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Herschel SPIRE IID-B updates
Annex to minutes SPIRE-AST-MOM-001244 AM4 '

Description

[o]

This document lists the updates needed for the document SCI-PT-IIDB/SPIRE-
02124.

These updates are intended so that the SPIRE IID-B reflects the interface
requirements of the instrument AS BEING DESIGNED and FABRICATED at the
date of issue above.

Further proposed changes to the design, implying a change in the interface
requirements, shall be addressed after completion of the document update, via
Change Requests.

This list will also be used to identify pomts that need further discussion before
formalization of the IID-B update.

Procedure

(o]

Industry shall identify the updates that are according to their system design (¢3),
not in accordance (®) or not applicable (NA).

It is not demanded to provide any assessment or implication at this time.

The update items that are found not to be in accordance (hence representing a
discrepancy between the instrument and the S/C designs), shall be identified as
such, and circulated to all parties.

All parties are expected to prepare proposals for solving the discrepancies

A convergence meeting shall be held to address all discrepancies and close them
in real time.

Procedure summary and time line

bl ol o

SPIRE establishes the “updates list” and provides to ESA: ; April 1
ESA processes a “sanity check” and forwards to industry: , April 2
Industry circulates and checks out the list, forwards to ESA: ~ April 10
ESA forwards to instrument: April 11

ESA/industry/instrument convergence meeting is held at ESTEC: April 16/17

Limitation and further activity

The list below shall not comprise changes to requirements that are NOT part of the
current design. These will be addressed subsequently to the update via the interface
meetings and the Change Request process.
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Maximum total dats rate 130000 bite/sec HNot:Overhesds on PUS TM packets

Maximum packet rate 23 packets/sec Packet header 48
Maximum packet deta field size 8144 bits Data header 80
Ervor control 16

Maximum Data Rate for Chopping Observatory Functions:
POF1, POF2, POF3, POF4, POFE, POF7

POFS

Maximum Data Rate for Scanning Observatory Functions:
SOF1, 8OF2

SOF3, 8OF4
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Preliminary Drawing showing Cyrharness bundles leaving in three bundles as per

Spire Block Diagram
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o This document lists the updates needed for the document SCI-PT-IIDB-SPIRE-
02124.

o These updates are intended so that the HIFI IID-B reflects the interface
requirements of the instrument AS BEING DESIGNED and FABRICATED at the
date of issue above.

o Further proposed changes to the design, implying a change in the interface
requirements, shall be addressed after completion of the document update, via
Change Requests.

o This list will also be used to identify points that need further discussion before
formalization of the lID-B update.

Procedure

o Industry shall identify the updates that are according to their system design ([J]),
not in accordance ([J) or not applicable (NA). -

o ltis not demanded to provide any assessment or implication at this time.

o The update items that are found not to be in accordance (hence representing a
discrepancy between the instrument and the S/C designs), shall be identified as
such, and circulated to all parties.

o All parties are expected to prepare proposals for solving the discrepancies

o A convergence meeting shall be held to address all discrepancies and close
them in real time.

Procedure summary and time line

SPIRE establishes the “updates list” and provides to ESA: April ?

1.
2. ESA processes a “sanity check” and forwards to industry: April ?
3. Industry circulates and checks out the list, forwards to ESA:  April ?
4. ESA forwards to instrument: ~ April ?
5.

ESA/industry/instrument convergence meeting is held at ESTEC: April ?

Limitation and further activity

The list below shall not comprise changes to requirements‘that are NOT part of the
current design. These will be addressed subsequently to the update via the interface
meetings and the Change Request process. ‘
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Change Agreements to SPIRE IIDB 2.0 19 Feb. 2002
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Herschel SPIRE IID-B updates

Version DRAFT

Date of
issue

Prepared by

Approved
by

List of updates .

Note: Full size configuration drawings are placed in Annex-and referred to in the body of the
document, together with a smaller version. Please attach annex.
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SPIRE IIDB 2.0 Change item n° 1.

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01

Affected IIDB chapter §5.6.1.2

Original text (from IIDB 2.0)

The thermal straps will be steadied by non-metallic Spire A-frames on the outside of the
FPU, designed to minimise the forces the straps can apply to thermal Iead-throughs but
not be Ohmic shorts.

Modified text (for inclusion in IIDB 2.1)

The thermal straps will be steadied by non-metallic Spire-provided A-frames on the
outside of the FPU, desngned to minimis

Specific comments :

Originator Comment

G. Lund This § of ECR-005 accepted at ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA . ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 2.

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01
Affected IIDB chapter | § 5.7.5.1

Original text (from 1IDB 2.0)

Modified text (for inclusion in IIDB 2.1)

The table below shows the measurement of instrument cryogenic temperatures. These
data are available in DPU science packets (unless otherwise indicated) via whichever is
powered of the prime and redundant sides of the Spire electronics. They may also be
included in some housekeeping packets.

Each Prime/Redundant side uses different, electrically isolated sensors and will therefore
have subtlely differing electrical to temperature calibrations. Note that the accuracy
columns that follow refer to the performance of the complete system including
cryoharness and electronics, not the sensors alone. "Resolutions" and "Accuracy" will
need to be further defined as they are actually temperature dependant.

Cernox sensors type CX-1030 are used for all Spire conditioned hsk. temperatures. The
below table is consistent with Spire Wiring Definition.

etc.
Table of Sensor type / range / res. etc.

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

Specific comments :

Originator Comment
Astrium Temperature channels to be further analysed.
comment (n°
242) to IIDB
2.0 _
G. Lund This § of ECR-005 accepted at ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 3.

