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1 Scope

This test report summarises the results of the EMC RE and Auto-Compatibility tests
performed on the Herschel S/C in the Maxwell anechoic chamber at ETS in Noordwijk. The
tests were performed by ETS in accordance with the TAS-F test specification, [AD1],
applying the ASED Test Procedure, [AD2]. The applicable test configuration was established
with [AD3].

1.1 Document Overview

In Annex 1 the ASED master AS-RUN Test Procedure can be found.
Annex 2 shows a time record of all test events during RE and Auto-Compatibility Test.

Annex 3 shows a step by step log of the RE test with reference to the relevant plots and
including all procedure variations with justification for the variation.

In Annex 4 is the RE test report from ETS. This report lists all the test results, measurement
accuracies and plots and gives explanations to the test results.

Annex 5 lists the Auto- Compatibility results.

Annex 6 with the Functional AIT 'AS-RUN' procedures shows with which scripts the SVM and
the instruments were set to the requested modes. Also the As Run for the Auto-Compatibility
test is included in this annex.

Annex 7 shows the SCOE and Flight skin connector configuration.
Annex 8 gives a Session data re-patriation.

Annex 9 shows NCR 4207 which was written to the safety loop
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Test Report 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.

AD1

AD2

AD3

AD4
AD5S
ADG
AD7

H-P-2-ASP-TS-0819

HP-2-ASED-TP-0180

HP-2-ASED-PR-0116

HP-2-ASED-TP-0134
H-P-TASF-MN-10371
H-P-TASF-MN-10xxx
HP-2-ASED-MN-1546

HP-2-ASED-TR-0254

1

02.06.2008

HERSCHEL FM EMC Test Requirements Specification

HERSCHEL FM SAT RE / AutoComp EMC Test
Procedure

Herschel EGSE, Satellite & Instrument Procedure for
EMC Radiated Test

Leading Procedure for Herschel Integrated Satellite Test
RE EMC Pre TRR Checkpoint

EMC debug checkpoint

PTR for SC EMC RE and Auto-Compatibility Test

Page 6
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3 Non-Conformances and Procedure Variations
3.1 Summary of NCR's

NCR 4207 was created after the safety loop triggered when switching back on transponder.
See Annex 9

3.2 Summary of Procedure Variations

Page / Step numbers refer to AD 2

e Page 10: The Cryo SCOE was not connected. This allowed closing the MLI at the Cryo
skin connectors. According to cryo engineering, control by the Cryo SCOE was not
required to operate the instruments according sect. 3.1.2 of AD2 during the Re /
AutoComp test.

o Page 11: After a Safety Loop of the BS SCOE Vbat was increased to 25.4 V and OVP to
28,4 V.

e Page 14: The S/C was turned by 90° counter clockwise in order to shorten the length of
power cables in the chamber. This also allowed skipping sniff test in step 1.4.

¢ Step 1.5: Antenna location for ambient test changed from P2 (SPIRE) to P1 (PACS). This
was assumed to be the worst case location due to EGSE cable rooting and resulted from
the previous procedure variation.

e Steps 2.4.5/ 7: Notch Measurement was not performed as no S/C antennas are on the
PACS side.

o Steps 3.4.1 to 3: In two antenna positions P2 (extra height) tested. Due to the present of
the SVM shield this extra position has been requested by TAS-F in order to measure the
levels on the top side of this shield but limited to 200 MHZ.

o Steps 4.4.1/4/7: Steps repeated with TX+TWTA ON in order to see the impact of the
transmitting chain on RE results and particularly in the HIFI notch.

o Steps 4.4.4/7: Steps repeated with HIFI+TX+TWTA OFF. With this test it was shown that
the spikes in the HIFI notch during the first run of steps 4.4.4/7 were caused by HIFI itself
and not by the S/C or other instruments.

More details to procedure variations of AD 2 can be found in Annex 3, RE Test Log.
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Issue: 1
Date: 02.06.2008 File: HP-2-ASED-TR-0254_1.doc



EADS e Test Report Herschel
sSskErium

4 Test result overview
4.1 RE Test result summary

Table 4-1 provides an overview of the RE test results. The negative results of plot 18, 21, 22,
and 23 are in the HIFI notch and were caused by HIFI itself what was demonstrated with plot
25 and 26 where HIFI was OFF. All acquired test results are presented in Annex 4.

Pl?t IR Polar | Antenna pos e Notable Results Comments
n range status
1 10k-1G Vv PACS OFF Max noise level : 42 dBuV/m at OK
2.5 MHz
2 30M-1G H PACS OFF Max noise level : < 35 dBuV/m OK
3 10k-1G Vv PACS SPI_RE Max noise level : 57 dBuV/m at OK
noisy 3 MHz
4 30M-1G H PACS SPI_RE Max noise level : 37 dBuV/m at OK
noisy 40 MHz
SPIRE Only one notable Emission
5 16-18G v PACS noisy due to TX at 8.467G X
SPIRE Only one notable Emission
6 1G-18G H PACS noisy due to TX at 8.467G O
10k- SPIRE | Max noise level : 62 dBuV/m at
7 200M Vv SPIRE_extra noisy 3 MHz OK
g | M | o | SPIRE extra| STIRE | Max noise level < 30 dBuV/m oK
200M - noisy
9 10k-1G Vv SPIRE_nom SPI_RE Max noise level : 60 dBuV/m at OK
noisy 3 MHz
SPIRE .
10 30M-1G H SPIRE_nom noisy Max noise level < 35 dBuV/m OK
11 TC notch \% SPIRE_nom SnF:)Iils?)I/E No notable emission OK
SPIRE Only one notable Emission
12 16-18G v SPIRE_nom noisy due to TX at 8.467G Qi
13 | TC notch H SPIRE_nom S:;'Ef No notable emission OK
SPIRE Only one notable Emission
14 16-18G H SPIRE_nom noisy due to TX at 8.467G I
16 10k-1G Vv HIFI HI_FI Max noise level : 54 dBuV/m at oK
noisy 2 MHz
17 | 30M-1G | H HIF| n'j)'i';; Max noise level < 36 dBuV/m OK
4 exceeding emissions MOIR ot i
1g | HIF v HIFI HIFL ) 23dBuVIm at 2.5G, 24/3.7G, | ©X6essof <
notch noisy 28/5G. 21/6.6G 8dBuV/m,
’ : XPND OFF
19 | TC notch \Y, HIFI HI.FI No notable emission Cir 2XFNID
noisy OFF
Doc. No: HP-2-ASED-TR-0254 Page 8
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Pl?t e Polar | Antenna pos e Notable Results Comments
n range status
20 | TCnotch | H HIF] HIF] No notable emission O AFND
noisy OFF
. . NOK but in
3 exceeding emissions 27
21 HIFI H HIFI HIF] dBuV/m at 2.5G, 26/3.7G, SFEES O
notch noisy 21/5G 7dBuV/m,
XPND OFF
NOK but in
5 exceeding emissions : excess of <
99 HIFI Vv HIFI HIFI 25dBuV/m at 2.5G, 24/3.7G, 5dBuV/m for
notch noisy 24/5G, 24/6.2G, 93/8.469 (TX unwanted
emission) emissions,
XPND ON
NOK but in
excess of <
3 exceeding emissions 27
23 n'::;'] H HIFI n'::SF' dBuV/m at 2.5G, 27/3.7G, and 73':\‘,’\,\; Te‘;or
y 88/8.469G (TX emission) wal
emissions,
XPND ON
HIFI Max noise level : 54 dBuV/m at OK, XPND
24 10k-30M \% HIFI noisy > MHz ON
Demonstration
the origin of
emissions
HIFI HIFI
25 \% HIFI No notable emission recorded in
notch OFF .
plot22 is due
to HIFI, XPND
OFF
Demonstration
the origin of
emissions
26 HIF! H HIFI HIF! No notable emission recorded in
notch OFF .
plot23 is due
to HIFI, XPND
OFF
Table 4-1: RE Test result summary
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4.2 Auto-Compatibility Test result summary
All values found are below the thresholds for both chain-1 and chain-2.

No big issue except the AGC of XPND-1 that provides a value much lower than the fed
Uplink Power. On top of this, the AGC is not linear, i.e. the gap read-ideal for values well
above the threshold is much higher than the one when Uplink Power is close to threshold (for
-140 dBm we have -180 dBm as read-out).

Note: this '‘problem’ was already seen during ESOC NDIU via X-band test and it's not directly
related to EMC!

AGC of XPND-2 is much better even if suffering of the same problem: read-out < real-value >
Calibration-curve to be updated?

RNG Group delay was performed. The measured values are in the same order of magnitude
as the S/S tests. There are no other means to evaluate it.

All acquired test results are presented in Annex 5.
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Conclusions

The test was performed successfully, i.e.

the specified test requirements, conditions and input values were met
all measurement results were well within the limits as judged by the customer TAS-F.
all required data were measured and stored.

the measured data have adequate quality and are suitable for further analysis if this
would become necessary.

no non-conformance affecting the test results was raised

all required results have been provided

HP-2-ASED-TR-0254 Page 11
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Annex 1

'AS-RUN' Master Test Procedure

Content:

Filled-in master procedure 'HERSCHEL FM SAT RE / AutoComp EMC Test Procedure'; HP-
2-ASED-TP-0180, Issue 1

53 pages
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1 Scope

1.1 Objective

This procedure describes the activities to be carried out for the HERSCHEL Radiated
Emission (RE) and AutoCompatibility tests in order to confirm the compatibility of the satellite
itself.

1.2 Flow

The test flow is shown in figure 1.2-1.

Install Satellite in the Anechoic Chamber

!

Perform Ambient Noise Test

\4

Perform RE E-field Test in Antenna Position 1

!

Perform RE E-field Test in Antenna Position 2

A\ 4

Perform RE E-field Test in Antenna Position 3

Perform RF Autocompatibility Test LGA 1

Perform RF Autocompatibility Test MGA

Figure 1.2-1: HERSCHEL FM Radiated EMC Test Flow

Doc. No: HP-2-ASED-TP-0180 Page
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1.3 Test Specimen

The test specimen is the integrated HERSCHEL FM satellite.

1.4 Test objectives

The object of this test is to provide confirmation that the integrated spacecraft radiated
emissions in operational mode are within acceptable limits measured at several positions
around the spacecraft and that telecommands at lowest level are not disturbed by the S/C
own radiation.

This information will be used in determining the system level RE/RS compatibility margins.

Doc. No: HP-2-ASED-TP-0180 Page
Issue: 1
Date: 30.04.08 File: HP-2-ASED-TP-0180 As Run.doc

6



EADS

HERSCHEL FM SAT Radiated EMC Test

sSEskErium

2

Procedure Herschel

Documents/Drawings

The following documents in their latest issue are applicable to this procedure:

2.1 Applicable Documents
AD1 | HP-2-ASED-PL-00007 Herschel PA Plan
AD2 | HP-2-ASED-PL-0023 Herschel Contamination Control Plan
AD3 | H-P-2-ASP-SP-0939 HERSCHEL IST Specification
AD4 | H-P-1-ASPI-PL-0038 HERSCHEL/PLANCK EMC/ESD Control Plan
AD5 | HP-2-ASED-PR-116 Her§chel EGSE, Satellite & Instrument Procedure for EMC
Radiated Test
AD6 | H-P-1-ASPI-SP-0037 EMC Specification
AD7 | H-P-2-ASP-TS-0819 HERSCHEL FM EMC Test Requirements Specification
AD8 | HP-2-ASED-PL-0013 PLM EMC Control and Verification Plan
AD9 | HP-2-ASED-PL-0037 Herschel EMC Test Plan
2.2 Reference Documents

In this section all documents are given which either

could serve as reference for the radiated tests, or

may be referred in the test report for clarification/justification of an outcome (result) of

the test.
RD1 | PACS-ME-TP-032 PACS EMC Procedures
RD2 | SPIRE-RAL-PRC-003068 SPIRE RE Most Emissive Mode EMC Test Procedures for IST
RD3 | SRON-G/HIFI/PR/2007-022 | HIFI radiated emissivity procedures for IST tests
RD4 | HP-2-ASED-PR-0123 Helium Refilling
RD5 | HP-2-ASED-TP-0134 Herschel IST leading Procedure
Doc. No: HP-2-ASED-TP-0180 Page
Issue: 1
Date: 30.04.08 File: HP-2-ASED-TP-0180 As Run.doc
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3 Configuration

3.1 HERSCHEL Satellite FM Mechanical / Electrical Configuration

For the EMC RE test the Herschel satellite is mounted on the adapter ring. Both are than
positioned on a wooden air pallet provided by the facility in order to be compliant with the
floor load requirements of the Maxwell EMC chamber. The satellite is connected with the
SCOE's via 30 m long cables. The setup is shown in sect. 3.5.

A hose for venting the cryostat has to be routed from the cryostat to the outside of the EMC
chamber.

3.1.1 Cooling

HIFI shall be cooled whenever it is in a higher mode than STB. This is performed with a
mobile AirCon placed in the Rosetta cleanroom. The cold air is than ducted in a hose through
the chamber wall close to the HIFI panel where it increases the convection.

3.1.2 Cryo conditions

There is no constraint for He-I conditions from any FPU if temperatures are in the following
range:

e Level 0 temperature (HTT upper bulkhead, T107): 4.2 -6.5K (4.2 - 7K at LO I/F)
o Level 1 temperature (vent line, T231 - 237): 4.2- 15K

e Level 2 temperature (OBP, T254 T207): 5 - 30 K

e Level 3 temperature (Spire J-FET, T246 T247): 5- 50 K

¢ No constraint on thermal shield and CVV

e Cryo cover temperature: 220 -260 K

e Temperatures might drift in the above given range during test.

e S/C s in vertical position and no movement during test.

3.1.3 Shielding and Grounding

The SCOE cables shall be shielded with aluminum foil from the satellite to the point where
they go into the holes for the tunnels to the Rosetta clean room respectively the wall of the
EMC chamber, as applicable.

The facility clean ground shall be connected to the PCDU panel. This is a single point ground
which also grounds the adapter ring. The ground strap shall be routed in parallel to the
SCOE cabling. Figure 3.2-1 gives an overview of the grounding during the test.

Doc. No: HP-2-ASED-TP-0180 Page
Issue: 1
Date: 30.04.08 File: HP-2-ASED-TP-0180 As Run.doc
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3.2 EGSE Configuration

The following SCOE's have to be located close to the S/C outside the EMC chamber (cable
length 30m):

Table 3-1 shows the configuration for the SCOE's.

Subsystem Electrical Configuration Mechanical Configuration
SAS SCOE e Online

Voc =43V

Isc=2.0A

Rs=0.1

N =100

Vprot=45V

Iprot (FPCS) less than 3.3 A

AIT BDR 1 and BDR 2 = ON
Separation Straps 1 to 8 = separated
SA Temp simulation set to 110 °C

Battery Simulator Nominal Set:

3racks + PC

Online

Vbat =24V
Icharge =10 A
Idisch =16 A 1rack +PC
OVP =27V
OCP =ON

BS SCOE

TT&C SCOE All instruments ON and RF cables connected to

TT&C subsystem in order to provide 1 rack + PC
¢ RF downlink signal spectrum monitoring

TM/TC DFE e Online
e TMChain A
e TCChain A 1rack + PC
e Archiving ON

Cryo SCOE e Data Acquisition

1rack +PC

Table 3.2-1: EGSE Configuration

3.3 HERSCHEL Satellite FM Operational Configurations

Table 3.3-1 shows the SVM Operational Configurations and Table 3.3-2 the Instrument
Configurations in RE and AutoComp for the used modes. The communication with the S/C
shall be made via the umbilical.

Doc. No: HP-2-ASED-TP-0180 Page 10
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Mode 1 Mode 2 Mode 3
Power Panel
CDMU ON, NOM ON, NOM ON, NOM
ACC ON, Standby ON, Standby ON, Standby
PCDU ON ON ON
Battery Not connected Not connected Not connected
TTC Panel
EPC1 ON ON ON
TWT1 ON ON ON
EPC2 OFF OFF OFF
TWT2 OFF OFF OFF
XPND1 ON, RX+ TX ON, RX+ TX ON, RX+ TX
XPND2 ON, but only RX | ON, but only RX | ON, but only RX
RFDN / / /
AOCS sensors
STR1 ON ON ON
STR2 OFF OFF OFF
CRS1 ON ON ON
CRS2 ON ON ON
RWL-1 ON ) ON *) ON ™)
RWL-2 ON ) ON ) ON ™)
RWL-3 ON ) ON *) ON ™)
RWL-4 ON ) ON ™) ON ™)
GYRO A ON ON ON
GYROB OFF OFF OFF
SAS / / /
AAD / / /
Propulsion
PT ON ON ON
20N th;ues;ers cat OFF OFF OFF
Latch valve OFF OFF OFF
Miscellaneous
SREM ON ON ON
VMC ON ON ON

*): Reaction wheels are ON but not rotating

Table 3.3-1: SVM Operational Configurations in RE / AutoComp.

HP-2-ASED-TP-0180
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3 Procedure
Mode 1 Mode 2 Mode 3
PACS Safe Mode Safe Mode Safe Mode
SPIRE Most rmissive Stand By Stand By
HIFI Stand By Most Noisy Mode Stand By
PACS FPU OFF OFF OFF
PACS Panel
FPSPUN ON ON ON
FPSPUR OFF OFF OFF
FPDPU N ON ON ON
FPDPU R OFF OFF OFF
FPDEC/MEC1 ON ON ON
FPDEC/MEC2 OFF OFF OFF
FPBOLC N ON ON ON
FPBOLCR OFF OFF OFF
SPIRE FPU ON OFF OFF
SPIRE Panel
HSDPU N ON ON ON
HSDPU R OFF OFF OFF
HSFCUN ON ON ON
HSFCUR OFF OFF OFF
HSDCU N ON ON ON
HSDCU R OFF OFF OFF
CCUA ON ON ON
CCUB ON ON ON
HIFI LOU OFF ON / warm ON / warm
HIFI FPU ON ON / cold ON / cold
HIFI Panels
FHWEH ON ON ON
FHWEV ON ON ON
FHLCUN ON ON ON
FHLCUR OFF OFF OFF
FHHRH ON ON ON
FHHRV ON ON ON
FHICU N ON ON ON
FHICU R OFF OFF OFF
FHFCU N ON ON ON
FHFCUR OFF OFF OFF

Table 3.3-2: Instrument Mode Configurations in RE / AutoComp.

GSE Calibration Status

HP-2-ASED-TP-0180
1
30.04.08

File: HP-2-ASED-TP-0180 As Run.doc

Page

12



HERSCHEL FM SAT Radiated EMC Test
EAQ; T i Procedure

Herschel

All test hardware shall be calibrated and shall be within the calibration period during the test
time. The test equipment list Table 3.4-1 shall be completed during the test and included in
the test report.

Test Equipment List

Iltem Manuf. Model No. SN No. Invent No. | Next Calib.

See Annex 4 RE Test Report from ETS page 9

Table 3.4-1: Test Equipment List

Doc. No: HP-2-ASED-TP-0180 Page
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3.5 Set-Up in Facility

The activities as detailed in this procedure shall be carried out in the Maxwell anechoic
chamber of ESA/ ESTEC in Noordwijk, Netherland.

]
Ant. Pos. 2

Smx5m ‘f

Tabie‘f‘a‘r
SCOE PC's

aroo

L 2880

| Table for
| SCOEPC's

[Tableforccs | | 1 | (i [@]

remote terminal

I
Fi_}j EGSE room | [ Control room J_: Schaal _ _

0 500 1000

1 1

Figure 3.5-1 Arrangement of the EGSE and S/C in facility

Doc. No: HP-2-ASED-TP-0180 Page 14

Issue: 1
Date: 30.04.08 File: HP-2-ASED-TP-0180 As Run.doc



HERSCHEL FM SAT Radiated EMC Test

EADS = Procedure Herschel
3.6 General Requirements

e The handling of the test set-up shall be in accordance with controlled procedure only

¢ Handling, mechanical and electrical, has to be done only by qualified personnel

3.7 Environmental Conditions

All activities specified in the procedure have to be performed in the anechoic chamber, clean
room class 100 000 environment.

22°C +/- 3°C
40% to 55%

Temperature:
Relative Humidity:

The cleanliness requirements will be observed throughout the activities, and the overall
contamination control requirements identified in the Herschel Contamination Control Plan,
AD2, will be observed.

3.8 Measurement Accuracies
3.8.1 Receiver Accuracies

Table 4.3.1-1 gives a guideline for receiver measuring bandwidths. The actual bandwidth of
the test equipment shall be provided by the facility personnel during the EMC tests.

Actual values see Annex 4 RE Test Report from ETS sect 8.2

Frequency Range gr(;)goBsV?/d Actual Comment

30 Hz - 1 kHz 10 Hz

1 kHz - 10 kHz 100 Hz

10 kHz - 150 kHz 1 kHz

150 kHz — 30 MHz 10 kHz

30 MHz - 1 GHz 100 kHz

Above 1 GHz 1 MHz Except notches *)
Frequency Accuracy +2%

Amplitude Accuracy +2dB

*) The resolution bandwidth shall be selected so that the noise floor of the test equipment is 4 to 6 dB

below the notch limit.

Table 3.8-1: Receiver Measurement Bandwidth
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3.9 General Precautions and Safety

3.9.1 General Safety Requirements

Except of radiation during the AutoComp test no special hazards are expected. The
application of the standard technical rules for mechanical and electrical integration and test
activities is sufficient.

Lower level procedures called up by this procedure may define their own safety requirement
in the relevant chapters which must be respected accordingly

3.9.2 Radiation

When test caps are not mounted and the S/C the is transmitting, the EMC chamber doors
have to be closed and no persons are allowed in the EMC chamber.

3.9.3 ESD constraints

In order to prevent ESD sensitive H/W from any possible damages by accidental electrostatic
discharges an ESD protected area must be defined during ESD sensitive activities:

e Floor and test bench of the ESD protected area has to be covered with anti-static
mats

¢ During all handling activities (as transport, mounting, mating/de-mating of connectors,
measurements with individual measurement devices, etc.) the operator has to work
on anti static mats with correct clothing and personal grounding-straps
e Adequate ESD clothing is required:
- Anti static coat
- Anti static gloves
- Anti static boots

3.10 Activities Management
3.10.1 Pre-Test Activities

At least the following tasks have to be successfully completed before start of integration and
test activities according this procedure:

e This procedure released and accepted

¢ Formal release to start given by the board following review of relevant test procedures
and test configurations.

Doc. No: HP-2-ASED-TP-0180 Page 16
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3.10.2 Procedure Variation

Major activities deviating from the approved test procedure require the agreement of Project,
AlV and PA responsible, and shall be documented via Activity Control Sheets (ACS). All
ACS's generated in the frame of the execution of this procedure shall be listed in the ACS
Summary Sheet in section 9.1 of this procedure.

3.10.3 Criteriafor Failure

If the results of any test performed using this procedure or a lower level procedure which this
procedure refers to yields a value which lies outside the specified limits, it shall be
considered as a non-conformance. Initial analysis of the result will be applied to establish
whether the result is due to measurement error or incorrect specification limits. A NCR will
then be raised to report the non-conformance. Depending on the magnitude of the non-
conformance, and its impact, either a minor or a major NCR will be raised. In case of major
NCR the test shall be continued only upon written or verbal authorisation of Customer (TAS-
F and ESA). All NCR's raised in the frame of the execution of this procedure shall be listed in
the NCR Summary Sheet in section 7.3 of this procedure.

The NCR process is described in the Herschel PA Plan, AD1.

3.10.4 Test Completion and Post-Test Activities

All data that has been recorded during the test activities specified in this procedure shall be
collected and retained in a centralised reference volume, and will include:

e PFM logbook

e Relevant CCS logs

e Photographs and plots

o Filled out test procedure

e Activity Control Sheets (ACS), if any
e Copies of NCR's, if any

All these test data shall be available for presentation at the Test Review Board (TRB) which
will finally conclude on the test.

A test report shall be produced, whose contents shall be as follows:
e Brief summary of the test results
e PLM and instrument build standard summary

e "As-run" test procedure as an annex (this includes housekeeping data, temperature

curves, etc.).
Doc. No: HP-2-ASED-TP-0180 Page 17
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e List of NCR's raised

o List of ACS's generated.

¢ Relevant meeting minutes (e. g. TRR, TRB)

o Filled out Sign-off Sheet (see section 7.4 of this procedure).

e Evaluation of test results (might be in separate document)

3.11 PA Requirements

Quality Assurance shall monitor all operations (handling, transportation, disassembly,
installation and test) as necessary to assure compliance with this procedure and the
applicable requirements of the Herschel PA Plan, AD1.

In the course of this procedure PA shall pay particular attention to:
¢ the application of adequate protections to critical surfaces
e the records in the log-sheet
¢ the recording of the serial number of the test equipment used
e ensure that the test equipment used is within actual calibration cycle

PA has to make sure that NCR’s are raised when applicable and treated by NRB procedure
as defined in the Herschel PA Plan, AD1.

After the conclusion that an activity is successfully completed, this activity has to be signed
by the responsible AIT- and PA engineer in the step by step procedure. Also relevant log
sheets have to be filled out and signed.

