of the
SPIRE and PACS sorption coolers (see NCR ASED-NC-1513).

EGSE S/W reference and issue On-Board S/W reference and Issue
n/a n/a

EGSE: rn/a

MGSE: n/a

Facilities required:

Measurement equipment: leak detector
Consumables: glue RTV 691 A/B

Personnel required:

2 AlIT eng + crane operator + PA

Safety and Hazards:

Cold Helium gas evaporating from He S/S when SV 121

plug is removed.

It must be ensured that the isolation vacuum does not

Constraints: decrease. The screws of the filling port must not be
removed!
No: Activity Proc/Drg/Result Responsible
: & sign off
1. Preparatory Activities 05.10.05
1.1 Prepare mass spectrometer:
- Connect mass spectrometer and leak tester to SV 922 OK
airlock
—  Start-up mass spectrometer and leak tester (valve to SV OK
922 airlock closed)
— Close SV 922 OK
— Open valve from mass spectrometer to SV 822 airlock CK
—~  Close manual valve behind turbo pump OK
- Shut down turbo pump OK
— Perform a background leak rate measurement of the set- o U@
up 56x10 _Tmbarlls
—  Not pressure in PLM 5,8 x 10" mbar
—  Open SV 922 10:44
1.2 Check background leak rate:
— Note current leak rate 4.7 x 10° mbarl/s (cﬁ(
1.3 Note current cryostat status:
V102, V 105, V 702 - closed OK
V104,V 502, V 512, V 701 - open OK ’éa
SV 121 in safety position oK :
Pressure in AXT and OBA tubing: ~ 0.01 bar P 701 =0.01 bar
Pressure in HTT and shield tubing: ~ 1.0 bar P 0621 = 1024 mbar
Pressure in cryostat cover tubing: ~ 1.0 bar P cover = 958 mbar
1.4 Reduce pressure in the He S/S by removing the cne-way valve 10:52 M
+ 15 | Close SV 121 and secure the plug OK fﬂu
2. Leak rate measurement with OBA tubing excluded
Release AIT: Release SE: Release PA/Qgfety; | Sign off (PA/QC/Team Leader)
P. Mack C. Schlosser E. Lamprec /7 hﬁ_\*
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No: Activi Responsible
o ctivity Proc/Drg/Result & sign off
21 | CloseV 701 10:57 fd’j
2.2 | Evacuate OBA tubing to P 512 < 1 mbar OK Joh
23 Wait 10 min and not leak rate and take a mass spectrum 4.8 x 10° mbarlis
: Note pressure in PLM 6,6 x 107 mbar Jd-{’
3 Leak rate measurement with OBA tubing, shield tubing and
) filing port interface excluded
3.1 Close V 104 (observe HTT temperature at T 101 < 4.4 K) OK ‘f J,{
3.2 | CloseV 502 13:21 jM
313 Start laboratory pump in safety unit, open SV 121 and 13:24 X
' evacuate tubing and filling port interface until P 512 < 5 mbar ' J(M
3.4 Wait 10 min and not leak rate and take a mass spectrum 4,45 x 10°° mbarl/s M‘E
If leak rate changes significant then further investigations at
35 the filling port interface are necessary -> perform steps in NA
section 8
4 Leak rate measurement with OBA tubing, shield tubing, filling
' port interface and cover tube excluded
4.1 Evacuate cover tube to Pcer < 1 mbar 13:46 fd{
4.2 Wait 10 min and not leak rate and take a mass spectrum 4,55 x 10 mbarlfs /d,f
5 Leak rate measurement with OBA tubing, shield tubing, filling
) port interface, cover tube and AXT excluded
51 | Switch on heaters H 701 and H 702 with 10 W each 14:08 Jdﬂ
52 When P 701 ~ 1 bar: )
— Close inlet valve of He pumping unit | 15:06
— Prepare by-pass to flow meter unit (do not open itl) OK w
-  OpenV 701 15.08
53 When P516 (at OBA ventline outlet) ~ 1 bar: ,
—~ Qpen by pass at pumping unit OK fd?f(
54 Continue heating until AXT is empty and at 1 bar /
Note leak rate and take a mass spectrum 145 X 10 mbarlls (Lj
55 Continue heating of AXT until T 708 > 20 K OK ,H,(
56 | Stop heaters H 701 and H 702 17:02 \lu
Close by pass and start pumping at AXT and OBA until
5.7 pressure P516 < 1 mbar OK M/-
5.8 Wait 10 min and note leak rate 1,0 x 10”° mbarl/s w
6 Leak rate measurement with OBA tubing, shield tubing, filling
' port interface, cover tube, AXT and HTT excluded
61 | OpenV 104 17:42 J(M
6.2 | OpenV 502 17:27 Jd,{
Switch on heaters H 101, H 102, H 103 and H 104 with 10 W .
6.4 each; stop one or more heaters when mass flow > 2 g/s 06.10.05 07:45 D[IM
8.5 Deplete HTT and warmup HTT to T 103 > 20 K, but < 40 K 07.10.05 10:00 Jd,?
4 3 He™ 1,6 x 107 mb/s ‘
6.7 Note leak rates (He" and He”) and take mass spectrum He* 9 x 10 mbarlfs .fOM
6.8 | Close and lock SV 121 10:30 LN
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6.9 | CloseV 502 10:33 )79
6.10 Open V 105 and evacuate HTT and tubing to P 512 < 1 mbar Start: 10:34 Jd/
Continue heating of HTT until T 103 > 30 K, but < 40 K i
6.11 Stop H 101 and H 102 -> observe tank temperatures 13:41 Jd/
6.12 | Stop H 103 and H 104 13:48 V27
08'10'0.85 16:07
. - 1,7 x 10™ mbarl/s
6.13 Not leak rate when it has stabilized repeated 24 h later: Jl{
2,3 x 10° mbarl/s
7 Leak rate measurement of filling port interface and shield
' tubing
7.1 Close V 105 09.10.05 15:12 M
7.2 Close V 104 OK H
Open SV 121 and flush filling port and tubing with He from
/3 dewar OEK J(ﬂ
. ; 3,5 x 107 mbarl/s
7.4 | Wait 10 min and not leak rate (increasing) M
Close V 701 _ .
7.5 Open V 702 and flush the AXT with He from dewar 15:33 vu/(
. . 9,0 x 10™ mbarl/s
76 Wait 10 min and not leak rate (increasing) GIM
7.7 Close V 702 and evacuate filling port and shield tubing OK CU/{
) ) 6,0 x 10° mbarlfs
7.8 Wait 10 min and not leak rate (decreasing) ‘ l M
7.9 | Open V 701 and evacuate AXT OK m
5,7 x 10™ mbarlfs
7.10 | Wait 10 min and not leak rate (decreasing as M
before)
Open V 102, open V 104 and flush the HTT with He from
71 dewar OK Jb”
. . 1,9 x 10° mbarl/s
7.12 | Wait 10 min and not leak rate (increasing) cUL(
Close V 105, open V 105 and evacuate filling port and shield
713 tubing OK m
Wait 10 min and not leak rate 2,0 x 10° mbarl/s
(increasing)
7.14 repeated 15 h later:
1,7 x 10-5 mbarl/s
(increasing)
Close V 105, open V 104 and flush filling port and shield tubing )
7.15 with He from HTT 10.10.055 08.56 H (
. . 2,7 x 107 mbarl/s
7.16 Wait 10 min and not leak rate (increasing) w
7.17 | Open V 502 (check that one way valve is installed OK J dﬂ
B. Sealing of filling port (activity to be released in telecon) 12.10.05 /(,I,,ﬂ
8.1 Remove airlock - check that plug of SV 121 stays in place OK J(u
8.2 Prepare plug for filling port tube oK /:/M
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8.3 Remove plug of SV 121 and insert immediate plug for filling OK
port tube - Attention: Cold Helium gas is evaporating the filling
port! ,,&()(
Check that not Helium is evaporating through the plug.
8.4 Remove pressure plate OK W
6,5 x 10° mbarl/s
8.5 Check the leak rate (slowly decreasing) /‘ M
8.6 Cover filling port interface with a plastic foil and evacuate this already covered by j
) volume to reduce Helium content around this interface steps before Jf) :
already covered by
8.7 Check leak rate steps before /dp
. already covered by '
8.8 | Remove the plastic foil steps before JM
89 Seal filling port / CVV interface and screws of filling port with 12.10.05 )
9 | RTV 691 AB (f,}\P
8.10 Check leak rate step skipped J (]/\Q
812 Repeat gluing and leak rate measurement if leak rate doesn't n.a. J [ﬂ\
improve
8.13 | Mount pressure plate OK M
8.14 Remove plug of filling port tube and insert immediate plug of OK
SV 121 Attention: Cold Helium gas is evaporating the filling f J‘e
port!
815 | Mount airiock oK i
¥
1!
8.16 | Evacuate airlock and flush airlock with GHe 3 x oK de
8.17 | Open SV 121 OK /‘ﬂ
]
8.18 | Check leak rate 2,1 x 107 mbarl/s M
9 Get cryostat back to IMT conditions with HTT evacuated (to
) isolate the HTT leak) and AXT filled at He Il temperatures:
91 | OpenV 102 and V 104 to cool down HTT to about 5 K OK ‘y,(
91 Close V 102 and V 502 OK /J»f
) Open V 701 to pump down AXT and HTT
9.2 | CloseV 104 (HTT evacuated and isolated) OK J40
9.3 | Open V 702 and cool down AXT OK J(M
9.4 | Fill AXT with LHe Il OK e
05 Close V 105 and start He pump | to start He Il production in OK
) AXT /{,w
Open V 502 OK
96 Set transfer line into filling airlock and open SV 121 to cool QUI)
’ shields from external dewar (parallel to He Il production in
AXT)
9.7 Final status to be reached:
HTT evacuated 0.16 bar
AXT partly filled with LHe Il OK é q
Shield cooling provided by external dewar OK
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Logsheet

05.10.05 10:38

Close inlet valve of leak tester (LT)

Open inlet valve of mass spectrometer (MS)
Take a mass sgectrum (partial pressure):
He* = 3,2 x 10 mbar

He® = 4,0 x 107" mbar

N, = 3,2 x 10° mbar

10:41

Close MS /open LT
Note background leak rate: 4,7 x 10°° mbarl/s

10:44

QOpen SV 922

10: 48

Close LT/ open MS

Take a mass s?ectrum (partial pressure}:
He* = 3,2 x 107 mbar

He® = 4,0 x 10™° mbar

N, = 2,5 x 10°° mbar

10:52

Close SV 121

10:55

Close MS/open LT

10:57

Close V 701

11:07

Close LT / open MS
Take a mass s;,)ectrum {(partial pressure):
He* = 3,6 x 107 mbar
He® = 2,2 x 107" mbar
N, =2,3 X 10°® mbar
pus = 4,3 x 10° mbar
w0 = 6,4 x 107 mbar

Close SV 922 for launch break
Close MS

13:10

Re-open SV 922

13:21

Close V 502

13:22

Close V 104

13:24

Open SV 121 and evacuate tubing to HTT and through shields

13:40

Open MS
Take a mass s?ectrum (partial pressure):
He'=3,1x10"" mbar
He® = 1,2 x 10" mbar
N, =2,1x 10™ mbar
pus = 2,6 x 10°° mbar
| Pisat = 3,2 x 10°° mbar

13:45

Close MS /open LT

13:46

Start evacuation of cover tube

13:59

Close LT/ open MS

Take a mass spectrum (partial pressure):
He® = 2,8 x 107 mbar

He® = 1,7 x 10™*° mbar

N, =2,1x 10"° mbar

Pus = 2,5 x 10° mbar

Disol = 1,0 X 10°° mbar

Release AIT:

Release SE: Release PA/Safety:

Sign off (PA/QC/Team Leader)

P. Mack

C. Schlosser E. Lamprecht
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14:03 Flushing cover tube with GHe to 1 bar
14.07 Close MS/open LT
14:08 Start H 701 and H 702 with 10 W each
15:06 Close inlet valve of He pump |
15:08 Open V 701
15:15 Close LT / open MS
Take a mass sgectrum (partial pressure) - AXT at 4,2 K, 1 bar, OBA tube at 1 bar:
He*= 1,2 x 10™° mbar
He®=2,2 x 107 mbar
N, = 2,0 x 10° mbar
Pus = 2,0 x 10° mbar
Pisol = 2,1 X 10°° mbar
15.24 Close MS /open LT
16:35 AXT empty; AXT and OBA tubing at 1 bar
Leak rate = 1,45 x 10”° mbarl/s
16:37 Close LT / open MS
Take a mass sgectrum {partial pressure):
He* = 1,0 x 10° mbar
He® = 2,0 x 10"° mbar
Nz = 1,9 x 10° mbar
Pus = 2,3 x 10° mbar
Pisot = 1,8 X 10" mbar
16:45 Close MS /open LT
16:50 Close by-pass at He pump | -> stop flow
Start pumping at AXT and OBA tubing
1702 Switch off H 701 and H 702
17:10 Close LT/ open MS
Take a mass s?ectrum (partial pressure):
He*= 53 x 107 mbar
He® = 1,2 x 107° mbar
N, = 1,9 x 10° mbar
Pus = 2,1 x 10° mbar
Pisot = 1,5 x 10 mbar
17:17 Close MS /open LT
17.23 Close SV 121
17:24 Open V 104 -> flush shield tubing
17:27 Open V 502 (one way valve installed)
17:31 Close LT/ open MS
Take a mass spectrum (partial pressure):
He®=6,8 x 107 mbar
He®= 3,2 x 10" mbar
N, = 1,9 x 10°° mbar
pus = 2,1 x 10° mbar
Pt = 1,2 X 10 mbar
17:33 Close MS /open LT
17:35 Start H 101 with 10 W
17.37 Close SV 922 (for night break)

Close MSand LT
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Start turbo pump

17:44 Open SV 922

06.10.05 7:45 Remove one-way valve

Start H 102 with 10 W

10:38 Start H 103 with 10 W (5 W effective)

11:00 Start H 104 with 10 W (5 W effective)

18:15 Close backing valve of turbo pump
Open valve to MS/LT at airlock
Open LT -> perform leak test with warming up HTT at 1 bar:
q = 3 x 10 mbarl/s

18:22 Close LT / open MS
Take a mass sgectrum (partial pressure) @ T101=9.03K; T102=893K; T 106 =488 K
He®=2,8 x 10~ mbar
He® = 3,7 x 10° mbar
N, = 2.4 x 10° mbar
Pus = 1,0 x 10 mbar
Pisat = 4,2 X 10° mbar

18:25 Close valve to MS/LT at airlock

18:26 Close MS

18:28 Switch off H 101 and H 102

18:30 Install one-way valve

07.10.05 09:30

Perform background leak rate measurement of set-up (w/o airlock):
He* 2,0 x 107 mbarlfs
He 2,0 x 10 mbarl/s

09:52

Close LT / open M3

Take a mass sgectrum (partial pressure) of set-up (w/o airlock):
He® = 1,8 x 10° mbar

He® = 1,5 x 10" mbar

N, = 2,0 x 10° mbar

Pus = 6,4 x 10°° mbar

09:54

Close MS /open LT
Close backing valve of turbo pump
Stop turbo pump

09:57

Open valve at airlock to MS / LT

10:03

Open MS

Take a mass sgectrum (partial pressure) of set-up (with airlock):
He'= 6,5 x 10”° mbar