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01
Affected IIDB chapter §5.7.53

Original text (from IIDB 2.0)

Modified text (for inclusion in lIDB 2.1)

Location Accuracy
e Level 0 Strap A to cooler 50 mK
o Level 0 Strap B to cooler 50 mK
50 mK

e Level 0 Strap to HFSFPU 1.8k boxes

e Level 1 strap to HSFPU 50 mK
e HSJFS Frame temperature 1K

e HSJFP Frame temperature 1K

e HOB at HSFPU centre foot 1K

¢ HOB at HSFPU +Y foot 1K

e HOB at HSFPU -Y foot 1K

Lower values for resolution and accuracy apply at bottom end of range, higher when hot and the absolute
value of the requirement is much less stringent. The temperature of an item should be determined
(accuracy+ resolution errors) to 2% of its absolute value in Kelvin, TBC.

Specific comments :

Originator Comment
G. Lund This § of ECR-005 accepted at ESA CCB / 13-02-02, with the level-0 accuracies
changed from (initially requested) 10 mK, to 50 mK.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA




Change Agreements to SPIRE 1IDB 2.0 19 Feb. 2002
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SPIRE IIDB 2.0 Change item n° 4.

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01

Affected IIDB chapter- §5.8

Original text (from IIDB 2.0)

Modified.text (for inclusion in IIDB 2.1)

Spire's only optical interface is that toleranced in section 5.3.2. The instrument’s mternal
beam sizes have been optimised

For information, flgure 5.8-1 shows the Spire optical beam envelope viewed as it passes
out of the HSFPU, showing the contributions from the photometer and the spectrometer.
The differing beams are extremes of BSM’s jiggle and chop. The beam envelope formed
is the geometric optical beam passing through the Spire cold stop. The 6mm clearance
around it through the shutter frame is the allowance required for beam diffraction.

etc.

Specific comments :

Originator Comment

G. Lund This § of ECR-005 accepted at ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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Page 8 /39
SPIRE IIDB 2.0 Change item n° 6.
Origin of change SPIRE ECR-005 / SPIRE / 19-11-01
Affected 1IDB chapter § 5.9.6.1
Original text (from IIDB 2.0)
Modified text (for inclusion in 1IDB 2.1)
Operating Mode Max. Average load | Max. Average load Long Peak
at BOL

Observing - 953W TBD
Parallel 95.3W TBD
Serendipity 95.3W TBD
Standby 95.3 W TBD
Cooler recycle 95.3W TBD
On 158 W TBD
Off oW 0

Project Code Instrument Unit Load per LCL (W)

HSDPU Digital Processing Unit 13w’
HSFCU FPU Control Unit 80.0W?
Specific comments :
Originator Comment
Alcatel The "average" and "peak” power values provided must be stated to
comment to | correspond to "worst-case" conditions, i.e. taking into account the specified
IIDB 2.0. supply bus voltage range : 26V and 29V. Power requirements cannot be
accepted until assumed margins are clearly stated.

(1) BH - The maximum associated "Long Peak" load on this LCL is understood to
Alcatel be the mean value (above) X 1.20, i.e. 18.5 W. ,
(2) BH - The maximum associated "Long Peak" load on this LCL is understood to
Alcatel - be the mean value (above) X 1.20, i.e. 96 W.
G. Lund This § of ECR-005 accepted at ESA CCB / 13-02-02.
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SPIRE IIDB 2.0 Change item n° 5.

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01
SPIRE IBDR / 04-03-02

Affected IIDB chapter | § 5.9.3

Original text (from IIDB 2.0)

Modified text (for inclusion in [IDB 2.1)

Project Code Instrument Unit ' Dissipation Comment
HSDPU HS Digital Processing Unit 153w |
HSFCU HS FPU Control Unit W  Incl. Power cond losses
HSDCU HS Detector Control Unit ' W Lower in spectroscopy mode
HSWIR HS Warm Interconnect Harness 0.1 W

TOTAL 95.3 W

Specific comments :

Originator Comment

G. Lund This § of ECR-005 accepted at ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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Agreement (subject to above comments)

ESA

ASPI

ASTRIUM

ALENIA
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SPIRE IIDB 2.0 Change item n° 7.

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01

Affected IIDB chapter | § 5.9.6.3

Original text (from IIDB 2.0)

5.9.6.3 Interface Circuits

The FSDPU and the FSFCU receive both prime and redundant 28V feeds. The
configuration is shown in figure 5.2.1, and the connectors are DPU J1-2 and FCU J5-6.

Their S/C power interfaces circuits shall be designed not to generate unwanted interaction
with LCL switching limiters.

The HPCDU shall telemeter LCL current to better than 0.30mA resoilution.

Modified text (fof inclusion in lIDB 2.1)

5.9.6.3 Interface Circuits

The FSDPU and the FSFCU receive both prime and redundant 28V feeds. The
configuration is shown in figure 5.2.1, and the connectors are DPU J1-2 and FCU J5-6.

Their S/C power interfaces circuits shall 4be desn ned not to enerate unwanted lnteractlon
with LCL switching hmlters Instrument powe ; tic

Specific comments :

Originator Comment
Alcatel Description of the interface circuits to be provided, or at least a statement
comment to | made to the effect that the power interfaces will be designed to be
IIDB 2.0 compatible with the LCLs provided by the system.
Alenia CR not accepted : the PCDU current measurement accuracy is £ 5%.
comment to
IIDB 2.0

BH (Alcatel) | Current telemetry is intended to enable "health status” (i.e. potential WU
failure modes) to be checked, but is not designed to enable instrument
performance to be measured. As a consequence, the foreseen current
measurement resolution is + 5%. This is to be determined from the
nominal current, for the "best-case" bus voltage (here, maximum : 29V).
Resulting LCL current resolutions would thus be :

e DPULCL:0.05X(15.3/29) ~ 25mA.
e FCULCL:0.05X(80/29) ~ 140 mA.