Doc. No: HP-2-ASED-TP-0180 Page 18
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3.12 Personnel
Title Function Name
Test Director Overall responsible Martin Priestley
Test Conductor EMC Test Coordinator Michael Hopfgarten
EGSE Expert (ASED) | EMC Test Responsibility Klaus Tigges
EGSE Expert (TAS-F) | EMC Test result processing Marc Burlas
EGSE Operator Operate EGSE (CCS, PLM SCOE, CDMU DFE, Pietro Modesto
Cryo SCOE)
EGSE Expert (TAS-1) | Support EGSE operator and EMC set-up Pietro Modesto
Alessio Di Capua
EMC Test Responsible for the EMC facility and operations Jaap van der Meulen
Performance ETS
(ESTECQ)
Mech. Operator(s) All mech. Integration activities T. Bayer
Cryo Operators Operate the cryostat during testing and maintain J. Huber
the required temperatures
ESA Support Support and supervision of test activities Filippo Marliani
Bernhard Jackson
HIFI Engineers Support test activities -
PACS Engineers Support test activities -
SPIRE Engineers Support test activities -
PA Representative To ensure PA requirements R. Langenstein
Table 3.12-1: Personnel
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4 Test Requirements

4.1 Radiated Emission (RE) E-field

The set-up and the performance of the test shall be similar to MIL Std 461E, RE 102.

The satellite shall be set into the applicable operational configuration. See Table 3.3-
1 and 3.3-2. The on board equipment shall be set to the most noisiest mode

The on board LGA / MGA antennas shall be covered with test caps in order to limit
the spurious emissions at TX frequency. The test caps shall be capable to handle the
TX power without constraints.

Each test antenna position shall coincide with the position of the harness of the
respective instrument under test.

Any test harness between satellite and EGSE shall be properly shielded before the
test in order not to influence the test result.

The Test chamber shall be free of other equipment and cabling than used during RE
tests.

The test antennas shall be placed at 1 metre distance to the satellite at predefined
positions.

Before starting RE Test a kind of ambient /sniff tests will be performed with a portable
spectrum analyser around the EGSE harness or any other critical item. An ambient test shall
then be performed from 14kHz up to 1GHz in one polarisation (horizontal up from 30MHz)
reduced to antenna position 2.

The selection of the RE test antennas shall be in accordance to Table 4.1-1.

Frequency Range Polarization | Antenna Type Comment

14 kHz — 30 MHz \% Rod Groundplane connected to S/C

structure if feasible

30 MHz — 1 GHz VandH Biconical+logper May be combined; Absorbers

beneath A. and S/C on the floor

1 GHz - 18 GHz Vand H Broadband horn LNA is required for notches

Doc. No:
Issue:
Date:

Table 4.1-1: Selection of RE Test Antennas
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4.1.1 RE E-field in Operational Modes

The operational satellite shall not exceed the E-field in the frequency range from
14 kHz to 18 GHz

Figure 4.1-1, Table 4.1-2 and Figure 4.1-2 show the limit and the TC notch for PACS and
SPIRE, antenna positions 1 and 2.

Radiated Emission, E-Field
80 -
- 1\
yd
50
E
= 40 |
Z
Y30
20
10 TCnotch
O T T
10.0E+ 3 100.0E+ 3 1.0E+6 10.0E+ 6 100.0E+ 6 1.0E+9 10.0E+ 9 100.0E+9
Frequency (Hz)
Figure 4.1-1: PACS and SPIRE RE E-Field General Limit
Frequency (MHz) Level (dBuV/m)
7133 68
7186 45
7191-7213 15
7218 45
7271 68
Table 4.1-2: PACS and SPIRE TC Notch Limit Frequencies
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Radiated Emission, E-field
80
7133 7271

70

60 -
£
2 b T
O
D 40 - 718 7218
w
u 30
x

20 A

7191 l—‘ 7213
10
O T T T
7100 7150 7200 7250 7300
Frequency (MHz)
Figure 4.1-2: PACS and SPIRE RE E-Field TC Notch Limit
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Figure 4.1-3, Table 4.1-3 and Figure 4.1-4 show the limit and the TC notch for HIFI, antenna

position 3.
Radiated Emission, E-Field
80 -
70 | /\
60 - \
__ 50
£
D 40
=
W30
20 1
I
10 TC notch
: | | | il |
10,0E+3 100,0E+3 1,0E+6 10,0E+6 100,0E+6 1,0E+9 10,0E+9 100,0E+9
Frequency (Hz)
Figure 4.1-3: HIFI RE E-Field General Limit
Frequency (MHz) Level (dBuV/m)
<2000 50
2000 - 7186 20
7191-7213 15
7218 - 9000 20
Table 4.1-3: HIFI TC Notch Limit Frequencies
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Radiated Emission, E-field
25
7133 7271
20
— 7186 7218
E \ /
2 15 - 7191 7213
m
)
w 10
w
4
5 |
0 T T T T T T T T
7100 7120 7140 7160 7180 7200 7220 7240 7260 7280 7300
Frequency (MHz)
Figure 4.1-4: HIFI RE E-Field TC Notch Limit
Note:

The test equipment shall be capable to measure a level 6 dB below the defined limit.

e The measurement shall be taken for vertical (V) and horizontal (H) polarisations
(below 30MHz only vert).

e The applicable spacecraft configurations are shown in Table 4.3-1

e In Figure 4.1-5 to 4.1-7 the three antenna positions are shown. The antennas are
oriented to the harness of the measured instrument. See also floor plan Figure 3.5-1.
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Figure 4.1-5: Antenna position P1 towards PACS
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Figure 4.1-6: Antenna position P2 towards SPIRE

Doc. No: HP-2-ASED-TP-0180 Page
Issue: 1

Date: 30.04.08 File: HP-2-ASED-TP-0180 As Run.doc

26



HERSCHEL FM SAT Radiated EMC Test
m Procedure

Herschel

Doc. No:
Issue:
Date:

Figure 4.1-7: Antenna position P3 towards HIFI
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4.2 Spacecraft RF Auto-Compatibility

The object of this test is to demonstrate that with a fully equipped and integrated spacecraft,
with communications made through flight test couplers / umbilical, and free radiating
antennas as shown in Figure 4.2-1, the following performances are satisfied:

1. When all equipment is operational and in most emissive mode, the X-band subsystem is
capable to

and

Receive telecommands at the lowest level which shall be experienced at L2

Support low bit rate telecommand acquisition under 125 Hz Doppler effect at required
level

Receive and transmit ranging signal which can be properly measured. It will be
verified that with delay results are compatible with the ranging calibrations gathered
at transponder subsystem level.

2. While transmitting telemetry through the antennas all other equipment of the satellite is
working properly.

The following points have to be considered for the test:

The spacecraft shall be supplied (powered) by the SAS.

Any test harness between satellite and EGSE shall be properly shielded before the
test in order not to influence the test result. Other test equipment shall not be located
in the anechoic chamber.

The applicable spacecraft configuration is Mode 2. If AutoComp with HIFI implies a
TC reception problem a test with Mode 3 is anticipated.

The EGSE connection between RF-EGSE and TTC Subsystem is shown in Figure 4.2-1.
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RFDN

X-band Transponder

A

Tx/Rx 1

3 dB hybrid

Tw/Rx 2

EPC 1
TWTA 1

L=

EPC 2

@)=

Diplexer 1

Diplexer 2

LGA 2

QU

__| Flight test coupler 1

<

Telecommand Carrier
Generator

<+

>

>

Flight test coupler 2

)
SW1
LGA1
SW3 Sw2 ‘
Sw4

MGA

EGSE

Calibrated TC Uplinks

TM demodulator

TM Downlinks

Figure 4.2-1: RF-EGSE and TTC Subsystem interconnection
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4.3 Test overview

The following tables give an overview of the activities described in this procedure. The
sections are test modules. Their sequence is not decisive i.e. it can be changed if required by
test circumstances.

5.1. Ambient, Antenna Position P2 (towards SPIRE)

Step | Mode Antenna (1 m distance)

1.1 | SVM & Instruments OFF | Portable Spectrum Analyzer; sniff test
1.2 | SVM & Instruments OFF | P2, Vertical; 14kHz to 30MHz
1.3 | SVM & Instruments OFF | P2, Horizontal; 30MHz to 1GHz

5.2. Antenna Position P1 (towards PACS)

Step | Mode (see table 4.3-1) Antenna (1 m distance)

21 1 Vertical; 14kHz to 30MHz

2.2 1 Horizontal; 30MHz to 1GHz

2.3 1 Vertical; 30MHz to 1GHz

2.4 1 Horizontal; 1GHz to 18 GHz

2.5 1 Horizontal; 7133 MHz to 7271 MHz, Notch
2.6 1 Vertical; 1GHz to 18 GHz

2.7 1 Vertical; 7133 MHz to 7271 MHz, Notch

5.3. Antenna Position P2 (towards SPIRE)

Step | Mode (see table 4.3-1) Antenna (1 m distance)

3.1 1 Vertical; 14kHz to 30MHz

3.2 1 Horizontal; 30MHz to 1GHz

3.3 1 Vertical; 30MHz to 1GHz

3.4 1 Horizontal; 1GHz to 18 GHz

3.5 1 Horizontal; 7133 MHz to 7271 MHz, Notch

3.6 1 Vertical; 1GHz to 18 GHz

3.7 1 Vertical; 7133 MHz to 7271 MHz, Notch
Doc. No:  HP-2-ASED-TP-0180 Page
Issue: 1
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5.4. Antenna Position P3 (towards HIFI)

Herschel

Step | Mode (see table 4.3-1) Antenna (1 m distance)

4.1 2 Vertical; 14kHz to 30MHz

4.2 2 Horizontal; 30MHz to 1GHz

4.3 2 Vertical; 30MHz to 1GHz

4.4 2 Horizontal; 1GHz to 18 GHz

4.5 2 Horizontal; 2 GHz to 9 GHz, Notch
4.6 2 Vertical; 1GHz to 18 GHz

4.7 2 Vertical; 2 GHz to 9 GHz, Notch

6.Autocompatibility Test

Step | Mode (see table 4.3-1)

Test item

1.1

2

Perturbation LGA1

1.2

2

Perturbation MGA

Next step performed only if AutoCo

mp with HIFI implies a TC reception problem:

1.3 3 AutoComp. Perturbation LGA1
Mode PACS SPIRE HIFI
1 Save mode Most Noisy Mode Stand By
Save mode Stand By Most Noisy Mode
Save mode Stand By Stand By
Table 4.3-1: Instrument Modes
HP-2-ASED-TP-0180 Page
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5 Step by Step Procedure RE Test

5.1 Ambient, Antenna Position P2 (towards SPIRE)

Step- . . L. OP/ Nom Act.
No. Integration-Step-Description EMC Val Tol. Val. Comment P|N
1.1 |Install the calibrated EMC Instrumentation. V4
1.2 Switch ON EGSE according AD5 2./’
1.3 Confirm with operator that the spacecraft is switched OFF and V[
all EGSE is active. '
1.4 Perform sniff test with portable spectrum analyzer along the /’%‘?f Je en ;/e; L Vi ﬁ&(ﬁ .
S/C to SCOE harness.
7t - s
1.5 Position P27Antennas in 1 m distance from the SPIRE panel, PoccFiom chamgef
directed to SPIRE harness. Perform the following do PA becceicse Vel |/
measurements: Alemess (s an¥Lis siclp
1.5.1  Measure the ambient noise in the range from 14 kHz to 30 Figure See Mot vesl - X)
MHz for vertical polarisation. 4.1-1 Plot [;9{@%& 2 e / fn;}g;g,}égj[ v
1.5.2 | Measure the ambient noise in the range from 30 MHz to 1 Figure See f%?ﬁ?( “’“?; very J’&', X ”@ A
GHz for vertical polarisation. 4.1-1 Plot e«:} @7‘ < e St {e;g/z:e("
. 5% Wi, b 7 L ‘ ,
7) Bl ligidd Is 230, | Diskaud : Aum
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1.6 Collect excel frequency to amplitude sheet from facility. Store m"; < £ e
the result of the measurement and compare it with the R 0?‘2?’ fer Qv ?é’i(”fvg
. e i
requirements limit. The measured result shall be 6 dB below é/}/p e XL e;‘;i <
the measurement limit. .
Test location: Operator . ¢y {7 .@“W Product-Assurance: ) Date: )
ﬁ::“"'}”” 1 7 ijw”“ :w o e w ‘,;2 0 &)
- ey DUl jf 3 F ~ L. 0%
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5.2 Antenna Position P1 (towards PACS) 7S 080
Step- . S OP/ Nom Act.
No. Integration-Step-Description EMC val Tol. Val. Comment P|N
2.1 Install the calibrated EMC Instrumentation. Verify that the on v/
board LGA / MGA antennas are covered with test caps.
2.2 Set S/C into Mode 1 according tables 3.3-1 and 3.3-2
221 Switch ON EGSE and S /C. Execute test steps sect. 8.1.1 of |OP I~ ~
ADS. IN ST EAD
HODE
2.2.2 Switch PACS from OFF into Safe Mode. Execute test steps of oP
secl. 8.1.2.1 of ADS.
2.2.3 | Switch HIFI from OFF into STB. Execute test steps sect. of OP
8.1.4.1 of ADS.
2.2.4 | Switch SPIRE from OFF into STB. Execute test steps sect. of oP i‘%:‘;&“ m"f{ waos Qfgw '?{i@ﬁ / AL AT
Y . o . . - e,
8.1.3.1 of AD5. Wbl PACS, SPIRE eoshod |1 FC [ae ST IS
2.25 | Switch SPIRE from STB into SPIRE Noisiest Mode. Execute | OP A6:20
test steps sect. of 8.1.3.2 of ADS. v
2.3 | Verify correct Mode 1 with EGSE operator. oP VARV el
2.4. | Position P1. Antennas in 1 m distance from the PACS panel, Kirdeviarar gl v
directed to PACS harness. Perform the following s 20w
measurements:
2.4.1 | Measure emissions in the range from 14 kHz to 30 MHz for Figure See ;’“’}/ég?é 3 ;
vertical polarisation. 4.1-1 Plot v
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Step- . r OP/ Nom Act.
No. Integration-Step-Description EMC Val Tol. Val, Comment P|N
2.4.2 | Measure emissions in the range from 30 MHz to 1 GHz for Figure See fg“jf&% (71
horizontal polarisation. 4.11 Plot ﬁ@’{ v
2.4.3 | Measure emissions in the range from 30 MHz to 1 GHz for Figure See }9&}}( K7} ,
vertical polarisation. 4.1-1 Plot v /7’};?’ o
2.4.4  Measure emissions in the range from 1 GHz to 18 GHz for Figure See <K{%«fi§‘“;¢“‘i < @’j, 2%%,% o s ( (f{?
horizontal polarisation. 4.1-1 Plot \E X 7H (~STFP 3.4 % A v
245 | Measurs-eMmissionsirthe range from-7133 MHzt07271 MHz—~ Figure See ﬁ?f‘f?f;f% ;izi{i e fornetd
ey . . _ 73 & “’*.»»“‘i«af”"@ A
for horizontal-polarisation, notetr”” 4.1-2 Plot PACS o ofe
2.46 | Measure emissions in the range from 1 GHz to 18 GHz for Figure See Q{M( g‘“ L
vertical polarisation. 4.1-1 Plot oo
247 M g:“;!.f;@ > erissions-n thefange from 7133 WMHz to 7271 MHz Figure See ;?;Mfzf/’zyijm el
or hogiZzontal pdlarisation, rfotch.” 4.1-2 Plot 1“0 c™ ¢ o/e
2.5 Collect excel frequency to amplitude sheet from facility. Store
the result of the measurement and compare it with the
requirements limit. The measured result shall be 6 dB below
the measurement limit.
Perform following steps 2.6.x only if test will not be continued
with another RE or AutoComp test. Depending on which test
will follow the test conductor has to decide which steps will be
executed and which not.
,; - , Sleps 2,427 wo¥ phs [rvdect
2.6 | Switch S/C and instruments OFF S ce Tl 20/l boe_cct Yonlbag
P e ?:«é 5:»&?(4)‘{, -o.gﬁ*m&‘
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EADS L HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
[ - i R W
Step- . o OP/ Nom Act.
No. Integration-Step-Description EMC val Tol. Val, Comment P|N
2.6.1 | Switch SPIRE from SPIRE Noisiest Mode into STB. Execute | ©F A
test steps sect. 8.1.3.3 of ADS. ‘U/ '
2.6.2 | Switch SPIRE from STB into OFF. Execute test steps sect. oP
8.1.3.4 of ADS. | A
26.3  Switch PACS from Safe Mode into OFF. Execute test steps of | OP B
sect. 8.1.2.4 of AD5. S NA
2.6.4  Switch HIFI from STB into OFF. Execute test steps sect. OP 4 ;
8.1.4.4 of ADS. A 1A
265 | Switch OFF EGSE and S /C. Execute test steps sect. 8.1.1 of |OP Y
ADS, A7
2.7 Verify that S/C is OFF with EGSE operator. oP /7;&7 & A
Test location: Operator gzw oS5 —0d Product-Assurance: | z! Date: ; .
?WE}% W/ { & 23 ;2 }/ & 008
MM
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HERSCHEL FM SAT Radiated EMC Test Procedure Herschel

5.3 Antenna Position P2 (towards SPIRE) Oy.0p %

Step- . s OoP/ Nom Act.
No. Integration-Step-Description EMC Val Tol. Val. Comment P|N
3.1 Install the calibrated EMC Instrumentation. Verify that the on 3;%5 - %% g’i‘zf{:}% ;:’3&;“%:&? VI ’!
board LGA / MGA antennas are covered with test caps. j%(‘g @,gjﬂm;(;j{f ¢y Wf A
3.2 | Set S/C into Mode 1 according tables 3.3-1 and 3.3-2. OP Pswz S 1N :«;;ﬂaﬁj
Depending on current mode the test conductor has to decide MaDE 1ngTem oF
which steps will be executed and which not. gk M

3.2.1 | Switch ON EGSE and S /C. Execute test steps sect. 8.1.1 of oP
ADS,

3.2.2 | Switch PACS from OFF into Safe Mode. Execute test steps of OP
sect. 8.1.2.1 of AD5.

3.2.3 | Switch HIFI from OFF into STB. Execute test steps sect. of OP
8.1.4.1 of AD5.

|
3.2.4 | Switch SPIRE from OFF into STB. Execute test steps sect. of | OF ee—2 Y
8.1.3.1 of AD5. v
|

3.2.5 | Switch SPIRE from STB into SPIRE Noisiest Mode. Execute oP
test steps sect. of 8.1.3.2 of AD5.

b
3.3 | Verify correct Mode 1 with EGSE operator. OoP >
3.4, Position P2. Antennas in 1 m distance from the SPIRE panel, vt zﬁfjf# v
directed to SPIRE harness. Perform the following (:7’ ééf »
} 4l
measurements:
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Eﬁmg e HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
i B i A I W
Step- . o OP/ Nom Act.
No. integration-Step-Description EMC Val Tol. Val. Comment P|N
e . [
3.4.1 | Measure emissions in the range from 14 kHz to 30 MHz for Figure See ,J{/ﬁ?}i
vertical polarisation. 4.1-1 Plot v
N7
3.4.2 | Measure emissions in the range from 30 MHz to 1 GHz for Figure See Pfeﬁ?\ ffﬁ‘i?
horizontal polarisation. 4.1-1 Plot L
3.4.3 | Measure emissions in the range from 30 MHz to 1 GHz for Figure See f%y}{ 9 (
vertical polarisation. 4.1-1 Plot v
3.4.4 | Measure emissions in the range from 1 GHz to 18 GHz for Figure See ﬁfiﬁ‘}ﬁ fﬂ/ L
horizontal polarisation. 4.1-1 Plot
345 | Measure emissions in the range from 7133 MHz to 7271 MHz Figure See P/&f; ”fg {
for horizontal polarisation, notch. 4.1-2 Plot
3.4.6 | Measure emissions in the range from 1 GHz to 18 GHz for Figure See w:)/é f ”’{ﬁ g
vertical polarisation. 4.1-1 Plot f%y K ,ﬁ?
3.4.7 | Measure emissions in the range from 7133 MHz to 7271 MHz Figure See fvé * A %
for hori ta! pglar isation, notch. 4.1-2 Plot
3.5 Collect excei fr@quency to amplitude sheet from facility. Store
the result of the measurement and compare it with the
requirements limit. The measured result shall be 6 dB below
the measurement limit.
Perform following steps 3.6.x only if test will not be continued
with another RE or AutoComp test. Depending on which test
will follow the test conductor has to decide which steps will be
executed and which not.
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EADS - HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
e T L m
Step- . L OP/ Nom Act.
No. Integration-Step-Description EMC Val Tol. Val. Comment P|N
3.6 Switch S/C and instruments OFF
361 | switch SPIRE from SPIRE Noisiest Mode into STB. Execute | OP U | X008~
test steps sect. 8.1.3.3 of AD5. ‘
362 | switch SPIRE from STB into OFF. Execute test steps sect. OP e vi“%%ﬁ «3»@*3 te
8.1.3.4 of AD5. 3.2 mefewecslocd bicedued
36.3 Switch PACS from Safe Mode into OFF. Execute test steps of oP Yeu¥ o lniesm ¥ i Sﬁ&?{ 6 A
sect. 8.1.2.4 of ADS.
3.6.4 Switch HIFI from STB into OFF. Execute test steps sect. OP
8.1.4.4 of AD5.
365 | Switch OFF EGSE and S /C. Execute test steps sect. 8.1.1 of |OP
ADS.
3.7 | Verify that S/C is OFF with EGSE operator. OoP /} )
Test location: Opetator ‘g Product-Assurance: o/ Date:
e g Gg{” 050 ' | P N o s gy
=% S P " 7 // Jo¥ J.5 “éi/;Q
M
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EADS HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
B e DT oLl
5.4 Antenna Position P3 (towards HiFl)
Step- . e OP/ Nom Act.
No. integration-Step-Description EMC val Tol. val. Comment P|N
4.1 Install the calibrated EMC Instrumentation. Verify that the on
board LGA / MGA antennas are covered with test caps. v
4.2 Set S/C into Mode 2 according tables 3.3-1 and 3.3-2.
Depending on current mode the test conductor has to decide
which steps will be executed and which not.
4.2.1 | Set S/C into Mode 2 according tables 3.3-1 and 3.3-2 v
422 Switch ON EGSE and S /C. Execute test steps sect. 8.1.1 of | OP FCSE [ pao-
ADS5. Qlceact (e v
4.2.3 | Switch PACS from OFF into Safe Mode. Execute test steps of OP w7 %l Gre wp?
sect. 8.1.2.1 of ADS5. A7 / v
4.2.4 | Switch SPIRE from OFF into STB. Execute test steps sect. of oP R o @k ’/ @j}
8.1.3.1 of ADS. ﬂﬁgﬁﬂ‘ N gy{v [
4.2.5 | Switch HIFI from OFF into STB. Execute test steps sect. of | OP @greecd by A
8.1.4.1 of ADS5. ‘ v
4.2 Switch HIFI from STB into HIFI Noisiest Mode. Execute test OP
steps sect. of 8.1.4.2 of AD5. v
4.3 | Verify correct Mode 2 with EGSE operator. OoP o
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EADS o HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
Est e
Step- . o OP/ Nom Act.
No. |Integration-Step-Description EMC val Tol. | \.oi. Comment | P|N
i
4.4. | Position P3. Antennas in 1 m distance from the HIFI panel, ;?”J : !‘}7’@["’% : ;’2‘ ?}9}“
directed to HIFI harness. Perform the following
measurements: v
4.4.1 | Measure emissions in the range from 14 kHz to 30 MHz for Figure See Pf& )(/7/5;, y
vertical polarisation. 4.1-3 Plot
4.4.2 | Measure emissions in the range from 30 MHz to 1 GHz for Figure See p/{?/{ AL v
horizontal polarisation. 4.1-3 Plot
4.4.3 | Measure emissions in the range from 30 MHz to 1 GHz for Figure See ﬁ@f‘ /4/( 174
vertical polarisation. 4.1-3 Plot
4.4.4 | Measure emissions in the range from 1 GHz to 18 GHz for Figure See Q@% QW’? ¥
horizontal polarisation. 4.1-3 Plot
445 | Measure emissions in the range from 2 GHz to 9 GHz for Figure See /’Z’:’éﬁ/< 9@7‘ ?”"’? b
horizontal polarisation, notch. 4.1-4 Plot
446 | Measure emissions in the range from 1 GHz to 18 GHz for Figure See f/;js‘/( /fg _
vertical polarisation. 4.1-3 Plot *
447 | Measure emissions in the range from 2 GHz to 9 GHz for Figure See f%‘;/( ’i&? “75"7%7
vertical polarisation, notch. 4.1-4 Plot &
]
4.5 Collect excel frequency to amplitude sheet from facility. Store
the result of the measurement and compare it with the
requirements limit. The measured result shall be 6 dB below
the measurement limit.
i : ‘ - ‘
-» 3%:? Axher iesviremend . Sqime as YUY-~-Y9.97 il T+ ?“%?’f? o - ﬁi{}:ﬁf 22+23 Z:;
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EADS . HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
eI rT o m
Step- . o OP/ Nom Act. |
No. Integration-Step-Description EMC Val Tol. Val. Comment
Perform following steps 4.6.x only if test will not be continued
with another RE or AutoComp test. Depending on which test
will follow the test conductor has to decide which steps will be
executed and which not.
4.6 Switch S/C and instruments OFF
461 | Switch SPIRE from STB into OFF. Execute test steps sect. | OP Co /< ¢
8.1.3.4 of AD5 ~ee PUS g
1.340 . @g{ 5}4»&‘?{2 Ode
4.6.2 | Switch PACS from Safe Mode into OFF. Execute test steps of oP Froce 4&‘«*‘%4 AAE
sect. 8.1.2.4 of ADS.
4.6.3 | Switch HIFI from Noisiest Mode into STB. Execute test steps oP
of sect. 8.1.2.3 of AD5.
4.6.4 | Switch HIFI from STB into OFF. Execute test steps sect. oP
8.1.4.4 of AD5,
4.6.5 | Switch OFF EGSE and S /C. Execute test steps sect. 8.1.1 of |OP
ADS.
4.7 | Verify that S/C is OFF with EGSE operator. OoP N2
Test location: Operator Product-Assurance: / ‘ Date: .
£Y & 9508 {Z /%/ > 0K
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EADS % HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
B OES LTMTLLATY
6 Step by Step Procedure Auto-Compatibility Test
6.1 Nominal AutoComp Test o -
P 2.5 08
Step- . e OoP/ Nom Act.
No. integration-Step-Description EMC Val Tol. val. Comment P|N
Tx amel EPL A
1.1 Remove test caps from on board LGA / MGA antennas. Swi “fe:aéap(’ OFE ;[5?’" x/
Set S/C into Mode 2 according tables 3.3-1 and 3.3-2. $emm oviny ite tcap S
Depending on current mode the test conductor has to decide
which steps will be executed and which not.
1.2 Set S/C into Mode 2 according tables 3.3-1 and 3.3-2
1.2.1 igiﬁtch ON EGSE and S /C. Execute test steps sect. 8.1.1 of |OP 5""“3*‘@!;\ £ A7 A~4 ﬂz@@ :
’ CoOvtivuedf %f%‘c?ﬂm e Y.
1.2.2 | Switch PACS from OFF into Safe Mode. Execute test steps of OP sz
sect. 8.1.2.1 of AD5.
1.2.3 | Switch SPIRE from OFF into STB. Execute test steps sect. of oP
8.1.3.1 of ADS.
’M‘;%« Switch HIFI from OFF into STB. Execute test steps sect. of oP
8.1.4.1 of ADS.
?ﬂzﬁf Switch HIFI from STB into HIF| Noisiest Mode. Execute test | OP V/
" |steps sect. of 8.1.4.2 of AD5.
1.3 | Verify correct Mode 2 with EGSE operator. OP
§ s S N j . e e - . ]
4.2.9% E Swidel ON Tx and EPC 4 o P ®C Saf(«e\/f Zé?{?p -/
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EADS HERSCHEL FM SAT Radiated EMC Test Procedure Herschel

Step- . e OP/ Nom Act. i
No. Integration-Step-Description EMC Val Tol. Val. Comment P|N
1.4 Perform AutoComp test according sect. of 8.1.7 of AD5.
1.5 | Switch S/C and instruments OFF Swtet OFF U
1.5.1 Switch SPIRE from STB into OFF. Execute test steps sect. | OP &eyf ¥, I Lo o
8.1.3.4 of ADS.