He® = 1,0 x 107"° mbar

N, = 2,0 x 10° mbar

Ppus = 5,8 x 10° mbar

10:07

Close MS /open LT
Perform baclgground leak rate measurement of set-up (with airlock):

He> 2,1 x 10 mbarl/s

10:09

Open airlock

10:11

Close LT / open MS

Take a mass spectrum (partial pressure} @ HTT at ~ 15 K, 1 bar
He* = 3,7 x 10™ mbar

He®= 4,7 x 10° mbar

N, = 2,0 x 10°° mbar

pus = 7,1 x 10° mbar

Pisol = 5,5 X 10°° mbar

Switch LT to He*




EADS Astrium

HERSCHEL H-EPLM Iss: 2

ACTIVITY SHEET HP-2-ASED-SD-0058

Page 8§ of 18

10:16

Close MS /open LT
Perform leak rate measurement: 8 x 10™* mbarl/s increasing

10:22

Close airlock
Close valve to MS / LT at airlock
Start turbo pump

10:26

Open airlock

10:27

Start H 101 and H 102 with 10 W each

10:30

Close SV 121

10:33

Close V 502

10:34

Open V 105, start pumping down HTT

13:19

Close airlock
Close backing valve of turbo pump
Stop turbo pump

13:21

Open valve at airlock to MS /LT

13:25

Open airlock

13:41

Switch off H 101 and H 102

13:42

Close LT / open MS

Take a mass spectrum (partial pressure) @ HTT at ~ 30 K, prrr < 100 mbar
He* = 1,1 x 10”7 mbar

He® = 1,0 % 10™"° mbar

N, =16 x 10" mbar

Pus = 1,9 x 10 mbar

Pisol = 3.8 X 10 mbar

P 516 (OBA tube outlet) = 22.5 mbar

13:48

Switch off H 103 and H 104

13:53

Close MS /open LT

14:27

Close LT / open MS

Take a mass sl;)ectrum (partial pressure) @ HTT at ~ 30 K, purr < 50 mbar
He=1,3x 10" mbar

He® = 1,0 x 10°"° mbar

N, = 1,5 x 10° mbar

Pus = 1,8 x 10° mbar

Pia = 3,9 X 1077 mbar

14:45

Close MS /open LT
Leak rate: 2,5 x 10° mbarl/s

15:16

Leak rate: 2,4 x 10° mbari/s

15:17

Close LT / open MS
Take a mass s?ectrum (partial pressure) @ HTT at ~ 30 K, purr < 50 mbar
He=1,2 x 10”7 mbar
He® = 1,0 x 107" mbar
N, = 1,6 x 10° mbar
pms = 1,9 x 10°° mbar
so = 3,2 x 107 mbar

15:20

Close airlock
Close valve to MS /LT at airlock
Open backing valve of turbo and start turbo

15:24

Open airlock

08.10.05 15:36

Close airlock, close backing valve of turbo pump, shut down turbo pump
Open valve at airlock to MS /LT
Perform leak test of set-up and airlock: 3.5 x 10" mbarlfs
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15:50 Close LT / open MS

Take a mass sgectrum {(partial pressure) of set-up (with airlock):
He —24x10 mbar

He® —18x10 ° mbar

N2—22x10 mbar

pus = 7.5 X 10° mbar

15:53 Close MS /open LT
15:55 Open airlock
Leak rate: 1,3 x 10” mbarl/s (slowly increasing)
15:58 Close LT / open MS
Take amass sEectrum (partial pressure) @ HTT at ~ 35 K, pyrr < 1 mbar
= 2,0 x 10" mbar
He =1, 9x10'°mbar
N,=17 x 10° mbar
pus =4,1x 10°° mbar
Pisat = 1.8 % 107 mbar
16:01 Close MS fopen LT
16:07 Leak rate: 1,7 x 10™ mbarl/s (slowly increasing)
16:08 Close airlock
Close valve at airlock to MS / LT, open backing valve of turbo pump, start-up turbo pump
16.24 Open airlock

09.10.05 14:40

Close airlock, close backing valve of turbo pump, shut down turbo pump
Open valve at airlock to MS / LT
Perform leak test of set-up and airlock: 3.6 X 10° mbarl/s

14:53

Close LT / open MS
Take a mass sgectrum {partial pressure) of set-up {with airlock):
He =24 x10 mbar
He® —20x10 mbar
N2—21x10 mbar
us = 8,0 x 10" mbar

15:00

Close MS /openLT

15:03

Open airlock
Leak rate: 1,9 x 10° mbarl/s (slowly increasing)

15:056

Close LT / open MS

Take a mass sgectrum (partial pressure} @ HTT at ~ 39 K, pyrr < 1 mbar
He =25x10 mbar

He®=1, 5x10 mbar

N2—17x10 mbar

Pms = 4,8 x 10 mbar

Pisot = 1.3 X 10 mbar

15:09

Close MS /open LT

15:11

Leak rate: 2,3 x 10" mbarl/s (slowly increasing)

15:12

15:19

Close V 104
Close V 105
Open SV 121 -> flush filling port and shield tubing with He from dewar to 1 bar

15:24

Perform leak test of filling port and shield tubing {all other components evacuated):
1,2 x 10°° mbarl/s (increasing)

15:25

Close LT/ open MS
Take a mass s?ectrum (partial pressure) of filling port and shield tubing
He =11x10 mbar (increasing)
He®= 1,2 x 10 mbar
N, =1 6x10 mbar
Pus = 3,3 x 10 mbar
isal = 1,6 X 10" mbar
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15:30

Close MS f open LT
Repeat leak test: 3,5 x 10°° mbarl/s {increasing)

15:33

Close V 701
Open V 702 -> flush AXT with GHe from dewar

15:47

Perform leak test of AXT filling port and shield tubing (all other components evacuated):
7.2 x 10°® mbarl/s (increasing)

15:49

Close LT/ open MS

Take a mass spectrum (partial pressure) of AXT, filling port and shield tubing
He® = 3,8 x 107 mbar (increasing)

He® = 1,0 x 107" mbar

N, = 1,6 x 10° mbar

Pus = 2,8 x 10°° mbar

Pisol = 3,5 X 107 mbar

15:54

Close MS/open LT
Repeat leak test: 9,0 x 10° mbarl/s (increasing)

15:56

Close V 702
Evacuate filling port and shield tubing with laboratory pump in safety unit (AXT at 1 bar)

16:35

Perform leak test of AXT (all other components evacuated - filling port ~10 mbar):
6,75 x 10°° mbarl/s (decreasing)

16:37

Close LT / open MS
Take a mass sPectrum {partial pressure) of AXT
He* = 3,1 x 107 mbar
He® = 1,0 x 107 mbar
N, = 1,5 x 10° mbar
Pus = 2,3 x 10° mbar
isol = 3,2 X 10° mbar

16:44

Close MS / open LT
Repeat leak test: 6,0 x 10® mbarl/s (decreasing)

16:48

Open V 701 and evacuate AXT

16:54

Perform leak test:
5,7 x 10" mbarl/s (decreasing - behaviour as with filled AXT -> no significant leak at AXT)

16:57

Stop pumping at filling port
Flush filling port and shield tubing with He from dewar

16:58

Note leak rate:
6,0 x 10°® mbarl/s (increasing again)

17:00

Open V 102
QOpen V 104 -> flush HTT with He from dewar

17:32

Close V 102

17:37

Close SV 121

17:39

Perform leak test of HTT, filling port and shield tubinng (all other components evacuated):
1,7 x 10°° mbarl/s (increasing)

17:40

Close LT / open MS

Take a mass spectrum (partial pressure) of AXT
He' = 8,3 x 107 mbar (increasing)

He® = 1,0 x 107° mbar

N, = 1,3 x 10”° mbar

Pus = 2.2 x 10°° mbar

Pisol = 3,1 X 10° mbar

1744

Close MS f open LT
Repeat leak test: 1,9 x 10”° mbarl/s (increasing)

17:45

Close V 104
Open V 105 -> evacuate filling port and shield tubing

1748

Perform leak test of HTT, filling port and shield tubinng (all other components evacuated):
1,9 x 10° mbarl/s

17:49

Close LT / open MS

Take a mass spectrum (partial pressure) of AXT
He* = 9,6 x 107" mbar (increasing)

He®= 1,0 x 10" mbar

N, = 1,4 x 10° mbar
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Pus=21x 10 mbar
Pisol = 3,3 X 10°° mbar
17:52 Close MS /open LT
Repeat leak test: 2,0 x 10° * mbarl/s (slowly increasing)
17:56 Close airlock
Close valve at airlock to MS / LT, open backing valve of turbo pump, start-up turbo pump
18:01 Open airlock

10.10.05 07:43

Close airlock, close backing valve of turbo pump, shut down turbo pump
Open valve at airlock to MS /LT
Perform leak test of set-up and airlock: 5,0 x 10°° mbarl/s

07:55

Open airlock
Leak rate: 4,1 x 10°° mbarl/s (increasing)

08:46

Close LT / open MS

Take a mass s;;ectrum (partial pressure) of HTT (~1,15 bar), all other items are evacuated
He =6,6 x10 mbar (increasing)

He® -10x10 mbar

N,=1,4x10"° mbar

Pms = 2,6 X 10 mbar

Pisot = 4,3 X 10° ® mbar

08:53

Close MS / open LT

08:55

Perform leak test of HTT (all other components evacuated):
1.7 x 10°° mbarl/s (slowly increasing)

08:56

Close V 105
Open V 104 and flush filling port and shield tubing with He from HTT

09:21

Perform leak test of HTT, filling port and shield tubing (all other components evacuated):
2,7 x10°° mbarl/s

09:23

Close LT / open MS

Take a mass sgectrum (partial pressure) of HTT, filling port and shield tubing
He =1,2x 10 mbar (increasing)

He® = 1 Ox10 ® mbar

N, =1, 4x10 mbar

Pus = 2,2 X 10 mbar

Disot = 4,7 X 10 mbar

09:33

Close MS /open LT
Repeat leak test: 2,9 x 10" mbarl/s (slowly increasing)

09:59

Close LT / open MS

Take a mass spectrum (partial pressure) of HTT, filling port and shield tubirg
He =1,7x 10 mbar(lncreasmg)

He® -20x10 mbar

N2—16x10 mbar

Pms = 1,9 X 10°° mbar

Pisa = 5,3 X 10°° mbar

10:22

Close MS /open LT

10:27

Open V 502 {one way valve installed)

10:28

Repeat leak test: 3,8 x 10”° mbari/s (slowly increasing)

17:30

Repeat leak test: 7,7 x 10”° mbarl/s (constant)

17:40

Close airlock
Close valve at airlock to MS / LT, open backing valve of turbo pump, start-up turbo pump

17:48

Open airlock

11.10.05 09:39

Close V 502

09:43 Move transfer line to upper position
Close SV 121
09:45 Open V 105 -> start evacuating HTT
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13:10

Close airlock, close backing valve of turbo pump, shut down turbo pump
Open valve at airlock to MS /LT
Perform leak test of set-up and airlock: 3,9 x 10° mbarlfs

13:16

Close LT / open MS

Take amass sEectrum (partial pressure) of HTT (~1,15 bar), all other items are evacuated
He =1,0x10° mbar(:ncreasmg)

He®= 1, Dx10 mbar

N, =1, 7x10° mbar

Pus = 4,7 X 10" mbar

1318

Close MS/open LT

13:21

Open airlock
Leak rate: 1,4 x 10”7 mbarl/s {slowly increasing)

13:32

Close LT / open MS
Take a mass sEectrum (partial pressure) of HTT (~1,15 bar), all other items are evacuated
He =6,5x10 mbar (increasing)
He -10x10 mbar
N;=14x 10 mbar
Pums = 2.7 X 10 mbar
_p,_so.-42x10 mbar

14:30

Close MS / open LT
Leak rate: 2,4 x 10”7 mbarl/s (slowly increasing)

14:32

Close airlock
Close valve at airlock to MS / LT, open backing valve of turbo pump, start-up turbo pump

14:40

Open airlock

12.10.05 07:43

Close airfock, close backing valve of turbo pump, shut down turbo pump
Open valve at airlock to MS /LT
Perform leak test of set-up and airlock: 4,2 x 10" mbarl/s

07:50 Open airlock
08:47 Leak rate: 4,5 x 10™ mbarl/s (slowly increasing)
08.48 Close LT / open MS
Take a mass sgectrum (partial pressure) He S/S evacuated
He =26 x 10" mbar
He®=1 0x101°mbar
N; =1, 5x10 mbar
pms— 2.4 x 10° mbar
isol = 1,7 X 10"® mbar
08:55 Close MS / open LT
Leak rate: 4,7 x 10 mbarl/s (slowly increasing)
08.56 Close V 104
Close V 105
09:00 Open SV 121 -> flush filling port and shield tubing with Helium from dewar to 1 bar
Leak rate: 6,8 x 10™ mbarl/s (increasing)
09:25 Remove airlock
Remove SV 121 plug; install dummy plug in filling port
Remove pressure plate
09:30 Leak rate: 6,5 x 10" mbarl/s (slowly decreasing)
09:30 Close LT/ open M3

Take a mass spectrum (partial pressure) of filling port and shield tubing, airlock and
pressure plate removed all other items are evacuated
e =26x107 mbar
He®=1 0x10 mbar
N,=14x 10° mbar
Pms = 2,0 % 10°° mbar

Pisat = 2,8 X 10"® mbar
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09:35 Close MS / open LT

Leak rate: 6,0 x 10 mbarl/s (slowly decreasing)

Rework at filling port / CVV interface with glueing using RTV 681 A/B

15:32

Leak rate: 2,3 x 10™ mbarl/s (constant)

15:33

Close LT / open MS
Take a mass spectrum (partial pressure) of filling port and shield tubing, airlock and

pressure plate removed all other items are evacuated - after rework
He =1,1x107 mbar

He® —10x10 mbar

N, =1 8x10° mbar

Pus = 1 4 x 10°® mbar

Pisol = 4,8 X 10 mbar

15:45

Close MS / open LT
Leak rate: 2,1 x 10 mbarl/s

15:48

Close airlock
Close valve at airlock to MS / LT, open backing valve of turbo pump, start-up turbo pump

15:53

Open airlock

13.10.05 07:41

Close airlock, close backing valve of turbo pump, shut down turbo pump
Open valve at airlock to MS /LT
Perform leak test of set-up and airlock: 5 x 10™° mbarl/s

08:00

Open airlock
Leak rate: 6,9 x 10”7 mbarl/s {increasing)

09:14

Leak rate: 2,2 x 10° mbarl/s

09:18

Close LT / open MS

Take a mass sEectrum (partial pressure} He S/S evacuated
He =92 x10 mbar

He® -10x10 mbar

N,=20x 10° mbar

Pus = 4,7 X 10" mbar

Pisat = 1.0 x 10°° mbar

09:31

Close MS / open LT
Leak rate: 2,2 x 10°° mbarl/s

Re-mount pressure plate

Re-mount airlock

Install transfer line

Evacuate/flush airlock and transfer line 3 x

Evacuate airlock and transfer line (laboratory pump still pumping)

11:20

Open SV 121 -> evacuate filling port and shield tubing with laboratory pump

11:35

Flush filling port and airlock with Helium from dewar
Evacuate / flush with Helium 3 x

12:00

Leak rate: 3,2 x 107 mbarl/s at the end of evacuation cycle (tubing, filling port and airiock
evacuated)