G. Lund Although this § of ECR-005 was accepted at ESA CCB / 13-02-02, it
remains conditional to the above remarks.
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Agreement (subject to above comments)

ESA

ASPI

ASTRIUM

ALENIA
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SPIRE IIDB 2.0 Change item n° 8.

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01

Affected 1IDB chapter §5.13.1

Original text (from IIDB '2.0)

5.13.1 On-board hardware A
There is a single on-board computer in each of the prime and redundant SPIRE FSDPUs.
The FSDPUs have the only non- hardcoded on-board software used in SPIRE.

Modified text (for inclusion in IIDB 2.1)

5.13.1 On-board hardware

There is a single on-board computer in each of the prime and redundan

: both units to:be aneously
The FSDPUs have the only non- hard-coded on-board software used in SPIRE.

Specific comments :

Originator Comment

G. Lund This § of ECR-005 discussed at ESA CCB / 13-02-02. At the time it was
accepted that only one 1553 address would be used. Since that time, it
has been agreed (Data Management W.G. : HP-ASPI-MN-.... / 10-04-02)
separate bus addresses shall be used (as blue-highlighted text).

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 9. -

Origin of change SPIRE ECR-005 / SPIRE / 19-11-01

Affected IIDB chapter § 5.153

Original text (from IIDB 2.0)

The SPIRE warm electronics units (FSDPU; FSFCU; FSDCU, FSWIH) will be transported -
in clean hermetically sealed containers to be opened only in class 100000 clean
conditions (TBC) with less than 75% humidity (TBC).

The maximum shock any of the warm electronics units can sustain in any direction is
(TBD). The transport containers are fitted with shock recorders and internal humidity
monitors. The SPIRE warm electronics transport containers are shown in figure TBD.

Modified text (for inclusion in IIDB 2.1)

e

N AN A &bt e LA TR e ] Rt b

The SPIRE warm electronics units (FSDPU; FSFCU; FSDCU, FSWIH) will be transported
in clean hermetically sealed containers to be opened only in class 100000 clean
conditions (TBC) with less than 75% humidity (TBC).

The maximum shock any of the warm electronics units can sustain in any direction is
(TBD). The transport containers are fitted with shock recorders and internal humidity
monitors. The SPIRE warm electronics transport containers are shown in figure TBD.

Specific comments :

Originator Comment

G. Lund This § of ECR-005 discussed at ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE lIDB 2.0 Change item n° 10.
Origin of change SPIRE ECR-006 / SPIRE / 19-11-01
Affected |IDB chapter | § 5.5
Original text (from IIDB 2.0)
Original Table (§ 5.5) -
Modified text (for inclusion in IIDB 2.1)// \
Project Instrument Unit | Dimenions (mm) incl. feet, & Non?. Mass' | Allocated’
Code [/ Drawing References. \'V' without | Mass (kg)
- , argins (kg) :
FSFPU HS Focal Plane
Unit
FSJFP HS JFET Rack
Photometer
FSJFS HS JFET Rack
Spectrometer
FSFCU HS Digital
Processing Unjt
FSDCU HS Detector
Control Unit
FSDPU HS Digital
Processing Unit
FSW1-8 |HS Warm Inter- |
unit Harness—
_ Total SVM Units
]
/’/ Total

N ’&ﬁ 50&4 ‘n-/v%l- 1 F J/Ma s /l\
P g ad f Ao (Ponesnd), T e Loos
ar & MMJ,, 4 te u{td"#c‘l,ﬁ//’“”\“ A}A V4
MN-}2 )
! Yellow highlighted values were agreed with SPIRE on 04-04-02; 1238, NP ym A 8"
Blue highlighted values are updated proposal from SPIRE, dated 17-04-02. p/ o
% This dimension includes an additional 80 mm for “internal” connectors and external jumpers. v/ o™ 5
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Agreement matrix :
Agreement (subject to above comments)
ESA ASPI ALENIA

ASTRIUM
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SPIRE IIDB 2.0 Change item n° 11,

Origin of change SPIRE ECR-006 / SPIRE / 19-11-01

Affected IIDB chapter | § 5.4

Original text (from I[IDB 2.0)

Modified text (for inclusion in [IDB 2.1)

Update of FPU Drawings, to : "S:PIRE Interface" drawings n°® 5264 / 300 sheets 1,2 ... 6/
Dated 24-11-02. ‘

Specific comments :

Originator Comment

G. Lund This § of ECR-006 accepted at ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 12,

Origin of change SPIRE ECR-006 / SPIRE / 19-11-01

Affected IIDB chapter §54.2

Original text (from IIDB 2.0)

Modified text (for inclusion in IIDB 2.1)

Update of FPU Drawings, to 3

Specific comments :

Originator Comment
G. Lund This § of ECR-006 accepted at ESA CCB / 13-02-02.
Colour isometric views to be replaced by above-referenced drawings.
Astrium The number and position of JFET racks (FSJFS and FSJFP) has been

comment (n° |changed. Position of JFET racks on HOB need to be agreed with
225)to IIDB | Instrument Team, Alcatel, Astrium and ESA. Cryostat / HOB design
20 constraints need to be considered.

Agreement matrix :

Agreement (subject to above comments)

ESA ' ASPI ASTRIUM ALENIA

g 1 s Snvelees
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SPIRE IIDB 2.0 Change item n° 13.

Origin of change SPIRE ECR-006 / SPIRE / 19-11-01

Affected IIDB chapter | § 5.4.3

Original text (from liDB 2.0)

Update of FPU Drawings, to : *

Prfence TBC - updakd :n Apal.