1.5.2 | Switch PACS from Safe Mode into OFF. Execute test steps of | OP
sect, 8.1.2.4 of ADS5.

1.5.3 Switch HIFI from Noisiest Mode into STB. Execute test steps | OP
of sect. 8.1.2.3 of ADS5.

154 Switch HIFI from STB into OFF. Execute test steps sect. OoP

8.1.4.4 of ADS.
1.5.5 | Switch OFF EGSE and S /C. Execute test steps sect. 8.1.1 of | OP
ADS5.
1.6 Verify that S/C is OFF with EGSE operator. oP
Test location: Operator £, 5 o g Product-Assurance: Date:
| o e ;
T L/ 2500
£7S @ /é/ 2 2%

s
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HERSCHEL FM SAT Radiated EMC Test Procedure Hel"sche|

6 Step by Step Procedure Auto-Compatibility Test

6.1 Nominal AutoComp Test .50 Q
Step- . . OP/ Nom Act. ;
No. Integration-Step-Description EMC Val Tol. val, | Comment P|N
W;i(” W}f{ gﬁa A S’W«’:”é{: &g{
1.1 Remove test caps from on board LGA / MGA antennas. OFF for vembuing fasf|Caks

Set S/C into Mode 2 according tables 3.3-1 and 3.3-2.
Depending on current mode the test conductor has to decide
which steps will be executed and which not.

1.2 Set S/C into Mode 2 according tables 3.3-1 and 3.3-2

W - i i
1.2.1 | Switch ON EGSE and S /C. Execute test steps sect. 8.1.1 of |OP Steps A.2.4—-4.23 |,
ADS. Ok ineiee ol o gecl .
—f

1.2.2 | Switch PACS from OFF into Safe Mode. Execute test steps of OP
sect. 8.1.2.1 of ADS.

1.2.3 | Switch SPIRE from OFF into STB. Execute test steps sect. of oP

8.1.3.1 of ADS,
1.2 8¢ | Switch HIFI from OFF into STB. Execute test steps sect. of oP v
8.1.4.1 of AD5.
1&.2‘«‘,{;“‘ Switch HIFI from STB into HIFI Noisiest Mode. Execute test | OP L/
~ | steps sect. of 8.1.4.2 of AD5.
1.3 | Verify correct Mode 2 with EGSE operator. OP s
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HERSCHEL FM SAT Radiated EMC Test Procedure - Herschel

Step- . L OP/| Nom Act. i
No. Integration-Step-Description EMC Val Tol. |\ o\ Comment P|N
1.4 | Perform AutoComp test according sect. of 8.1.7 of AD5. L/
1.8 Switch S/C and instruments OFF
1.5.1 Switch SPIRE from STB into OFF. Execute test steps sect. OoP V/
8.1.3.4 of ADS.
1.5.2 | Switch PACS from Safe Mode into OFF. Execute test steps of | OP v
sect. 8.1.2.4 of ADS.
1.5.3 | Switch HIFI from Noisiest Mode into STB. Execute test steps | OP L/
of sect. 8.1.2.3 of ADS5.
154 Switch HIFI from STB into OFF. Execute test steps sect. OoP
8.1.4.4 of ADS. 1/
1.5.5 | Switch OFF EGSE and S /C. Execute test steps sect. 8.1.1 of | OP 4
ADS5.
1.6 Verify that S/C is OFF with EGSE operator. OoP (V4
Test location: Operator e ™. Product-Assurance: Date:
E7S ;}WA::M A0S 0K
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EADS HERSCHEL FM SAT Radiated EMC Test Procedure Herschel
B m
6.2 Optional AutoComp Test Ns ¥ P s {;/;:w a%ﬁwﬁ’/g £l e w’féi,g;aggrétﬁ 0% m;?‘ b ves
Step- . e OP/ Nom Act. ‘ (an Spee
No | Integration-Step-Description EMC val | ToM| Var Comment PN /4
2.4 Remove test caps from on board LGA / MGA antennas.
Set S/C into Mode 3 according tables 3.3-1 and 3.3-2.
Depending on current mode the test conductor has to decide
which steps will be executed and which not.
2.2 Set S/C into Mode 3 according tables 3.3-1 and 3.3-2
2.2.1 | Switch ON EGSE and S /C. Execute test steps sect. 8.1.1 of oP
ADS,
2.2.2 | Switch PACS from OFF into Safe Mode. Execute test steps of OP
sect. 8.1.2.1 of ADS.
2.2.3 | Switch SPIRE from OFF into STB. Execute test steps sect. of OP
8.1.3.1 of AD5.
2.2.4 | Switch HIFI from OFF into STB. Execute test steps sect. of OP
8.1.4.1 of ADS.
2.3 Verify correct Mode 3 with EGSE operator. oP
2.4 Perform AutoComp test according sect. of 8.1.7 of AD5.
2.5 Switch S/C and instruments OFF
2.5.1 | Switch SPIRE from STB into OFF. Execute test steps sect. OoP
8.1.3.4 of ADS.
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EADS

_— HERSCHEL FM SAT Radiated EMC Test Procedure

sSEskErium

Herschel

Step- . A OP/ Nom Act.
No. Integration-Step-Description EMC val Tol. val. Comment P|N
2.5.2 | Switch PACS from Safe Mode into OFF. Execute test steps of | OP
sect. 8.1.2.4 of AD5.
2.5.3 | Switch HIFI from STB into OFF. Execute test steps sect. OP
8.1.4.4 of AD5.
2.5.4 | Switch OFF EGSE and S /C. Execute test steps sect. 8.1.1 of | OP
AD5.
2.6 | Verify that S/C is OFF with EGSE operator. OoP
Test location: Operator Product-Assurance: Date:
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HERSCHEL FM SAT Radiated EMC Test

EADS = Procedure Herschel

7 Facility Report

7.1 Calibration Data

Nr manufacturer equipment Date due

1

2

3

4

5

6

7

8

9

10 See Annex 4 RE Test Report from ETS page 9

11

12

13

14

15

To be included if applicable
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HERSCHEL FM SAT Radiated EMC Test

EADS = Procedure Herschel
Summary Sheets
7.2 Procedure Variation Summary
See sect.3.2 of main test report and Annex 3 RE Test Log
Test Change Curr. No.:
Date:
Page 1 of 1
Test designation Test Procedure Issue Rev.
Herschel EMC Test 1, dated
Test step changed Reason for Change
Test step changed Reason for Change
Test step changed Reason for Change
Test step changed Reason for Change
Prepared by: Resp. Test Leader Project Engineer
PA/QA Prime Customer
Table 7.2-1: Procedure Variation Sheet
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HERSCHEL FM SAT Radiated EMC Test
EAQ% T gl Procedure Herschel
7.3 Non Conformance Report (NCR) Summary
NCR - No. NCR - Title Date | Open | PA
Closed | sig. |

No WVCR wer—e
g emcentert

Table 7.3-1: Non-Conformance Record Sheet

7.4 Sign-off Sheet

Date

Signature

Test Director

Test Conductor

0.5 08 Mo o2

EMC Expert

/7y,

PA Responsible

ESA Representative

Doc. No:
issue:
Date:

After the conclusion that an activity is successfully completed, this activity has to be signed
by the responsible AlT- and PA engineer in the step by step procedure. Also relevant log
sheets have {o be filled out and signed.

HP-2-ASED-TP-0180
1
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HERSCHEL FM SAT Radiated EMC Test

EADS = Procedure Herschel
Name Dep./Comp. Name Dep./Comp.
Baldock Richard FAE12 Sonn Nico ASG51
Barlage Bernhard AED13 Steininger Eric AED32
Bayer Thomas ASA42 Stritter Rene AED11
Brune Holger ASA45 Suess Rudi OTN/ASA44
Chen Bing HE Space Theunissen Martijn DSSA
Edelhoff Dirk AED2 Vascotto Riccardo HE Space
Fehringer Alexander ASG13 Tigges Klaus AED32

X Fricke Wolfgang Dr. AED 65 Wagner Klaus ASG23
Geiger Hermann ASA42 Wietbrock Walter AET12
Grasl Andreas OTN/ASA44 Wéhler Hans ASG23
Grasshoff Brigitte AET12 Waossner Ulrich ASE252
X Hamer Simon Terma Zumstein Armin ASQ42
Hanka, Erhard FI1552
Hendrikse Jeffrey HE Space
X Hendry David Terma
Hengstler Reinhold ASA42
Hinger Jurgen ASG23
X Hohn Rudiger AED65
Hofmann Rolf ASE252
Hopfgarten Michael AED32
Huber Johann ASA42
Hund Walter ASE252
X Idler Siegmund AED312
Ivady von Andras FAE12
Jahn Gerd Dr. ASG23
Jolk Matthias AET1 ESA/ESTEC ESA
Klenke Uwe ASG72 Thales Alenia Space Cannes TAS-F
Koelle Markus ASA43 Thales Alenia Space Torino TAS-I
Koppe Axel AED312
Kroeker Jurgen AEDG5 Instruments:
La Gioia Valentina Terma MPE (PACS) MPE
Lang Jurgen ASE252 RAL (SPIRE) RAL
Langenstein Rolf AED15 SRON (HIFI) SRON
X Langfermann Michael ASA41
Liberatore Danilo Rhea
Martin Olivier ASA43 Subcontractors:
Maukisch Jan ASA43 Austrian Aerospace AAE
Much Christoph ASA43 Austrian Aerospace AAEM
X Miller Martin ASA43 BOC Edwards BOCE
Pietroboni Karin AEDG65 Dutch Space Solar Arrays DSSA
Platzer Wilhelm AED2 EADS Astrium Sub-Subsyst. & Equipment| ASSE
X Reichle Konrad ASA42 EADS CASA Espacio CASA
Runge Axel OTN/ASA44 EADS CASA Espacio ECAS
Sauer Maximilian Dr. AED65 European Test Services ETS
Schink Dietmar AED32 Patria New Technologies Oy PANT
Schmidt Thomas AED15 SENER Ingenieria SA SEN
Schweickert Gunn ASG23 Thales Alenia Space, Antwerp TAS-ETCA
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EADS I Annex 2 Herschel
— i —

__/
E=Er-ilam

Annex 2

Test Diary

Content:

Time record of all test events during RE and Auto-Compatibility Test.

5 pages
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EADS o Annex 2
==

Doc. No:
Issue:
Date:

Er-riom

05-05-2008
EMC -test log Herschel SC RE test

Unit : SC
Model :FM
Serial number : N.A.

Experimenter :

05-05-2008

Preparation of facility

Correction factors for LNA amplifiers.
Removal of test table and PIPE
Removal of absorbers

06-05-2008

EGSE and SC moved into Rosetta clean room.
All EGSE bonded to the facility ground
NO CONNECTION BETWEEN FACILITY GROUND AND BUILDING EARTH.

07-05-2008

12:00 Preparation to move spacecraft to air pallet
15:15 Spacecraft moved in to the Maxwell facility.

Start connecting interfacing cables and wrapping all interface cables
19:00 Cable wrapping completed

19:20 Start zero run measurements in Pacs position (in front of pacs harness)

vertical polarization Antenna high is 280 above the floor level
Plot 1 Filename : Herschel RE1

19:53 Start zero run measurements in Pacs position (in front of pacs harness)

Horizontal polarization Antenna high is 280 above the floor level
Plot 2 Filename : Herschel RE2

20:30 Ends of Day

08-05-2008

16:20 Start RE in pacs position SC in spire noisiest mode.
vertical polarization Antenna high is 270 above the floor level
Plot 3 Filename : Herschel RE3

16:45 Start RE in pacs position SC in spire noisiest mode.

HP-2-ASED-TR-0254
1
02.06.2008 File: HP-2-ASED-TR-0254_1.doc
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horizontal polarization Antenna high is 270 above the floor level
Plot 4 Filename : Herschel RE4
17:25 Start RE in pacs position SC in spire noisiest mode. (1 to 18 GHz)
vertical polarization Antenna high is 270 above the floor level
Plot 5 Filename : Herschel RE5
17:41 Start RE in pacs position SC in spire noisiest mode. (1 to 18 GHz)
horizontal polarization Antenna high is 270 above the floor level
Plot 6 Filename : Herschel RE6G
17:43 Start RE in Spire position SC in spire noisiest mode.
vertical polarization Antenna height is 3.20 meter above the floor level
above spire screen 10 kHz to 200 MHz (extra measurement)
Antenna 1 meter from cable harness
Plot 7 Filename : Herschel RE7
17:57 Start RE in Spire position SC in spire noisiest mode.
horizontal polarization Antenna height is 3.20 meter above the floor level
above spire screen 30 MHz to 200 MHz (extra measurement)
Antenna 1 meter from cable harness
Plot 8 Filename : Herschel RE8

18:03 Start RE in Spire position SC in spire noisiest mode.
vertical polarization Antenna height is 2.60 meter above the floor level
above spire screen 10 kHz to 1 GHz (nominal measurement)
Antenna 1 meter from SVM
Plot 9 Filename : Herschel RE9
18:20 Start RE in Spire position SC in spire noisiest mode.
Horizontal polarization Antenna height is 2.60 meter above the floor level
above spire screen 30 MHz to 1 GHz (nhominal measurement)
Antenna 1 meter from SVM
Plot 10 Filename : Herschel RE10

18:30 Start RE in spire position SC in spire noisiest mode. (Spire notch)
vertical polarization Antenna high is 260 above the floor level
Plot 11 Filename : Herschel RE11 (analyzer mode)

18:42 Start RE in spire position SC in spire noisiest mode. (1 to 18 GHz)
vertical polarization Antenna high is 260 above the floor level
Plot 12 Filename : Herschel RE12

18:58 Start RE in spire position SC in spire noisiest mode. (Spire notch)
Horizontal polarization Antenna high is 260 above the floor level
Plot 13 Filename : Herschel RE13 (analyzer mode)

19:01 Start RE in spire position SC in spire noisiest mode. (1 to 18 GHz)
horizontal polarization Antenna high is 260 above the floor level
Plot 14 Filename : Herschel RE14

19:15 Verification of last part of plot 12
Plot 15 Filename : Herschel RE15
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20:15 end of test day

09-05-2008

9:00 preparation for HIFI measurement location
Pictures taken for pacs and spire location due to data loss of initial pictures.

10:30 Start RE in HIFI position SC in HIFI noisiest mode. (transponder OFF)
vertical polarization Antenna height is 2.65 meter above the floor level
10 kHz to 1 GHz Antenna 1 meter from SVM
Plot 16 Filename : Herschel RE16

10:50 Start RE in HIFI position SC in HIFI noisiest mode. (transponder OFF)
horizontal polarization Antenna height is 2.65 meter above the floor level
30 MHz to 1 GHz Antenna 1 meter from SVM
Plot 17Filename : Herschel RE17

11:07 Start RE in HIFI position SC in HIFI noisiest mode. (transponder OFF)
vertical polarization Antenna height is 2.65 meter above the floor level
1 GHz to 18 GHz Antenna 1 meter from SVM
Plot 18 Filename : Herschel RE18
Measured frequencies : 2.49899 GHz at 23.0 dBuV/m
3.7434 GHz at 24.0 dBuV/m
4.9969 GHz at 27.7 dBuV/m
6.5661 GHz at 20.9 dBuV/m

11:47 Start RE in HIFI position SC in HIFI noisiest mode. (Hifi notch)
vertical polarization Antenna high is 265 above the floor level
Plot 19 Filename : Herschel RE19 (analyzer mode)

11:52 Start RE in HIFI position SC in HIFI noisiest mode. (Hifi notch)
horizontal polarization Antenna high is 265 above the floor level
Plot 20 filename : Herschel RE20 (analyzer mode)

11:55 Start RE in HIFI position SC in HIFI noisiest mode. (transponder OFF)
horizontal polarization Antenna height is 2.65 meter above the floor level
1 GHz to 18 GHz Antenna 1 meter from SVM
Plot 21 Filename : Herschel RE21
Measured frequencies : 2.49899 GHz at 26.4 dBuV/m
3.7434 GHz at 26.0 dBuV/m
4.9969 GHz at 20.1 dBuV/m
6.5661 GHz at 20.0 dBuV/m
12:30 lunch
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Prep for additional measurements HIFI noisy mode TWTA on

13:44

14:20

14:24

14:57

15:03

15:34

16:06

Start RE in HIFI position SC in HIFI noisiest mode. (TWTA 1 on)
vertical polarization Antenna height is 2.65 meter above the floor level
1 GHz to 18 GHz Antenna 1 meter from SVM
Plot 22 Filename : Herschel RE22
Measured frequencies : 2.49899 GHz at 24.3 dBuV/m
3.7434 GHz at 23.6 dBuV/m
4.9969 GHz at 23.6 dBuV/m
6.2505 GHz at 23.5 dBuV/m
8.4689 GHz at 76.6 dBuV/meter (wrong due to analyzer setting)
16.9358 GHz at 61.6 dBuV/m

manual verification of 8.5 GHz carrier amplitude analyzer reading is 92.4 dBuV this
corrected for cable loss , LNA gain and antenna factor gives an absolute value of
90 dBuV/meter

Start RE in HIFI position SC in HIFI noisiest mode. (TWTA 1 on)
horizontal polarization Antenna height is 2.65 meter above the floor level
1 GHz to 18 GHz Antenna 1 meter from SVM
Plot 23 Filename : Herschel RE23
Measured frequencies : 2.49899 GHz at 27.0 dBuV/m
3.7434 GHz at 26.9 dBuV/m
4.9969 GHz at 17.4 dBuV/m
6.2505 GHz at Noise
8.4689 GHz at 76.6 dBuV/meter (wrong due to analyzer setting)
16.9358 GHz at 61.6 dBuV/m

manual verification of 8.5 GHz carrier amplitude analyzer reading is 87.1 dBuV this
corrected for cable loss , LNA gain and antenna factor gives an absolute value of
84.6 dBuV/meter

Start RE in HIFI position SC in HIFI noisiest mode. (TWTA 1 on)
vertical polarization Antenna height is 2.65 meter above the floor level
10 kHz to 30 MHz Antenna 1 meter from SVM

Plot 24 Filename : Herschel RE24

Start RE in HIFI position SC in HIFI Off. (transponder off)
vertical polarization Antenna height is 2.65 meter above the floor level
1 GHz to 18 GHz Antenna 1 meter from SVM

Plot 25 Filename : Herschel RE25

No emissions measured

Start RE in HIFI position SC in HIFI Off. (transponder off)
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horizontal polarization Antenna height is 2.65 meter above the floor level
1 GHz to 18 GHz Antenna 1 meter from SVM

Plot 26 Filename : Herschel RE26

No emissions measured

17:00 End of RE test

18:00 Start of Auto-Compatibility Test

10-05-2008

02:00 End of Auto-Compatibility Test
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Annex 3

RE Test Log

Content:

Step by step log of the RE test with reference to the relevant plots and including all
procedure variations with justification for the variation.

15 pages
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K. Tigges/10.05.08

Note: In addition see ETS “Test log” —file
ETS EMC Test Operator: Jaap van der Meulen, Tel.: 53875 (at ESTEC)

To Para 5.1: Ambient, Antenna Position P2 (towards SPIRE)

Starting Test Run (First day of testing)

Herschel

07.05.08

Step- OP/ Nom Act.

No Integration-Step-Description Tol.

EMC Val Val.

Comment

1.1 Install the calibrated EMC Instrumentation.

1.2 | Switch ON EGSE according AD5

1.3 | Confirm with operator that the spacecraft is
switched OFF and all EGSE is active.

1.4 | Perform sniff test with portable spectrum
analyzer along the S/C to SCOE harness.

- Procedure Variation (see 1.5): Setup for RE
Measurements in P1 (PACS) used.

In order to save time on given that the satellite position has
been changed by 90° in the chamber. So the length of the
EGSE harness has been notably shortened. Therefore it
has been considered not necessary to perform the sniff
test.
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Step- . _ OP/ Nom Act.
No. Integration-Step-Description EMC val Tol. val Comment
1.5 |Position P2. Antennas in 1 m distance from - Procedure Variation: Antenna location changed from
the SPIRE panel, directed to SPIRE harness. P2 (SPIRE) to P1 (PACS). Assumed to be worst case
Perform the following measurements: location due to EGSE cable rooting.
The P2 position was chosen without knowing exactly the
disposition of the EGSE harness in the chamber.
Antenna high is 2,70 m.
1.5.1 | Measure the ambient noise in the range from Error! See Plot | Plot 1: Ambient in PACS location (vertical)
14 kHz to 30 MHz for vertical polarisation. Referen Plot 1a — 1e: Zoomed f- axis (1 plot per decade)
ce
source Note: Emissions about 3 MHz at 40 dBuV/m. All other
not frequencies are well below 40 dBuV/m.
found.
Plot 2: Ambient in PACS location (horizontal)
Plot 2a — 1b: Zoomed f- axis (1 plot per decade)
Note: All emissions are well below 40 dBuV/m.
1.5.2 | Measure the ambient noise in the range from Error! See Plot | See 1.5.1
30 MHz to 1 GHz for vertical polarisation. Referen
ce
source
not
found.
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Step- . _ OP/ Nom Act.
Integration-Step-Description Tol. Comment
No. grati p-Lescripti EMC | val val.
1.6 |Collect excel frequency to amplitude sheet See data file “RE data ambient measurements”

from facility. Store the result of the
measurement and compare it with the
requirements limit. The measured result shall
be 6 dB below the measurement limit.