12:00

Close LT / open MS
Take a mass spectrum (partial pressure} at the end of evacuation cycle (tubing, filing port
and airlock evacuated)
He =1,1x107 mbar
He®=1,0x 10 mbar
N; =1 Bx 10 mbar
pMS—2 1 x 10 mbar
 Pisat = 1.5 X 10> mbar

12:03

Close MS / open LT
Leak rate: 3,1 x 10°® mbarl/s at the end of evacuation cycle {tubing, filling port and airlock

evacuated)

12:05

Flush shield tubing, filling port and airlock with He from dewar

12:08

Leak rate: 3,2 x 10° mbarl/s at the end of evacuation cycle (tubing, filling port and airiock
fiushed)
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12:09

Close LT/ open MS

Take a mass spectrum (partial pressure) at the end of evacuation cycle (tubing, filling port
and airlock ﬂushed)

He =1,2x 107 mbar

He’ =1, 0x10‘°mbar

Ny=1 9x10 mbar

Pums = 2 0x 10 mbar

Pisa = 1,5 x 107 ® mbar

12:12

Close MS / open LT
Leak rate: 3,2 x 10° mbari/s

1444

Repeat leak rate measurement: 4,1 x 10”° mbarl/s

14:44

Close LT / open MS

Take a mass spectrum (partial pressure) at the end of evacuation cycle (tubing, filling port
and airlock ﬂushed)

He =1,7 x 107 mbar

He®=1, 0x1o“’mbar

N2—24x10 mbar

Pms = 2,1x 10 mbar

Pisa = 1,9 x 107 ® mbar

14:52

Close MS / open LT
Leak rate: 3,2 x 10" mbarlis

14:55

Open transfer line valve and insert transfer line completely and move it back by ~ 20 mm

15:10

Open V 502
Remove one way valve -> start cooling down shields (HTT still closed and evacuated)

Mass flow increases to ~ 0,8 g/s

15:42

Repeat leak rate measurement: 4,1 x 10° mbarl/s

15:42

Close LT / open MS

Take a mass spectrum (partial pressure) at the end of evacuation cycle (tubing, filling port
and airlock ﬂushed)

He =1,6x107 mbar

He’=1, 0x10 mbar

N2—13x10 mbar

Pus = 1,2 x 10 mbar

Pisol = 6,4 x 10 mbar

15:53

Close M3 / open LT
Leak rate: 3,9 x 10 mbarlis

17:10

Repeat leak rate measurement: 4,7 x 10" mbarl/s

17:10

Close LT/ open MS
Take a mass spectrum (partial pressure) at the end of evacuation cycle (tubing, filling port
and airlock ﬂushed)
He =1,9x 107 mbar
He’ =1 0x101°mbar
Nz=1 3x10 mbar
Pus = 1 B x 10 mbar
Pisol = 5,5 X 107 mbar

17:15

Close MS / open LT
Leak rate; 4,6 x 10°® mbarl/s

17:17

Open V 102

17:27

Open V104 when P 101 > 0,95 bar -> cool down of HTT to 4.2 K to activate adsorbers

17:40

No flow when inserting the transfer line completely -> V 104 frozen?
Close V 104
Start VH 104

18:02

Open V 104
Stop VH 104 -> mass flow increases -> blockage removed

18:23

Close LT / open MS
Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock
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ﬂushed with Hellum HTT at48 K
e =58x 10 mbar
He® =1 0 x 10 ® mbar
N2—24x10 mbar
pms = 1,8 x 10 mbar
Piso = 1,8 X 10 mbar

18:30

Close MS / open LT
Leak rate: 1,5 X 10"° mbarl/s

Install 76 mbar overpressure valve at dewar and keep small Helium flow from dewar through
HTT running over night
Install one way valve

18:36

Close airlock
Close valve at airlock to MS / LT, open backing valve of turbo pump, start-up turbo pump

18:41

Open airlock

14:10:05 07:15

Remove one-way valve
Increase dewar pressure

07:32

Close airlock, close backing valve of turbo pump, shut down turbo pump
Open valve at airlock to MS /LT
Perform leak test of set-up and airlock: 5 x 10°° mbarlfs

07:41

Open airlock
Leak rate: 5,8 x 10°° mbarl/s (increasing)

07:57

Close LT / open MS
Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock
ﬂushed with Hehum HTT at48 K
He =21x 107 mbar
He® -10x10 mbar
N,=1,1 x 10° mbar
Pus = 2,9 X 10"® mbar
isal = 7,8 X 10" mbar

08:07

Close MS / apen LT
Leak rate: 7,8 x 10°° mbarl/s

08:32

08:42

Ciose V 104
HeatV 104 to 90 K
Open V 104

16:48

Close LT / open MS
Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock
ﬂushed with Hellum HTT at20 K
He =1 7x10 mbar
He’=1,0x 10 ° mbar
N2—13x10 mbar
Pms = 1,4 X 10" mbar
Pisal = 4,2 X 10°® mbar

16:55

Close MS / open LT
Leak rate: 4,2 x 10°° mbarl/s

17:50

Leak rate starts to decrease slowly at a HTT temperature of ~12 K {bottom part)
Omax = 4,85 X 10”° mbarl/s

17:53

Close LT / open MS

Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock
ﬂushed with Hellum HTTat12 K

He =1,6x107 mbar

He’ -30x10 mbar

N, =11 x 10° mbar

pms = 1,6 x 10 mbar

Disol = 4,6 X 10° mbar

18:00

Close MS / open LT
Leak rate: 3,9 x 10™° mbarl/s

18:31

Repeat leak rate measurement: 2,2 x 10™ mbarl/s

18:31

Close LT / open MS
Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock

flushed with Helium, HTT at 7 K
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He =6,3x 10“‘J mbar (decreasing)
He® = 1 0x10 mbar

No=1,1x 10° mbar

Pms = 1 2 x10° mbar

Pisol = 1,5 X 10”7 mbar

18:36 Close MS / open LT
Leak rate: 1,5 x 10°° mbarl/s
18:38 Close V 701
Open V 702 -> flush AXT with Helium from dewar
18:41 Open V 105 when P 701 > 0,95 bar
18:45 Close V 102 -> speed up cool down of AXT
18:59 Open V 102
19:00 Close V 702
Install one way valve
19:06 Repeat leak rate measurement: 1,6 x 10 mbarlfs
19:06 Close LT/ cpen MS
Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock
ﬂushed with Helium, HTT at6 K
He =6,2x10° mbar
He® —-10x10 mbar
N, =1, 1x10° mbar
pus = 1,3 x 10 mbar
Pisa = 1,5 X 107 mbar
19:10 Close MS / open LT
Leak rate: 1,8 x 10° mbarl/s
19:12 Close airlock
Close valve at airlock to MS / LT, open backing valve of turbo pump, start-up turbo pump
19:17 Open airlock

15:10:05 18:00

Close airlock, close backing valve of turbo pump, shut down turbo pump
Open valve at aiflock to MS /LT
Perform leak test of set-up and airlock: 3,2 x 10™° mbari/s

18:06

Open airlock
Leak rate: 6,0 x 10" mbarl/s (increasing)

18:18

Close LT / open MS

Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock
flushed with Helium, HTT at 13 K

He4 =41x 10_7 mbar

He® —1Dx10 ® mbar

N; =1, 1x%10° mbar

pms = 3,1 X 10 mbar

Pisa = 1.4 X 10°® mbar

18:25

Close MS / open LT
Leak rate: 7,8 x 10°° mbarl/s

Close MSand LT

Close airlock

Close valve at airlock to MS /LT

Install line to MS / LT between electrical and manual backing valve of turbo pump

18:55

Close SV 121

Open backing valve of turbo pump

Close manual backing valve of turbo pump

Open valve to MS /LT

Perform background measurement: 5,3 x 10”° mbarl/s

19:07

Start-up turbo pump
Perform background measurement: 4,6 x 10°° mbarl/s




EADS Astrium

HERSCHEL H-EPLM

ACTIVITY SHEET AP-2-ASED-SD-0038 | page 17of 18

1913

Open airlock
Leak rate: 1,1 x 10™ mbarl/s (decreasing)

19:23

Close V 102

19:24

Close LT / open MS

Take a mass spectrum (partial pressure) with HTT, filling port, shield tubing and airlock
flushed with Helium, HTT at 13 K

He4 =22x 1(.}'6 mbar

He® = 7 x 107" mbar

N2—21x10 mbar

pPus = 1,5 10 mbar

Pisat = 4,3 X 10 mbar

19:29

Close MS / open LT
Leak rate: 0,9 x 10 mbarlis

19:33

Close valve to MS /LT
Open valve to fore pump

17.10.05

09:50

Open SV 121
Open V 102 -> restart cool down of HTT

11:20

Close valve at transfer line
Close SV 121

Close V 102

Close V 502

11:30

Open V 701 -> start pump down of AXT and HTT

Leak rate: 4 x 10”° mbarlis

18.10.05

Close valve to fore pump
Open valve to MS I LT
Leak rate: 5,4 x 10°° mbarlis

Close LT / open MS

Take amass sgectrum (partial pressure) with He S/S evacuated, HTT at 7 K
He —33x10 mbar

He®=1x 10" mbar

N,=19x 10° mbar

pums = 7.7 X 10" mbar

Pisal = 4.3 X 10" mbar (measurement behind turbo pump)

08:30

Close V 104 -> isolate HTT
Close V 701

08:40

Open SV 121
Close V 105 -> flush tubing and filling port

08:50

Insert transfer line
Open V 702
Open V 105 -> flush AXT

08:52

Open V 502 -> cool down and fill AXT

08:54

Take a mass spectrum (partial pressure) with filling port, shield tubing and AXT flushed,
HTTat?K AXTat50K

He -68x10 mbar

He® = 1 1x10 mbar

N;=1 4x 10°® mbar

Pus = 5,3 X 10 mbar

Disot = 4,3 X 10°® mbar (measurement behind turbo pump)

08:56

Close MS / open LT
Leak rate: 3,4 x 10°* mbarl/s

13:45

Close V 105
Open V 701 -> cool AXT via OBA

14:20

Open V 105
Open by pass at He pump | -> start filling of AXT

15:565

End of dewar
Close V 702, retract transfer line
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Close SV 121

16:10

AXT filling level: LL1=38,9cm; LL2 = 61,4 cm

Close V 105

Close ball valve / needle valve to He pump |
Close by pass valve at He pump |

Restart He pump | -> start He Il production in AXT

17:06

New dewar: open SV 121 and start cooling of shields from external dewar

17:48

Leak rate: 5,6 x 10" mbarl/s

17:49

Take a mass spectrum (partial pressure) with filling port and shield tubing flushed, HTT at
130 mbar and 30 K, AXT partly filled and pumped down @ 60 mbar, 2,4 K

He =1 3x10 mbar

He® = 1 x 107"° mbar

N2—14x10 mbar

Pus = 2,3 X 10" mbar

Pisol = 1,9 X 10°® mbar {measurement behind turbc pump)

17:59

Close MS / open LT
Leak rate: 5,4 x 107 mbarlis

18.04

Close vaive to MS /LT
Open valve to fore pump

19.10.05

H 702 power adjusted to 0,3 W
Shield cooling adjusted: dewar pressure 185 mbar
Cover flushing started with dewar pressure ~70 mbar

09:45

Leak rate: 9.5 x 107" mbarl/s

09:46

Take a mass spectrum (partial pressure) with filling port and shieid tubing flushed, HTT at
150 mbar and 30 K, AXT partly filled with LHe ||
e =1,9x 10 mbar
He® = 1 x 10™"° mbar
N,=1, 3x10° mbar
Pus = 2,9 x 10 mbar
Pisa = 6,9 x 10° mbar (measurement behind turbo pump)

09:55

Close MS / open LT
Leak rate: 8,5 x 10”7 mbarl/s

16:00

Leak rate: 1,2 x 10° mbarl/s

16:08

Take a mass spectrum (partial pressure) with filling port and shield tubing flushed, HTT at
150 mbar and 30 K, AXT partly filled with LHe Ii

He = 2,7 x 10°® mbar

He®=1x 1010 mbar

N,=12x10° mbar

Pms = 2,6 X 10 mbar

Piso = 7,0 X 10" mbar (measurement behind turbo pump)

16:12

Close MS / open LT
Leak rate: 8,5 x 10”7 mbari/s

16:15

Ciose valve to MS / LT
QOpen valve to fore pump
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Nonconformance Report
NCR Tithe SPIRE EQM Cooler recycling
NC ltem Identification SPIRE
Next Higher Assembly HERSCHEL INSTRUMENTS AND TELESCOPE (CFE)
Drawing No Sr No. EQM
Procedure No
Suppiier RAL Purchase Order
Subsystem Model EQM
' 333"2’;3533{; Location: ASEDOTN NC Detected During Test
Description of Nonconformance Requirements Violated

The first SPIRE cooler recycling performaed on 26.09.05 only achieved a temp of app 0420 Kand ahold  SPIRE IMT TP
time of

less than 3 hrs.

A second recycle was tried on 27.09.05 after the cryostat had been pumped/evacuated for 3 hrs.

The alr lock had been closed for app 10 days when the PLM was moved to the tilting dolly prior to the start
of IMT.Pump was still running following the reintegration.

The leak detection was 10-4mblit/sec.

The second recycle achiaved a temp of 0.328k but this is not sufficient for performance tests.(Temp plots
to

ba attached).

Customer NRB to be held 27.09.05 {tefecon ESA)

. Initlator: Date, Name and Signature 27-SEP-05  D.Hendry

Internal NRB Dispositions Classification:

27.09.05 ESA ASP,ASED,RAL. Major [X] Minoer [ |
SPIRE consider that IMT cannot continue untll cooler recycling can be successfully

performed and a temp below 0.300k can be achieved. S

The possible causes of the fallure were identified as follows. Customer Notffication
1)He 4 lgak causing a He film on the detector surface.This was seen during ILT and the 27-SEP-05

temp was increased to 4.2k to remove the film and was successful In achleving a good :

recycling and hold time.

2)He 3 problem with strap or heat switch.

The NRB agrees 2 parallel actions.

Al/1 SPIRE to analyse the load curves to investigate problems of strap and heat switch

Al/2 ASED to heat up AXT to 4.2k and continue pumping for 24 to 36 hrs (tifl 29.09.05
momingto remove the He film from the detector and evaporator surfaces and remove the He.
Vacuum and leak detection will be monitored.

Temp,vacuum and leak detection values will be assessen prior to a further cooler recycle

on 29.09.05 AM, the results of this test will be discussed in a follow on NRB {o be
reconvened after the test.

Ref. to MoMs
Cause of NC ‘ Cormective/Preventative Actions Verification
Ref to Failure Report !
| PA Engineering [
Date: 27-SEP0S 27-SEPO5 27-8EPO5 | ZT-SEP-05 | 27-SEPO5 | 27-SEP05 | 27-SEP-05 | 27-SEPOS | 27-SEP05 | 27-SEPL5
MName: D.Hendry ! S.lcter DHendry | C.Schiosaer i S.lisen G.DoUbmvik | C.ivwell | C.Scharmber| WPInlsr- | B.Swinyard |
. Signature: ‘ : ‘ g Krainer ‘ j
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Customer NRB Dispositions (Class Major Only) Ref. to MoMs

28.09.05 follow on NRB ESA,ASP,ASED.RAL

Following the warm up to 4.2k and pumping for 36 hrs (20hrs at AXT temp 4.2k + 16hrs
during cool down of AXT 1o 1.6k)a 3rd cooler recycle was performed

with the following conditions.