Specific comments :

Originator Comment

G. Lund This § of ECR-006 accepted at ESA CCB/ 13-02-02.
Colour isometric views to be replaced by above-referenced drawings.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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Page 19 /39

Origin of change SPIRE ECR-006 / SPIRE / 19-11-01

Affected |IIDB chapter §5.4.4.2

Original text (from IIDB 2.0)

Modified text (for inclusion in IDB 2.1)

D(‘W““K‘ + G qe'(.vl:l

™ e

Specific comments :

* [ Mo~ A2 /o A
/ O

Originator Comment

G. Lund This § of ECR-006 accepted at ESA CCB / 13-02-02. Isometric views to be
replaced by above-referenced drawings, as agreed on 04/04/02 at Cannes,

minuted in HP-ASPI-MN-1238.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM

ALENIA
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SPIRE IIDB 2.0 Change item n° 15.

Origin of change SPIRE ECR-006 / SPIRE / 19-11-01

Affected IIDB chapter- | § 5.4.4.3

Original text (from IIDB 2.0)

Modified text (for inclusion in IIDB 2.1)

FCU interface drawings : Ref.

" Specific comments :

Originator Comment

G. Lund This § of ECR-006 accepted at ESA CCB / 13-02-02. Isometric views to be
replaced by above-referenced drawings, as agreed on 04/04/02 at Cannes,
minuted in HP-ASPI-MN-1238.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 16.

Origin of change | SPIRE ECR-007 / SPIRE / 19-11-01
Affected 1IDB chapter §5.6.1.1

Original text (from IIDB 2.0)

Modified text (for inclusion in IIDB 2.1)

Spire’s mechanisms (SMEC and BSM) are sensitive to p-vibrations between 30
300 Hz, with the potential effect to displace the SMEC suspended mirrors from their
optical positions. The bolometers as accommodated probably have a similar susceptibility
to HOB-driven micro-vibration. This is potentially due to harness flexure/capacitance
change rather than movement of the detector elements themselves.

Spire needs knowledge of the level of the micro-vibration induced forces on the HSFPU at
its HOB interface in order to be sure it can mitigate them. These levels of input
acceleration willibe by ESA/Alcatel as they become available.

\ Uehoosn 2ok mod 20 H;)

Specific comments :

Originator Comment

G. Lund This § of ECR-007 accepted at ESA CCB / 13-02-02, with the (previously
requested) value of 0.1 Hz changed to 30 Hz. Availability date of results
cannot yet be specified.

Astrium The micro-vibration requirement during SPIRE operations (maximum
comment (n° | permissible input acceleration input by Herschel to the FPU HOB is
232)to IDB | 10micro-g peak). Further analysis required [to confirm this can be
2.0 achieved)]

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM - ALENIA

.
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SPIRE IIDB 2.0 Change item n° 17.

Origin of change SPIRE ECR-009 / SPIRE / 19-11-01

Affected [IDB chapter. §5.7

Original text (from IIDB 2.0)

The cryogenic interfaces are the most important category of interfaces for Spire’s
success, and the most complicated. They would provide the most gain to science

performance from being somewhat improved.

" Modified text (for inclusion in IIDB 2.1)

performance from being: it

The cryogenic interfaces are the most important category of interfaces for Spire’é
success, and_th ymplicated. They would provide the most gain to science

Specific comments :

Originator Comment
G. Lund 7 ECR-009 was put "on-hold" at ESA CCB / 13-02-02. The proposed
changes to § 5.7 of this ECR can nevertheless be accepted.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 18.

Origin of change SPIRE ECR-009 / SPIRE / 19-11-01
Affected IIDB chapter §5.71

Original text (from IIDB 2.0)

The various instrument stages require straps to 3 different temperatures. The cryostat |
shall provide:

Level 0: He tank for temperatures at the < 2 K

Level 1: He vent-line at about < 6 K

Level 2: He vent-line at-about <15 K which may be achieved by conduction to the HOB.
An overview of this system is:

(Fig. 5.7.1-1).

Modified text (for inclusion in lIDB 2.1)

require st different temperature |

tages require ¢
system is :

he

Specific comments :

Originator Comment
G. Lund ECR-009 was put "on-hold" at ESA CCB / 13-02-02. The proposed
changes to § 5.7.1 of this ECR can nevertheless be accepted.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 19.

Origin of change SPIRE ECR-009 / SPIRE / 19-11-01

Affected IIDB chapter §57.1.1

Original text (from lIDB 2.0)

5.7.1.1 Thermal straps for *He Cooler

Operation of the Spire ®He cooler requires that it is recycled by heating the sorption pump
to ~40-K whilst the evaporator is kept at 1.7-K, thus condensing the °He into the
evaporator. The temperature of the evaporator during condensation is critical to the
overall efficiency of the cooler.

At the end of the condensation phase the heat switch on the sorption pump is turned ON
and the switch on the evaporator is turned OFF. Then there is a substantial peak power
from the sorption pump to the cryostat as it re-cools via the strap. This peak power and
associated energy will not have any significant impact on the cryostat LHe tank. However
it will have a significant temporary impact on the thermal gradient along the strap.

There are two straps from the cooler to separate points on the LHe tank, one for the
sorption pump and one for the evaporator. In this way, during normal operation, the
temperature of the evaporator strap will remain at Tyan+AT (as small as possible), leading to
a good condensation efficiency and less *He lost during the cooldown from 1.7 K to 0.3 K.
The sorption pump will still operate properly even if the "hot" end of its strap rises
momentarily to as much as 10 K.

The Spire FPU provides two Level 0 thermal strap interfaces to the He cooler. It also
provides a third, separate, Level 0 strap interface for its 1.8K optical box structures which
are interconnected internally so as to have just one instrument external I/F.