Photos taken (see folder “Pictures”)

To Para 5.2: Antenna Position P1 (towards PACS)

08.05.08
Second day of testing
- Note: Only Notch limit is relevant
S;l?_ Integration-Step-Description ISI\IZC/: '\i/OaT Tol. C; Comment
2.1 |Install the calibrated EMC Instrumentation. Verify
that the on board LGA / MGA antennas are
covered with test caps.
2.2 | Set S/C into Mode 1 according tables 3.3-1 and
3.3-2
2.2.1 | Switch ON EGSE and S /C. Execute test steps | OP Power SCOE in Battery mode instead of S3R mode.
sect. 8.1.1 of AD5.
2.2.2 | Switch PACS from OFF into Safe Mode. Execute | OP
test steps of sect. 8.1.2.1 of AD5.
2.2.3 | Switch HIFI from OFF into STB. Execute test OoP
steps sect. of 8.1.4.1 of AD5.
2.2.4 | Switch SPIRE from OFF into STB. Execute test | OP RE test was started with PACS, SPIRE and HIFIl in STB.-
steps sect. of 8.1.3.1 of AD5. mode
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Step- . _ OP/ Nom Act.
No. Integration-Step-Description EMC val Tol. val Comment
2.2.5 | Switch SPIRE from STB into SPIRE Noisiest OoP
Mode. Execute test steps sect. of 8.1.3.2 of AD5.
2.3 | Verify correct Mode 1 with EGSE operator. OoP
2.4. |Position P1. Antennas in 1 m distance from Antenna high is 2,70 m
the PACS panel, directed to PACS harness.
Perform the following measurements:
2.4.1 |Measure emissions in the range from 14 kHz Error! See Plot | Plot 3: SPIRE noisy mode in PACS location (vertical)
to 30 MHz for vertical polarisation. Referen
ce
source
not
found.
2.4.2 |Measure emissions in the range from 30 MHz Error! See Plot | Plot 4: SPIRE noisy mode in PACS location (horizontal)
to 1 GHz for horizontal polarisation. Referen
ce
source
not
found.
2.4.3 |Measure emissions in the range from 30 MHz Error! See Plot | Plot 3: SPIRE noisy mode in PACS location (vertical)
to 1 GHz for vertical polarisation. Referen
ce
source
not
found.

- Going on with step EXTRA-3.4.8
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- Coming from Step 3.4.7
2.4.4 |Measure emissions in the range from 1 GHz Error! See Plot | Plot 6: SPIRE noisy mode in PACS location (horizontal)
to 18 GHz for horizontal polarisation. R
eferen
ce
source
not
found.
2.4.5 |Measure emissions in the range from 7133 Figure See Plot | > Procedure Variation: Notch Measurement not
gﬂoﬂégo 7271 MHz for horizontal polarisation, 4.1-2 performed. No SC antennas on PACS side.
2.4.6 |Measure emissions in the range from 1 GHz Error! See Plot | Plot 5: SPIRE noisy mode in PACS location (vertical)
to 18 GHz for vertical polarisation. Referen
ce
source
not
found.
2.4.7 |Measure emissions in the range from 7133 Figure See Plot | > Procedure Variation: Notch Measurement not
r'\]/lo'_g;o 7271 MHz for horizontal polarisation, 4.1-2 performed. No SC antennas on PACS side.
2.5 |Collect excel frequency to amplitude sheet Open - ETS will send to Astrium on 13.05.08
from facility. Store the result of the
measurement and compare it with the
requirements limit. The measured result shall
be 6 dB below the measurement limit.
Perform following steps 2.6.x only if test will not Steps 2.6 — 2.7 not performed since test will be continued
be continued with another RE or AutoComp test. with section 5.3
Depending on which test will follow the test h
conductor has to decide which steps will be
executed and which not.
2.6 | Switch S/C and instruments OFF
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2.6.1 | Switch SPIRE from SPIRE Noisiest Mode into OP
STB. Execute test steps sect. 8.1.3.3 of ADS5.
2.6.2 | Switch SPIRE from STB into OFF. Execute test | OP
steps sect. 8.1.3.4 of ADS5.
2.6.3 | Switch PACS from Safe Mode into OFF. Execute | OP
test steps of sect. 8.1.2.4 of ADS.
2.6.4 | Switch HIFI from STB into OFF. Execute test OP
steps sect. 8.1.4.4 of AD5.
2.6.5 | Switch OFF EGSE and S /C. Execute test steps | OP
sect. 8.1.1 of AD5.
2.7 | Verify that S/C is OFF with EGSE operator. OP

- Going on with Stepp 3.6

To Para 5.3: Antenna Position P2 (towards SPIRE)

08.05.08
Second day of testing
Slilip.)- Integration-Step-Description ;\IZC/: ,\i;)aT Tol. C; Comment
3.1 | Install the calibrated EMC Instrumentation. Verify 3.1 — 3.3 not performed. Test Mode already switched ON
that the on board LGA / MGA antennas are
covered with test caps. Power SCOE in Battery mode instead of S3R mode.
3.2 | Set S/C into Mode 1 according tables 3.3-1 and | OP
3.3-2.
Depending on current mode the test conductor
has to decide which steps will be executed and
which not.
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Step- . _ OP/ Nom Act.
Integration-Step-Description Tol. Comment
No. grati p-Lescripti EMC | val val.

3.2.1 | Switch ON EGSE and S /C. Execute test steps OoP
sect. 8.1.1 of ADS.
3.2.2 | Switch PACS from OFF into Safe Mode. Execute | OP
test steps of sect. 8.1.2.1 of AD5.
3.2.3 | Switch HIFI from OFF into STB. Execute test OP
steps sect. of 8.1.4.1 of ADS5.
3.2.4 | Switch SPIRE from OFF into STB. Execute test | OP
steps sect. of 8.1.3.1 of AD5.
3.2.5 | Switch SPIRE from STB into SPIRE Noisiest OoP
Mode. Execute test steps sect. of 8.1.3.2 of AD5.
3.3 | Verify correct Mode 1 with EGSE operator. OP

- Coming from Step EXTRA- 3.4.11

3.4. | Position P2. Antennas in 1 m distance from Position P2: Initial position
the SPIRE panel, directed to SPIRE harness.
Perform the following measurements: Antenna height: 2.60 m
3.4.1 |Measure emissions in the range from 14 kHz Error! See Plot | Plot 9: SPIRE noisy mode in SPIRE nominal location
to 30 MHz for vertical polarisation. Referen (vertical)
ce
source
not
found.
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3.4.2 |Measure emissions in the range from 30 MHz Error! See Plot | Plot 10: SPIRE noisy mode in SPIRE nominal location
to 1 GHz for horizontal polarisation. Referen (horizontal)
ce
source
not
found.
3.4.3 | Measure emissions in the range from 30 MHz Error! See Plot | Plot 9: SPIRE noisy mode in SPIRE nominal location
to 1 GHz for vertical polarisation. Referen (vertical)
ce
source
not
found.
3.4.4 |Measure emissions in the range from 1 GHz Error! See Plot | Plot 14: SPIRE noisy mode in SPIRE nominal location
to 18 GHz for horizontal polarisation. Referen (horizontal)
ce
source
not
found.
3.4.5 |Measure emissions in the range from 7133 Figure See Plot | Plot 13: SPIRE noisy mode in SPIRE nominal location
g/lol—:at](.) 7271 MHz for horizontal polarisation, 4.1-2 (horizontal)
3.4.6 |Measure emissions in the range from 1 GHz Error! See Plot | Plot 12: SPIRE noisy mode in SPIRE nominal location
to 18 GHz for vertical polarisation. Referen (vertical)
ce Additional Plot 15: 17-18 GHz, to check results in this f-
source range.
not
found.
3.4.7 |Measure emissions in the range from 7133 Figure See Plot | Plot 11: SPIRE noisy mode in SPIRE nominal location
MHz to 7271 MHz for vertical polarisation, 4.1-2 (vertical)
notch.
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- Going on with 2.4.4

Annex 3

Herschel

- Coming from step 2.4.3

Extra antenna position:

Position P2: Initial position
Position P2-a: (extra height): due to the present of the SWM shield this extra position has been requested in order to measure the levels on the top side
of this shield. But limited to 200 MHZ. CF NC on spire radiated susceptibility.

Extra |Position P2-a. Antennas in 1 m distance from Height: 3,20 m

3.4.8 |the SVM. Perform the following
measurements:

Extra | Measure emissions in the range from 14 kHz Plot 7: SPIRE noisy mode in SPIRE extra location (vertical)

3.4.9 |to 30 MHz for vertical polarisation.

Extra | Measure emissions in the range from 30 MHz Plot 7: SPIRE noisy mode in SPIRE extra location (vertical)

3.4.10 | to 200 MHz for vertical and horizontal Plot 8: SPIRE noisy mode in SPIRE extra location (horiz.)
polarisation.

Extra | Collect excel frequency to amplitude sheet Open > ETS will send to Astrium on 13.05.08

3.4.11 |from facility.

3.5 |Collect excel frequency to amplitude sheet Open > ETS will send to Astrium on 13.05.08

from facility. Store the result of the
measurement and compare it with the
requirements limit. The measured result shall
be 6 dB below the measurement limit.

- Going on with step 3.4.1

- Coming from step 2.7
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Perform following steps 3.6.x only if test will not
be continued with another RE or AutoComp test.
Depending on which test will follow the test
conductor has to decide which steps will be
executed and which not.
3.6 | Switch S/C and instruments OFF
3.6.1 | Switch SPIRE from SPIRE Noisiest Mode into OoP 20:05
STB. Execute test steps sect. 8.1.3.3 of ADS.
3.6.2 | Switch SPIRE from STB into OFF. Execute test | OP Step 3.6.2 to 3.7 not executed because test contin.
steps sect. 8.1.3.4 of ADS. With step 6.1 auto compatibility.
3.6.3 | Switch PACS from Safe Mode into OFF. Execute | OP
test steps of sect. 8.1.2.4 of AD5.
3.6.4 | Switch HIFI from STB into OFF. Execute test OoP
steps sect. 8.1.4.4 of ADS5.
3.6.5 | Switch OFF EGSE and S /C. Execute test steps | OP
sect. 8.1.1 of AD5.
3.7 | Verify that S/C is OFF with EGSE operator. OP
To Para 5.4: Antenna Position P3 (towards HIFI)
- Note: Only the notch limit is relevant.
09.05.08
Third day of testing
Step- . _ OP/ Nom Act.
No. Integration-Step-Description EMC Val Tol. Val. Comment
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Step- . . OP/ Nom Act.
Nop Integration-Step-Description Tol. Comment

EMC Val Val.
4.1 |Install the calibrated EMC Instrumentation. Verify
that the on board LGA / MGA antennas are
covered with test caps.

4.2 | Set S/C into Mode 2 according tables 3.3-1 and
3.3-2.

Depending on current mode the test conductor
has to decide which steps will be executed and

which not.
4.2.1 | Set S/C into Mode 2 according tables 3.3-1 and
3.3-2
4.2.2 | Switch ON EGSE and S /C. Execute test steps | OP EGSE is ON already.
sect. 8.1.1 of AD5.
4.2.3 | Switch PACS from OFF into Safe Mode. Execute | OP TWT’s are not ON!!!
test steps of sect. 8.1.2.1 of ADS5. On request of ESA and agreed by TAS-F.

4.2.4 | Switch SPIRE from OFF into STB. Execute test | OP
steps sect. of 8.1.3.1 of AD5.

4.2.5 | Switch HIFI from OFF into STB. Execute test OoP
steps sect. of 8.1.4.1 of AD5.

4.2 | Switch HIFI from STB into HIFI Noisiest Mode. OP
Execute test steps sect. of 8.1.4.2 of AD5.

4.3 | Verify correct Mode 2 with EGSE operator. OP

4.4. |Position P3. Antennas in 1 m distance from Antenna Hight: 2,75 m
the HIFI panel, directed to HIFI harness.
Perform the following measurements:

4.4.1 |Measure emissions in the range from 14 kHz Figure See Plot | Plot 16: HIFI noisy mode in HIFI location (vertical)

to 30 MHz for vertical polarisation. 4.1-3
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Step- OP/ N Act.
N?)F.) Integration-Step-Description EMC \;)aT Tol. VZI. Comment
4.4.2 |Measure emissions in the range from 30 MHz Figure See Plot | Plot 17: HIFI noisy mode in HIFI location (horizontal))
to 1 GHz for horizontal polarisation. 4.1-3
4.4.3 |Measure emissions in the range from 30 MHz Figure See Plot | Plot 16: HIFI noisy mode in HIFI location (vertical)
to 1 GHz for vertical polarisation. 4.1-3
4.4.4 |Measure emissions in the range from 1 GHz Figure See Plot | Plot 21: HIFI noisy mode in HIFI location (horizontal)
to 18 GHz for horizontal polarisation. 4.1-3
4.45 |Measure emissions in the range from 2 GHz Figure See Plot | Plot 20/21: HIFI noisy mode in HIFI location (horizontal)
to 9 GHz for horizontal polarisation, notch. 4.1-4 Some spikes over limit (e.g. at 2,499 GHz)-> caused by
HIFI (see EXTRA 4.4.10)
4.4.6 |Measure emissions in the range from 1 GHz Figure See Plot | Plot 18: HIFI noisy mode in HIFI location (vertical)
to 18 GHz for vertical polarisation. 4.1-3
4.4.7 |Measure emissions in the range from 2 GHz Figure See Plot | Plot 18/19: HIFI noisy mode in HIFI location (vertical)
to 9 GHz for vertical polarisation, notch. 4.1-4 Some spikes over limit (e.g. at 2,499 GHz) - caused by
HIFI (see EXTRA 4.4.10)
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Step- . _ OP/ Nom Act.
Integration-Step-Description Tol. Comment

No. grat p-Lescript EMC | Val val.

Extra | Same measurement as for step 4.4.4 - 4.4.7 As initially foreseen in the test procedure.

4.4.8 W'th. TX+HTWTA ON : " - In order to see the impact of the transmitting chain

Horizontal and vertical antenna position. )

in the HIFI notch.
Plot 22: HIFI noisy mode in HIFI location twt on (vertical)
Plot 23: HIFI noisy mode in HIFI location twt on (horizontal)
Some spikes over limit (e.g. at 2,499 GHz) in the 2-9 GHz
notch = caused by HIFI (see EXTRA 4.4.10)
Note: TX frequency (8.46 GHz) emission amplitude is not
correctly shown within the plot because it exceeds the
analyser reference line! For the exact value an extra
measurement was made, see “ETS-test-log”.

Extra | Same measurement as for step 4.4.1 with As initially foreseen in the test procedure.

4.4.9 TX+TWTA “ON - In order to see the impact of the EPC of the TWTA
for RE.
Plot 24: HIFI noisy mode in HIFI location twt on (vertical)
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Step- . _ OP/ Nom Act.
Integration-Step-Description Tol. Comment
No. 9 P P EMC | val val.
Extra | Same measurement as for step 4.4.4 - 4.4.7 As initially foreseen in the test procedure.

with HIFI+TX+TWTA “OFF”.

4.4.10 . . .
Horizontal and vertical antenna position.

- In order to see the impact of the HIFI for RE.

Plot 25: HIFY OFF in HIFI location transp. OFF (vertical)
Plot 26: HIFY OFF in HIFI location transp. OFF (horizontal)

No spikes (over limit) in the 2-9 GHz notch! See
4.4.5/4.4.7/4.4.8.

45 |Collect excel frequency to amplitude sheet Open > ETS will send to Astrium on 13.05.08
from facility. Store the result of the

measurement and compare it with the
requirements limit. The measured result shall
be 6 dB below the measurement limit.

Perform following steps 4.6.x only if test will not
be continued with another RE or AutoComp test.
Depending on which test will follow the test
conductor has to decide which steps will be
executed and which not.

4.6 | Switch S/C and instruments OFF

4.6.1 | Switch SPIRE from STB into OFF. Execute test | OP
steps sect. 8.1.3.4 of ADS5.

4.6.2 | Switch PACS from Safe Mode into OFF. Execute | OP
test steps of sect. 8.1.2.4 of AD5.

4.6.3 | Switch HIFI from Noisiest Mode into STB. OoP
Execute test steps of sect. 8.1.2.3 of AD5.

4.6.4 | Switch HIFI from STB into OFF. Execute test OP
steps sect. 8.1.4.4 of AD5.

Doc. No:  HP-2-ASED-TR-0254 Page 14
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Step- _ L OP/ Nom Act.
) 3 Tol. Comment
No. Integration-Step-Description EMC val Val.

4.6.5 | Switch OFF EGSE and S /C. Execute test steps | OP
sect. 8.1.1 of ADS.

4.7 | Verify that S/C is OFF with EGSE operator. OP
Doc. No:  HP-2-ASED-TR-0254 Page 15
Issue: 1
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Annex 4

RE Test Report from ETS

Content:

This report lists all test results, the measurement accuracies and plots and gives
explanations to the test results.

120 pages
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Issue: 1
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e) enviFonmental tests for.sensitive devices

HYDRA - Multishaker® - LEAF - Large Sp.aoce Simulatof: MAXWELL

european
test
SEervices

Herschel FM SC RE EMC Test

ETS/REP/EMC/2416



Herschel FM SC RE EMC Test
Facility Data Report

Document Sign Off- and Release Record:

Visa Name Responsibility | Date / Signature
| | [tg—05=0l
Prepared | J van der Meulen Writer | —
. S B _ des=— /
|1o -ov -ouz #
Agreed J.L. LeCarreres QA Manager /

| | ’&O/Sfé/a
Approved C van Zijtveld Technical Manager !
; e
—

Document Distribution Record:

Organisation | Name Copies
Customer | Astrium — : : 1 PDF /1 paper
ETS - W|7Tiest file B | Original in,papérformalr

Document Change Record:

Issue | Date | Pages Change

1 | 16-05-2008 | 1-19 First issue

|

ETS/REP/EMC/2416




Herschel FM SC RE EMC Test
Facility Data Report

N —

9.

Contents
Scope
Documents
2.1 Applicable Documents
2.2 Reference Documents
Abbreviations
Introduction
4.1 General Information
4.2 Test Item Information
4.3 Objective
Test Setup
5.1 Facility Configuration
5.2 Specimen configuration
53 Instrumentation
Test Description
6.1 Responsibilities
6.2 Test Sequence
Test Execution
71 Personnel
7.2 Test Anomalies and Procedure Deviations
7.3 Environmental Parameters
7.4 Summary of Test Activities and "as run" test procedures

Facility Data Results

8.1 Grounding .

8.2 Radiated Emission
Facility Success Criteria

10. Conclusions
Annex A. Facility Test Readiness
Annex B. Radiated Emission

© 0 oo N NN~NO OO ;b

L L I N S . N (L (. W W U U
O ~NNMNMNN-=_ 2 O 000 o ©

ETS/REP/EMC/2416

\\\\\\\\\\




Herschel FM SC RE EMC Test )
Facility Data Report

1. Scope

This report presents the results of the radiated emission tests performed on the Herschel
spacecraft.

All measurements have been performed from 07-05 to 09-05-2008 in the ESTEC EMC test
facility Maxwell.

The purpose of this facility data report is to describe:

- the facility configuration,
- the test set-ups,
- the test results.

ETS/REP/EMC/2416 4
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2. Documents

2.1 Applicable Documents

The documents mentioned in this chapter are mandatory for the preparation of this document.

AD1

AD 2

AD 3

AD 4

AD 5

Herschel FM SAT RE / AutoComp EMC Test procedure [HP-2-ASED-TP-0180]
Issue 1, Date 30-04-2008

ETS QA Manual; [ETS/PLAN/QA/100]
Safety and Security Manual; [AOS/4167/ESTEC]
QA and Safety Plan for the ESTEC Test Centre; [ETS/PLAN/QA/003]

Environmental Testing Product Assurance Manual; [QP/M/ALL/0001/C]

2.2 Reference Documents

The reference documents mentioned in this chapter are used to prepare this document and are
therefore referred to.

RD 1

RD 2

RD 3

RD 4

Declaration of facility readiness [ETS/REP/EMC/2392].
Facility Readiness Review [ETS/REP/MOM/2391]
Electromagnetic Requirements for the Control of EMI [MIL-STD-461-C/D]

Electromagnetic Interference Characteristics [MIL-STD-462-C/D]

ETS/REP/EMC/2416
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3. Abbreviations

AM
BOB
Cw
Diff.M.
EP
ESD
E.Field
EGSE
EM
EMC
EMI
EUT
FSS
FM
LNA
MIL-STD
NB

pp

RE
RFC
RS
SAR
w.r.t.

Amplitude Modulation

Break Out Box

Continuous Wave

Differential Mode

Electro Propulsion

Electro Static Discharge
Electric Field

Electrical Ground Support Equipment
Engineering Model

Electro Magnetic Compatibility
Electro Magnetic Interference
Equipment Under Test

Fine Sun Sensor

Flight Model - or - Frequency Modulation
Low Noise Amplifier

Military Standard

Narrow Band

peak to peak

Radiated Emission

Radio Frequency Compatibility
Radiated Susceptibility

Search And Rescue

with respect to

ETS/REP/EMC/2416
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4. Introduction

4.1 General Information

Order Number: 340610

Quality Assurance:  European Test Services B.V. complies with the ISO 9001:2000 Quality
Management standard and is certified by TUV CERT (Reg.N° 12.100.15987)

Location: ESA ESTEC Test Centre, Noordwijk, The Netherlands
Activity: EMC test

Test Dates: 07-10 April 2008

Facilities: Maxwell LEMC

Test Adapters: N.A.-

4.2 Test Item Information

Customer: Astrium
Project: Hershel
Test item Name: Herschel SC
Model: FM

4.3 Objective

The objective of the Radiated emission measurements on the Herschel spacecraft is to establish a
reference baseline for the radiated susceptibility.

ETS/REP/EMC/2416 7
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5. Test Setup

5.1 Facility Configuration

The Herschel spacecraft is tested in the ESTEC EMC facility (Maxwell).

The EMC facility is used in its configuration for system level tests.

The test table and ‘pipe’ are removed from the facility.

No floor absorbers are used

All EMC test equipment is located in the EMC control rooms.

All measurement coaxial cables are routed through a dedicated duct and connected to ground
reference point at the feed through to ensure minimum noise contribution from the EMC
instrumentation.

5.2 Specimen configuration

The spacecraft is positioned on the air pallet using an adaptor ring which is clamped on the air pallet
using the 4 circular holes in the pallet.

Interface cabling to the spacecraft is routed through the feed through panel towards the FR cleanroom
using the shortest way possible. All cables have been over shielded using aluminium foil.

All EGSE equipment is located in the FR clean room.

A cooling unit is positioned in the EGSE control room and two flexible cooling ducts are routed through
a feed though from the EGSE room to the test area. At the point of entry of the test area the metallic
spiral in the two cooling hoses has been cut to reduce transmission of RF noise via these conduits.

ETS/REP/EMC/2416 8
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5.3 Instrumentation

Instrument Type No ESA Inv No
Receiver (R&S) ESIB 40 107339
Antenna (ARA) SAS 1/D No Nbr
Antenna Biconical (EMCO) EMCO 3108 No Nbr
Antenna LogPer (R&S) HL 223 No Nbr
Antenna Ridge Guide Horn (EMCO) 3115 No Nbr
Low Noise Amplifier (Miteq) AMF-40-001080-18-13P 107471
Low Noise Amplifier (Miteq) JS42-08001800-16-8P-B1 No Nbr
Coaxial cable BNC (Control room) 1.5 mtr No Nbr
Coaxial cable BNC (Ferrite Cladded) 10 mtr No Nbr
Microwave cable (Suhner) 1.5 mtr No Nbr
Microwave cable (Gore) 10 mtr No Nbr

All test equipment is calibrated on a yearly basis with the calibration performed in January 2008.

Therefore all Cal due dates are in January 2009.

ETS/REP/EMC/2416
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6. Test Description

6.1 Responsibilities

Responsibilities of ETS Responsibilities of Customer
Preparation of the test facility. Specimen handling.
Facility operation. Specimen mounting on the test adapter.

Acquisition and processing of EMC
measurement data.

Specimen functional checks.

Acquisition and processing of specimen data.

6.2 Test Sequence

The Radiated emission EMC test on the Herschel FM spacecraft is performed from 06-05 to 10-05-

2008

07-05-2008

08-05-2008

09-05-2008

10-05-2008

13-05-2008

Arrival of satellite in the facility.
Installation in facility
Installation of interface cables
Shielding interface cables
Zero Run measurements

Radiated Emissions for Pacs and Spire configuration

Radiated Emissions for Hifi configuration.
Additional investigation due to emissions in the Hifi Notch

Auto compatibility tests (not part of this report).

Removal of satellite from facility.

ETS/REP/EMC/2416 10
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7. Test Execution

7.1 Personnel

Test Engineer: J van der Meulen
Operator: J van der Meulen

7.2 Test Anomalies and Procedure Deviations

No procedure variation sheets were filled with respect to data acquisition or facility operation.

7.3 Environmental Parameters
Class 100.000 cleanliness conditions were required.

Temperature >18°C and <23°C
Relative humidity >40% and <60%

7.4 Summary of Test Activities and "as run" test procedures

Below is a listing of the tests performed on the Hershel FM spacecraft.
All test set up drawings and test set up photos can be found in the applicable annexes.