Evaporator temp 1.75k

cover temp app 10 k

Vacuum 1.5x10-7

Back ground leak rate 1.3x10-4

During recycling after 2.5 hrs the cooler temp was 0.284k

Temp started to rise and was 0.318k after 1 hr (temp plots will be attached to this NCR)
SPIRE consider this is not acceptable to continue with IMT.

The NRB considers that the heat transfer is caused by free He flow between cold and warm
surfaces which causes a film to form on the detectors and evaporator.

This free He probabiy comes from tha know leak on the filling port I/F into the CVV and
has also saturated the absorbers at the bottom of the main tank.

The NRB congidered that the leak tightness of the filling port/CVV IfF could be improved
by inserting a glue at this I/F.

For this activity the aidock and the pressure plate has to be removed and the He S5 has
to be closed by a dummy plug In the filling port instead of the SV121.

ASED say it is not certain that the gluing of the I/F will have an effect on the leak
tightness

ASED advise that due to the isclation vacuum there Is a risk during the rework operation,

For the proposed rework ASED will provide a detailed drawing of the I/F and plug and
will identify the materials and procaedure to be used AI/ASED 30.09.05.

In an attempt to remove the He film and the free He within tha cryostat(and instruments)
the AXT will be deplated and warmed to above 20k with continual pumping.

The warm up/cocldown and filling port I/F rework ig estimated to take 1 week.

It is also considered that even with the warm up and rework thera ls still the

possibility that as the absorbers are saturated not all the free He will be removed and
could still have an effect on the cooler hold time and operation.

ASP will review the load curves and temperature profile of the recycling and provide an
analysis. AI/ASP

29.09.05 Follow on investigations to measure the leak rate.

A mass spectrometer has been connected to the airock SV922.

The turbc pump is still running but the backing valve behind the pump Is closed (ie,
turbe pump not effective)

The measurements from the mass spectrometer are the following.

Hydrogen =1.6*10-9

! Hed =1,3*10-12

Hed =1.0"10-9

Water=1.9*10-8

N2=6.5*10-9

02=1.4*10-9

The results will be assesed by ASED cryo engineering.

Finally Determined Cause of NC Comective/Preventative Actions
Ref to Failure Report

Varification

Request for Waiver v Alert _ Other related Documents

Yes || No | Reference: Yos [ No! | Reference:

NCR Close Out
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Follow on NRB with ESA, ASP and ASED (C. Jewsll, M. Pastorino, R. Hohn, C. Schiosser):
Status:

2 leaks identified: HTT with 2 x 10-5 mbari/s and filling port + shield tubing with 2 x

10-5§ mbari/s, in total 4 - 5 x 10-5 mbarl/s

A first leak test at IMT conditions (HTT at 4,2 K and AXT at 1,55 K) a tolal leak rate of

4,5 x 10-6 mbar/s was measured -> the adsorbers wera still active and improved the leak

rate by a factor of 10.

3,42 m? Grafoil adsorbers are installed in the EQM PLM = 3420 std cm? (see ISO NCR MB-PLM-
- 045, rev B, 30.01.1990.

The following options have been discussed during the NRB:

1. Start cool down and get IMT conditions as fast as possible. Perform PACS somption
cooler test on 13.10.05.

2. Sealing of fllling port I/F according HP-2-ASED-SD-0068 step 8. This would improve the
leak rate by a factor of 2 in best case. (remember; measured leak rate of filling port

I/F during integration was 3 x 10-6 mbari/s)

| 3. Sealing of filling port VF according HP-2-ASED-SD-0058 step 8, evacuating and
isolating HTT combined with cooling of shislds via an external supply (via cryostat

intemal safety line). This is a new procedure and it has to be verified that it is

pessible at all. Impact on schedule of option 3 is 2 days.

ESA request to go as proposed in option 3, because, although not known that it reduces
the leak rate distinctly, it is the best what can ba done to for the Instruments.

ASED stated that all thermal requirements for Instrument tests on the EQM have baen
fulfiled (LO, L1 and L2 temperatures) and that there is no requirement specifying the
allowable leak rate respectively the allowabie Helium content in the cryostat.

SPIRE made similar observations during FM ILT. SPIRE shall provide information about
their set-up (e.g. leak rate of cryostat, temperature characteristics) when they detected
the problem.

After the NRB, ASED PM agrees to follow option 3. However it has to be noted that there
is no guarantee that the environmental conditions for instrument test can be improved by
that measures. The interface between filling port and CVV will be sealed with a liquid
leak seal, the screws of the filling port will be sealed with STYCAST 2850 GT.

closed see ACD 0059 and MoM HP-2-ASED-MN-1096 (The filing port leak has been tightened
with glue (RTV 691)).

Finally Determined Cause of NC ‘ Correctiva/Praventative Actions

! Refto Failure Report !

Alert Other related Documents
Yes [_] No [_! Reference:

Request for Waiver
Yes [ | No | | Reference:

NCR Close Out

NRB Approval

Organization/
Name

Date, Signature
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Company

ESTEC

Project Name - NCR-Ng: HP-112000-ASED-NC-1513
HERSCHEL-PLANCK Related Internal NCR-No:
Critical Hem:Yes [ | No 'X Revision 1
- Page 50of 6

Nonconformance Report - Continuation Sheet -

NCR Treatment Sequencs / Findings / Statements / Actlons

Actlon Conclusion / Remark Closed

Int. Ref Actionee Due Date

C1-1 RAL 30-SEP-05 Al/1 SPIRE to analyse the load curves Yes | No X
to investigate problems of strap and _ _
heat switch

Int. Ref Actlonee Due Dats Actlon Conclusion / Remark Closed

C1-2  ASED 30-SEP-05 Alf2 ASED to heatup AXTto4.2kand  Ciosed Yes (X] No [
continue pumping for 24 to 36 hrs

Int. Ref Actionee DueDate Action Conclusion / Remark Closed

C1-3  ASED 30-SEP-05  For the proposed rework ASED will Yos [X No| 1
provide a detailed drawing of the I/F
and plug and
will identify the materials and
procedure to be used AVASED 30.09.05.

Int. Ref Actionee Due Dats  Action Conclusion / Remark Closed

Cc14 ASP 30-8EP-05 ASP will review the load curves and Yes [ | No
temparature profile of the recycling

and provide an
analysis. Al/ASP
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HERSCHEL-PLANCK

ESTEC
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Related internal NCR-No:

NCR-No: HP-112000-ASED-NC-1513

- Critical ltem:Yas | | No X Revision 1

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments
Description Filename Last Updated
1 Graph of 1st SPIRE coofer recycle SPIRE_Cooler_Recycle_1.jp 30-SEP-05 08:42:17
Description Filename Last Updated
2 Graph of 2nd SPIRE cooler recycle SPIRE_Cooler_Recycle_2.jp 30-SEP-05 08:42:30
Description Filename Last Updated
3 Graph of 3rd SPIRE cocler recycle SPIRE_Cocler_Recycle_3.jp 30-SEP-05 08:42:44
Description Filename Last Updated
4 As run procedurs for leak testing HP-2-ASED-3D-0058_2-AsRun 10-OCT-08 17:20:07
Description Filename Last Updated
5 Drawing of filting port interface and set-up for | FilingPort-SetUp.pdf 10-OCT-05 17:22:46




EADS Astrium Distribution List Herschel
|Name ~~: oot pepdComp b Name o DLl DepdComp
Adberti von Mathias Dr. AQE22 Schink Dietmar AED44
Barlage Bermhard AED11 x Schlosser Christian OTN/AQAS4
Bayer Thomas AQOAS2 Schmidt Rudolf FAE22
Brune Holger AOAS5 Schweickert Gunn AQE22
Fehringer Alexander AOE13 Sonn Nico AOES1

X Fricke Wolfgang Dr. AED 65 Steininger Eric AED32
Geiger Hermann AOAS2 X Stritter Rene AED11
Gemer Wili AED11 Suess Rudi AOAS4

)k Grasl Andreas OTN/AQAS4 Thémer Klaus-Horst Dr. OTN/AEDES

: Grasshoff Brigitte AET12 Wagner Klaus AQE22
Hauser Armin AOE22 Wietbrock Walter AET12

X |Hendry David Terma Resid. Wéhier Hans AQE22
Hengstler Reinhold AQA 5 Wdssner Ulrich ASE442
Hinger Jargen AOE22 X [Alcatel ASP
Hofrmann Rolf ASE442 X, |[ESA/ESTEC ESA

¥  |Hohn Rudiger AEDGS Instruments:
Holzle Edgar Dr. AED44 MPE (PACS) MPE
Huber Johann AQAS52 RAL (SPIRE) RAL
Hund Walter ASE442 SRON (HIFI) SRCN
ldler Siegmund AED312 Subcontractors:
lisen Stijn Terma Resid. Air Liquide, Space Department AIR
lvédy von Andras FAE22 Air Liquide, Space Department AIRS
Jahn Gerd Dr. AQE22 Air Liquide, Orbital System AIRT
Kalde Clemens APE3 Alcatel Bell Space ABSP

X  Kameter Rudoif OTN/AQAS4 Astrium Sub-Subsyst. & Equipment |ASSE
Kettner Bernhard AET42 Austrian Aerospace AAE
Knoblauch August AET32 Austrian Aerospace AAEM
Koelle Markus AOAS53 APCO Technologies S. A. APCO
Koppe Axel AED312 Bieri Engineering B. V. BIER

X.  |Kroeker Jurgen AEDS5 BOC Edwards BOCE
Kunz Oliver Dr. AOE22 Dutch Space Soiar Arrays DSSA

X Lamprecht Ernst OTN/ASI21 EADS CASA Espacio CASA
Lang Jargen ASE442 EADS CASA Espacio ECAS
Langenstein Rolf AED15 EADS Space Transportation ASIP

X |Langfermann Michael AQA51 Eurocopter ECD

X |Mack Paul OTN/AQAS4 European Test Services ETS
Maute Thomas AQAS52 HTS AG Ziirich HTSZ
Miller Jorg AOAS52 Linde LIND
Muller Martin AOAS53 Patria New Technologies Oy PANT
Moller Raif FAE22 Phoenix, Volkmarsen PHOE
Peltz Heinz-Willi AQE13 Prototech AS PROT
Pietroboni Karin AED65 QMC Instruments Ltd. QMmC
Platzer Wilhelm AED22 Rembe, Brilon REMB
Reichle Konrad AQAS2 Rosemount Aerospace GmbH ROSE
Reul® Friedhelm AEDE2 RYMSA, Radiacién y Microondas RYM

X Riihe Wolfgang AEDE SENER Ingenieria SA SEN

X |Runge Axel OTN/AQAS4 Stohr, Kénigsbrunn STOE
Sachsse Bemt AED21 Tema A/S, Herfev TER

Doc. No:  HP-2-ASED-JD- D0 5%
Issue: -
Date: File: Dokument1
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VI. Copy of filled in Log Sheets 1

Doc. No: HP-2-ASED-TR-0118 Page 319
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VIIl. Copy of the Strap Pretension Measurements

Doc. No: HP-2-ASED-TR-0118 Page 381
Issue: 1.0
Date: 20.02.06 File: HP-2-ASED-TR-0118_1-0.doc



Strap Pretension before cool down
Projekt: HERSCHEL_EQM_012
Ausdruck: 25.08.2005

25.08.05 11:05

# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 4.95 kN
18: MATH no. 2 4.41 kN
19: MATH no.3 636 kN
20: MATH no. 4 524 kN
21: MATH no.5 539 kN
22: MATH no.6 732 kN
23: MATH no.7 274 kN
24: MATH no.8 4.51 kN
25:000 e Skip
26: MATH lower no. 9 8.09 kN
27: MATH no.10 692 kN
28: MATH no.t1 551 kN
29: MATH no.12 7.88 kN
30: MATH no,13 6.23 kN
31: MATH no.14 746 kN
32: MATH no.15 486 kN

33: MATH no.16 460 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103 = 285K

29.08.2005

15:16:49

Schaeffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 2.71 kN
18: MATH no. 2 228 kN
19: MATH no.3 3.19 kN
20: MATH no. 4 297 kN
21: MATH no.5 317 kN
22: MATH no. 6 457 kN
23: MATH no.7 094 kN
24: MATH no. 8 253 kN
25000 e Skip
26: MATH lower no. 9 589 kN
27: MATH no.10 443 kN
28: MATH no.11 3.25 kN
29: MATH no.12 543 kN
30: MATH no,13 403 kN
31 MATH no.14 556 kN
32: MATH no.15 262 kN

33: MATH no.16 246 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103=282 K

29.08.2005

15:29:17

mack
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 230 kN
18: MATH no. 2 3.02 kN
19: MATH no.3 3.22 kN
20: MATH no. 4 269 kN
21: MATH no.5 245 kN
22: MATH no. 6 386 kN
23: MATH no.7 270 kN
24: MATH no. 8 217 kN
250t - Skip
26: MATH lower no. 9 6.50 kN
27: MATH no.10 407 kN
28: MATH no.11 345 kN
29: MATH no.12 528 kN
30: MATH no,13 401 kN
31. MATH no.14 538 kN
32: MATH no.15 279 kN
33: MATH no.16 225 kN

Nae :

no. # reao//':,n‘eo(



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103 = 266K

30.08.2005

07:17:04

J. Schaffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 048 kN
18: MATH no. 2 0.79 kN
19: MATH no.3 1.06 kN
20: MATH no. 4 040 kN
21: MATH no.5 039 kN
22: MATH no. 6 167 kN
23: MATH no.7 062 kN
24: MATH no. 8 048 kN
25: 001 — Skip
26: MATH ifower no. 9 3.81 kN
27: MATH no.10 205 kN
28: MATH no.11 143 kN
29: MATH no.12 279 kN
30: MATH no,13 217 kN
31: MATH no.14 299 kN
32: MATH no.15 099 kN

33: MATH no.16 087 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103 =178 K

30.08.2005

20:14:28

Mack
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 228 kN
18: MATH no. 2 257 kN
19: MATH no.3 284 kN
20: MATH no. 4 258 kN
21: MATH no.5 459 kN
22: MATH no. 6 212 kN
23: MATH no.7 233 kN
24: MATH no. 8 442 kN
25:000 e Skip
26: MATH lower no. 9 546 kN
27: MATH no.10 493 kN
28: MATH no.11 431 kN
29: MATH no.12 507 kN
30: MATH no,13 343 kN
31: MATH no.14 5.15 kN
32: MATH no.15 384 kN
33: MATH no.16 2.82 kN

Na¥e : a][fcr V‘eaﬂl/‘t..;IPL‘“L—J( o,c all +Hrep o



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103 =159 K

30.08.2005

21:48:28

P. Mack
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 059 kN
18: MATH no. 2 0.71 kN
19: MATH no. 3 096 kN
20: MATH no. 4 069 kN
21: MATH no.5 189 kN
22: MATH no. 6 047 kN
23: MATH no.7 0.63 kN
24: MATH no. 8 201 kN
25: 001 ———— Skip
26: MATH lower no. 9 319 kN
27: MATH no.10 277 kN
28: MATH no.11 212 kN
29: MATH no.12 2.81 kN
30: MATH no,13 184 kN
31: MATH no.14 288 kN
32: MATH no.15 204 kN

33: MATH no.16 130 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103 =165 K