Change Agreements to SPIRE IIDB 2.0 19 Feb. 2002
Page 25 ’/ 39

Modified text (for inclusion in 1IDB 2.1)

Specific comments :

Originator Comment

glkigslkgihgsg

Agreement matrix :

Agreement (subject to above comments)

ESA ~ ASPI ' ASTRIUM ‘ALENIA
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SPIRE lIDB 2.0 Change item n° 20.

Origin of change SPIRE ECR-009 / SP!RE / 19-11-01

Affected IDB chapter | § 5.7.1.2

Original text (from IIDB 2.0)

 Spire interfaces require to be adequately cooled by HERSHEL Level 0 straps. The straps
shall have at least the following conductances seen at the Spire I/F plane, and act towards

a sink at 1.7Kelvin:

Strap Conductance - Nominal Heatflow
Enclosure 0.05 Watts/Kelvin 1 to 3mW

Cooler Pump ' - 10.05 Watts/Kelvin 0.25to 1.8mW
Cooler Evaporator 0.1Watts/Kelvin 0.25t0 0.6mW

where the reason for including the heatflow is that it will change the temperature of the
warm ends and hence the straps’ conductivity.

The Level 1 FSFPU strap shall have a conductance of >0.05Watts/Kelvin. In this case the
sink is to an He boil-off pipe, so the cooling delivered to the Spire interface is not
guaranteed by the strap conductance alone. At a worst case load of 18.25mWatts, which
is a value Spire is presently trying not to need, this strap’s equilibrium interface
temperature shall remain <5Kelvin. With the specified conductance value, this
corresponds to the nominal 3.5Kelvin level 1 boil-off pipe being raised to 4.63K

We ought to note that instrument performance would benéefit if these were improved.
No FSJFS or FSJFP straps are listed because the present design uses direct mounting

conduction to the HOB, so they are not fitted, TBC.
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Input for modified text (for inclusion in [IDB 2.1)

BC comments (could be used in discussions leading to a revised version of this CR) ...

1. The following changes are proposed :

e (Clarification of the description of the operation of the Sorption
cooler. :

e Move the Level 0 thermal strap interface to the bottom of the FPU,
and provide a strap connection interface compatible with IID-A.
Implicitly, the Sapphire electrical insulation moves to SPIRE, such
that CR 11 becomes obsolete. '

¢ Change the Level 0 temperature requirement to all 1.8K (tank at
1.6K) '

e Provide a description of the heat pulse expected during cooler
recycling, in order to verify that strap dimensioning is adequate.
The SPIRE thermal model should enable this check to be made.

e TInclude an additional requirement for the Evaporator strap to be
maintained at < 2K during this pulse (to avoid evaporating 3He and
preserve recycling efficiency)

e Reduce dissipation on level 1 from 18 mW to 13 mW, at the same time
reducing the temperature requirement from 5 to 4.5K (the
feasibility of the latter is TBC by Astrium - following the outcome
of action items taken at thermal I/F meeting of 10-04-02).

e Correct the transcription errors on level 2 (-10mW on FPU was
missing in the edition of the CR with MS word 97).

e The SPIRE suggestion in the minutes to reduce 12K to 10K is not
introduced as it has not been discussed during the meeting.

2. Thermal strap considerations

To ensure a peak of AT < 8 K at sorption cooler recycling (450mW), a
thermal conductance of 56mW/K (50mW suggested) would be needed for the
pump strap.

A value of 100mW/K is suggested for the evaporator strap, 50mW/K being
required from the data for the detector strap.

For a total strap length of 68cm and width of 2c¢m, a thickness of Smm is
required together with appropriate quality control of the copper (meaning
high quality - 99.999% purity and heat treatment to remove stress) to
achieve a RRR >80.

The mass of such a strap would be 0.6kg, so it would have to be
supported, adding new heat loads. Losses from the strap supports shall
therefore be << 1 mW (Objective 50 microW).

The contact conductance shall be taken intg account, as there will be 3
or 4 interfaces (Tank/Astrium/Spire Outside/Sapphire/Heat Switch).

Some problems might be expected with ground testing, as the top of the
Helium II tank is usually warmer than the liquid, as it is planned for
the ground test to be carried out with the cryostat in a horizontal
position (+90° around +Z axis) for cooler recycling & FTS operation. This
should be OK for PACS & SPIRE, but HIFI Level 0 interfaces will be
warmer, and might have to be tested vertically (to cool the mixers).

The reduction in heat load from 18 mW to 13 mW, associated with a
decrease of 0.5K in temperature, is compatible with a mass flow of
2mg/s and Cp = 5200 (with SPIRE . alone, but this needs to be
checked with the other instruments using the system TMM.
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Specific comments :

Originator ' Comment

B. Collaudin | The above comments were sent to SPIRE by email on 15-02-02. They
could be considered as a starting point for elaboration of an updated CR.
The final wording should take into account the outcome of follow-up work
related to the Thermal Interface meeting held on 10-04-02 at Astrium.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE 1IDB 2.0 Change item n° 21.

Origin of change SPIRE ECR-010/ SPIRE / 19-11-01

Affected IIDB chapter §5.2

Original text (from 1IDB 2.0)

SPIRE Block Diagram — fig. 5.2.1 / lIDB 2.0

Modified text (for inclusion in lIDB 2.1)

SPIRE Block Diagram — fig. 5.2.1 / updated.

Specific comments :

Originator Comment

ASED This version (17/11/01) does not represent the current status. ASED
harness to be included in update, as far as applicable.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 22,

Origin of change SPIRE ECR-010/ SPIRE / 19-11-01

Affected IIDB chapter | § 5.10.2

Original text (from IIDB 2.0)

Modified text (for inclusion in lIDB 2.1)

Specific comments :

Originator Comment

ASED | Subject to EMC W.G. outcome.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 23.

Origin of change SPIRE ECR-010/ SPIRE / 19-11-01
Affected IIDB chapter § 5.10.1

Original text (from 1IDB 2.0)

Original harness layout diagram and wiring list.