TEST PERFORMED
TEST Annex. Plot No
No
Radiated Emission B 110 37
57 to 64

ETS/REP/EMC/2416 11
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8. Facility Data Results
All required test data has been recorded.
The customer has monitored specimen performance.
Reporting on the measurement results will be done in the order listed in the table in paragraph 7.4
8.1 Grounding .
The Herschel spacecraft has been grounded to the facility ground using the grounding point available
in one of the pits in the test area.
All EGSE has been grounded to the facility ground using the available ground bar in the FR clean
room.
8.2 Radiated Emission
Radiated emission electric-field narrowband measurements have been performed from 10 kHz to
18 GHz in vertical polarization.
Measurements in horizontal polarization have been performed from 30 MHz to 18 GHz.
The notches above 1 GHz have been measured in both polarities.
Ambient measurements are made in ‘worst case’ condition (the Pacs location) This is the location
closest to the cable bundles to the EGSE .
The tests in the Pacs and Spire locations are carried out with identical satellite configuration (spire in
most noisy mode)
The test in the Hifi location has been carried out with the Hifi unit in its noisiest mode.
Most measurements have been performed using the ESI40 in receiver mode.
The Notch around 7 GHz and the measurement from 1 to 18 GHz in the Hifi location have been
performed in spectrum analyzer mode. (In this mode the sweep time is significant faster but no pre-
selection is available)
The used bandwidth and measuring times can be found in the table below.
Start Stop Step Measurement
Frequency Frequency Width Bandwidth time Detector Transducer
Narrowband E-Field Receiver mode
10 kHz 100 kHz | 60 Hz 100 Hz 10 msec Max peak | SAS 1/D low
100 kHz 1 MHz | 600 Hz 1 kHz 10 msec Max peak | SAS 1/D low
1 MHz 30MHz | 6kHz 10 kHz 10 msec Max peak | SAS 1/D low
30 MHz 200 MHz | 60 KHz 100 kHz 10 msec Max peak | EMCO 3108
200 MHz 1GHz | 60 KHz 100 kHz 10 msec Max peak HL223
1 GHz 18 GHz | 600 kHz 1 MHz 15 msec Max peak | EMCO 3115
ETS/REP/EMC/2416 12

\\\\\\\\\\




Herschel FM SC RE EMC Test

Facility Data Report

Narrowband E-Field Spectrum analyzer mode 7 GHz notch

7133 MHz 7186 MHz N.A. 5 kHz Coupled Max peak | EMCO 3115
7186 MHz 7218 MHz N.A. 1 kHz Coupled Max peak | EMCO 3115
7218 MHz 7271 MHz N.A. 5 kHz Coupled Max peak | EMCO 3115
Narrowband E-Field Spectrum analyzer mode 1 to 18 GHz Hifi

1 GHz 2 GHz N.A. 1 MHz Coupled Max peak | EMCO 3115

2 GHz 3.5 GHz N.A. 10 kHz Coupled Max peak | EMCO 3115
3.5GHz 8 GHz N.A. 3 kHz Coupled Max peak | EMCO 3115

8 GHz 9 GHz N.A. 3MHz Coupled Max peak | EMCO 3115

9 GHz 18 GHz N.A. 1 MHz Coupled Max peak | EMCO 3115

A summary of the results is listed in the table below. Pictures and drawings of the test set-up and all
measurement data can be found in Annex B.

PLOT MEASUREMENT REMARKS
1 E-Field Vertical polarization Maximum ambient level measured is
+1ato | 10 kHzto 1 GHz 40 dB pyV/m around 2.8 MHz
1e File name : Herschel RE 1
Zero Run Plot 1a to 1e are decade prints of the
Antenna at Pac location 270 cm above same measurement results
floor 1 meter from SVM
2 E-Field Horizontal polarization No significant emissions above the
+2a 30 MHz to 1 GHz noise floor.
and 2b | File name : Herschel RE2 Plot 2a and 2b are decade prints of the
Zero Run same measurement results
Antenna at Pac location 270 cm above
floor 1 meter from SVM
3 E-Field Vertical polarization Maximum emissions level measured
+3ato | 10 kHzto 1 GHz around 2.8 MHz at 58 dBuV/m
3e File name : Herschel RE 3
Spire in noisiest mode Plot 3a to 3e are decade prints of the
Antenna at Pac location 270 cm above same measurement results
floor 1 meter from SVM
4 E-Field Horizontal polarization Maximum emissions level measured
+4a 30 MHz to 1 GHz around 39 MHz at 35 dBpV/m
and 4b | File name : Herschel RE 4
Spire in noisiest mode Plot 4a and 4b are decade prints of the
Antenna at Pac location 270 cm above same measurement results
floor 1 meter from SVM
5 E-Field Vertical polarization Emission measured at 8.4686 GHz
1 GHz to 18 GHz level 86.3 dBuV/m and its first
File name : Herschel RE 5 harmonic.
Spire in noisiest mode
Antenna at Pac location 270 cm above
floor 1 meter from SVM
6 E-Field Horizontal polarization Emission measured at 8.4686 GHz
1 GHz to 18 GHz level 93.2 dBuV/m and its first harmonic
File name : Herschel RE 6
Spire in noisiest mode
Antenna at Pac location 270 cm above
floor 1 meter from SVM

ETS/REP/EMC/2416
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PLOT MEASUREMENT REMARKS
7 E-Field Vertical polarization Maximum emissions level measured
+7ato | 10 kHz to 200 MHz around 3.8 MHz at 62 dBuV/m
Te File name : Herschel RE 7 Plot 7a to 7e are decade prints of the
Spire in noisiest mode same measurement results
Antenna at Spire extra location 320 cm
above floor at 1 meter from the cable
harness
8 E-Field Horizontal polarization Maximum emissions level measured is
+8a | 30 MHz to 200 MHz 29 dBuV/m
and 8b | File name : Herschel RE 8 Plot 8a and 8b are decade prints of the
Spire in noisiest mode same measurement results
Antenna at Spire extra location 320 cm
above floor at 1 meter from the cable
harness
9 E-Field Vertical polarization Maximum emissions level measured
+9ato | 10 kHz to 1 GHz around 3.8 MHz at 62 dBuV/m
9e File name : Herschel RE 9 Plot 9a to 9e are decade prints of the
Spire in noisiest mode same measurement results
Antenna at Spire nominal location 260 cm
above floor at 1 meter SVM
10 E-Field Vertical polarization Maximum emissions level measured is
+10a | 10kHzto 1 GHz 28 dBuV/m
to 10b | File name : Herschel RE 9 Plot 10a and 10b are decade prints of
Spire in noisiest mode the same measurement results
Antenna at Spire nominal location 260 cm
above floor at 1 meter SVM
11 E-Field Vertical polarization No emissions measured
7 GHz Notch
File name : Herschel RE 11
Spire in noisiest mode
Antenna at Spire nominal location 260 cm
above floor at 1 meter SVM
12 E-Field Vertical polarization At 8.486 GHz 89.6 dBuV/m is
1 GHz to 18 GHz measured.
File name : Herschel RE 12 The first harmonic of this signal is
Spire in noisiest mode 28.6 dB lower.
Antenna at Spire nominal location 260 cm
above floor at 1 meter SVM
13 E-Field Horizontal polarization No emissions measured
7 GHz Notch
File name : Herschel RE 13
Spire in noisiest mode
Antenna at Spire nominal location 260 cm
above floor at 1 meter SVM
14 E-Field Horizontal polarization At 8.486 GHz 71.6 dBpV/m is
1 GHz to 18 GHz measured.
File name : Herschel RE 14 The first harmonic of this signal is in the
Spire in noisiest mode noise.
Antenna at Spire nominal location 260 cm
above floor at 1 meter SVM
15 E-Field Vertical polarization Verification of the increase of measured
16 GHz to 18 GHz level at the end of the sweep in plot 12.
File name : Herschel RE 15 The increase in the level is not
Spire in noisiest mode explained but is not originating from the
Antenna at Spire nominal location 260 cm Spacecraft.
above floor at 1 meter SVM
ETS/REP/EMC/2416 14
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PLOT MEASUREMENT REMARKS
16 E-Field Vertical polarization Maximum emissions level measured is
+16a | 10 kHzto 1 GHz 53 dBuyV/m at 2 MHz
to 16e | File name : Herschel RE 16 Plot 16a to 16e are decade prints of the
Hifi in noisiest mode same measurement results
Antenna at Hifi location 265 cm above floor
at 1 meter SVM
17 E-Field Horizontal polarization Maximum emissions level measured is
+17a | 30 MHz to 1 GHz 32 dBuV/m
and File name : Herschel RE 17 Plot 17a and 17b are decade prints of
17b Hifi in noisiest mode the same measurement results
Antenna at Hifi location 265 cm above floor
at 1 meter SVM
18 E-Field Vertical polarization In the Hifi slot signals are measured at
1 GHz to 18 GHz 2.4989 GHz - 23.0 dBpyV/m.
File name : Herschel RE 18 3.7434 GHz - 24.0 dBuV/m
Hifi in noisiest mode 4.9969 GHz — 27.7 dBuV/m
Antenna at Hifi nominal location 265 cm 6.5661 GHz — 20.9 dBuV/m
above floor at 1 meter SVM
19 E-Field vertical polarization No emissions measured
7 GHz Notch
File name : Herschel RE 19
Hifi in noisiest mode
Antenna at Hifi nominal location 265 cm
above floor at 1 meter SVM
20 E-Field Horizontal polarization No emissions measured
7 GHz Notch
File name : Herschel RE 20
Hifi in noisiest mode
Antenna at Hifi nominal location 265 cm
above floor at 1 meter SVM
21 E-Field Horizontal polarization In the Hifi slot signals are measured at
1 GHz to 18 GHz 2.49899 GHz - 26.4 dBuV/m.
File name : Herschel RE 21 3.7434 GHz - 26.0 dBuV/m
Hifi in noisiest mode 4.9969 GHz — 20.1 dBuV/m
Antenna at Hifi nominal location 265 cm 6.5661 GHz — 20.0 dBuV/m
above floor at 1 meter SVM
22 E-Field Vertical polarization In the Hifi slot signals are measured at
1 GHz to 18 GHz 2.4989 GHz — 24.3 dBuV/m.
File name : Herschel RE 22 3.7434 GHz — 23.6 dBuV/m
Hifi in noisiest mode TWT ON 4.9969 GHz — 23.6 dBuV/m
Antenna at Hifi nominal location 265 cm 6.2505 GHz — 2.3.5 dBuV/m
above floor at 1 meter SVM 8.4689 GHz — 90.0 dBuV/m *
16.935 GHz — 61.6 dBuV/m
23 E-Field Horizontal polarization In the Hifi slot signals are measured at
1 GHz to 18 GHz 2.4989 GHz — 27.0 dBuV/m.
File name : Herschel RE 23 3.7434 GHz — 26.9 dBuV/m
Hifi in noisiest mode TWT ON 4.9969 GHz — 17.4 dBuV/m
Antenna at Hifi nominal location 265 cm 6.2505 GHz — At noise level
above floor at 1 meter SVM 8.4689 GHz — 84.6 dBuV/m *
16.935 GHz — 61.6 dBuV/m
*Note : The amplitude of the carrier at
8.468 GHz is not correctly displayed in
plot 22 and 23. This is due to the
setting of the analyzer.
The levels given in the table are
manually verified and correct.
ETS/REP/EMC/2416 15
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PLOT

MEASUREMENT

REMARKS

24
+ 24a
to 24d

E-Field Vertical polarization

10 kHz to 200 MHz

File name : Herschel RE 24

Hifi in noisiest mode TWT ON

Antenna at Hifi location 265 cm above floor
at 1 meter SVM

Maximum emissions level measured is

53 dBpV/m at 2 MHz

Plot 24a to 24d are decade prints of the

same measurement results

25

E-Field Vertical polarization

1 GHz to 18 GHz

File name : Herschel RE 25

Hifi Off Transponder Off

Antenna at Hifi nominal location 265 cm
above floor at 1 meter SVM

No emissions measured.

26

E-Field Horizontal polarization

1 GHz to 18 GHz

File name : Herschel RE 26

Hifi Off Transponder Off

Antenna at Hifi nominal location 265 cm
above floor at 1 meter SVM

No emissions measured.

Note : The increase measured in receiver mode at the end of plot 12 and re-measured at plot 15 have

been investigated after the test has been completed.
These increases in the level seem to be due to the software used to drive the receiver, and are not
actual increases in noise or signal levels.

The increase occurs at the end of the band only. As an experiment the upper frequency of the
measurement has been increased to 18.2 GHz and the increase of the level occurred from 18.16 GHz

up wards. This proves the issue to be software related.

ETS/REP/EMC/2416
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9. Facility Success Criteria

The test with respect to the measurement phase can be considered as successful as far as each
above criterion has been reached:

The specified test requirements, conditions and input levels were met satisfactorily,
All required data were measured and recorded,

The data have adequate quality and are suitable for exploitation,

The results of the on-site evaluation and checks are satisfactory,

No non-conformance affecting the results is open,

No more than 10% of the measurements have been lost.

MXXXKX X
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10. Conclusions

All tests have been successfully completed.

During the radiated emission electric field measurements, maximum emissions are detected around 2
and 4 MHz in all positions and all configurations with a maximum measured level in this frequency
area is 61 dBuV/m measured at the Spire extra location (3.20 meter above floor level) in vertical
polarization

In addition emissions have been detected in the Hifi slot from 2 to 9 GHz. Investigation showed that
Hifi itself was the source of these emissions

Detailed information on the mode of operation and the behavior of the Herschel spacecraft during the
tests should be obtained from the experimenter.

Annexes

Annex A : Declaration of Facility Test Readiness.

Annex B : Radiated Emission
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Annex A. Facility Test Readiness
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Annex B. Radiated Emission
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Herschel in final position in Maxwell.
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Cable harnesses wrapped in Aluminium over shiel

Cable harnesses and RF cable wrapped in Aluminium over shield
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Cable harnesses and RF cable wrapped in Aluminium over shield
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Satellite g_rqounding point
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10 kHz to 30 MHz vertical polarisation in Pacs and Ambientlocation.
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30 MHz to 200 MHz vertical polarisation in Pacs and Ambient location.
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200 MHz to 1 GHz vertical polarisatibn in Pacs and Ambient location.
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1 GHz to 8 GHz vertical polarisation in Pacs and Ambient loc

ation.
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8 GHz to 18 GHz vertical polarisation in Pacs and Ambient location.
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30 MHz to 200 MHz horizontal polarisation in Pacs and Ambient location.
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Plot 3 Spire noisy mode in pacs location VP
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Plot 3c Spire noisy mode in pacs location VP
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Plot 3e Spire noisy mode in pacs location VP
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Plot 4 Spire noisy mode in pacs location HP
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Plot 4a Spire noisy mode in pacs location HP
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Plot 4b Spire noisy mode in pacs location HP
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Plot 5 Spire noisy mode in pacs location VP
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Plot 6 Spire noisy mode in pacs location HP
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Plot 7 Spire noisy mode in spire extra location VP
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Plot 7a Spire noisy mode in spire extra location VP
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Plot 7b Spire noisy mode in spire extra location VP
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Plot 7c Spire noisy mode in spire extra location VP
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Plot 7d Spire noisy mode in spire extra location VP
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Plot 7e Spire noisy mode in spire extra location VP

S
-~
>
=2
m
S,
o
>
2 o o o o o o o o o
© N~ © O < ™ Y - =
1

700M 1G

500M

400M

300M

Frequency [Hz]

200M

100M

ETS/REP/EMC/2416

ets s




Herschel FM SC RE EMC Test
Facility Data Report

08-05-2008 18:01

Plot 8 Spire noisy mode in spire extra location HP
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Plot 8a Spire noisy mode in spire extra location HP
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Plot 8b Spire noisy mode in spire extra location HP
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Plot 9 Spire noisy mode in spire nominal loc VP
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Plot 9a Spire noisy mode in spire nominal loc VP
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Plot 9b Spire noisy mode in spire nominal loc VP
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Plot 9c Spire noisy mode in spire nominal loc VP
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Plot 9d Spire noisy mode in spire nominal loc VP
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Plot 9e Spire noisy mode in spire nominal loc VP
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Plot 10 Spire noisy mode in spire nominal loc HP
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Plot 10a Spire noisy mode in spire nominal loc HP
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Plot 10b Spire noisy mode in spire nominal loc HP
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Plot 11 Spire noisy mode in spire nominal loc VP
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Plot 12 Spire noisy mode in spire location VP
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Plot 13 Spire noisy mode in spire nominal loc HP
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Plot 14 Spire noisy mode in spire location HP
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Plot 15 Spire noisy mode in spire location VP
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Plot 16 Hifi noisy mode in Hifi location VP
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Plot 16a Hifi noisy mode in Hifi location VP
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Plot 16b Hifi noisy mode in Hifi location VP
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Plot 16¢ Hifi noisy mode in Hifi location VP
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Plot 16d Hifi noisy mode in Hifi location VP
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Plot 16e Hifi noisy mode in Hifi location VP
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Plot 17 Hifi noisy mode in Hifi location HP
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Plot 17a Hifi noisy mode in Hifi location HP
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Plot 17b Hifi noisy mode in Hifi location HP
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Plot 18 Hifi noisy mode in Hifi location VP
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Plot 19 Hifi noisy mode in Hifi location VP

\ .
N~
N
\ N
O
#
N
\ X
\g £ 0
= (q\]
QN
~ L
>
2
/
/ 7_:’_ g
/- :
/ 2 -
NG
O
©
/ =
E
>
3
a 2
Ay, : SN
§ N~
() o
38 2 8 8 8 8 8 ¢ o

ETS/REP/EMC/2416



Herschel FM SC RE EMC Test )
Facility Data Report

09-05-2008 11:58
Plot 20 Hifi noisy mode in Hifi location HP
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Plot 21 Hifi noisy mode in Hifi location HP
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Plot 22 Hifi noisy mode in Hifi location twt on VP
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Plot 23 Hifi noisy mode in Hifi location twt on HP
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Plot 24 Hifi noisy mode in Hifi location TWT on VP
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Plot 24a Hifi noisy mode in Hifi location TWT on VP

100k

60k

50k

40k

u “ I -’|
30k

Frequency [Hz]

20k

I

)

)

A

Wwvwv |
10k

/\.Mnﬂ\m

A

Level [dBuV/m]

80
70
60
50
40
30
20
10

0

-10

ETS/REP/EMC/2416



Herschel FM SC RE EMC Test )
Facility Data Report

09-05-2008 15:13
Plot 24b Hifi noisy mode in Hifi location TWT on VP
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Plot 24c¢ Hifi noisy mode in Hifi location TWT on VP
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Plot 24d Hifi noisy mode in Hifi location TWT on VP
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Plot 25 Hifi Off in Hifi location transp OFF VP
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Plot 26 Hifi Off in Hifi location transp OFF HP
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Note:

Annex 5

Autocomp Summary Table

Herschel

Issued by A. Di Capua, 09/05/08

IL Loss chain-1: 31.06 dB - to be subtracted from ‘TTC SCOE LEVEL' in order to
have RX-1 Input Level
IL Loss chain-2: 30.92 dB - to be subtracted from ‘TTC SCOE LEVEL' in order to
have RX-2 Input Level

Xpnd-1 Lock Acquisition:

Signal Strength (TTC Locked/NoLocked AGC RMB20442 AGC RMB09442
SCOE LEVEL) [dBm] [dBm]/ RAW [dBm]/ RAW
-105.0 Locked -152 /28 -180.5/448
-105.3 Locked -152 /28 - 180.75/ 447
-105.6 Locked -152 /28 -181.75/ 445
-105.9 Locked -152 /28 -182 /442
-106.2 Locked -152 /28 -182.25 /441
-106.5 Locked -152 /28 -182.75 /439
-106.8 Locked -1563 /27 -183.25 /437
-107.1 Locked -153 /27 -183.5/436
-107.4 Locked -1563 /27 -184.25 /433
-107.7 Locked -153 /27 -184.75 /431
-108.0 Locked -153 /27 -185.25/ 429
-108.3 Locked -1563 /27 -185.5/428
-108.6 Locked -153 /27 -186 /426
-108.9 Locked -1563 /27 -186.25 /425
-109.2 Locked -153 /27 -186.5/424
-109.5 Locked -1563 /27 -187 /422
-109.8 Locked -154 /26 -187.25 /421
-110.1 NO LOCKED -155/25 -193.75/ 39

Xpnd-1 Lock Acquisition + Doppler Shift (+65 KHz):

Signal Strength (TTC Locked/NoLocked AGC RMB20442 AGC RMB09442
SCOE LEVEL) [dBm] [dBm] / RAW [dBm] / RAW
-105.0 Locked -151/29 -181/446
-105.3 Locked -152 /28 -181.5/444
-105.6 Locked -152 /28 -181.75/443
-105.9 Locked -152 /28 -182.25/ 441
-106.2 Locked -153 /27 -183 /438
-106.5 Locked -1563 /27 -183.25 /437
Doc. No:  HP-2-ASED-TR-0254 Page 1

Issue:
Date:
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-106.8 Locked -153 /27 -184 /434
-107.1 Locked -153 /27 -184.25 /433
-107.4 Locked -153 / 27 -184.75 / 431
-107.7 Locked -153 /27 -185.25 /429
-108.0 Locked -153 /27 -185.5/428
-108.3 Locked -183 /27 -185.75 /427
-108.6 Locked -153 /27 -186.25 /425
-108.9 Locked -153 / 27 -186.5 /424
-109.2 Locked -154 /1 26 -187 /422
-109.5 NO LOCKED -156 / 24 -194 / 394
Xpnd-1 TC Acquisition
Signal Locked/NoLocked Squelch AGC AGC 100 TCs
Strength RMB20442 RMB09442 accepted
(TTC SCOE [dBm] / RAW [dBm]/RAW | (Y/N)
LEVEL)
[dBm]
-86 Locked ON -124.5/55 -124.62 / 834 Y
-86.3 Locked ON -125/54 -125.1 /817 Y
-86.6 Locked ON -1256.5/53 -125.53 / 805 Y
-86.9 Locked ON -126 / 52 -126.09 /789 Y
-87.2 Locked ON -126.5 / 51 -126.72 / 775 Y
-87.5 Locked ON -127 /50 -126.29 / 761 Y
-87.8 Locked ON -128 /49 -127.74 1 749 Y
-88.1 Locked ON -128 /49 -128.2/738 Y
-88.4 Locked ON -129 /48 -128.95/723 Y
-88.7 Locked ON -130/47 -129.62 /712 Y
-89.0 Locked ON -130.5/46 -130.38 / 701 Y
-89.3 Locked ON -131 /45 -131.2 /690 Y
-89.6 Locked ON -132 /44 -132.6 / 669 Y
-89.9 Locked ON -132 /44 -132.6 / 669 N (99%)
-90.2 Locked ON -133 /43 -133.5/659 N (98%)
Doc. No:  HP-2-ASED-TR-0254 Page 2

Issue: 1
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Xpnd-1 TC Acquisition + Doppler Shift (-65 KHz)
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Annex 5

Herschel

Doc. No:

Issue:
Date:

Signal Locked/NoLocked Squelch AGC AGC 100 TCs
Strength RMB20442 RMB09442 accepted
(TTC SCOE [dBm] / RAW [dBm] / RAW (Y/N)
LEVEL)
[dBm]
-88.0 Locked ON -128/49 -128.1 /740 Y
-88.1 Locked ON -128 /49 -128.1/738 Y
-88.4 Locked ON -129/48 -128.85/725 | Y
-88.7 Locked ON -130/ 47 -129.5/714 Y
-89.0 Locked ON -130.5/46 -130.38 / 701 Y
-89.3 Locked ON -131 /45 -131.0/693 Y
-89.6 Locked ON -132 /44 -131.73 /682 Y
-89.9 Locked ON -132 /44 -132.46 / 671 Y
-90.2 Locked ON -133 /43 -133.5/659 Y
-90.5 Locked ON -135 /42 -134.45 /650 N (99%)
-90.8 Locked ON -137 /41 -135.5/640 N (96%)
XPND-1 RNG Group Delay:
5153 [ns]; Max Variation: 382.67 [ns]
XPND-1 TM Check: OK
HP-2-ASED-TR-0254 Page 3
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XPND-2 Summary Table:

Xpnd-2 Lock Acquisition:

Signal Strength (TTC Locked / NoLocked AGC RMB41442 AGC RMB10442
SCOE LEVEL) [dBm] [dBm] / RAW [dBm]/ RAW
-106.0 Locked -140/ 36 -141.5/ 565
-108.0 Locked -140/ 36 -145.5 / 557
-108.3 Locked -140/ 36 -146.5 / 555
-108.6 Locked -140/ 36 -146.5 / 555
-108.9 Locked -142/35 -147 / 554
-109.2 Locked -142/35 -147.5 / 553
-109.5 Locked -142/35 -148 /552
-109.8 Locked -142/35 -148.5 / 551
-110.1 No Locked -144 ]/ 34 -158 / 532

Xpnd-2 Lock Acquisition + Doppler Shift (+65 KHz):

Signal Strength (TTC Locked/NoLocked AGC RMB41442 AGC RMB10442

SCOE LEVEL) [dBm] [dBm] / RAW [dBm]/ RAW

-108.0 Locked -140/ 36 -145.5/ 557

-108.3 Locked -140/36 -146 / 556

-108.6 Locked -140/36 -147 /554

-108.9 Locked -142 /35 -147.5/ 553

-109.2 Locked -142/35 -147.5/ 553

-109.5 Locked -142 /35 -148 / 552

-109.8 Locked -142/35 -148.5 / 551

-110.1 No Locked -144 /34 -158.5/531

Xpnd-2 TC Acquisition

Signal Locked/NoLocked Squelch AGC AGC 100 TCs

Strength RMB41442 RMB10442 accepted

(TTC SCOE [dBm] / RAW [dBm]/ RAW (Y/N)

LEVEL)

[dBm]

-89.0 Locked ON -123/49 -123.4 /744 Y

-89.3 Locked ON -124 /48 -123.75/735 | Y

-89.6 Locked ON -124 /48 -124.1/728 Y

-89.9 Locked ON -124.5 /47 -124.47 /721 Y

-90.2 Locked ON -124.5 /47 -124.8/715 Y

-90.5 Locked ON -125 /46 -125.18 /707 N (98%)
Doc. No:  HP-2-ASED-TR-0254 Page 4
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Xpnd-2 TC Acquisition + Doppler Shift (-65 KHz)
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Herschel

Doc. No:

Issue:
Date:

Signal Locked/NoLocked Squelch AGC AGC 100 TCs
Strength RMB41442 RMB10442 accepted
(TTC SCOE [dBm] / RAW [dBm] / RAW (Y /N)
LEVEL)
[dBm]
-89.0 Locked ON -123/49 -12345/743 | Y
-89.3 Locked ON -124 /48 -123.8 /735 Y
-89.6 Locked ON -124.5 /47 -12415/727 | Y
-89.9 Locked ON -124.5 /47 -124.52 /720 Y
-90.2 Locked ON -125 /46 -124.84 /714 Y
-90.5 Locked ON -125 /46 -125.23/706 | Y
-90.8 Locked ON -126 /45 -125.5/700 Y
-91.1 Locked ON -126 /45 -125.5/700 N (97%)
XPND-2 RNG Group Delay:
5176.91 [ns]; Max Variation: 382.45 [ns]
XPND-2 TM Check: OK
HP-2-ASED-TR-0254 Page 5
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Annex 6

Functional AIT 'AS-RUN' Procedures

Content:

1. Filled-in 'Herschel EGSE, Satellite & Instrument Procedure for EMC Radiated Test '; HP-
2-ASED-PR-0116, Issue 1, Start of formal run
90 pages

2. Filled-in 'Herschel EGSE, Satellite & Instrument Procedure for EMC Radiated Test '; HP-
2-ASED-PR-0116, Issue 1, Continuation of formal run
96 pages

3. Filled-in 'Leading Procedure for Herschel integrated Satellite Test '; HP-2-ASED-TP-
0134, Issue 1, Switch-ON prior to Try Runs
129 pages

4. Filled-in 'Leading Procedure for Herschel integrated Satellite Test '; HP-2-ASED-TP-
0134, Issue 1, Switch-ON after Safety Loop and Switch-OFF after RE test
129 pages
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1 Scope

1.1 Objective

This Procedure details the EGSE and Satellite activities to be performed during the Herschel
S/C level Conducted EMC Radiated Emission and RF Auto-compatibility tests.