31.08.2005

07:28:39

J. Schaéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 0.77 kN
18: MATH no. 2 0.89 kN
19. MATH no. 3 1.15 kN
20: MATH no. 4 0838 kN
21: MATH no.5 234 kN
22: MATH no. 6 064 kN
23: MATH no.7 072 kN
24: MATH no. 8 243 kN
25000 e Skip
26: MATH iower no.9 3.50 kN
27: MATH no.10 3.06 kN
28: MATH no.t1 235 kN
29: MATH no.12 310 kN
30: MATH no,13 2.06 kN
31: MATH no.14 3.15 kN
32: MATH no.15 224 kN

33: MATH no.16 142 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T101=10K

01.09.2005

09:03:07

J. Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 251 kN
18: MATH no. 2 222 kN
19: MATH no. 3 258 kN
20: MATH no. 4 139 kN
21: MATH no.5 070 kN
22: MATH no. 6 273 kN
23: MATH no.7 1.05 kN
24: MATH no. 8 252 kN
25:00¢t e Skip
26: MATH lower no. 9 3.00 kN
27: MATH no.10 402 kN
28: MATH no.11 252 kN
29: MATH no.12 303 kN
30: MATH no,13 417 kN
31: MATH no.14 253 kN
32;: MATH no.15 3.63 kN

33: MATH no.16 280 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T101=42K

02.09.2005

12:09:45

J.Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 230 kN
18: MATH no. 2 2.06 kN
19: MATH no.3 246 kN
20: MATH no. 4 123 kN
21: MATH no.5 069 kN
22: MATH no. 6 249 kN
23: MATH no. 7 092 kN
24: MATH no. 8 1.69 kN
25000 e Skip
26: MATH lower no. 9 306 kN
27: MATH no.10 4.09 kN
28: MATH no.11 259 kN
29: MATH no.12 3.03 kN
30: MATH no,13 417 kN
31: MATH no.14 257 kN
32: MATH no.15 369 kN

33 MATH no.16 280 kN



PLM EQM COOL DOWN

Projekt:
Ausdruck:
AXT T208 67k
# Kan Wert
17: MATH 238
18: MATH 211
19: MATH 212
20: MATH 1.03
21: MATH 0.64
22: MATH 252
23: MATH 0.92
24: MATH 1.81
25: 00t -
26: MATH 3.22
27: MATH 417
28. MATH 267
29: MATH 3.15
30: MATH 4.14
31: MATH 273
32: MATH 3.81
33: MATH 292

Einheit
kN
kN
kN
kN
kN
kN
kN
kN
Skip
kN
kN

HERSCHEL_EQM_01
07.09.2005



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T101=43K

30.09.2005

14:15:24

J. Schaéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 226 kN
18: MATH no. 2 3.10 kN
19: MATH no.3 310 kN
20: MATH no. 4 113 kN
21: MATH no.5 041 kN
22: MATH no. 6 1.7 kN
23: MATH no.7 070 kN
24: MATH no. 8 1.71 kN
25:000 e Skip
26: MATH lower no. 9 3.15 kN
27: MATH no.10 3.61 kN
28: MATH no.11 207 kN
29: MATH no,12 293 kN
30: MATH no,13 429 kN
31: MATH no.14 282 kN
32: MATH no.15 411 kN

33: MATH no.16 284 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103 =28 K

24.10.2005

14:10:05

J. Schiffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 192 kN
18: MATH no. 2 272 KN
19: MATH no.3 293 kN
20: MATH no. 4 088 kN
21: MATH no. 5 037 kN
22: MATH no. 6 142 kN
23: MATH no.7 059 kN
24: MATH no. 8 186 kN
25: 001 — Skip
26: MATH lower no. 9 270 kN
27: MATH no.10 322 kN
28: MATH no. 1 178 kN
29: MATH no.12 248 kN
30: MATH no,13 373 kN
31: MATH no.14 231 kN
32: MATH no.t5 360 kN
33: MATH no.16 240 kN



Herschel EQM

Measurement of Strap Pretension during Cool Down Phase

T103 = 35K

09.11.2005

08:32:36

J. Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 187 kN
18. MATH no. 2 2.73 kN
19: MATH no.3 295 kN
20: MATH no. 4 088 kN
21: MATH no.5 035 kN
22: MATH no. 6 142 kN
23: MATH no.7 057 kN
24: MATH no. 8 1.76 kN
25:001t e Skip
26: MATH lowsr no. 9 267 kN
27: MATH no.10 3.19 kN
28: MATH no.11 1.74 kN
29: MATH no.12 2.49 kN
30: MATH no,13 3.66 kN
31: MATH no.14 231 kN
32: MATH no.15 3.56 kN

33: MATH no.16 236 kN



Herschel EQM

Measurement of Strap Pretension during Gool Down Phase

warm ur

T103 =40 K

16.12.2005

10:58:11

J. Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 232 kN
18: MATH no. 2 188 kN
19: MATH no.3 237 kN
20: MATH no. 4 1.08 kN
21: MATH no.5 180 kN
22: MATH no.6 247 kN
23: MATH no.7 093 kN
24: MATH no. 8 062 kN
25000 e Skip
26: MATH lower no. 9 288 kN
27: MATH no.10 365 kN
28: MATH no.11 252 kN
29: MATH no.12 269 kN
30: MATH no,13 372 kN
31: MATH no.14 247 kN
32: MATH no.15 345 KN
33: MATH no.16 262 kN



Herschel EQM

Measurement of Strap Pretension during Ges+Bewn Phase

s m uf

T103 = 47 K, lower sensors loos

16.12.2005

17:21:05

J. Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 002 kN
18: MATH no. 2 0.26 kN
19: MATH no.3 095 kN
20: MATH no. 4 071 kN
21: MATH no.5 067 kN
22: MATH no.6 013 kN
23: MATH no.7 0.1 kN
24: MATH no. 8 0.10 kN
25: 001 ———— Skip
26: MATH tower no. 9 0.15 kN
27: MATH no.10 0.01 kN
28: MATH no.11 006 kN
29: MATH no.12 0.16 kN
30: MATH no,13 010 kN
31: MATH no.14 000 kN
32: MATH no.15 0.11 kN

33: MATH no.16 -0.01 kN



Herschel EQM

Measurement of Strap Pretension during GeotDown Phase

Waruq uf

HTT=79,4 K

19.12.2005

16:52:51

C. Schlosser
# Kan Wert Einheit
17: MATH 0.15 kN
18: MATH 0.22 kN
19: MATH 0.58 kN
20: MATH 059 kN
21: MATH 073 kN
22: MATH 0.18 kN
23: MATH 0.15 kN
24: MATH 0.09 kN
25: 001 — Skip
26: MATH 0.13 kN
27: MATH -0.00 kN
28: MATH 0.07 kN
29: MATH 0.17 kN
30: MATH 0.10 kN
31: MATH 0.01 kN
32: MATH 0.1 kN

33: MATH -0.01 kN



Herschel EQM

Measurement of Strap Pretension during GestBewn Phase

Wasrwr vp

T103 =896 K

20.12.2005

15:27:15

J. Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 017 kN
18: MATH no. 2 026 kN
19: MATH no.3 073 kN
20: MATH no. 4 068 kN
21: MATH no.5 076 kN
22: MATH no.6 023 kN
23: MATH no.7 026 kN
24: MATH no.8 010 kN
25:000 Skip
26: MATH lower no. 9 014 kN
27: MATH no.10 000 kN
28: MATH no.11 007 kN
29: MATH no.12 017 kN
30: MATH no,13 010 kN
31: MATH no.14 0.01 kN
32: MATH no.15 012 kN
33: MATH no.16 000 kN



Herschel EQM

Measurement of Strap Pretension during GeekBewn Phase

wﬁ.(*\s. Ur

T103 =98,7 K

21.12.2005

14:01:46

J. Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 018 kN
18: MATH no. 2 026 kN
19: MATH no.3 079 kN
20: MATH no. 4 073 kN
21: MATH no.5 0.77 kN
22: MATH no.6 022 kN
23: MATH no.7 026 kN
24. MATH no. 8 010 kN
25: 001 ———- Skip
26: MATH lower no. 9 0.14 kN
27: MATH no.t0 000 kN
28. MATH no.11 007 kN
29: MATH no.12 017 kN
30: MATH no,13 0.10 kN
31: MATH no.14 0.01 kN
32: MATH no.15 012 kN

33: MATH no.16 -0.01 kN



Herschel EQM

Measurement of Strap Pretension during CeekBewn Phase

Pasfu o I'4

T103 =161.3 K

30.12.2005

16:38:00

C. Schiosser
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 018 kN
18: MATH no. 2 026 kN
19: MATH no.3 095 kN
20: MATH no. 4 108 kN
21: MATH no.5 130 kN
22: MATH no. 6 0.21 kN
23: MATH no.7 023 kN
24: MATH no. 8 0.11 kN
25:000 e Skip
26: MATH lower no. 9 0.14 kN
27: MATH no.10 -0.00 kN
28: MATH no.11 007 kN
29: MATH no.12 017 kN
30: MATH no,13 010 kN
31: MATH no.14 000 kN
32: MATH no.15 0.11 kN
33: MATH no.16 -0.01 kN



Herschel EQM

Measurement of Strap Pretension during GeetBswn Phase

T103=188.2K

03.01.2006

09:46:29

C. Schlosser
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 034 kN
18: MATH no.2 036 kN
19: MATH no.3 098 kN
20: MATH no. 4 125 kN
21: MATH no.5 157 kN
22: MATH no. 6 0.21 kN
23: MATH no.7 029 kN
24: MATH no.8 0.11 kN
25:00¢ - Skip
26: MATH lower no. 9 0.13 kN
27: MATH no.10 000 kN
28: MATH no.11 007 kN
29: MATH no.12 016 kN
30: MATH no,13 009 kN
31: MATH no.14 004 kN
32: MATH ne.15 0.11 kN
33: MATH no.16 002 kN



Herschel EQM

Measurement of Strap Pretension during Geet-Bewn Phase

L. Caa uf

T103=2189K

09.01.2006

09:52:49

C. Schilosser
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 174 kN
18: MATH no. 2 152 kN
19: MATH no.3 234 kN
20: MATH no. 4 245 kN
21: MATH no.5 232 kN
22: MATH no. 6 241 kN
23: MATH no.7 065 kN
24: MATH no.8 0.17 kN
25:.0010 e Skip
26: MATH lower no. 9 014 kN
27: MATH no.10 000 kN
28: MATH no.11 007 kN
29: MATH no.12 017 kN
30: MATH no,13 0.11 kN
31: MATH no.14 023 kN
32: MATH no.15 0.12 kN
33: MATH no.16 000 kN



Herschel EQM

Measurement of Strap Pretension during Gept-Bown Phase

Worves, u'

T103 =2415K

12.01.2006

07:49:54

C. Schlosser
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 404 kN
18: MATH no.2 382 kN
19: MATH no.3 405 kN
20: MATH no. 4 479 kN
21: MATH no.5 353 kN
22: MATH no.6 452 kN
23: MATH no.7 248 kN
24: MATH no. 8 079 kN
25:00t 0 e Skip
26: MATH lower no. 9 0.14 kN
27: MATH no.10 0.01 kN
28: MATH no.11 007 kN
29: MATH no.12 0.17 kN
30: MATH no,13 010 kN
31: MATH no.14 072 kN
32: MATH no.15 0.12 kN
33: MATH no.16 000 kN



Herschel EQM

Measurement of Strap Pretension during Ceet-Bown Phase

Prrmq d

T103=273.7K

13.01.2006

14:16:59

C. Schlosser
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 792 kN
18: MATH no. 2 8.14 kN
19: MATH no.3 1 kN
20: MATH no. 4 882 kN
21: MATH no.5 710 kN
22: MATH no. 6 750 kN
23: MATH no.7 640 kN
24: MATH no. 8 386 kN
25:0t 0 e Skip
26: MATH lower no. 9 014 kN
27: MATH no.10 0.0t kN
28: MATH no.11 007 kN
29: MATH no.12 020 kN
30: MATH no,13 010 kN
31 MATH no.t4 248 kN
32: MATH no.15 0.11 kN
33: MATH no.16 00t kN



Herschel EQM

Measurement of Strap Pretension during GeeBown Phase

hoar ma op

T 103 =288 K

16.01.2006

14:18:23

J. Schéffler
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 10.28 kN
18: MATH no. 2 1045 kN
19: MATH no.3 948 kN
20: MATH no. 4 1105 kN
21: MATH no.5 932 kN
22: MATH no. 6 912 kN
23: MATH no.7 8.78 kN
24: MATH no. 8 580 kN
25: 001 ————— Skip
26: MATH lower no. 9 0.14 kN
27: MATH no.10 0.01 kN
28: MATH no.11 007 kN
29: MATH no.12 : 0.21 kN
30: MATH no,13 010 kN
31: MATH no.14 436 kN
32: MATH no.15 0.12 kN

33: MATH no.16 000 kN



Herschel EQM

Measurement of Strap Pretension during GeotBownPhase .
@V’ pressuri2ee 7O

T103=288,7K

16.01.2006

17:38:15

P. Mack
# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 713 kN
18: MATH no. 2 750 kN
19: MATH no.3 564 kN
20: MATH no. 4 730 kN
21: MATH no.5 6.01 kN
22: MATH no. 6 500 kN
23: MATH no. 7 593 kN
24: MATH no.8 530 kN
25000 e Skip
26: MATH lower no. 9 6.52 kN
27: MATH no.10 8.21 kN
28: MATH no.11 664 kN
29: MATH no.12 6.76 kN
30: MATH no,13 757 KN
31: MATH no.14 694 kN
32: MATH no.15 768 kN

33: MATH no.16 747 kN



Herschel EQM

Measurement of Strap Pretension dun‘ig eopt Dowrrhase
o the  euok o
T 103 = 290.4 K £ E=n phae

17.01.2006

11:36:56

C. Schlosser

# Kan Mess-Stelle Wert Einheit
17: MATH upper no. 1 715 kN
18: MATH no. 2 754 kN
19: MATH no.3 575 kN
20: MATH no. 4 728 kN
21: MATH no.5 603 kN
22: MATH no. 6 512 kN
23: MATH no.7 598 kN
24: MATH no. 8 532 kN
25: 001 —- Skip
26: MATH lower no. 9 658 kN
27: MATH no.10 823 kN
28: MATH no.11 675 kN
29: MATH no.12 679 kN
30: MATH no,13 760 kN
31: MATH no.14 703 kN
32: MATH no.15 774 kN
33: MATH no.16 748 kN



EADS Astrium Test Report Herschel

IX. Copy of the NCR's

Doc. No: HP-2-ASED-TR-0118 Page 408
Issue: 1.0
Date: 20.02.06 File: HP-2-ASED-TR-0118_1-0.doc



Tuesday February 14 2006 1:3 PM

Company
ASTRIUM FRIEDRICHSHAFEN

Project Name
HERSCHEL-PLANCK

Related internal NCR-No:

Critical Item:Yes No [ ]
Page 1 of 1

NCR-No: HP-151000-ASED-NC-1795

Revision 0

Nonconformance Report

NCR Title EQM Cryo cover temp instability

NC Item Identification PLM EQM

Next Higher Assembly HERSCHEL PLM EQM

Drawing No

Sr No. EQM

Procedure No SPIRE EMC Test

Supplier ASED

Purchase Order

SPIRE EMC Test

Subsystem

Model EQM

NC Observation
Date: 28-NOV-05 Location: ASED Otn

NC Detected During Test

Description of Nonconformance

During cryo cover flushing the temperature of the cover became unstable and oscillations were apparent
within the Cryo cover flushing circuit piping and the associated metering valves.
Possible cause is that the exhaust line is long and the metering vale is right at the end of this line before

going to atmosphere.