Specific comments :

Originator Comment

G. Lund This § of ECR-010 conditionally accepted at ESA CCB / 13-02-02 : in
particular, peak & average dissipation columns were to be removed.
SPIRE Cryoharness doc. v. 0.9, with updated wiring list, was then supplied
to industry. This is TBC at forthcoming cryo-harness meeting with SPIRE
on 18-19/04/02.

G. Lund The provision of an overharness, inside the cryostat, was not accepted at
ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 24.

Origin of change SPIRE ECR-014 / SPIRE / 19-11-01

Affected IIDB chapter §9.3,94,95,96,9.7

Original text (from IIDB 2.0)

"TBD" (in each of above paragraphs)

Modified text (for inclusion in IIDB 2.1)

z" (in each of above pa'ragraphs)

Specific comments :

Originator Comment

G. Lund This § of ECR-014 accepted at ESA CCB / 13-02-02.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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Origin of change

Industry comment to SPIRE 1IDB 2.0

Affected IIDB chapter

§5.7.1.1

Original text (from IIDB 2.0)

Note that this isolation is within the strap system, that is a Herschel not a SPIRE element,
would seemingly be common to all straps, and of the proven qualified ISO design. It
should not form part of the instrument I/F itself.

Modified text (for inclusion in [IDB 2.1

)

Specific comments :

Originator

Comment

Agreement matrix :

Agreement (subject to above comments)

ESA

ASPI

ASTRIUM

ALENIA
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SPIRE IIDB 2.0 Change item n° 26.

Origin of change industry comment to SPIRE IIDB 2.0

Affected |IDB chapter | § 5.4.4

Original text (from IIDB 2.0)

5.4.4 SVM Mounted Units
Figure 5.4-5 provides the layout of the SPIRE units on the SVM

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

Figure 5.4-5 Spire SVM mounted units and the SPIRE warm interconnect hamess

Modified text (for inclusion in IIDB 2.1)

5.4.4 SVM Mounted Units
Figure 5.4-5 provides the layout of the SPIRE units on the SVM.

—_— el

Figure 5.4-5 Spire SVM mounted units and the SPIRE warm interconnect hamess

Specific comments :

Originator Comment
Astrium Provide figure of position of SPIRE units on SVM and harness.
comment (n°
226) to 1IDB
2.0

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 27.

Origin of change Industry comment to SPIRE IIDB 2.0

Affected 1IDB chapter §5.7.5.2

Original text (from lIDB 2.0)

5.7.5.2 Shutter Temperature Sensors

Handled by EGSE, not FCU/DPU, and therefore included here only for completeness.
Not available for flight.

Etc.

Modified text (for inclusion in IIDB 2.1)

 comment)

Specific comments :

Originator Comment

Astrium Shutter Temperature Sensors : The role of the shutter in the locked
comment (n° | position during flight needs to be clarified. Are the temperature sensors not
244)to 1IDB |required during the launch phase until the shutter is put in the locked

2.0 position 2 N/ Leansred -
I

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE lIDB 2.0 Change item n° 28.

Origin of change - | Industry comment to SPIRE |IDB 2.0

Affected IIDB chapter | §5.10.3

Original text (from |IDB 2.0)

We note that presently all Warm Electronics units rely in conductivity via their mechanical
mounting feet to S/C. SPIRE would much prefer a formal S/C aluminium strap bounding
tree, coupled by controlled straps to all equipments, and will therefore provide a bounding
strap mounting point on each SVM mounted unit to permit this.

Modified text (for inclusion in lIDB 2.1)

ee comment)

Specific comments :

Originator Comment
Astrium Bonding section new: to be further analysed.
comment (n°
270) to IIDB
2.0

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI » ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 29.
Origin of change Industry comment to SPIRE 1IDB 2.0
Affected IIDB chapter §5.10.4.1,§5.104.2, §5.10.4.3
Original text (from IIDB 2.0)
Modified text (for inclusion in IIDB 2.1)
TBD (see
Specific comments :

Originator Comment
Astrium Electrical Signal Interfaces (1553 data busses, master clock and launch
comment (n° | confirmation) new. To be further analysed.
270) to lIDB
2.0

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 30. /

Origin of change : Industry comment to SPIRE IIDB 2.0

Affected IIDB chapter |- § 5.11.3

Original text (from IIDB 2.0)

Spire requires to be able to deduce where Herschel is pointing to 0.1 of its smallest pixel
IFOV. So when using the telesgope scan mode, a “start of scan” indication will be sent be
to the DPU to give a timing precision of better than 5TBC milliseconds. This is required so
that the Spire data can be located in time and correctly ground processed to link to
Herschel attitude; it is not required for the operation of the Spire instrument.

Modified text (for inclusion in IIDB 2.1)

Specific cvomments :

Originator Comment

Alcatel The requested accuracy of the "start of scan" signal is 5 ms — TBC. This is

commentto | not accepted, the likely acceptable value being closer to 100 ms (TBC).

IIDB 2.0 SPIRE shall provide a schematic showing all the electrical I/F with the
spacecraft.

Agreement matrix :

Agreement (subject to above comments)

ESA ASPI ASTRIUM ALENIA
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SPIRE IIDB 2.0 Change item n° 31.

Origin of change Industry comment to SPIRE IIDB 2.0

Affected 1IDB chapter §

Original text (from 1IDB 2.0)

Etc.

Modified text (for inclusion in IIDB 2.1)

Etc.

Specific comments :

Originator Comment
Agreement matrix :
Agreement (subject to above comments)
ESA ASPI ASTRIUM ALENIA
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5.7 THERMAL INTERFACES

The cryogenic interfaces are the most important category of interfaces for Splv@ s success, and the most
complicated. They would provide the most gain to science performance from being improved.