1.2 Operational Flow

Chapter 8 provides the detailed step-by-step test procedure.
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2 Documents/Drawings

This document incorporates, by dated or undated references, provisions from other
publications. These normative references are cited at appropriate places in the text and
publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these apply to this document only when incorporated into it by
amendment or revision. For undated references, the latest edition of the publication referred

to apply.

21 Applicable Documents

AD-1 Herschel radiated FM Sat EMC Test Procedure H-P-2-ASED-TP-0180
AD-2  Herschel SAT Emergency Switch Off Procedure H-P-2-ASED-PR-071
AD-3  Procedure for setup and operation of the HIFI cooling system HP-2-ASED-PR-125
AD-4  Herschel IST Leading Procedure (Issue 4) HP-2-ASED-TP-0134
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2.2 Reference Documents

RD-1 Herschel PCDU & CDMS nominal switch on / off procedure HP-2-ASED-PR-0070

RD-2 PACS EMC Test Procedure on Integrated System Level, Issue  PACS-ME-TP-032
1.5

RD-3 HIFI conducted emissivity procedures for IST tests, Issue 1.5.3 SRON-G/HIFI/PR/2007-

019
SPIRE-RAL-PRC-
RD-4 SPIRE Warm Units EMC Conductive Emissions Procedures 002946

for IST, Issue 1.1 Redlined

RD-5 PACS I-EGSE User Manual, Issue 1, 19-Jul-2007 PICC-ME-MN-010

RD-6 HIF1 IEGSE setup procedure SRON-U/HIFI/PR/2007-
005

RD-7 SPIRE I-EGSE Set-Up, Issue 2.2 SPIRE-RAL-DOC-
002841
PT-IID-A-04624

RD-8 FIRST/PLANCK Instrument Interface Document part A
PT-1IDB/HIFI-02125

RD-10  FIRST/PLANCK Instrument Interface Document part B (PACS) | IDB/PACS-02126

PT-1IDB/SPIRE-02124

RD-9 FIRST/PLANCK Instrument Interface Document part B (HIFI)

RD-11 FIRST/PLANCK Instrument Interface Document part B

(SPIRE)
RD12 LO SFT Procedure using LO Dummy, Issue 1.01 MPIfR/HIFI/PR/2006-565
RD13 HIFI switch on procedure SRON-

G/HIFI/PR/200707-1.5.3

RD-14 Herschel FM Spacecraft EMC Test Requirements Specification H-P-2-ASP-TS-0819
(Issue 4)

RD-15 Test Readiness Review: Herschel FM S/C Radiated Emissions H-P-TASF-MN-10395
/ Auto-Compatibility Test

2.3 Acronyms

TBS  To Be Supplied
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e —

{
Pofead 10302

3 Requirements to be verified

As set out in requirements document RD-14 and with redline clarification in minutes RD-15.
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4 Configuration
4.1 Herschel S/C Configuration

4.1.1 Hardware Configuration . R

See Herschel IST Procedure Leading Procedure HP-2-ASED-TP-0134

4.1.2 Software Configuration

The EGSE, SVM & Instruments switch on / off will be run with the following on-board

software configuration:
1. CDMS OBSW: 3.4
2. ACMS OBSW:3.7

4.1.3 Test Configuration

41.3.1 SVM

See Herschel IST Procedure Leading Procedure HP-2-ASED-TP-0134

4.1.3.2 HIFI

N/A
4.1.3.3 PACS

N/A

4.1.3.4 SPIRE

N/A

4.1.4 Simulated Equipments

N/A
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5 Conditions

51 Personnel
See AD-1 chapter 4.7
5.2 Environmental

See AD-1 chapter 4.2

5.3 General Precautions and Safety

5.3.1 General Safety Requirements, Precautions

» For HIFI, Handling precautions according to RD-8 and RD-9 are applicable.
e For PACS, Handling precautions according to RD-8 and RD-10 are applicable.
e For SPIRE, Handling precautions according to RD-8 and RD-11 are applicable.

5.3.2 Special condition and hazards

The following Operational restrictions shall be carefully taken into account:
* In case of any failure, the activities shall be stopped until troubleshooting plan is
generated and approved.

A general constraint for all instrument DPUs (or ICU in the case of HIFI), there shall be a 5
minute wait between switching off a DPU/ICU and switching it back on again.

53.21 HIFI

None when powering on/off HIFI ICU only as per sections XXX.

When operating HIFI using the full configuration, ref. sections XXX the following applies:
1. Connection/Disconnection with the HIFI I-EGSE is required as per section XXX.
2. The following Cryo temperature limits shall be observed when operating HIF:
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S/C Environmental Limits Actual
Cryostat Connection (Valves) N/A
Cryostat Status (Hel/Hell) NA

Cryostat Level 0 Temp (T107 - CCUB) | <20K

Cryostat Level 1 Temp (T231-T237 - <20K

CCuB)

Cryostat Level 2 Temp (T207 read <=40K
from CryoSCOE)

Cryostat Level 3 Temp N/A

The following shall be observed if HIFI is commanded to “Standby1” mode or above:

If switched on the WBS laser temperature (HM023193 HWH_Laser T and HWV_Laser T)
may rise above a red limit (30degC) in the MIB. If this occurs the test can continue, but the
time of occurrence should be logged. If the temperature rises to 35degC the lasers will be
automatically switched off by the instrument.

It is recommended to start active cooling of the HIF| panel see AD-2 before the WBS laser
temperatures reach 30degC to avoid “HIGH HIGH" alarms being reported repeatedly and
unnecessarily by the HPCCS.

NB: If temperature trend is rising during the test then Cooling on HIFI panel may need to be
adjusted (ref. AD-2).

53.2.2 PACS

Prior to switching ON PACS, PACS specific OBCPs & EATSs shall be loaded and enabled on
the CDMU. Note: the PACS power on scripts will prompt for confirmation of this before
allowing the operator to continue with power on of the instrument.

CDMU must be in AFO mode for the duration of PACS operations. Note this maybe
extended to all instruments in the future.

Note during power off of PACS FDIR may be triggered due to expected (5,2) events being
reported from PACS DPU. To avoid this PACS specific OBCPs are disabled for the duration
of the power down sequence, and then re-enabled.

5.3.2.3 SPIRE

None
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oo | U T

5.3.3 ESD constraints

Normal clean-room conditions.

5.4 Special QA Requirements

No special requirements.

5.5 GSE

The spacecraft is mounted on an adaptor sitting on an EMC wooden palette.

5.5.1 MGSE
N/A
5.5.2 CVSE
N/A
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5.5.3 EGSE

5.5.3.1 EGSE Hardware Configuration

S S . . . . S (S SGOE SN
S/S Unit Configuration simulated | Remarks
eqpts
Herschel
EGSE CCS 1
TM/TC DFE 1
POWER SCOE 1

See RD-15 for full list.

5.56.3.2 EGSE User Software

Item Version

CCs HPCCS 2.0-1166.

HPSDB HPSDB v 3.3.1.24
File:

R_TM_HERSCH_FM9 711071940
with patches
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5.56.3.4 Test Equipment

Special test equipment is supplied by ETS.

5.5.3.5 Data Acquisition System

N/A

5.54 OGSE

N/A

5.5.5 Special Equipment

N/A
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6 Verification Requirements and Test Criteria

PASS/FAIL CRITERIA

At each test stage completion, the test success is determined comparing the results obtained

against the expected values.
If the compliance between obtained and expected values has been met, and authorization to

proceed with the next stage of the test is given, then the actual test stage must be
considered satisfactory completed.

The success of the overall testing activities is determined from the satisfactory completion of
all test stages.

Successful criteria to be satisfied in each test stage shall be:
See AD-1 chapter 4.5.3

Verification that the TM(5,2), TM(5,4) and TM(1,8) received event reports are only those
ones expected to fulfill the pass test criteria.
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7 General Test Flow
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8 Test Execution Step-by-Step Procedure
8.1 Radiated FM SAT EMC
&.1.1 A1 Switch satelfite EGSE into the REFERENCE mode Configuration according to the AD-1 configuration table in chapter 3.2 & 3.3
Step- Test-Step-Description Nominal Tolerance | Actual Remarks
No. Value Value
10 Check that Skin Conflguratlon is the one reported in ANNEX | N o
2 of this procedure NOTE THAT WHETHEIN [AnNEX 2 ED [|PAREY b < 5 [ F
20 Switch on scoe to allow EMC team to perform the amblent Vb el & R oL ¢ Ff TN e it
noise (SC OFF) — & K e& Ehc sxpeR
Perform Herschel IST Leading Procedure HP-2-ASED-PR- in the Chapter
014 ersche eading Frocedu 7.2.4.2(ACMS ON)
30 |From the test conductor : Perfo'rm only the
Write steps:
M y ] 1 3
Callasync Z010999MCVT003_IST_START EMC ;,%IST_E €).3.4.8
OPERATOR WARNING
In the Chapter 7.2.4.2(ACMS ON)
40
Perform only the steps:
1,2(1IST_EMC),3,4,8,9,10
Perform test script
50 |D102159SCVT226_EMC_SETUP
LTest location: J ] Operator: l ] QA: ] ] Date/Time: !
Doc. No: HP-2-ASED-PR-0116 Page
Issue: 1.0
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Step- Test-Step-Description Nominal Tolerance |Actual Remarks P |N
No. Value Value
60 D102159SCVT226_EMC _SETUP

Click “End TS “ to continue
OPERETOR INFO

70 | Communicate to the EMC TEAM that the SC is switched lon
and ready to start EMC
Z010999MCVT200_EMC

80 | The EGSE and SVM are now set

Click in window the button "OK" to proceed

] Test location: | Operator: | | QA: | ] Date/Time: I 7
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8.1.2 PACS Instrument Procedures
8.1.2.1 PACS OFF to Standby (SAFE)
The following will switch ON and configure PACS Prime instrument in SAFE mode in any satellite configuration (i.e. warm, or Cold
Hel/Hell). HKTM packets will be generated on APIDs 1152 dec and 1154 decimal (these can be observed using TMPH with
corresponding filter — note however a limited number of TMPHs should be running at any one time).
Step- Test-Step-Description Nominal Actual Value Remarks P N
No. Value
On HPCCS start Packet History displays for the
1. |following APIDs: 1152, 1154 OK
From the HPCCS test conductor console start
the test script to power PACS Prime to SAFE:
2.
Z102999SCVT010_ASDGEN_PACSPWRON_P
On HPCCS when prompted:
3 "FM PACS Switch ON in Warm or Cold YES
’ conditions, FPU connected - Select
NO to abort TS if not correct”
uest location: I Operator: | | QA: | | Date/Time: | |
Doc. No: HP-2-ASED-PR-0116 Page 21
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Step- Test-Step-Description Nominal Actual Value Remarks P N
No. Value
On HPCCS when prompted:
4 " PACS FDIR OBCPs/EATs loaded and YES
enabled? - If not select NO to
abort TS”

If in any doubt about the script being executed
NO should be selected to abort the script.

Before restarting consult the relevant instrument
support engineer to confirm the correct script to
be used for the test in question.

If YES is selected the test script will go on to
automatically power on all PACS warm units,
force boot the DPU ASW and configure the
instrument to SAFE (Standby mode)

If AFO mode not already selected for CDMU the
script
P102999SCVT905_ASDISTPACS_PWR_ON_N
5. | will prompt that AFO will be commanded next. OK

Click OK to continue the script if the prompt

appears.
LTest location: | Operator: | | QA: ! l Date/Time: | l
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Step- Test-Step-Description
No.

-

Vominal Actual Value Remarks P N
{alue

-

On HPCCS when all autonomous actions have
been completed by the power on script
P102999SCVT905_ASDISTPACS_PWR_ON_N
it will prompt:

6. |“Set Bus Profile Back to Original NO
Setting?”

Select YES if it is likely that other non-PACS
instrument related activities are to be performed,
otherwise select NO.

If YES selected the original Bus Profile will be
restored.

However note that if the original Bus Profile was
0 (launch) the script will automatically leave the
Bus Profile unchanged as this profile is not

7 compatible with instruments being powered in

~ | Standby, in which case the following prompt will
appear:

‘Bus Profile left unchanged, as
original setting 0 (Launch)”

If prompted select OK to continue

LTest location: | | Operator: f [ QA: l | Date/Time: | ]
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Step- Test-Step-Description
No.

Vominal Actual Value Remarks P N
falue

<~ >

If NO selected then at the prompt:
8 “Bus Profile left unchanged”

Select OK to continue

9 The script will automatically terminate

10. Verify HK TM packets are being received on
APIDs 1152 & 1154

Either using the ANDs indicated verify the AND:
correct status of the following PACS specific TM PA019420
parameters or if the IEGSE is connected request
11 IEGSE Operator to confirm that PACS is in
SAFE mode:

ncrementing

DM_BOL_REC_PAC (PM038420) is
incrementing

PACS in SAFE mode.
Return to calling Procedure

12.

[Test location: [Operator: | | QA: l [ Date/Time: I |
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8.1.2.2 Transition from Standby to PACS Noisiest Mode
N/A
8.1.2.3 Transition from PACS Noisiest Mode to Standby
N/A
l Test location: I Operator: | l QA: l [ Date/Time: [ ]
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8.1.2.4 PACS Standby (SAFE) to OFF

The following procedure will switch PACS Prime from SAFE to OFF.

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
From the HPCCS test conductor console start the
test script to power OFF PACS Prime from SAFE:
1.
Z102999SCVT011_ASDGEN_PACSPWROFF_P
On HPCCS when prompted:
2 FM PACS Switch OFF in Warm or Cold YES

conditions, FPU connected - Select
NO to abort TS if not correct”

If in any doubt about the script being executed
NO should be selected to abort the script. Before
restarting consult the relevant instrument support
engineer to confirm the correct script to be used
for the test in question.

If YES is selected the test script will go on to
automatically power off all PACS warm units.

3 Note: During switch off of PACS (5,2) TM event (b,2) events

packets are expected agbserved
LTest location: [ | Operator: | l QA: ] | Date/Time: ] l
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Step- | Test-Step-Description
No.

yjominal Actual Value Remarks P N
falue

< 2

On HPCCS when all autonomous actions have
been completed by the power on script
P102999SCVT906_ASDISTPACS_PWR_OFF_N
4. it will prompt: NO

“Set Bus Profile Back to Original
Setting?”

Select YES if it is likely that other non-PACS
instrument related activities are to be performed.

However note that if the original Bus Profile was 0
5 (launch) the script will automatically leave the Bus
’ Profile unchanged as this profile is not compatible
with instruments being powered in Standby:

“Bus Profile left unchanged, as
original setting 0 (Launch)”
If NO selected then at the prompt:

6 “Bus Profile left unchanged”

Select OK to continue

I Test location: | Operator: | l QA: l i Date/Time: l J
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Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
On HPCCS stop Packet History displays for the
7. following APIDs:1152,1154 OK
PACS OFF.
8. Return to calling Procedure oK
[Est location: l Operator: | | QA: I | Date/Time: ] j
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8.1.3 SPIRE Instrument Procedures

8.1.3.1 SPIRE OFF to Standby (REDY)

The following will switch ON and configure SPIRE Prime instrument in REDY (Standby) mode. HKTM packets will be generated on
APIDs 1280 dec and 1282 decimal (these can be observed using TMPH with corresponding filter — note however a limited number
of TMPHs should be running at one time).
During power on of SPIRE a number of soft’/hard OOLs are reported due to the sequential switch on of the units. This is expected

and will clear when SPIRE is in REDY mode. When in REDY mode one parameter remains OOL (soft) namely SMD2V505 this is
also expected.

Step- | Test-Step-Description Nominal
No. Value

On HPCCS start Packet History displays for the
1. |following APIDs:1280,1282 OK

Actual Value Remarks P N

From the HPCCS test conductor console start the
test script to power SPIRE Prime to REDY:

Z102999SCVT004_ASDGEN_SPIREPWRON_P

On HPCCS when prompted:

3. |“SPIRE Switch ON for IST activities YES
in any conditions - Select NO to
abort TS if not correct”

] Test location: l | Operator: l [ QA: [ I Date/Time: | ]
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~

Step- | Test-Step-Description Vominal Actual Value Remarks P N
No. Value
If in any doubt about the script being executed
NO should be selected to abort the script. Before
4. |restarting consult the relevant instrument support
engineer to confirm the correct script to be used
for the test in question.

If YES is selected the test script will go on to
automatically power on all SPIRE warm units,

5. |force boot the DPU ASW and configure the
instrument to REDY (Standby mode).

On HPCCS when all autonomous actions have
been completed by the power on script
S$102999SCVT017_ASDGENSPIR_PWR_ON_P

6. |it will prompt: NO
“Set Bus Profile Back to Original
Setting?”
Lrest location: ] Operator: | l QA: | | Date/Time: ] |
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Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
Select YES if it is likely that other non-SPIRE

instrument related activities are to be performed.

However note that if the original Bus Profile was 0
7 (launch) the script will automatically leave the Bus
" | Profile unchanged as this profile is not compatible
with instruments being powered in Standby:

OK

‘Bus Profile left unchanged, as
original setting 0 (Launch)”
If NO selected then at the prompt:

8. |[“Bus Profile left unchanged” OK

Select OK to continue

9 Verify HK TM packets are being received on
"~ |APIDs 1280 & 1282

Either using the ANDs indicated verify the correct AND: SA_1_559
status of the following SPIRE specific TM

10. | parameters or if the IEGSE is connected request
IEGSE Operator to confirm that:

THSK (SM00T500) parameter refreshing @ 0.25

Hz OK
LTest location: I ] Operator: | | QA: | | Date/Time: l ]
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EADS Procedure Herschel
Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
TM1N and TM2N parameters are incrementing as
indicated:
OK
TM1N (SMTONS00) by 2 every 4 secs
TM2N (SMT1N500) by 1 every 4 secs
Q =
MODE parameter is set to “REDY” mode (RAW E‘:)l(\/(l)(;%lngOO
value 0x0200) (REDY)
SPIRE powered and in REDY mode
11. | Return to calling Procedure
U’est location: J Operator: | | QA: | | Date/Time: | |
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EADS | Procedure Herschel
8.1.3.2 Transition from Standby to SPIRE Noisiest Mode
Step | Description Parameter Expected Values Actual Values Success/
Before/After Before/After Failure
1. | If SPIRE Prime Bus Profile not selected | AND: ZAD07999 h@f‘g
then send the following command from Q
manual command stack:
DC819160 DEF5F160=3
DH049160=3 A
o | Execute TCL script SPIRE-IST-EMC- | — — — o TP
RE-STBY2PHOTOPS .tcl — Issue 1.1
3. | Check that THSK parameter is THSK Refreshing @ 1Hz — 4 Sec C;K %Q()
refreshing every second y
4. | Check that TM1N and TM2N TMIN @ 0.5Hz — £ Sec le o
parameters are incrementing as TM2N @ 1Hz - L<gec. (] - %
indicated ‘
5 Chgck that the Photometer LIAs have PLIABITSTAT 0/1 ;ﬁ, C}X’/ Wj
switched on '
6. | Check that the BSM sensors have CHOPSENSPWR | 0/1 < @t%
switched on JIGGSENSPWR 0/1 =< |
7. | Check that the SMEC sensors are SMECENCPWR 0/1 1 o L: qﬁo
switched on SMECLVDTPWR 0/1 A -
8. | Check that TM3N is incrementing as | TM3N ~18-20 Hz — 2 201 OE}MO
indicated
2 f 9 //} o // /% ' . V)
| Test location: | =<t =c | Operator: | M—/éb | QA: | M’W | Date/Time: | OX’/OS/Q? /20|
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EADS

W | Phead 113

Procedure

Herschel

Step | Description Parameter Expected Values Actual Values Success/
Before/After Before/After Failure
9 | Check that TM5N is incrementing as TM5N Incrementing by ~4- | — < O\b%ﬁg
indicated 5 every 2 seconds |
10. | Check that DCUFRAMECNT and DCUFRAMECNT ~18-20 Hz — ﬁ% H‘Z;
MCUFRAMECNT on the FUNCTIONAL Okfi%j
TEST PARAMETERS AND are
incrementing as indicated
MCUFRAMECNT Incrementing by —
~96-100 every 2 SR [
seconds
11. | Check that the MODE parameter is set MODE REDY (0x200) /
| to RAW value OxFFCD for the OXFFCD = €54%5 |=> ok S d
‘PHOTOPS” mode
Note that “PHOTOPS” is a dummy
value for the EMC RE activities — no
converted value is defined.
12. | Notify EMC Test Conductor SPIRE in | OK ok Q‘\C/ OL %?
noisest mode.
Return to calling procedure
-2 4 2 // 2 [// /
| Test location: | E=stYEC | Operator: |M\ | QA: | /. / | Date/Time: | S’/OS"/O? /4241
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EADS B Procedure Herschel

8.1.3.3 Transition from SPIRE Noisiest Mode to Standby

Step Description Parameter Expected Values | Actual Success/

Before/After Values Before/After | Failure
1. Execute TCL script SPIRE-IST- — — —

EMC-RE-PHOTOPS2STBY.tcl —

Qw.
Issue 1.0
2 Check that the THSK parameter | THSK Refreshing @ —
is refreshing every 4 seconds 0.25Hz oW
3. Check that TM1N and TM2N TM1IN Incrementing by 2 | —
parameters are incrementing as every 4 seconds Q.
indicated
Incrementing by
TM2N one every 4 A\
seconds
4. Check that TM3N and TM5N have | TM3N — — QW
stopped incrementing
TM5N — — O\
5. Check that DCUFRAMECNT and | DCUFRAMECNT — — O\
MCUFRAMECNT on the
FUNCTIONAL TEST
PARAMETERS AND have MCUFRAMECNT — — QK.

stopped incrementing

| Test location: Fiee erie, | Operator: [~ _ | QA: | | @C{f@g | Date/Time:  ['sl< oY 10 <2 f
e ——
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EADS Procedure Herschel

Step Description Parameter Expected Values | Actual Success/
Before/After Values Before/After Fai]ure
6. Check that SPIRE is in REDY MODE OxFFCD/0x200 e. _
mode (RAW 0x200) (REDY) = OM S
Check that the Photometer LIAs PLIABITSTAT 1/0 : \
are switched off b
8. Check that the BSM sensors have CHOPSENSPWR 1/0 (' oY
switched off JIGGSENSPWR 1/0 o
S
9. Check that the SMEC sensors are SMECENCPWR 1/0 8] S
switched off SMECLVDTPWR 1/0 ;
@) @) N
10. | Notify EMC Test Conductor OK o
SPIRE in Standby (REDY) mode. O\, O
Return to calling procedure

o . O [ . 2L
\'el bein s #

/] = EMOVE.  CA f;’g 78! l&igéhw (. re¥ e iy

» , , p > - O e S ) A P 7 Aj /? //? /} /74 =
¥ THa) s/ comtaETionn oF #MS IR StALr  Auto Comf  AAllenti Z

Wa <JVe ﬁf’ 7/ /o, **
e O tHE (7 &y ey NC &~

| Test location: Jcece. e | Operator: [© ﬁi\ , | QA: I = [ Date/Time: leglos (o < oy ]

v /7 j ) i
\J 2N Ry 4 € AL e ¢ , V) »,j} i o y o
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EADS Procedure Herschel

8.1.3.4 SPIRE Standby (REDY) to OFF

The following procedure will switch SPIRE Prime from REDY! to OFF.