EQM Cryo cover flushing circuit configuration to be reviewed and assessed.

Requirements Violated
Cryo Operations

Initiator: Date, Name and Signature 29-NOV-05

D.Hendry

Internal NRB Dispositions

Investigations performed. It has been detected that the insulation vacuum of the cover
flushing line was bad. Cover temperature stabilized at low twmperature after improoving

the insulation vacuum

Ref. to MoMs

Classification:

Major

Minor

[]

Customer Notification

Cause of NC

Ref to Failure Report

Corrective/Preventative Actions

Verification

Date:
Name:
Signature:




Tuesday February 14 2006 1:3 PM

Company Project Name NCR-No: HP-151000-ASED-NC-1319
ASTRIUM FRIEDRICHSHAFEN HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 1 of 6

Nonconformance Report

NCR Title I/F CVV to fill./ vent tube of filling port is not He leaktight as req.

NC Item Identification PLM EQM

Next Higher Assembly HERSCHEL PLM EQM

Drawing No Sr No. EQM

Procedure No Cryo integration Leak test

Supplier APCO/ STOEHR Purchase Order  Cryo integration leak test

Subsystem Model EQM

NC Observation

Date: 02-AUG-05 Location: ASED Otn NC Detected During Test

Description of Nonconformance Requirements Violated

During leaktest performed after integration of the upper bulkhead it was detected that the interface CVV
upper bulkhead to the fill/ venttube of filling port is not leaktight as required (Helico- flex seal

integrated on fill/ venttube of filling port: typ HN 200, outer diameter 132,1; inner diameter 122,3 batch
93766/03/41; Helicoflex on I/F to pressure plate of SV121 is Helicoflex Type: HNV 200 batch 109459/01
Outerdiameter 183,4; Inner diameter 173,6.

-required leakrate is <10 -8 mbarl/s-1
-actual leakrate is > 10 -5 mbarl/s-1.

Summary of activities performed in the frame of assy the I/F fill/ venttube with upper bulkhead and
performance of leaktest:

-I/F fill/ venttube with upper bulkhead I/F screws mounted first crosswise, then 3 times clockwise with
22Nm

torqued.

(Helicoflex ring mounted typ acc. to lindedrawing..)

-Outer diameter of SV121 pressure plate reworked to remove dia ~0.1mm in order to enable mounting.
(IIF
problem) Pressure plate mounted with MA= 6,5Nm (helicoflex seal mounted)

-Blind plug integrated into the filling port tube
-First leak test performed from pressure plate side by using a vacuum clock but this mounted plug was not
tight caused by the applied vacuum for the He- leak test purpose

-After this not successful performed leak test it was decided to evacuate first the line from the V512 side
to <lmbar by using the small vacuum pump in order to hold the blind plug in position.

-first leak test on 01.08. 18:00 # 18:30 by spraying Ghe into the the mounting I/F for SV921/ 922 promptly
a
significantly leak signal of 10-5 occurred, the leak test was stopped

It was also observed that despite application of final torque moment that a gap of 0,25 # 0,35mm is
existing
between the fillingport flange and the corresponding CVV area.

for the applied test set-up see annex 1 and 2

Remark- close-out information:

Additional sealing according to HP-2-ASED-SD_0058 related to NCR HP-2-ASED-NC-1513
successfull performed,

leakreate measured after sealing activities performed is ~ 1 x 10-6 mbarl/s.

The Nonconformance is considered as closed.
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Company Project Name NCR-No: HP-151000-ASED-NC-1319
ASTRIUM FRIEDRICHSHAFEN HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 2 of 6

Nonconformance Report - Continuation Sheet -

02-AUG-0BROOtSF@iHREEAIOHESt EQMlintegration leak test

Additional information: According to the Linde statement from 17.11.89 to the same problem the total
pumping
capacity of the adsorbers is equivalent to a leak rate of 1x 10-4 mbar I/s for 9500 h (396days) (ref. 9/2374)

Initiator: Date, Name and Signature 02-AUG-05  Lamprecht

Internal NRB Dispositions Classification:

Internal NRB held by telecon on 02.07.05: M. Alberti/ M. Langfermann/ T.Bayer/ P. Mack: Major Minor [ ]
After discussion the following is proposed:

tomer Notification
<remove the mounted SV121 pressure plate Customer Notificatio

<Remove 1 screw I/F fill/ vent tube with upper bulkhead 02-AUG-05
<apply an thin layer of vacuum grease to the threads

<remount this screw with an cu be washer below (or messing) washer also to be coated with
an thin layer of vacuum grease. <apply 22Nm as before. <apply stepwise torque up to 28Nm

<perform this modification on each of the other 7 screws.

<re- torque all 8 screws with MA 28Nm.

<after 24 hours perform an re-torque again with 28Nm.

<re- mount the pressure plate with MA= 6,5Nm (new helicon-flex seal or o-ring pending
inspection tbd?) perform an He leaktest on these mounted interfaces.

Official NRB with higher level thd

Ref. to MoMs

Cause of NC Corrective/Preventative Actions Verification
Ref to Failure Report

PA Engineering
Date: 02-AUG-05 02-AUG-05 02-AUG-05 | 02-AUG-05
Name: M. Langfermann | T. Bayer M. v. Alberti | P. Mack

Signature:
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Company Project Name NCR-No: HP-151000-ASED-NC-1319
ASTRIUM FRIEDRICHSHAFEN HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 3 of 6
Nonconformance Report - Continuation Sheet -
Customer NRB Dispositions (Class Major Only) Ref. to MoMs Verification

Follow- ON NRB 03.08.05

The activities in the frame of the performed mounting of “filling port, SV121 pressure

plate" has been expressly explained by Paul Mack. The proposal for re-mounting which was
distributed with the internal NRB was discussed and was in principal agreed with

slight changes as follows.

The Follow On Disposition is as follows:

1.) a.)The pressure plate shall be dismounted --> closed OK

b.) The Helico flex seal shall be inspected after removal --> closed OK

c.) the outer diameter of the pressure shall be verified.--> closed OK see LLK

2.The Fixation screws for the filling port shall loosened one by one clockwise and re-
mounted after/ under the following actions:

-Apply a thin layer vacuum grease below the screw heads and onto the threads.
-Perform first torque with MA 18Nm.

-After performance of this activities on all fixation screws the MA shall be increased
stepwise in cross direction in steps of 2Nm to the new final torque of 28Nm (20, 22, 24,
26, 28) After the final torque is applied (28Nm) this torque shall be applied again after
1 hour and after 24h. --> closed OK

Re- mount the pressue plate
Perform an He- leak test according to the test set-up as mentioned in annex 1.
OK= 3x 10-6 mbar I/s

Al to ASED is to check the NCR database& regarding to NCRs about surface defects of

filling port or CVV sealing grooves areas.

--> closed during review of the Upper bulkhead EIDP/ NCRs no NCR affecting the surface of
sealing areas where detected. During review of the fillingport documentatation

regardingly the NCR ASED-0181 has been found which threates minor imperfections on the O-
ring groove.

Finally Determined Cause of NC Corrective/Preventative Actions

Ref to Failure Report

Request for Waiver Alert
Yes [ ] No[ | Reference: Yes [ ] No[ ] Reference:

Other related Documents

NCR Close Out

28-OCT-05
NRB Approval | Chairman
Organization/ ASED ASED ASED ESA ESA ESA ASED ASED ASED
Name M. Langfermann| R. Stritter P. Mack C. Jewell M. v. Hoegen | W. M. v. Alberti T. Bayer E. Lamprecht
Pinterkrainer
H 03-AUG-05 03-AUG-05 03-AUG-05 03-AUG-05 03-AUG-05 03-AUG-05 03-AUG-05 03-AUG-05
Date, Signature 03-AUG-05
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Company Project Name NCR-No: HP-151000-ASED-NC-1319
ASTRIUM FRIEDRICHSHAFEN HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 4 of 6

Nonconformance Report - Continuation Sheet -

Customer NRB Dispositions (Class Major Only) Ref. to MoMs
Follow ON NRB 05.08.05

The situation after performed re- torque and Repeat of the He- leaktest on the I/F CVV
to fill./ vent tube of filling port was discussed and the following disposition was made:
-No further activities regarding Re- torque, change of seals etc. shall be performed.
-The go- ahead for start of the pumping down of the insulation vacuum as pre- condition
for the filling of the cryostat with LHe has been given.

-In parallel a rough analysis shall be performed in order to analyse the thermal
behaviour of the EQM taking into acount the actual leak rate(s), numbers of and actual
conditions of mounted adsorbers, etc.

Verification

Finally Determined Cause of NC Corrective/Preventative Actions
Ref to Failure Report

Request for Waiver Alert

Yes [ ] No[ | Reference: Yes [ ] No[ | Reference:

Other related Documents

NCR Close Out
28-0OCT-05

NRB Approval | Chairman

Organization/ ASED ASED ASED ESA
Name C. Schlosser E. Lamprecht M. v. Alberti C. Jewell

Date, Signature | ¢s.auc-05 05-AUG-05 05-AUG-05 05-AUG-05




Tuesday February 14 2006 1:3 PM

Company
ASTRIUM FRIEDRICHSHAFEN

Project Name

HERSCHEL-PLANCK Related internal NCR-No:

Page 5 of 6

Critical Item:Yes No [ ]

NCR-No: HP-151000-ASED-NC-1319

Revision 1

Nonconformance Report - Continuation Sheet -

NCR Treatment Sequence / Findings / Statements / Actions

Due Date
04-AUG-05

Actionee
Mack

Int. Ref
C1l-1

Action Conclusion / Remark

1.) a.)The pressure plate shall be
dismounted

b.) The Helicoflex seal shall be
inspected after removal

c.) the outer diameter of the pressure
plate shall be verified.

2.The Fixation screws for the filling
port shall loosened one by one
clockwise and remounted after/ under
the following actions:

-Apply a thin layer vacuum grease below

the screw heads and onto the threads.
-Perform first torque with MA 18Nm.
-After performance of this activities

on all fixation screws the MA shall be
increased stepwise in cross direction

in steps of 2Nm to the new final torque
of 28Nm (20, 22, 24, 26, 28) After the
final torque is applied (28Nm) this
torque shall be applied again after

1 hour and after 24h.

Re- mount the pressue plate .

Perform an He- leak test according to
the test set-up as mentioned in annex 1.
Al to ASED is to check the NCR data-
base& regarding to NCRs about surface
defects of filling port or CVV sealing
grooves areas.

Closed

Yes No [ ]

Actionee Due Date
C. Schlosser 05-AUG-05

Int. Ref
C2-2

Action Conclusion / Remark

In parallel a rough analysis shall be
performed in order to analyse the
thermal

behaviour of the EQM taking into
acount the actual leak rate(s), numbers
of and actual conditions of mounted
adsorbers, etc.

Closed

Yes [X] No [ ]
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Company
ASTRIUM FRIEDRICHSHAFEN

Project Name
HERSCHEL-PLANCK

NCR-No: HP-151000-ASED-NC-1319

Related internal NCR-No:

Critical Item:Yes No [ ] Revision 1
Page 6 of 6

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description Filename Last Updated

1 Annex 1 Annex 1.pdf 04-AUG-05 09:51:44
Description Filename Last Updated

2 Annex 2 Annex 2.pdf 04-AUG-05 09:52:43
Description Filename Last Updated

3 HP-2-ASED-SD_0058 HP-2-ASED-SD_0058.pdf 28-OCT-05 14:22:37
Description Filename Last Updated

4 Annex 4 to NC 1319 Linde Fax Annex 4 to NC1319 .pdf 28-OCT-05 15:29:40




Tuesday February 14 2006 1:3 PM

Company
ASTRIUM FRIEDRICHSHAFEN

Project Name
HERSCHEL-PLANCK

NCR-No: HP-151000-ASED-NC-0211
Related internal NCR-No:

Critical Item:Yes [_] No
Page 1 of 2

Revision 0

Nonconformance Report

NCR Title

Internal leakage of SV123 out of spec (ISO QM SV123)

NC Item Identification PLM EQM

Next Higher Assembly HERSCHEL PLM EQM

Drawing No

Sr No. 13076/1

Procedure No HP-2-ASED-TP-0001

Supplier ASPI

Purchase Order  Pre integration Test

Subsystem

Model EQM

NC Observation
Date: 06-APR-04 Location: Otn

NC Detected During Test

Description of Nonconformance

Requirements Violated

During retest of the ISO SV123 spare valve S/N 13076/1 it was found that the internal leakrate is out of

spec:

a.) 1. Test performed with valve closed outlet evacuated, Q: 1x 10 -3 mbar I/sec-1
b.) 2. Test performed with valve closed inlet evacuated, Q: 1x 10 -4 mbar l/sec-1
c.) 3. Test performed with valve closed outlet evacuated, Q: 1x 10 -3 mbar I/sec-1

Required leakrate according to TP: HP-2-ASED-TP-

0001 is: < 10-7 mbar I/sec-1

Initiator: Date, Name and Signature 06-APR-04

E. Lamprecht

Internal NRB Dispositions

Use as is, a since slightly higher leakrate is acceptable for the Herschel EQM. No impact

Classification:

Major [ | Minor

to safety.

Ref. to MoMs Customer Notification
06-APR-04

Cause of NC Corrective/Preventative Actions Verification

Ref to Failure Report

PA Engineering
Date: 06-APR-04 06-APR-04 06-APR-04
Name: R. Stritter A. Runge P. Mack

Signature:

06-APR-04
A. Knight

06-APR-04
B. Barlage

06-APR-04
E. Lamprecht|
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Company
ASTRIUM FRIEDRICHSHAFEN

Project Name
HERSCHEL-PLANCK

NCR-No: HP-151000-ASED-NC-0211
Related internal NCR-No:

Critical Item:Yes [_] No Revision 0
Page 2 of 2

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description
1 Annexl ASED-0211

Filename

Last Updated

Annex1l ASED-0211.pdf 30-JUN-05 09:37:03
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Company
ASTRIUM FRIEDRICHSHAFEN

Project Name
HERSCHEL-PLANCK

NCR-No: HP-150000-ASED-NC-1817
Related internal NCR-No:

Critical Item:Yes No [ ]
Page 1 of 1

Revision 0

Nonconformance Report

NCR Title EQM mass flow through OBA from AXT higher that expected

NC Item Identification HERSCHEL PLM EQM

Next Higher Assembly HERSCHEL SATELITE

Drawing No Sr No. EQM

Procedure No EQM System level Test

Supplier ASED Purchase Order EQM System level Test

Subsystem Model EQM

NC Observation

Date: 06-DEC-05 Location: ASED Otn

NC Detected During Test

Description of Nonconformance

For PFM the nominal mass flow is expected to be 2.2 mg/sec, instead for EQM Instrument testing the
mass flow

through the AXT to achieve the required temperatures for L1/L2 was about 25mg/sec with heating applied
to the

AXT.

Without heating the mass flow was measured at about 8.5 mg/ sec but this did not achieve the required
L1/L2 temperatures, these mass flows were not as expected.

The measured flows are recorded and have been distributed for review.