5.7.1 Inside the cryostat

ESA, SPIRE and Industry recognize that the definition of the thermal interface between the SPIRE FPU
and the Herschel Cryostat is an open issue that requires urgent settlement. However, in the midst of
various analyses both on Industry and SPIRE side, no convergence was found prior to this issue 2.1 of
the SPIRE IliD-B. ' ‘ ‘

Two major thermal requirements for SPIRE are its sorption cooler cycle time of 48h min., and its cold tip
temperature < 290mK.

The following paragraphs (5.7.1 to 5.7.1.2) are a statement of the SPIRE requirements on the Herschel
system. However, industry can not commit to the requirements below, but is investigating refining its
design with these as objectives. A number of technical options have been Identified, both on satellite and
SPIRE instrument sides, which need to be analysed to converge to an interface definition. An objective is
to meet both the cryostat lifetime and SPIRE thermal requirements. This shall be settled and formalized
via the regular Change Request process.

Until convergence is reached, Industry is contractually committed to the following interface (as per SPIRE
HID-B 1.0 para 5.7.1):

Herschel level Max K Efe...
LO 2

L1 6

L2 15

The various instrument stages require straps to 3 different temperature levels. An indicative overview of the
heatflows in the system is:

J Form PA 030 Engineering Change Request(ECR) Issue 03 Page 2 of 6
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5.7.1.1 Reasons for Spire Level 0 interfaces
The Spire *He cooler has three operating phases: condensation; cooldown; low temperature. The combination of
the first two is called re-cycling or re-generation.

First the sorption pu :P is heated to ~40K and the evaporator's heatswitch ON to conduct heat to the HPLM
Helium Il tank, so the "He condenses back into the cooler's evaporator. A temperature of the evaporator during
this phase maximises the recycling efficiency (i.e. ratio of Liquid He to condensed *He), a factor in maximising its
subsequent 300mK hold time. The sorption cooler manufacturer stipulates a conductance of >0.1Watts/Kelvin
between the HPLM Helium II tank and the sorption cooler evaporator heatswitch I/F.

At the end of the condensation phase of the cooler’s regeneration, the heat switch on the sorption pump is turned
ON and the switch on the evaporator' is tumed OFF. There is a substantial (~450mW) peak power from the
sorption pump to the cryostat as it is re-cooled. The design of HPLM Helium 1l cryostat should be such that this
peak power and associated energy does not have any significant impact, such as cryogen surface film breakage.
During this phase, the evaporator strap shall be below 2K, to avoid re-evaporating the condensed 3He.

These operating modes mean that the Pump Strap and the Evaporator straps must be sufficiently insulated from
each other. There are thus two straps from the cooler, one for the sorption pump and one for the evaporator. In
this way, during normal operation, the temperature of the eva :Porator strap will remain at Tpan+DeltaT (as small as
possible), leading to a good condensation efficiency and less "He lost during the cooldown from 1.7 K to 0.3K.

Spire plans to operate the Sorption cooler to fit in with the HERSCHEL mnssuon namely a 48hour cycle comprising
46 hours of cold operation and 2 hours of recycling. An indicative overview of this two hours recycling is:
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Note that the cooler has an internal heat shunt between its pump and evaporator, but the braid from this uses a
common external cooler I/F with the evaporator heatswitch. _

Spive has two 1.8K optical box structures on isolating mounts inside the HSFPU. As shown in the overall scheme
above, these provide a low temperature mounting for the detector assemblies. The photometer box and the
spectrometer box are thermally linked internally to the FPU, and provide just one instrument external strap I/F to
level 0.

5.7.1.2 Thermal Interface Requirements

3 thermal strap interfaces at Level 0.

The thermal interface applies at the mechanical positions shown in section 5.4, namely Spire supported
connections of the type described in 1ID-A fig 5.7.1.2. located near —X end of the HSFPU's —Z face.

HPLM will have three thermal links from these I/Fs to Helium i tank which shall provide at least the following
cooling at an I/F temperature of 1.8K:

Strap Max Heatflow | Lifefime Heatflow Lifetime Heatflow Non-
Operdating Operating

Detector Enclosures SmwW 3mw ImwW

Cooler Pump 2mwW 1.8mW 0.25mW

Cooler Evaporator Imw 0.6mW 0.25mwW

The lifetime heat flows are the values which should be used to estimate the Herschel cryostat lifetime (taking into
account averaging during Spive operation).

At the end of the condensation phase, the cooler connects its 40K pump back to the level 0 pump strap via a gas

switch. The heat puise from the pump can be approximated to a triangular pulse (Max 450mW, duration 1560s,

=Energy 350J), similar in shape to that shown in the figure above. During this pulse, the pump strap interface is
 allowed to rise up to 10K, but the evaporator strap interface shall remain below 2K.

A thermal strap of 0.1W/K is recommended for the evaporator strap, and 0.05W/K for the pump strap. The

detector strap must be also 0.05W/K for a tank at 1.7K.

1 thermal strap interfaces at Level 1.
At least the following cooling at the Splre I/F shall be provided

Strap Temperature Heatflow
HSFPU SOB 4.5K 13mW
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interface Temperature Heatflow
Three HSFPU Feet 12K -10mwW
HSJFP rack feet 12K S50mw
HSJFS rack feet 12K 25mw

Notes: i. Only one of the HSJFP or HSJFS operates at this effective power at any one time
ii. The ~10mW indicates that the HSFPU is tending to cool the HOB; this value is subject to change
iii. Splre has proposed that the 12K value of the HOB I/F be reduced to 10K, a value that would improve instrument
thermal accommodation and appears to be consistent with cryostat thermal models. This has been discussed but
not agreed.
No HSJFS or HSJFP level 2 straps are listed because the present design uses direct mounting conduction to the
HOB, so they are not fitted

The level 2 to level 1 non-bolometer ESA-provided cryo-harness shall not input more than 0.2mWatts into the
HSFPU.