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
From the HPCCS test conductor console start the

test script to power OFF SPIRE Prime from REDY:

Z102999SCVT005_ASDGEN_SPIREPWROFF_P

On HPCCS when prompted:

5 “SPIRE Switch OFF for IST activities
" |in any conditions - Select NO to
abort TS if not correct”

YES

If in any doubt about the script being executed NO
should be selected to abort the script. Before

3 restarting consult the relevant instrument support

" |engineer to confirm the correct script to be used
for the test in question.

If YES is selected the test script will go on to
4. |automatically power off all SPIRE warm units.

LTest location: ] I Operator: ! l QA: l | Date/Time: I —|
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EADS Procedure Herschel

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
During Switch OFF of SPIRE the following (5,1)
and (5,4) event messages on APID 1280 are
expected and do not indicate a problem:

a) EVID 1313 No_MCU_Response_Error
b) EVID 21773 ALARM_LSMCU_DEAD

On HPCCS when all autonomous actions have
been completed by the power on script
S$102999SCVvTO01 9_ASDGENSPIR_PWR_OFF_P
6. it will prompt: NO
“Set Bus Profile Back to Original
Setting?”

Select YES if it is likely that other non-SPIRE
instrument related activities are to be performed.

However note that if the original Bus Profile was 0
- (launch) the script will automatically leave the Bus
" | Profile unchanged as this profile is not compatible
with instruments being powered in Standby:

OK

“Bus Profile left unchanged, as
original setting O (Launch)”

U‘est location: ] I Operator: | I QA: [ [ Date/Time: l 7
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EADS Procedure Herschel
Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
If NO selected then at the prompt:
8 “Bus Profile left unchanged” OK
Select OK to continue
On HPCCS stop Packet History displays for the
9. |following APIDs:1280,1282 OK
SPIRE OFF.
10. | Return to calling Procedure
U’est location: | Operator: I [ QA: l ﬁ Date/Time: [ I
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8.1.4  HIFI Instrument Procedures

8.1.4.1 HIFI OFF to Standby

The following will switch ON and configure HIFI Nominal instrument in Standby1 mode. HKTM packets will be generated on APIDs
1024 dec and 1026 decimal (these can be observed using TMPH with corresponding filter — note however a limited number of
TMPHs should be running at one time).
During power on of HIFI a number of soft/hard OOLs are reparted due to the sequential switch on of the units. Some of these are to
be expected when in Hel conditions and the others are expected because the unit is typically cold at switch ON.

Parameters OOL when in Hel:
HM248191 - HF_AP_2K_IF_CT
HM243191 - HF_APR_SCCS CT
HM244191 - HF_APR_S10K_CT
HM250191 - HF_AP_4K_END_CT

Parameters OOL expected to come back in limits when units warmed up:
HM187192 -HRV_ACS 1 T

HM188192 -HRV_AVS 2 T
HM062192 -HRH_ACS 1 T
HMO063192 - HRH_AVS 2 T

Parameter OOL until HIFI powered in Standby1
HD247194 — HL_ptv_checksum

HM258194 — HL_MODE_S

HM259194 — HL_error_word_S

Uest location: | | Operator: [ | QA: I | Date/T imga: l ]
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EADS o Procedure Herschel

Some additional parameters may exhibit OOL during the test:

Parameter OOL expected during test but which should be monitored for duration of test (should be kept below 30degC to
avoid HIGH-HIGHs being reported):
HM062193 — HWV _Laser T
HMO023193 - HWH_Laser T

Parameter OOL expected during test but which need not be monitored:
HM022193 - HWH_CCD_T
HM061193 - HWV_CCD_T

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
If not already on, Switch on & configure HIFI |-
EGSE i.a.w. RD-6, and configure for nominal

1. |and FPU cold and LOU warm without OK
attenuators
From HPCCS Test Conductor console issue AND SYS_PARS
, command to connect to HIFI I-EGSE YZS27940 =
) CONNECTED

connect HHIFIEGSE

Perform the following two steps if command
parameter exchange is required between the
IEGSE and HPCCS for the test concerned.

[Test location: I ] Operator: | f QA: | | Date/Time: I l
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EADS Procedure Herschel

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
If not already running from the HPCCS test
conductor console execute the test script:

ALL_SubscribeParams

Verify HPCCS-IEGSE connection by sending
the following test command from manual

4 | command stack (repeater value 0) and verify
" |received OK on IEGSE:

YC00X962

OK

Patch HIFI synthetic parameters for warm
conditions by executing the following scripts:

HIFIST_ASED_PatchPtvChecksum
HIFIST_ASED_PatchTempLimits

Note these scripts replace
HIFIST_CCS_conf_ptv_checksum_warm due to

NCR-3652
On HPCCS start Packet History displays for
8. |the following APIDs:1024,1026 OK
LTest location: | Operator: ] | QA: | | Date/Time: | —I
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EADS Procedure Herschel

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
From the HPCCS test conductor console start ANDs

the test script: HA000289

9. OK HA004289
Z102999SCVTO01 4_ASDGEN_HIFIPWRON_P

On HPCCS when prompted:

10 “FM HIFI Switch ON for IST or SFT in Hel/Hell
" | conditions with warm LOU - Select NO to
abort TS if not correct”

YES

The test script will go on to automatically
power on all HIFI warm units, force boot the
DPU ASW and configure the instrument to
Standby.

At prompt to record OBS_ID_per_hk during
subsequent table readback commanding
(which starts when OK is pressed); record
value of HM003190 (typical reading =

11 9000xxxx hex), Note: at start & end value is OK
90000000 hex

“Select OK to continue”

Select OK

LTest location: | | Operator: l | QA: | | Date/Time: | T
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EADS Procedure Herschel

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
Value of OBS_ID during table read AND: HA000289
commanding. Give both Hex and Dec values: Hex <OBSID>=
12. |:
HM003190 Dec <OBSID>=

Request the nominated I-EGSE operator to
run the command ‘verifyreadback <OBSID>'
from a terminal window (opened from the
terminal icon ” >_ “ at bottom left of HIFIEGSE
workstation screen) using the Dec <OBSID>
value retrieved in the previous step. If the

13 word PASS does not appear on the screen at

the end of the verifyreadback, this is a nogo OK

on this test procedure.

If OK respond to prompt accordingly,

otherwise contact SRON to investigate and

resolve before continuing.
@st location: ] Operator: ] | QA: ] I Date/Time: ] T
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EADS e Procedure Herschel

Step- | Test-Step-Description Nomﬁnal Actual Value Remarks P N
No. Valu

On HPCCS when all autonomous actions
have been completed by the power on script
H102999SCVT015_ASDISTHIFI_PWR_ON_P
14. | it will prompt: NO

“Set Bus Profile Back to Original Setting?”

Select YES if it is likely that other non-HIF|
instrument related activities are to be
performed.

However note that if the original Bus Profile
was 0 (launch) the script will automatically

15, leave the Bus Profile unchanged as this profile
is not compatible with instruments being
powered in Standby:

OK

“Bus Profile left unchanged, as original setting
0 (Launch)”

Select OK to continue

| Test location: l Operator: ] ] QA: | | Date/Time: | |
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EADS I Procedure Herschel

Step- | Test-Step-Description Nomijnal Actual Value Remarks P N
No. Value
If NO selected then at the prompt:
16. Bus Profile left unchanged OK
Select OK to continue
Verify HK TM packets are being received on
17. | APIDs 1024 & 1026 OK
Start HIFI Panel Active Cooling as per
18. | procedure AD-3 OK
HIFI Nominal powered and ready mode
19. . OK
Return to calling procedure
[lest location: | Operator: | ] QA: ] | Date/Time: I |
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EADS Procedure Herschel
8.1.4.2 Transition from Standby to HIFI Noisiest Mode
Running the following procedure will configure HIFI from STANDBY to Noisest mode for EMC RE
Step-No. | Test-Step-Description Nominal Tolerance |Actual Remarks N
Value Value
1 Confirm HIFI nominal is powered on and in OK AND: HA003289
] PRIMARY mode
If HIFI Prime Bus Profile not selected then send the AND: ZAD07999
following command from manual command stack: PAR: DEF5F160
2. OK
DC819160
DH049160=2
Execute test script: Testmode_Init
3 band 6b lo_freq
' HIFIST_nom_IST_Init_6b_key warm OK 1584.0
Execute test script: Testmode_LCU_s
4 witchon band 6b
’ HIFIST_nom_IST_LO on_6b_warm OK
Execute test script: Testrhode_LO_tuni
5 ng band 6b lo_freq
’ HIFIST _nom_IST_LOtune_6b_key warm OK 1584.0
LTest location: | Operator: | ] QA: ] f Date/Time: | ]
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EADS Procedure Herschel

Step-No. | Test-Step-Description Nominal Tolerance |Actual Remarks P N
Value Value
Testmode_stability
. . - _internal_load
Execute test script (runs for approximately 20mins): band 6b
6.
HIFIST_nom_EMC_emis_20_warm OK hrs_mode_h wb8

hrs_mode v wb8
integ_time 4 n 150
backend both

Notify EMC Test Conductor that HIFI is
7. configured in its noisest mode for test OK
Return to calling procedure

uest location: { Operator: I ] QA: | f Date/Time: | ]
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EADS , Procedure Herschel
8.1.4.3 Transition from HIF| Noisiest Mode to Standby
Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
Configure HIF| for power OFF ;
Execute test script: Testmode_LCU_switchoff
I HIFIST_nom_SFT_LCU_switch_off warm OK
Execute test script: Testmode_HIF|_Nominal
2 laser_H Lasers_off laser V
' HIFIST_nom_SFT_Nominal_off warm OK Lasers_off chop_loop OPEN
HIFl in Standby
3. . OK
Return to calling procedure
| Test location: I Operator: ] | QA: ] l Date/Time: | ]
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8.1.4.4 HIFI Standby to OFF

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
Stop HIFI Panel Active Cooling as per
1. | procedure AD-3 OK

From the HPCCS test conductor console start
the test script:

Z102999SCVT015_ASDGEN_HIFIPWROFF_P

On HPCCS when prompted:

“FM HIFI Switch OFF for IST or SFT
3. in Hel/Hell conditions with warm YES
LOU - Select NO to abort TS if not
correct”

If in any doubt about the script being executed
NO should be selected to abort the script.
Before restarting consult the relevant
instrument support engineer to confirm the
correct script to be used for the test in question.

LTest location: 1 Operator: | | QA: ! I Date/Time: f I
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EADS Procedure Herschel

Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
The test script will go on to automatically power
off all HIFI warm units.

On HPCCS when all autonomous actions have
been completed by the power on script
H102999SCVT016_ASDISTHIFI_PWR_OFF_P
4 it will prompt:

NO

“Set Bus Profile Back to Original
Setting?”

Select YES if it is likely that other non-HIFI
instrument related activities are to be
performed.

However note that if the original Bus Profile was
5 0 (launch) the script will automatically leave the
" | Bus Profile unchanged as this profile is not
compatible with instruments being powered in
Standby:

OK

‘Bus Profile left unchanged, as
ocriginal setting 0 (Launch)”

[Test location: | Operator: | | QA: I [ Date/Time: [ ]
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Step- | Test-Step-Description Nominal Actual Value Remarks P N
No. Value
If NO selected then at the prompt:

6. “Bus Profile left unchanged” OK

Select OK to continue

7 On HPCCS stop Packet History displays for the
| following APIDs:1024,1026

From HPCCS Test Conductor console issue AND: SYS_PARS

; command to disconnect PACS I-EGSE DISCONNECTE

disconnect HHIFIEGSE

OK

If no longer required for other instrument
activities, from the HPCCS test conductor
9 console terminate the test script:

ALL_SubscribeParams

HIFI OFF
10. | Return to calling Procedure OK

LTest location: [ Operator: [ I QA: l l Date/Time: l ]
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Procedure Herschel
8.1.5 RWLs 1-4 in noisiest mode for ca. 20 minutes
Step-No. | Test-Step-Description Nominal | Tolerance |Actual |Remarks P N
Value Value
1 Using A102109SPVT206_ACMS_RWL_EMC_SETUP
2 Select from the menu: 45 (Apply torque commands
clockwise to all RWLs)
NOTE: Wheels will spin down to zero (with friction) after TBD minutes
LTest location: 1 Operator: | [QA: I I Date/Time: | ]
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EADS ‘ Procedure Herschel
8.1.6 Switch STR 1 to dumping mode (CCD)
Step-No. Test-Step-Description Nominal Tolerance |Actual Remarks P N
Value Value '
1 Execute A..._STR1_DUMPING
2 During A..._STR1_DUMPING
Select from menu: 13 (STR1 CCD Dump)
This puts STR1 in dump mode which takes
ca.1%h
3 Stop CCD Dumping
| Test location: ] Operator: 1 J QA: | [ Date/Time: | J
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EADS .,

8.1.7 Autocompatibility TTC part

Procedure

Herschel

Step

Operations

Results

Required Value

Actual Value

Remarks and Record

TTC check d

uring AutoCompatibility

10

R102479SPVT124_TTC_Autocomp.tcl

From Test Conductor Console, execute script:

OK

20

The following Menu shall appear:

TTC COMMISSIONING

1.100 TCs

2. TM X-Check on chain-1

3. RNG Group delay chain-1

4. TM X-Check on chain-2

5. RNG Group delay chain-2

99. Set back TTC to initial setting

Select Option 1

OK

Chain

-1 Lock Acquisition

|lest location: | | Operator: I

|QA: I

{ Date/Time:
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EADS Procedure Herschel
Resuilts
Step Operations Remarks and Record
Required Value Actual Value
. . Power level @ TTC SCOE is
30 TtTgxleOlli f.l set tr? rIJerfornlj tr||23:gular sweep @ -137 dBm OK set to -105 dBm to take into
a evel (Herschel operational frequency) account IL path (See [AD 1])
Script Y102989ECVT018_TTC_TC_OP_METHOD shall pop-
40 up. When Script is over, from TTC synoptic check that XPND- | OK
1is Locked
50 Put TTC SCOE in Local Mode OK
From TTC SCOE, change the Uplink Power at step of 0.3 dB:
60 Windows -> SCOE Config -> Uplink -> Uplink Level OK
And then SAVE
Once the Uplink Power is set, apply the signal selecting at
TTC SCOE level:
70 Windows -> Test Commands -> Op modes -> TC Operatign OK
And then SET
80 Check from TTC synoptic that XPND is locked OK
At the end of the ‘loop’
90 Repeat steps 50-70 until XPND gets unlocked OK record the final Uplink Power
Value
Chain-1 Lock Acquisition with Doppler Shift
| Test location: | Operator: | | QA: | l Date/Time: | I
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EADS Procedure Herschel
Results
Step Operations Remarks and Record
Required Value Actual Value
From TTC SCOE in Local Mode, change operational
frequency from ‘Herschel Nominal (7207.8483 MHz)' to
‘Herschel Nom + 65 KHz': Power level @ TTC SCOE is
100 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK set to -105 dBm to take into
Type: 7207.9133 MHz account IL path (See [AD 1))
And then SAVE
From TTC SCOE, change the Uplink Power at -105 dBm: Power level @ TTC SCOE is
110 Windows -> SCOE Config -> Uplink -> Uplink Level OK set to -105 dBm to take into
account IL path (See [AD
And then SAVE 1]). RX level is -137 dBm
120 TTC SCOE is set to perform 1 triangular sweep @ -137 dBm OK
at RX level (Herschel operational frequency + 65 KHz)
Perform a triangular sweep with above settings by:
130 Windows -> Test Commands -> Op modes -> TC Operation OK
And then ONLINE
Wait for sweep to be completed. On TTC SCOE, a window
140 shall pop-up asking if XPND is locked. OK
Check on TTC synoptic that XPND-1 is locked and click OK
From TTC SCOE, change the Uplink Power at step of 0.3 dB:
150 Windows -> SCOE Config -> Uplink -> Uplink Level OK
And then SAVE
uest location: [ Operator: I | QA: [ l Date/Time: I |
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EADS

Procedure

Herschel

Results
Step Operations Remarks and Record
Required Value Actual Value
Once the Uplink Power is set, apply the signal selecting at
TTC SCOE level:
160 Windows -> Test Commands -> Op modes -> TC Operatig OK
And then SET
170 Check from TTC synoptic that XPND is locked OK
Repeat steps 150-170 until XPND gets unlocked
At the end of the ‘loop’
180 OK record the final Uplink Power
Value
Chain-1 TC Threshold
From TTC SCOE in Local Mode, change operational
frequency to ‘Herschel Nominal (7207.8483 MHz)':
190 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK
Type: 7207.8483 MHz
And then SAVE
From TTC SCOE, change the Uplink Power at -86 dBm: Power level @ TTC SCOE is
Windows -> SCOE Config -> Uplink -> Uplink Level set to -86 dBm to take into
200 OK
account IL path (See [AD
And then SAVE 1]). RX level is -118 dBm
LTest location: ] ] Operator: | | QA: I | Date/Time: | ]
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Results
Step Operations Remarks and Record
Required Value Actual Value
At TTC SCOE level, apply modulation by selecting:
Windows -> SCOE Config -> Uplink -> Tc Mod Index:
21
0 Type: 1.0
And then SAVE
Perform a triangular sweep with above settings by:
220 Windows -> Test Commands -> Op modes -> TC Operation OK
And then ONLINE
Wait for sweep to be completed. On TTC SCOE, a window
230 shall pop-up asking if XPND is locked and SQUELCH is ON. OK
Check on TTC synoptic that XPND-1 is locked and click OK
240 From Main Script Menu, select option ‘100 TCs’ OK
During th tion of the
100 TCs (Connection Test Type) are sent via RF. At script sc?rir;)r':gif aij):‘iﬁel: TC is not
250 completion, check from CMD History that all TCs have been OK ‘comr;lete d’ script can be
accepted and completed ( TM (1,1) and (1,7) received for terminated. Main Menu will
each TC). .
appear again.
At the end of above script, go to TTC SCOE and change the
Uplink Power at step of 0.3 dB:
260 Windows -> SCOE Config -> Uplink -> Uplink Level OK
And then SAVE
| Test location: [ | Operator: l | QA: | | Date/T imé: [ }
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Required Value Actual Value
Once the Uplink Power is set, apply the signal selecting at
TTC SCOE level:
270 Windows -> Test Commands -> Op modes -> TC Operatign OK
And then SET
;r%r:l TTC Synoptic, check if XPND is locked and SQUELCH At the end of the ‘loop’
8 j d final Uplink Power
280 Repeat Steps 240-280 until XPND 100 TCs are not correctly | OF e the final Uplink Pow
acquired.
Chain-1 TC Threshold with Doppler Shift
From TTC SCOE in Local Mode, change operational
frequency to ‘Herschel Nominal with Doppler (7207.8483 MHz
- 65 KHz)":
TTC SCOE level: -88
290 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK g%m c eve
Type: 7207.7833 MHz
And then SAVE
P level @ TTC SCOE
From TTC SCOE, change the Uplink Power at -86 dBm: iso:e‘::oezses Si@Bm to take
300 Windows -> SCOE Config -> Uplink -> Uplink Level OK into account IL path (See
. lis -118
And then SAVE [AD 1]). RX level is
— dBm
Uest location: [ Operator: | [ QA: | | Date/Time: | |
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Results
Step Operations Remarks and Record
Required Value Actual Value
At TTC SCOE level, apply modulation by selecting:
Windows -> SCOE Config -> Uplink -> Tc Mod Index:
310 Type: 1.0
And then SAVE
Perform a triangular sweep with above settings by:
320 Windows -> Test Commands -> Op modes -> TC Operation OK
And then ONLINE
Wait for sweep to be completed. On TTC SCOE, a window
330 shall pop-up asking if XPND is locked and SQUELCH is ON. OK
Check on TTC synoptic that XPND-1 is locked and click OK
340 From Main Script Menu, select option ‘100 TCs'’ OK
i ti f th
100 TCs (Connection Test Type) are sent via RF. At script Ectjrir;)r:gi:r:\ezefﬁ:'lr"coi s n?)t
completion, check from CMD History that all TCs have been ) ' y .
350 ted and leted ( TM (1.1 d(17 ived OK completed’ script can be
accepted and completed ( (1,1) and (1,7) received for terminated. Main Menu will
each TC). .
appear again.
At the end of above script, go to TTC SCOE and change the
Uplink Power at step of 0.3 dB:
360 Windows -> SCOE Config -> Uplink -> Uplink Level OK
And then SAVE
mzst location: | ] Operator: [ | QA: | | Date/Time: | l
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Results
Step Operations Remarks and Record
Required Value Actual Value
Once the Uplink Power is set, apply the signal selecting at
TTC SCOE level:
370 Windows -> Test Commands -> Op modes -> TC Operatign OK
And then SET
iI;rc())n;j TTC Synoptic, check if XPND is locked and SQUELCH At the end of the ‘loop’
38 ) the final Uplink Power
0 Repeat Steps 340-380 until XPND 100 TCs are not correctly OK {7:'3': © final Lpiin
acquired.
From TTC SCOE in Local Mode, change operational
frequency to ‘Herschel Nominal with Doppler (7207.8483
MHz - 65 KHz)’:
390 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK
Type: 7207.7833 MHz
And then SAVE
Chain-1 RNG Group Delay
400 Ensure that TTC SCOE is in remote mode OK
410 . From Main Menu, select Option 3 OK
420 TTC SCOE is set in order to deliver an Uplink Power at OK TTC SCOE is set to -73
XPND-RX level of -105 dBm dBm
430 Script TTC_OP_METHOD is called to lock XPND-1 OK
LTest location: | | Operator: l | QA: | | Date/Time: } [
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Required Value Actual Value
At Script completion check from TTC synoptic that TTC is
440 OK
locked
. . Result Directory on TTC
450 Roytltne to n(;t—:ter)‘surelRNG group delay is called. At the end of OK SCOE: ~/Spool/[current
script, record the value session day]
TM Chain-1 check
460 From Main Menu, select option 2 OK
470 TM is routed via RF OK
At Prompt:
‘Check TM flowing’
480 Open a TM Packet History and check that TM with APID 16 is | OK
correctly flowing down
Then, click OK to continue
490 TM is routed back via Umbilical OK
is step i rformed via
500 Chain-1 is switched-off and Chain-2 is switched-on OK This .s.ep 'S periormed vi
Umbilical
From SAT synoptic, check that the above configuration is
510 OK
reached.
Chain-2 Lock Acquisition
. . Power level @ TTC SCOE is
520 'al'tTgxleOllE If{ set tr? ;I)erfom';j trllafngular sweep @ -137 dBm OK set to -106 dBm to take into
evel (Herschel operational frequency) account IL path (See [AD 1)
LTest location: l l Operator: l I QA: I } Date/Time: ! l
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Results
Step Operations Remarks and Record
Required Value Actual Value

Script Y102989ECVT018_TTC_TC_OP_METHOD shall pop-
530 up. When Script is over, from TTC synoptic check that XPND- | OK

1is Locked
540 Put TTC SCOE in Local Mode OK

From TTC SCOE, change the Uplink Power at step of 0.3 dB:
550 Windows -> SCOE Config -> Uplink -> Uplink Level OK

And then SAVE

Once the Uplink Power is set, apply the signal selecting at

TTC SCOE level:
560 Windows -> Test Commands -> Op modes -> TC Operation OK

And then SET
570 Check from TTC synoptic that XPND is locked OK

At the end of the ‘loop’
580 Repeat steps 550-570 until XPND gets unlocked OK record the final Uplink Power
Value
Chain-2 Lock Acquisition with Doppler Shift

| Test location: [ Operator: f | QA: ] [ Date/Time: [ l
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Results
Step Operations Remarks and Record
Required Value Actual Value
From TTC SCOE in Local Mode, change operational
frequency from ‘Herschel Nominal (7207.8483 MHz)' to
‘Herschel Nom + 65 KHz': Power level @ TTC SCOE is
590 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK set to -106 dBm to take into
Type: 7207.9133 MHz account IL path (See [AD 1])
And then SAVE
TTC SCOE
From TTC SCOE, change the Uplink Power at -106 dBm: !-"ower level @
Wind > SCOE Config -> Uplink -> Uplink Level is set to -106 dBm to take
600 INAOWS - onfig - Uplink -> Uplink Leve OK into account IL path (See
[AD 1]). RX level is -137
And then SAVE dBm
TTC SCOE is set to perform 1 triangular sweep @ -137
610 dBm at RX level (Herschel operational frequency + 65 OK
KHz)
Perform a triangular sweep with above settings by:
620 Windows -> Test Commands -> Op modes -> TC Operation OK
And then ONLINE
Wait for sweep to be completed. On TTC SCOE, a window
630 shall pop-up asking if XPND is locked. OK
Check on TTC synoptic that XPND-1 is locked and click OK
Test location: | Operator: | | QA: | [ Date/Time: | l
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Results
Step Operations Remarks and Record
Required Value Actual Value
From TTC SCOE, change the Uplink Power at step of 0.3 dB:
640 Windows -> SCOE Config -> Uplink -> Uplink Level OK
And then SAVE
Once the Uplink Power is set, apply the signal selecting at
TTC SCOE level:
650 Windows -> Test Commands -> Op modes -> TC Operation OK
And then SET
660 Check from TTC synoptic that XPND is locked OK
At the end of the ‘loop’
670 Repeat steps 640-670 until XPND gets unlocked OK record the final Uplink
Power Value
Chain-2 TC Threshold
From TTC SCOE in Local Mode, change operational
frequency to ‘Herschel Nominal (7207.8483 MHz)":
680 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK
Type: 7207.8483 MHz
And then SAVE
From TTC SCOE, change the Uplink Power at -87 dBm: Power level @ TTC SCOE is
Windows -> SCOE Config -> Uplink -> Uplink Level set to -87 dBm to take into
690 OK
account IL path (See [AD
And then SAVE 1]). RX level is -118 dBm
U’ est location: | I Operator: l ] QA: | ] Date/Time: ] |
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Results
Step Operations Remarks and Record
Required Value Actual Value
At TTC SCOE level, apply modulation by selecting:
Windows -> SCOE Config -> Uplink -> Tc Mod Index:
700 Type: 1.0
And then SAVE
Perform a triangular sweep with above settings by:
710 Windows -> Test Commands -> Op modes -> TC Operatian OK
And then ONLINE
Wait for sweep to be completed. On TTC SCOE, a window
720 shall pop-up asking if XPND is locked and SQUELCH is ON. OK
Check on TTC synoptic that XPND-1 is locked and click OK
730 From Main Script Menu, select option ‘100 TCs’ OK
i ti f th
100 TCs (Connection Test Type) are sent via RF. At script sD(;‘r:;)r;gi;r;e);?’ir\:'PCOis n(i)t
completion, check from CMD History that all TCs have been ) ' y .
740 ted and leted ( TM (1.1) and (1.7 ived f OK completed’ script can be
accepted and completed ( (1.1) and (1,7) received for terminated. Main Menu will
each TC). .
appear again.
At the end of above script, go to TTC SCOE and change the
Uplink Power at step of 0.3 dB:
750 Windows -> SCOE Config -> Uplink -> Uplink Level OK
And then SAVE
| Test location: | | Operator: I | QA: | ] Date/Time: I |
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Once the Uplink Power is set, apply the signal selecting at

TTC SCOE level:
760 Windows -> Test Commands -> Op modes -> TC Operatig OK

And then SET

From TTC Synoptic, check if XPND is locked and SQUELCH

is ON.