Requirements Violated

Mass Flow

Initiator: Date, Name and Signature 06-DEC-05  D.Hendry
Internal NRB Dispositions Classification:
EQM TMM will be checked in the frame of the post EQM test activities as normal work. Major Minor [ ]

ASED propoes to close this NCR

Ref. to MoMs

Customer Notification

Cause of NC
Ref to Failure Report

Corrective/Preventative Actions

Verification

Date:
Name:
Signature:
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Company Project Name NCR-No: HP-150000-ASED-NC-1683

ASTRIUM HERSCHEL-PLANCK

FRIEDRICHSHAFEN,ESTEC Related internal NCR-No:

Critical Item:Yes No [ ] Revision 1
Page 1 of 4

Nonconformance Report

NCR Title EQM L1 temperatures higher that expected

NC Item Identification HERSCHEL PLM EQM,SPIRE,PACS

Next Higher Assembly HERSCHEL SATELITE,HERSCHEL INSTRUMENTS AND TELESCOPE (CFE),HERSCHEL INSTRUMENTS AND

DE (o

TEILECSCO \
Mo CUrC(Cre)

Drawing No Sr No. EQM

Procedure No PACS/SPIRE//Mode IMT

Supplier ASED Purchase Order 5 g/spIRE // Mode IMT

Subsystem Model EQM

NC Observation

Date: 07-NOV-05 Location: ASED OTN NC Detected During Test

Description of Nonconformance Requirements Violated

During PACS SPIRE // Mode IMT test preparation the AXT heater was increased to 800 mw to maintain the Cryo operations
test

operating temperatures within the cryostat L1 temperature rose to 6k PACS, 8k Spire , nominal setting to

maintain stability is 200 to 400 mw.

Subsequent to this the AXT was found to be depleted.

Initiator: Date, Name and Signature 08-NOV-05  D.Hendry

Internal NRB Dispositions Classification:

ASED NRB 08.11.05 Major Minor [ ]
Cryo operation to be reviewed with customer

Customer Notification
08-NOV-05

Ref. to MoMs

Cause of NC Corrective/Preventative Actions Verification

Ref to Failure Report

PA Engineering
Date: 08-NOV-05 08-NOV-05 08-NOV-05 | 08-NOV-05
Name: D.Hendry S.Idler D.Hendry C.Schlosser

Signature:
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Company
ASTRIUM

FRIEDRICHSHAFEN,ESTEC

Project Name
HERSCHEL-PLANCK

Related internal NCR-No:

NCR-No: HP-150000-ASED-NC-1683

Critical Item:Yes No [ ] Revision 1
Page 2 of 4
Nonconformance Report - Continuation Sheet -
Customer NRB Dispositions (Class Major Only) Ref. to MoMs ATT 3 of NCR Verification

NRB 08.11.05 ESA,ASP,ASED,

C.Scharmberg, C.Jewell, A.Heske, J.Rautakoski., W.Pinter-Krainer, G Doubrovik,

C.Schlosser, S.ldler, E.Lamprecht, D.Hendry.

See Attachment 3 of the NCR

Finally Determined Cause of NC

Ref to Failure Report

Corrective/Preventative Actions

Request for Waiver
Yes [ ] No[_ ] Reference:

Alert

Yes [_] No [ ] Reference:

Other related Documents

NCR Close Out
11-NOV-05

NRB Approval | Chairman

Organization/ ASED
Name D.Hendry

Date, Signature | 10-NOV-05

ASED
D.Hendry

10-NOV-05

ASED ASED
S.Idler C.Schlosser

10-NOV-05 10-NOV-05

ESA
W.Pinter-
Krainer

10-NOV-05

ESA
A.Heske

10-NOV-05

ESA
C.Scharmberg

10-NOV-05

ESA
C.Jewell

10-NOV-05

ESA
J.Rautakoski

10-NOV-05
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Company
ASTRIUM

FRIEDRICHSHAFEN,ESTEC

Project Name
HERSCHEL-PLANCK

NCR-No: HP-150000-ASED-NC-1683
Related internal NCR-No:

Critical Item:Yes No [ ] Revision 1
Page 3 of 4

Nonconformance Report - Continuation Sheet -

ASP
G.Doubrovik

10-NOV-05
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Company Project Name NCR-No: HP-150000-ASED-NC-1683
ASTRIUM HERSCHEL-PLANCK . .
FRIEDRICHSHAFEN,ESTEC Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 4 of 4

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description Filename Last Updated

1 PACS and SPIRE sensor data during first SPIRE_PACS_Sensors.zip 10-NOV-05 09:20:52
cooler rec
Description Filename Last Updated

2 PACS cooler recycle Friday (4/11 - Day 308) to PACS_1st_Cooler_Recycle_G 10-NOV-05 13:46:26
Sat
Description Filename Last Updated

3 NRB 08.11.05 Mom ASED-NC-1683 NRB 08.doc 10-NOV-05 15:14:34
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Company Project Name NCR-No: HP-150000-ASED-NC-1489

APCO,ASTRIUM HERSCHEL-PLANCK

FRIEDRICHSHAEEN Related internal NCR-No:

Critical Item:Yes [_] No Revision 0
Page 1 of 1

Nonconformance Report

NCR Title Required tilting position of the cryostat via transport dolly not secured

NC Item Identification HERSCHEL PLM EQM,Integration Dolly

Next Higher Assembly HERSCHEL SATELITE,EQM additional Refurbished ISO MGSE

Drawing No Sr No. EQM

Procedure No Prep IMT/Cooldown

Supplier ASED Otn Purchase Order  Prep IMT/Cooldown

Subsystem Model EQM

NC Observation

Date: 21-SEP-05 Location: ASED Otn NC Detected During Test

Description of Nonconformance Requirements Violated
For PACS (and SPIRE) IMT it is necessary to tilt the EQM by about 30 degree (more than 20 degree). The testprocedure

tilting should be managed by the test dolly #1.

During tilting of the cryostat with the motor of the test dolly, the PLM moved back to about 15 degree when
a

tilting level of about 21 degree was achieved. The EQM was installed 200mm out of the emphasis point.
After adjustment of this position via turning the transport container gear handweel it was observed that the
gear was moving back to a ~15 degree lower position caused by the proper weight of the cryostat and
consequently connected cryo equipments (T- pumps, ventline etc.)

During short investigation performed it was detected that this used integrated gear is not fully self
blocking. The blocking can only ensured if the main brake is constantly powered, which cannot be
performed in

order to avoid a problems with the brake electronic.

Initiator: Date, Name and Signature 21-SEP-05 Lamprecht

Internal NRB Dispositions Classification:

As interim solution the cryostat shall be tilted back to its required position and this Major [ | Minor

position shall be ensured via fixation by using fixation belts --> Al closed
Follow ON NRB 27.11.05: C. Schlosser, Lamprecht Customer Notification
Due to the fact that the use of the dolly for the required tests, goals was possible

after the performed corrective actions have been performed, it is decided to perform not
any additional work on the this dolly the final diposition is: use as is

Ref. to MoMs

Cause of NC Corrective/Preventative Actions Verification

Ref to Failure Report

PA Engineering
Date: 21-SEP-05 21-SEP-05 21-SEP-05
Name: E. Lamprecht P. Mack C. Schlosser

Signature:
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Company Project Name NCR-No: HP-150000-ASED-NC-1484
ASTRIUM FRIEDRICHSHAFEN HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 1 of 2

Nonconformance Report

NCR Title Temp. gradient requirement during Cooldown of cryostat partially exceeded

NC Item Identification HERSCHEL PLM EQM

Next Higher Assembly HERSCHEL SATELITE

Drawing No Sr No. EQM

Procedure No HP-2-ASED-TP-0072

Supplier ASED Purchase Order EQM PLM Cooldown

Subsystem Model EQM

NC Observation

Date: 18-SEP-05 Location: ASED Otn NC Detected During Test

Description of Nonconformance Requirements Violated

The temperature requirements valid for cooldown of the PLM EQM with integrated instruments have been  Cool Down rate
exceeded

at certain times (see attached graphs).

Required cooling rate of 5 K/h above 50 K, calculated over one hour, was exceeded for short time when

the

flow through the OBA gets too high (see attachment 1).

Required temperature gradients between LO, L1, L2 and L3 were exceeded for very short times, when the

AXT

gets too cold during active cooling and at two non active phases, when the AXT warmed up slowly (see

attachment 2).

Initiator: Date, Name and Signature 20-SEP-05  Lamprecht/ Schlosser

Internal NRB Dispositions Classification:

Internal NRB 21.09.05: C. Schlosser, P. Mack, E. Lamprecht Major Minor [ ]
Proposed disposition is: use as is for EQM, since the requirement for cooling rates has

been exceeded only for a minimal time and the gradients have been exceeded only by less
than 50%.

Higher level NRB 26.09.05 (tbc). 21-SEP-05
Closeout:

Due to the performed IMT tests it is confirmed that no degradation of the instruments
have been occured due to the short exceedind of the gradient requirements. ASED Otn
proposes to close the NCR with the final disposition Use as is.

Customer Notification

See HP-2-ASED-MN-1119, It is agreed by higher level to declare the NCR closed by the
performed Final disposition: Use as is!

Ref. to MoMs

Cause of NC Corrective/Preventative Actions Verification
Ref to Failure Report

PA Engineering
Date: 21-SEP-05 21-SEP-05 21-SEP-05
Name: E. Lamprecht P. Mack C. Schlosser

Signature:
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Company

ASTRIUM FRIEDRICHSHAFEN

Project Name
HERSCHEL-PLANCK

NCR-No: HP-150000-ASED-NC-1484

Related internal NCR-No:

Critical Item:Yes No [ ] Revision 1
Page 2 of 2

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description Filename Last Updated

1 Temperature Gradients OBA vs. AXT Gradients-AXTvsOBA.pdf 21-SEP-05 10:40:38
Description Filename Last Updated

2 OBA cool down rates

CoolingRates-OBA.PDF 21-SEP-05 10:39:46
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Company Project Name NCR-No: HP-142220-ASED-NC-1829
ASTRIUM HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 0
Page 1 of 2

Nonconformance Report

NCR Title Very high noise on C100 sensors for EQM CRYO SCOE

NC Item Identification Cryo SCOE

Next Higher Assembly EPLM EGSE

Drawing No Sr No.

Procedure No HIFI System Level Test Thermal

Supplier ABSP Purchase Order  HIFI System level Test Thermal

Subsystem Model EQM

NC Observation

Date: 06-DEC-05 Location: ASED OTN NC Detected During Test

Description of Nonconformance Requirements Violated
The noise on the C100 thermistors is much too high for the EQM CRYO SCOE

From the spec, the accuracies of the C100 thermistors are :

1.6 Kto 1.8 K : +/- ImK Measured Value : 23.8 mK

1.8Kt05.0K :+/-10mK Measured Value : 60.6 mK

5.0 Kto 20.0 K : +/- 100mK Measured Value : 1700 mK

Graphs showing these noise levels are attached to this NCR.

On PFM, a similar NCR was raised some time ago (HP-141200-ASED-NC-1434).

Answer from ABSP on 06/12/2005

Hello, Stijn

The fix for this is the same as was done for the PFM SCOE, i.e. replacing the capacitor in the external
harness

(between the harness screen and the connector chassis) with a short circuit.

The capacitor was initially inserted to prevent dc ground loops, and worked OK at AAS-A. However, the
noise

environments seem to be much higher (possibly due to all of the MGSE) at your facilities.

The external harness cables which have been made by Astrium, also directly short the screen to the
connector
bodies at both ends of the cable.

Regards, lan

Initiator: Date, Name and Signature 06-DEC-05  S. ILSEN

Date:
Name:
Signature:
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Company
ASTRIUM

Project Name
HERSCHEL-PLANCK

NCR-No: HP-142220-ASED-NC-1829
Related internal NCR-No:

Critical Item:Yes No [ ] Revision 0
Page 2 of 2

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description
1 C100 Noise data

Filename

Last Updated

Noise_on_C100_sensors.zip 06-DEC-05 17:17:46
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Company Project Name NCR-No: HP-142220-ASED-NC-1759
ASTRIUM HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 0
Page 1 of 1

Nonconformance Report

NCR Title CRYO SCOE Heater repeated blocking and disabling

NC Item Identification Cryo SCOE

Next Higher Assembly EPLM EGSE

Drawing No Sr No. EQM

Procedure No PACS EMC

Supplier ABSP Purchase Order PACS EMC

Subsystem Model EQM

NC Observation

Date: 22-NOV-05 Location: ASED OTN NC Detected During Test

Description of Nonconformance Requirements Violated
This NCR is related to HP-142220-ASED-NC-1667 and HP-142220-ASED-NC-1668. SCOE FW

On 21/11/05, the heater data acquisition blocked (similar to NCR 1667). The main difference with NCR

1667 is

that the SCOE was in ‘once per minute' acquitision mode and not in ‘continious mode'. The heater stayed

on

however (could be seen from the helium flow). The SCOE is powered down and up again and the problem
disappeared.

on 22/11/05 very early in the morning, the HCMD data acquisition blocked again (Oh03m). This was not

noticed

at that time. Around noon, suddenly the heater powered down from itself (could be seen from the helium
flow).

Because of the blocking however, the scoe still indicated the expected power. Some time later (11h25m),
all

heater values went to the default value and the HCDM deblocked from itself.
The heater is switched on again without problems.

Added on 23/11/2005 by S ILSEN

After analysis by ABSP the following is concluded:

* Reset of heater output most probably related to ‘peaks in data' (NCR 1668). Solution is not easy.
Workaround could be to switch to continious acquisition (need to solve NCR 1667 before!). Since problem
does

occur very often and the cryo scoe cannot be swithced off for a long time currently, more analysis will be
done after the EQM phase. For now, ASED personel will monitor the helium flow closely. Closed for EQM,
open

for PEM.

Initiator: Date, Name and Signature 22-NOV-05  S. ILSEN

Date:
Name:
Signature:




Tuesday February 14 2006 12:59 PM

Company Project Name NCR-No: HP-142220-ASED-NC-1668
ASTRIUM HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 1 of 1

Nonconformance Report

NCR Title EQM CRYO SCOE data shows regular peaks in 'once per minute' acquisition

NC Item Identification Cryo SCOE

Next Higher Assembly EPLM EGSE

Drawing No Sr No.

Procedure No HIFI SIH Elev int test

Supplier ABSP Purchase Order HIFI SIH Elec Int test

Subsystem Model EQM

NC Observation

Date: 15-JUL-05 Location: ASED OTN NC Detected During Test

Description of Nonconformance Requirements Violated
In 'once per minute' acquisition mode, the EQM cryo scoe, shows peaks in the data. SCOE SW/FW

Every time a new sample is taken (once a minute), the value of a parameter goes to an unrealistic high

value

(more then a million times then actual value). These wrong values are seen for ~2 seconds.

This means that every 60 seconds, the data is corrupted for 2 seconds. These ‘wrong' values are also
seenin

the log files and in the TM data to the CCS.

In ‘continous' acquisition mode, the peaks are not seen.

Remark: sometimes the peaks are much lower then a million times the actual value. Sometimes they stay
within

10% of the actual value. These peaks are however NOT the actual data, which makes it very difficult to
filter

data afterwards.

Initiator: Date, Name and Signature 03-NOV-05 S ILSEN

Date:
Name:
Signature:




Tuesday February 14 2006 12:59 PM

Company Project Name NCR-No: HP-142220-ASED-NC-1667
ASTRIUM HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 0
Page 1 of 1

Nonconformance Report

NCR Title EQM CRYO SCOE heater data block in ‘continious acquisition' mode

NC Item Identification Cryo SCOE

Next Higher Assembly EPLM EGSE

Drawing No Sr No.

Procedure No HIFI Elec int Test

Supplier ABSP Purchase Order HIFI Elec Int Test

Subsystem Model EQM

NC Observation

Date: 15-JUL-05 Location: ASED OTN NC Detected During Test

Description of Nonconformance Requirements Violated
The EQM cryo scoe has different modes for the acquisition of data from the SCAU boards. SCOE Firm ware

In the continious mode (sample every ~2 seconds), the heater data acquisition blocks after about 2 hours

of

operation. This can be recovered by restarting the SCOE or a 5-minute procedure.

This behaviour was also seen for other SCAU boards (for thermistor acquisition). It could however be
solved

by an update of the firmware of the SCAU boards. The firmware of the heater scau board was not updated
since

it is not easy accessible.

This problem does not occur in '‘once per minute' acquisition.

Initiator: Date, Name and Signature 03-NOV-05  S. ILSEN

Date:
Name:
Signature:




Tuesday February 14 2006 12:58 PM

Company Project Name NCR-No: HP-113000-ASED-NC-1675
ESTEC HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes No [ ] Revision 1
Page 1 of 2

Nonconformance Report

NCR Title Cryostat background radiation measured by PACS much higher than predicted

NC Item Identification PACS

Next Higher Assembly HERSCHEL INSTRUMENTS AND TELESCOPE (CFE)

Drawing No Sr No. EQM

Procedure No IMT Pt 2

Supplier MPI Purchase Order IMT Pt 2

Subsystem Model EQM

NC Observation

Date: 03-NOV-05 Location: ASED OTN NC Detected During Test

Description of Nonconformance Requirements Violated

Cryostat background radiation measured by PACS much higher than predicted

PACS IMT revealed that cryostat background signals measured by PACS spectrometer at 88 ?/ 177 ?m
are by

factor 60 / 48 higher than expected (see PACS analysis in attachment x).

See analysis report attached

Way forward: Perform additional measurements:

NCR update 09.11.05

Investigation tests have been performed see ACS HP-2-ASED-SD-0064 and 0067 attached.

MPI are reviewing the results.

1) Planck-curve in order to retrieve the temperature of the strylight source and

2) map in order to localise the straylight source.

NCR update 09.11.05

The investigation testing has been performed by ACS HP-2-ASED-SD-0067 and 0064 see attached
MPI are reviewing the results.

Initiator: Date, Name and Signature 04-NOV-05  D.Hendry

Internal NRB Dispositions Classification:

NRB ASED,PACS,ESA 04.11.05 Major Minor [ ]
Perform stray light test according to ASED ACS attachment 2

Customer Notification
04-NOV-05

Ref. to MoMs

Cause of NC Corrective/Preventative Actions Verification
Ref to Failure Report

PA Engineering
Date: 04-NOV-05 04-NOV-05 04-NOV-05 04-NOV-05 | 04-NOV-05 | 04-NOV-05
Name: D.Hendry S.Idler D.Hendry S.llsen H.Feuchtgrub A.Heske

Signature: er




Tuesday February 14 2006 12:58 PM

Company

Project Name
ESTEC HERSCHEL-PLANCK

Page 2 of 2

Related internal NCR-No:

Critical Item:Yes No [ ]

NCR-No: HP-113000-ASED-NC-1675

Revision 1

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description
1 PACS Background radiation report from IMT

Filename
egmimt_background_report.

Last Updated
04-NOV-05 10:48:13

Description

2 ASED ACS For Stray light test during 2nd part
IMT

Filename
ACS_for_Straylight_Test_o

Last Updated
04-NOV-05 11:07:30

Description

3 ACS HP-2-ASED-SD-0067 stray light
investigation te

Filename
HP-2-ASED-SD-0067 - Speci

Last Updated
10-NOV-05 10:04:40




Tuesday February 14 2006 12:57 PM

Company
ESTEC

Project Name NCR-No: HP-113000-ASED-NC-1495

HERSCHEL-PLANCK Related internal NCR-No:

Critical Item:Yes [_] No Revision 2
Page 1 of 3

Nonconformance Report

NCR Title PACS: Cooler Recycle Failed

NC Item Identification PACS

Next Higher Assembly HERSCHEL INSTRUMENTS AND TELESCOPE (CFE)

Drawing No

Sr No.

Procedure No PACS IMT

Supplier MPI

Purchase Order PACS IMT

Subsystem

Model EQM

NC Observation

Date: 20-SEP-05 Location: ASED OTN

NC Detected During Test

Description of Nonconformance

Requirements Violated

During the first cooler recycle in the IMT, PACS detected that this step was not successful. PACS will NA

revise

the procedure for the cooler operation.

Initiator: Date, Name and Signature 21-SEP-05 S ILSEN

Internal NRB Dispositions

Classification:

PACS shall revise the procedure for the cooler operation -->closed see HP-2-ASED-MN-1096 - Major Minor D
TRR for Restart of PACS IMT

closeout:

Cooler recycling tests and IMT tests successfully performed --> ASED Otn proposes to
close this NCR by Use as is due to the performed and verified hardware and procedure

changes.
Ref. to MoMs

Customer Notification

Cause of NC

Ref to Failure Report

Corrective/Preventative Actions Verification

Engineering
Date: 24-0CT-05
Name: H. Feuchtgruber

Signature:

24-0OCT-05
S. Idler

24-OCT-05 | 24-OCT-05 | 24-OCT-05 | 24-OCT-05 | 24-OCT-05 | 24-OCT-05

E. Wiezorrek| T. Muller B. Collaudin | W. Pinter- S. lisen C. Schlosser
Krainer




Tuesday February 14 2006 12:57 PM

Company Project Name NCR-No: HP-113000-ASED-NC-1495
ESTEC HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes [_] No Revision 2
Page 2 of 3

Nonconformance Report - Continuation Sheet -

Customer NRB Dispositions (Class Major Only) Ref. to MoMs HP-2-ASERD-MN-1109 Verification

NRB part of IMT PTR 04.11.05

Procedure for commanding has been updated. The cryostat filling port leak has been
tightened with glue (RTV 691). The cryostat main tank (HTT) has been depleted and
evacuated and remained evacuated during instrument testing. The heat shields are cooled
instead by helium flushing from an external dewar. With that measures the cooler recycle
could be successfully performed. The achieved hold time was approx. 40 h.

NCR to be closed.

Finally Determined Cause of NC Corrective/Preventative Actions

Ref to Failure Report

Request for Waiver Alert Other related Documents
Yes [ ] No[ | Reference: Yes [ ] No[ ] Reference:

NCR Close Out
09-NOV-05

NRB Approval | Chairman

Organization/ ASED ASED ASED ASED ESA MPI MPI
Name D.Hendry D.Hendry S.Idler S.llsen A.Heske H. E. Wiezorrek
Feuchtgruber
H 09-NOV-05 09-NOV-05 09-NOV-05 09-NOV-05 09-NOV-05 09-NOV-05
Date, Signature 09-NOV-05




Tuesday February 14 2006 12:57 PM

Company Project Name NCR-No: HP-113000-ASED-NC-1495
ESTEC HERSCHEL-PLANCK Related internal NCR-No:
Critical Item:Yes [_] No Revision 2
Page 3 of 3

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description

Graphs of cryo scoe data during PACS IMT
(and cool

Filename
Data and Graphs PACS IMT

Last Updated
27-SEP-05 11:58:18

Description
Graph of 1st PACS cooler recycle

Filename
PACS_Cooler_Recycle_1.jpg

Last Updated
30-SEP-05 08:41:24

Description
Graph of 2nd PACS cooler recycle

Filename
PACS_Cooler_Recycle_2.jpg

Last Updated
30-SEP-05 08:41:40

Description

HP-2-ASED-MN-1096 - TRR for Restart of
PACS IMT

Filename
HP-2-ASED-MN-1096 - TRR f

Last Updated
24-OCT-05 16:03:48

Description

IMT restart (Spire and PACS) MOM H-P-ASP-
MN-6975

Filename
H-P-ASP-MN-6975 - SPIRE |

Last Updated
02-NOV-05 15:26:04




Tuesday February 14 2006 12:54 PM

Company Project Name
ESTEC HERSCHEL-PLANCK

NCR-No: HP-112000-ASED-NC-1662
Related internal NCR-No:

Critical Item:Yes No [ ] Revision 0
Page 1 of 2

Nonconformance Report

NCR Title High correlation between cryo cover temp and SPIRE L1 temp

NC Item Identification SPIRE

Next Higher Assembly HERSCHEL INSTRUMENTS AND TELESCOPE (CFE)

Drawing No ASED-TR-0101

Sr No. EQM

Procedure No

Supplier RAL

Purchase Order SPIRE IMT Pt 2

Subsystem

Model EQM

NC Observation
Date: 25-OCT-05 Location: ASED OTN

NC Detected During Test

Description of Nonconformance

Requirements Violated

Unexpectedly high correlation between cryo cover temperature and SPIRE L1 temperature

Cause is currently not understood and needs to be investigated by SPIRE.
Temperature plots are attached to this NCR

Initiator: Date, Name and Signature 02-NOV-05  D.Hendry

Date:
Name:
Signature:




Tuesday February 14 2006 12:54 PM

Company
ESTEC

Project Name
HERSCHEL-PLANCK

NCR-No: HP-112000-ASED-NC-1662

Related internal NCR-No:

Critical Item:Yes No [ ] Revision 0
Page 2 of 2

Nonconformance Report - Continuation Sheet -

NCR/NRB Attachments

Description Filename Last Updated

1 Cover temperature plot Cover_Temperature_25_10_2 02-NOV-05 15:08:00
Description Filename Last Updated

2 Cryo cover temp related to L1 CRYOCOVER_L1_RELATION_.jp 02-NOV-05 15:10:19
Description Filename Last Updated

3 Cover + L1 graphs Cover_influence_on_L1_SPI 03-NOV-05 18:16:38
Description Filename Last Updated

4 PACS-SPIRE with rec. cooler during cover BumpL1CoverExchange.zip 10-NOV-05 11:47:27

dewar exc




Tuesday February 14 2006 1:4 PM

Company
ASTRIUM FRIEDRICHSHAFEN

Project Name
HERSCHEL-PLANCK

NCR-No: HP-151240-ASED-NC-1415
Related internal NCR-No:

Critical Item:Yes No [ ]
Page 1 of 1

Revision 0

Nonconformance Report

NCR Title The SV121 plug remains not in safety valve position

NC Item Identification SO QM maodified Filling Port (incl SV 121))

Next Higher Assembly  Cryostat Helium SS

Drawing No

Sr No. 01

Procedure No HP-2-ASED-TP-0072

Supplier Stoehr

Purchase Order EQM PLM Cryo Cooldown

Subsystem

Model EQM

NC Observation
Date: 01-AUG-05 Location: ASED Otn

NC Detected During Test

Description of Nonconformance

Requirements Violated

During Cool- down operations according to HP-2-ASED-TP-0072 "1": it was observed several times that

the SV

plug of SV 121 (S/N 01) remains not in safety position after separation of plug from spindl (if one way valve

with 60 mbar overpressure is installed during over night configuration)

Initiator: Date, Name and Signature 01-SEP-05 Lamprecht

Internal NRB Dispositions

-As first actions the valve shall be kept open and the safety function shall be ensured

via connection to the SV 0622/ YO 621-2 line. performed OK

-Follow ON NRB thd --> closed see below

Classification:

Major [ ] Minor

Customer Notification

Follow ON NRB 23.09.05: Schlosser, Mack, Lamprecht 01-SEP-05
Final disposition is: Use as is after the safety function was provided via connection to

the SV 0622/ YO 621-2 line. The NCR is considered as closed1

Ref. to MoMs

Cause of NC Corrective/Preventative Actions Verification

Ref to Failure Report

PA Engineering
Date: 01-SEP-05 01-SEP-05 01-SEP-05
Name: E. Lamprecht A. Runge C. Schlosser

Signature:
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EADS Astrium Test Report Herschel
Name Dep./Comp. Name Dep./Comp.
Alberti von Mathias Dr. AOE22 Runge Axel OTN/AOA54
Barlage Bernhard AED11 Schink Dietmar AED44
Bayer Thomas AOA52 Schlosser Christian OTN/AOA54
Brune Holger AOA55 Schmidt Rudolf FAE22
Edelhoff Dirk AED2 Schweickert Gunn AOE22
Fehringer Alexander AOE13 Steininger Eric AED32

X Fricke Wolfgang Dr. AED 65 Stritter Rene AED11
Geiger Hermann AOA52 Suess Rudi AOA54
Gerner Willi AED11 Thormer Klaus-Horst Dr. OTN/AED65
Grasl Andreas OTN/AOA54 Wagner Klaus AOE22
Grasshoff Brigitte AET12 Wietbrock Walter AET12

X Hauser Armin AOE22 Wohler Hans AOE22

X Hendry David Terma Resid. Wdssner Ulrich ASE442
Hengstler Reinhold AOA 52 Alcatel ASP
Hinger Jurgen AOE22 ESA/ESTEC ESA
Hofmann Rolf ASE442 Instruments:

X Hohn Rudiger AED65 MPE (PACS) MPE
Holzle Edgar Dr. AED32 RAL (SPIRE) RAL
Huber Johann AOA52 SRON (HIFI) SRON
Hund Walter ASE442 Subcontractors:

X Idler Siegmund AED312 Air Liquide, Space Department AIR

X llsen Stijn Terma Resid. Air Liquide, Space Department AIRS
Ivady von Andras FAE22 Air Liquide, Orbital System AIRT
Jahn Gerd Dr. AOE22 Alcatel Bell Space ABSP
Kalde Clemens APE3 Astrium Sub-Subsyst. & Equipment |ASSE
Kameter Rudolf OTN/AOA54 Austrian Aerospace AAE
Kettner Bernhard AET42 Austrian Aerospace AAEM
Knoblauch August AET32 APCO Technologies S. A. APCO

X Koelle Markus AOA53 Bieri Engineering B. V. BIER
Koppe Axel AED312 BOC Edwards BOCE

X Kroeker Jirgen AED65 Dutch Space Solar Arrays DSSA
Kunz Oliver Dr. AOE22 EADS CASA Espacio CASA

X Lamprecht Ernst OTN/ASI21 EADS CASA Espacio ECAS
Lang Jurgen ASE442 EADS Space Transportation ASIP
Langenstein Rolf AED15 Eurocopter ECD

X Langfermann Michael AOA51 European Test Services ETS

X Mack Paul OTN/AOA54 HTS AG Zrich HTSZ
Maute Thomas AOA52 Linde LIND
Much Christoph AOA53 Patria New Technologies Oy PANT
Muller Jorg AOA52 Phoenix, Volkmarsen PHOE
Miuller Martin AOA53 Prototech AS PROT
Muller Ralf FAE22 QMC Instruments Ltd. QMC
Peltz Heinz-Willi AOE13 Rembe, Brilon REMB
Pietroboni Karin AEDG65 Rosemount Aerospace GmbH ROSE
Platzer Wilhelm AED2 RYMSA, Radiacion y Microondas S.A. |RYM
Reichle Konrad AOA52 SENER Ingenieria SA SEN
Reul} Friedhelm AED62 Stéhr, Kénigsbrunn STOE

X Riihe Wolfgang AED6 Terma A/S, Herlev TER
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