Repeat Steps 730-770 until XPND 100 TCs are not correctl

acquired. At the end of the ‘loop’
770 OK record the final Uplink Power

Value
Chain-2 TC Threshold with Doppler Shift

From TTC SCOE in Local Mode, change operational

frequency to ‘Herschel Nominal with Doppler (7207.8483 MHz

- 65 KHz)":

T OE level: -88

780 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK SbémTC SC eve

Type: 7207.7833 MHz

And then SAVE
LTest location: | | Operator: | | QA: [ [ Date/Time: | |
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Results
Step Operations Remarks and Record
Required Value Actual Value
From TTC SCOE, change the Uplink Power at -87 dBm: Power level @ TTC SCOE is
790 Windows -> SCOE Config -> Uplink -> Uplink Level OK set to -86 dBm to take into
account IL path (See [AD
And then SAVE 1])- RX level is -118 dBm
At TTC SCOE level, apply modulation by selecting:
Windows -> SCOE Config -> Uplink -> Tc Mod Index:
800 Type: 1.0
And then SAVE
Perform a triangular sweep with above settings by:
810 Windows -> Test Commands -> Op modes -> TC Operation OK
And then ONLINE
Wait for sweep to be completed. On TTC SCOE, a window
820 shall pop-up asking if XPND is locked and SQUELCH is ON. OK
Check on TTC synoptic that XPND-1 is locked and click OK
830 From Main Script Menu, select option ‘100 TCs'’ OK
100 TCs (Connection Test Type) are sent via RF. At script Durmg.the execution O.f the
. . script, if any of the TC is not
completion, check from CMD History that all TCs have been . -
840 : OK completed’ script can be
accepted and completed ( TM (1,1) and (1,7) received for . . .
terminated. Main Menu will
each TC). .
appear again.
[Test location: | | Operator: I | QA: ] J Date/Time: ( ]
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Results
Step Operations Remarks and Record
Required Value Actual Value
At the end of above script, go to TTC SCOE and change the
Uplink Power at step of 0.3 dB:
850 Windows -> SCOE Config -> Uplink -> Uplink Level OK
And then SAVE
Once the Uplink Power is set, apply the signal selecting at
TTC SCOE level:
860 Windows -> Test Commands -> Op modes -> TC Operatign OK
And then SET
:=Sr(())n;l TTC Synoptic, check if XPND is locked and SQUELCH At the end of the ‘loop’
87 ' ‘ inal Uplink P
0 Repeat Steps 340-380 until XPND 100 TCs are not correctly | O (7;3’: the final Uplink Power
acquired.
From TTC SCOE in Local Mode, change operational
frequency to ‘Herschel Nominal with Doppler (7207.8483
MHz - 65 KHz)’:
880 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK
Type: 7207.7833 MHz
And then SAVE
[Test location: ] Operator: | ] QA: l | Date/Time: ] l
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Step Operations Remarks and Record
Required Value Actual Value
From TTC SCOE in Local Mode, change operational
frequency to ‘Herschel Nominal with Doppler (7207.8483 MHz
- 65 KHz)': .
890 Windows -> SCOE Config -> Uplink -> Uplink Frequency: OK d@B;TC SCOE level: -88
Type: 7207.7833 MHz
And then SAVE
Chain-2 RNG Group Delay
900 Ensure that TTC SCOE is in remote mode OK
910 From Main Menu, select Option 3 OK
920 TTC SCOE is set in order to deliver an Uplink Power at OK TTC SCOE is set to -73
XPND-RX level of -105 dBm dBm
930 Script TTC_OP_METHOD is called to lock XPND-1 OK
At Script completion check from TTC synoptic that TTC is
940 OK
locked
. . Result Directory on TTC
950 Rogtme to measure RNG group delay is called. At the end of OK SCOE: ~/Spool/[current
script, record the value .
session day]
TM Chain-2 check
960 From Main Menu, select option 2 OK
970 TM is routed via RF OK
[Test location: | | Operator: | ] QA: J ] Date/T irﬁe: | ]
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Step Operations Remarks and Record
Required Value Actual Value
At Prompt:
‘Check TM flowing’
980 Open a TM Packet History and check that TM with APID 16 is | OK
correctly flowing down
Then, click OK to continue
990 TM is routed back via Umbilical OK
o o | This step is performed via
1000 Chain-1 is switched-off and Chain-2 is switched-on OK Umbilical
1010 From SAT synoptic, check that the above configuration is OK
reached.
Reset starting conditions
1020 From Main Menu, select option 99 OK
1030 TTC Chain-2 is switched-off while chain-1 is set ON OK
1040 From TTC Synoptic check that above conditions are met OK
LTest location: I Operator: ] [ QA: | [ Date/Time: l }
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S5 s LT wd m
8.2 D Off mode
8.2.1 D.4 Satellite OFF
8.2.1.1 D.4.1Follow procedure for the satellite and for the CCU
Step- Test-Step-Description Nominal Tolerance |Actual Remarks P N
No. Value Value
Perform Herschel IST Leading Procedure HP-2-ASED-PR-
1 0134
To switch off use the sequence IST END
8.2.1.2 D.4.2 Confirm that all satellite equipment is OFF (unpowered)
Step- Test-Step-Description Nominal Tolerance | Actual Remarks P N
No. Value Value
1 Verify SCOE amber lamp (indicating if S/C powered) is OFF | OK
2 Verify no TM except system packet (SCOE TM) OK
uest location: J Operator: ] | QA: l I Date/Time: | |
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8.2.2 D.5 Switch all EGSE OFF
Step- Test-Step-Description Nominal Tolerance | Actual Remarks P N
No. Value Value
1 Verify no TM packet from SCOE TM OK

[ Test location: | Operator: | l QA: | | Date/T imé: | |
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9.2 Non Conformance Report (NCR) Summary
NCR-No. | __NCR-Title _Date | Open | PA
Closed | sig. |
?\IC . H20F | SHEeY e ‘Tﬁi&&tﬂg@ 0qfe<fo® e'PeM

Duwliwe Aure coenal

Doc. No:
Issue:
Date:

Table 9.2-1: Non-Conformance Record Sheet

HP-2-ASED-PR-0116
1.0
06.05.08

File: HP-2-ASED-PR-0100.doc

Page 77

of:

87



EAQS — Procedure Herschel

9.3 Sign-off Sheet

Date Signature
Test Manager
| Operator L —
PA Responsible qls /o i
ESA Representative -
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exd B3 LD LD

10 ANNEX 1: Procedure Hierarchy

The top level procedure (H-P-2-ASED-TP-0180) calls this procedure, which in turn calls the
IST Leading Procedure (HP-2-ASED-TP-0134).
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11 ANNEX 2: SCOE Cable Connection Requirement (RE Tests)
SCOE CABLES CONNECTION to HERSCHEL S/C
SKIN-61 - PWR Panet{PCOU}—— " B
Connector Function Skin Connector | S/C unit SCOE CABLE Flight Connector
BS Nom Power SK01BJ09 PCDU
BS Red Power SK01BJ10 PCDU
BDR1 AIT SK01BJ11 PCDU
BDR2 AIT SK01BJ12 PCDU
SA Nom Power SK01AJ01 PCDU
SA Nom Power SK01AJ02 PCDU
SA Nom Power SK01AJ03 PCDU
SA Red Power SK01AJ04 PCDU
SA Red Power SK01AJ05 PCDU
SA Red Power SK01AJ06 PCDU
SA Red Power SK01AJ07 PCDU
SKIN-02 PWR Panel (ACC, CDMU, RCS, 1553 & Thruster)
Connector Function Skin Connector | S/C unit SCOE CABLE | Flight Connector
Flight Plug
SKIN-02 | DMS 1553 Bus_A JO1 CDMU SK{2P0
SKIN-02 | DMS 1553 Bus_B J02 CDMU 2
Fi
SKIN-02 | ACMS 1553 Bus_A J03 ACC 5K
SKIN-02 | ACMS 1553 Bus_B J04 ACC S
SKIN-02 | LV1/FCV 20N CMD SIAM J05 ACC/RCS
SKIN-02 | LV2/FCV 20N CMD S/AR J06 ACC/RCS
SKIN-02 | RCS Press/Tank Temp/PT Pwr JO7 ACC/PT&TH 2K
SKIN-02 | Thruster Temp M/LV1 Sts J08 ACC/RCS
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CDMU and ACC EEPROM
SKIN-02 | reprogramming input J09 ACC/CDMU
CDMU and ACC EEPROM
SKIN-02 | reprogramming input J10 ACC/CDMU
SKIN-02 | Thruster Temp R/LV2 Sts J11 ACC/RCS
SKIN-02 | Thruster C/B Heaters M J12 ACC/CBH 3D
SKIN-02 | Thruster C/B Heaters R J13 ACC/CBH
SKIN-02 | Str1/2 On/Off Cmd M/Str1 Sts J14 ACC/STR-1
SKIN-02 | Str1/2 On/Off Cmd R/Str2 Sts J15 ACC/STR-2
SKIN-02 | Gyro A On/Off Cmd J16 ACC/GYRO-E1
SKIN-02 | Gyro B On/Off Cmd J17 ACC/GYRO-E2
SKIN-03 | TTC Panel
Connector Function Skin Connector | S/C unit SCOE CABLE
SKIN-03 | Testpoint TC + protection
jumper EPC1 SK03J01 XPND1/EPC1
SKIN-03 | Test point TC + protection ~ B
i } 1€
jumper EPC2 SK03J02 XPND2/EPC2
RFLINK _
Connector Function Skin Connector | S/C unit SCOE CABLE
RF link for antenna LGA1 N/A LGA1
RF link for antenna LGA2 N/A LGA2
RF link for antenna MGA N/A MGA
TTC Panel Test point J 15
TTC Panel Test point J 60 GA1
SKIN-04 | ACMS Panel (RWE)
Connector Function Skin Connector | S/C unit SCOE CABLE Flight Connector
SKIN-04 ACMS Flight Phig
RWL1 Sgn JO1 ACC/RWL-1
SKIN-04
RWL2 Sgn J02 ACC/RWL-2
SKIN-04
RWL3 Sgn J03 ACC/RWL-3
SKIN-04 S
RWL4 Sgn J04 ACC/RWL-4 %
SKIN-05 | GYR/QRS Panel
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Connector Function Skin Connectof SIC unit SCOE CABLE Flight Connector
SKIN-05 | CRS1AOCS Sgn J01 CRS-1/ACC ACMS F
SKIN-05 | CRS2 AOCS Sgn J02 CRS-2/ACC
SKIN-05 | GYRO RS422/ Test J03 GYRO
SKIN-05 | CRS 1/2 Stimuli J04 CRS-1,2
[ SKIN-05- | AAD SgnM- - J05 AAD/ACC B
SKIN-05 | SAS1/2 Sgn M J06 SAS/ACC
SKIN-05 | SAS1/2 SgnR J07 SAS/ACC
SKIN-05 | AAD Sgn R J08 AAD/ACC
SKIN-06 | STR Panel
Connector Function Skin Connector | S/C unit SCOE CABLE Flight Connector
SKIN-06 | STR1 Stimuli Jo1 STR1 ACMS Flighi Plug
SKIN-06 | STR2 Stimuli J02 STR2 ACMS Flighi Plug
UMBILICAL v
Connector Function Connector SIC unit SCOE CABLE
SCOEs cable
Power/Data HU1 J01 SYS’TEM
Power/Data HU2 JO1 SYSTEM
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12 ANNEX 3: SCOE Cable Connection Requirement (AUTO-COMP Tests)

SCOE CABLES CONNECTION to HERSCHEL S/C
ISKIN-01  [PWR Panet (PCDUY -
Connector Function Skin Connector | S/C unit SCOE CABLE Flight Connector
BS Nom Power SK01BJ09 PCDU
BS Red Power SK01BJ10 PCDU
BDR1 AIT SK01BJ11 PCDU
BDR2 AIT SK01BJ12 PCDU
SA Nom Power SK01AJ01 PCDU
SA Nom Power SK01AJ02 PCDU
SA Nom Power SK01AJ03 PCDU
SA Red Power SK01AJ04 PCDU
SA Red Power SK01AJ05 PCDU
SA Red Power SK01AJ06 PCDU
SA Red Power SK01AJO7 PCDU Cabie Plugged
ISKIN-02  |PWR Panel (ACC, CDMU, RCS, 1553 & Thruster)
Connector Function Skin Connector | S/C unit SCOE CABLE Flight Connector
Flight Plug

SKIN-02 | DMS 1553 Bus_A JO1 CDMU

SKIN-02 | DMS 1553 Bus_B J02 CDMU

SKIN-02 | ACMS 1553 Bus_A J03 ACC

SKIN-02 | ACMS 1553 Bus_B J04 ACC

SKIN-02 | LV1/FCV 20N CMD S/IAM J05 ACC/RCS

SKIN-02 | LV2/FCV 20N CMD S/AR J06 ACC/RCS

SKIN-02 | RCS Press/Tank Temp/PT Pwr J07 ACC/PT&TH

SKIN-02 | Thruster Temp M/LV1 Sts J08 ACC/RCS
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CDMU and ACC EEPROM
SKIN-02 | reprogramming input J09 ACC/CDMU
CDMU and ACC EEPROM Fiight
SKIN-02 | reprogramming input J10 ACC/CDMU SKJ2P1
SKIN-02 | Thruster Temp R/ILV2 Sts J11 ACC/RCS K2
SKIN-02 | Thruster C/B Heaters M J12 ACC/CBH T
SKIN-02 | Thruster C/B Heaters R J13 ACC/CBH
SKIN-02 | Str1/2 On/Off Cmd M/Str1 Sts J14 ACC/STR-1
SKIN-02 | Str1/2 On/Off Cmd R/Str2 Sts J15 ACC/STR-2
SKIN-02 | Gyro A On/Off Cmd J16 ACC/GYRO-E1
SKIN-02 | Gyro B On/Off Cmd J17 ACC/GYRO-E2
SKIN-03 TTC Panei ’
Connector Function Skin Connector | SIC unit SCOE CABLE
SKIN-03 | Test point TC + protection S
jumper EPC1 SK03J01 XPND1/EPC1 opper e
SKIN-03 | Test point TC + protection .
jumper EPC2 SK03J02 | XPND2/EPC2 SHE R
RF LINK ’ /
Connector Function _Skin Connector | SIC unit SCOE CABLE | Flight Connector
RF link for antenna LGA1 N/A LGA1
RF link for antenna LGA2 N/A LGA2
RF link for antenna MGA N/A MGA
TTC Panel Test point J 15 MGA
TTC Panel Test point J 60 LGA1
SKIN-04 | ACMS Panel (RWE)
Connector Function Skin Connector | S/C unit SCOE CABLE
SKIN-04
RWL1 Sgn Jo1 ACC/RWL-1
SKIN-04 J
RWL2 Sgn J02 ACC/RWL-2
SKIN-04
RWL3 Sgn J03 ACC/RWL-3
SKIN-04
RWL4 Sgn J04 ACC/RWL-4
SKIN-05 | GYR/QRS Panel
Connector Function Skin Connector | S/C unit SCOE CABLE Flight Connector
SKIN-05 | CRS1AOCS Sgn JO1 CRS-1/ACC S Flignt plug
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SKIN-05 | CRS2 AOCS Sgn J02 CRS-2/ACC gt
SKIN-05 | GYRO RS422/ Test J03 GYRO
SKIN-05 | CRS 1/2 Stimuli J04 CRS-1,2
SKIN-05 | AAD Sgn M J05 AAD/ACC
SKIN-05 | SAS1/2Sgn M J06 SAS/ACC HS j
SKIN-05 | SAS1/2SgnR JO7 SAS/ACC nyF
SKIN-05 | AAD SgnR J08 AAD/ACC MS ]
SKIN-06 | STR Panel

Connector Function Skin Connector | S/C unit SCOE CABLE Flight Connector
SKIN-06 | STR1 Stimuli JO1 STR1 AC ight Plug
SKIN-06 | STR2 Stimuli J02 STR2

_UMBILICAL
Connector Function Connector | S/C unit SCOE CABLE
SCOEs cable
Power/Data HU1 J01 SYSTEM
Power/Data HU2 JO1 SYSTEM Plugg
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1 Scope

1.1 Objective

This Procedure details the EGSE and Satellite activities to be performed during the Herschel
S/Clevel Conducted EMC Radiated Emission and RF Auto-compatibility tests.

1.2 Operational Flow

Chapter 8 provides the detailed step-by-step test procedure.
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Documents/Drawings

This document incorporates, by dated or undated references, provisions from other
publications. These normative references are cited at appropriate places in the text and
publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these apply to this document only when incorporated into it by
amendment or revision. For undated references, the latest edition of the publication referred

to apply.

21 Applicable Documents

AD-1 Herschel radiated FM Sat EMC Test Procedure H-P-2-ASED-TP-0180

AD-2  Herschel SAT Emergency Switch Off Procedure H-P-2-ASED-PR-071

AD-3 Prnc%mmw&epemﬁmofmeﬁﬁmmmmfwmﬁzs—iﬁ
AD-4  Herschel IST Leading Procedure (Issue 4) HP-2-ASED-TP-0134
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2.2 Reference Documents
RD-1 Herschel PCDU & CDMS nominal switch on / off procedure
RD-2 PACS EMC Test Procedure on Integrated System Level, Issue
1.5
RD-3 HIFI conducted emissivity procedures for IST tests, Issue 1.5.3
RD-4 SPIRE Warm Units EMC Conductive Emissions Procedures
for IST, Issue 1.1 Redlined
RD-5 PACS I-EGSE User Manual, Issue 1, 19-Jul-2007
RD-6 HIFI IEGSE setup procedure

Herschel

HP-2-ASED-PR-0070
PACS-ME-TP-032

SRON-G/HIFI/PR/2007-

019
SPIRE-RAL-PRC-
002946

PICC-ME-MN-010
SRON-U/HIFI/PR/2007-
005

—RD-7—SPIRE I-EGSE Set-Up, Issue 2.2

SPIRE-RAL-DOC-
002841

RD-8
RD-9
RD-10
RD-11

RD12
RD13

RD-14

RD-15

2.3

TBS

Doc. No:

Issue:

Date:

FIRST/PLANCK Instrument Interface Document part A
FIRST/PLANCK Instrument Interface Document part B (HIFI)
FIRST/PLANCK Instrument Interface Document part B (PACS)

FIRST/PLANCK Instrument Interface Document part B
(SPIRE)

LO SFT Procedure using LO Dummy, Issue 1.01

HIF1 switch on procedure

Herschel FM Spacecraft EMC Test Requirements Specification
(Issue 4)

Test Readiness Review: Herschel FM S/C Radiated Emissions
/ Auto-Compatibility Test

Acronyms

To Be Supplied
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PT-1ID-A-04624
PT-IIDB/HIFI-02125
PT-IIDB/PACS-02126
PT-IIDB/SPIRE-02124

MPIfR/HIFI/PR/2006-565

SRON-
G/HIFI/PR/200707-1.5.3

H-P-2-ASP-TS-0819

H-P-TASF-MN-10395

Page 8
of: 87



EADS ; Procedure Herschel
==

M m

3 Requirements to be verified

As set out in requirements document RD-14 and with redline clarification in minutes RD-15.
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4 Configuration

41 Herschel S/C Configuration

4.1.1 Hardware Configuration : —

See Herschel IST Procedure Leading Procedure HP-2-ASED-TP-0134

4.1.2 Software Configuration

The EGSE, SVM & Instruments switch on / off will be run with the following on-board
software configuration:

1. CDMS OBSW: 3.4
2. ACMS OBSW:3.7
4.1.3  Test Configuration
4.1.3.1 SVYM

See Herschel IST Procedure Leading Procedure HP-2-ASED-TP-0134

4.1.3.2 HIFI

N/A
4.1.3.3 PACS

N/A

4.1.3.4 SPIRE
N/A

4.1.4 Simulated Equipments

N/A
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5 Conditions

51 Personnel

See AD-1 chapter 4.7

5.2 Environmental

See AD-1 chapter 4.2

53 General Precautions and Safety

5.3.1 General Safety Requirements, Precautions

e For HIFI, Handling precautions according to RD-8 and RD-9 are applicable.

¢ For PACS, Handling precautions according to RD-8 and RD-10 are applicable.
» For SPIRE, Handling precautions according to RD-8 and RD-11 are applicable.

5.3.2 Special condition and hazards

The following Operational restrictions shall be carefully taken into account:
e In case of any failure, the activities shall be stopped until troubleshooting plan is
generated and approved.

A general constraint for all instrument DPUs (or ICU in the case of HIFI), there shall be a 5
minute wait between switching off a DPU/ICU and switching it back on again.

5.3.2.1 HIFI

None when powering on/off HIFI ICU only as per sections XXX.

When operating HIFI using the full configuration, ref. sections XXX the following applies:
1. Connection/Disconnection with the HIFI I-EGSE is required as per section XXX.
2. The following Cryo temperature limits shall be observed when operating HIFI:
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S/C Environmental Limits Actual
Cryostat Connection (Valves) N/A
Cryostat Status (Hel/Hell) N/A

Cryostat Level 0 Temp (T107 - CCUB) | <20K

Cryostat Level 1 Temp (T231-T237 - <20K

CCUB)

Cryostat Level 2 Temp (T207 read <=40K
from CryoSCOE)

Cryostat Level 3 Temp N/A

may rise above a red limit (30degC) in the MIB. If this occurs the test can continue, but the
time of occurrence should be logged. If the temperature rises to 35degC the lasers will be
automatically switched off by the instrument.

It is recommended to start active cooling of the HIFI panel see AD-2 before the WBS laser
temperatures reach 30degC to avoid “HIGH HIGH" alarms being reported repeatedly and
unnecessarily by the HPCCS.

NB: If temperature trend is rising during the test then Cooling on HIFI panel may need to be
adjusted (ref. AD-2).

5.3.2.2 PACS

Prior to switching ON PACS, PACS specific OBCPs & EATs shall be loaded and enabled on
the CDMU. Note: the PACS power on scripts will prompt for confirmation of this before
allowing the operator to continue with power on of the instrument.

CDMU must be in AFO mode for the duration of PACS operations. Note this maybe
extended to all instruments in the future.

Note during power off of PACS FDIR may be triggered due to expected (5,2) events being
reported from PACS DPU. To avoid this PACS specific OBCPs are disabled for the duration
of the power down sequence, and then re-enabled.

5.3.2.3 SPIRE

None
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5.3.3 ESD constraints

Normal clean-room conditions.

54 Special QA Requirements

No special requirements.

5.5 GSE

The spacecraft is mounted on an adaptor sitting on an EMC wooden palette.

5.5.1 MGSE
N/A
5.5.2 CVSE
N/A
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5.5.3 EGSE

Procedure

5.5.3.1 EGSE Hardware Configuration

Herschel

: : E— SCOE
S/S Unit Configuration simulated | Remarks
eqpts
Herschel
EGSE CCS 1
TM/TC DFE 1
POWER SCOE 1
- See RD-15 for full list,
—————————————————————— 5.56.3.2 EGSE User Softwafte - ————— ——
Item Version
CCSs HPCCS 2.0-1166.
HPSDB HPSDB v 3.3.1.24
File:
R_TM_HERSCH_FM9 711071940
with patches
Doc. No:  HP-2-ASED-PR-0116 Page 14
Issue: 1.0 of 87

Date: 06.05.08

File: HP-2-ASED-PR-0116.doc



EAQ%&

Procedure

Herschel
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5.5.3.4 Test Equipment

Special test equipment is supplied by ETS.
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