To provide the required overall thermal balance boundary, since the inner instrument shield is nominally black at
level 2, the effective temperature seen from any point on the surface of the HSFPU when integrated over an
outward hemisphere shall not exceed 16K. This surface of course includes the areas around Spive‘s input
aperture.
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pin

Covered Vi Figure 5.4-1b : Zchm_ﬂ and position of JFET racks (FSJFS and FSJFP) has been changed.
225 | SPIRE §5.4.2and 5| Astrium HE B R Position of JFET racks on HOB need to be agreed with Insirument Team, Alcatel, Astrium and
o , ASPl ligk ESA. Cryostat / HOB design constraints need to be considered.
L Update figuré dnd text.
: o e . > Position of SPIRE SVM units and SPIRE warm m:*mqnczzmﬂ harness. Provide figure of position of
226 PiR 4. : . . o ,
SPIRE 1 §5.4.4 Astriunt o HE B et SPIRE unifs on SVM and harness: |
232 | SPIRE §5.6.1.1 Astrium HE B ‘Covse QNQJ - |The micro-vibration requirement during ‘m_u%m,%m_dzo:mfzcxmac% permissible input
R o | >w.~_ Lsh aeceleration input by Herschel fo the FPU HOB is 1000g peak ...). Further analysis required.
242 | SPIRE 1'§5.7.5 Astrium_. HF B : ~~ __ |Temperature channels to be further analysed..
. vereol O |Shutter Temperdture Sensors : The role of the shutter in the locked position during flight need to
: , Co -
244 | SPIRE §5.7.5.2 Astrium 1 - HF : B : ~ Ibe clarified, Are the temperature sensors not required during the launch phase until the shutter is
A SO Lisd put in the locked position?
'267 | SPIRE §5.10.2 Astrium HF B Gﬁ.& “\ New Grounding Concept need fo be further analysed.
270} SPIRE §5.10.3 Astriom. L. HE .- ,\ B e Bonding section new: fo be .ncl,rm_wu:o_ﬁm&. .
271 | SPIRE §5.1 0.4 Astrium HEF B Electrical Signal Interfaces (1553 data busses, master clock and launch confirmation) new. To be
: e \ further analysed.

1 A: New description / requirement {v1.1) considered unacceptable
B: New description / requirement requiring further analysis

C: Already known (11D1.1) still considered unacceptable

D: Already known (1D1.1) under analysis.

E: Comment or recommendation
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sk e

Figure 5.3-1 and Figure 5.3-2, page 5-3 : Text and figures out of date. Update top view and

220 | SPIRE 5.3 Astri Ot
§ rum HF E Co L side view figures of Optical bench instrument accommodation.
- age 5-4 : Text not consistent with current baseline. Update text to add more information about
222 | SPIRE §3.3.11 Astrium HF E (ouse QA‘ ﬂowzmmm to SYM. Specify tbd value. i
. third paragraph: Mechanical process of mounting and aligning SPIRE on the HOB is described
223 | SPIRE 5.3.2 Ast %&
§ rum HF E - in AD, but TBD. Clarify alignment requirements. Update 3rd paragraph accordingly
246 | SPIRE §5.8 Astrium HF E Op 1\ Optical Interfaces : Figures based on old information. Replace out-of-date figures
247 | SPIRE § 5.8.1 Astrium HF E , O%A.f Reference to straylight model missing. Add reference to straylight model.
. Detailed pin allocation list is missing. To be provided (minimum information is per source
: connector: designation, location, function, type, backshell type, and per source pin: number,
261 ‘mv_mm §5.10:1 Astrium S| £ QOQS\N signal designation, signal parameters (e. g. max. current, duty cycle), wiring or requirements on
i wiring (e. g. max. resistance), grouping (shield, cable, twist), designation and location of target
&.\. connector, number of farget pin).
{ For all units (DCU, FCU, HSJFP, HSFPU and HSJFS) the connector pin allocation lists are missin
262 | SPIRE 5.10.1 Astri g ‘ P 9
§ sinom S| E Howtegs (see also fax HP-ASED-0092/01, dated 12/09/2001)
263 | SPIRE §5.10.1, pag| Astrium S| E e MMML.W MM*wI“me%:q:ma of units and connectors not correct (e.g. for C10 the related unit is
264 | SPIRE §5.10.1, pag{ Astrium .Sl T OE g «‘w For harness branches 110 fo | 13 the connectors for the units are not defined
. Infernal harness:: 110 to | 13 the assignment of the units and connectors is not correct (e.g. for
265 | SPIRE 5.10.1, Ast , .
§ - pogy Aemem S E / 110 the related unit is HSFCU not HSFPU)
281 : SPIRE §5.14 Astrium CK E ﬁ.ggbﬂ\ Frequency Plan not provided. Please provide.
283 | SPIRE §5.16.1 Astrium TB/CS E P page 5-40: Are there CQM models for the JFETs too? Please clarify.
page 6-1: Thus all test sequences will run already on instrument level on a similar EGSE as on
285 | SPIRE §6.2 Astrium TB/CS E %r/ module and system level, it is not clear, why the fest procedures, including command sequences,
, , will be delivered only in flow diagrams and descriptions and not as a sequence.
s “_ Elecirical and RF-shield connections (TBD) will be made between the boxes after mechanical
286 | SPIRE 7.1.1 Ast .
§ sinom ES E O/Q.ﬂ,) integration with the Herschel opfical bench. ..."” --> please clarify TBD
¥ - - -
287 | SPIRE 791 Ashri page 7-1: There is no thermal balance test with the EQM foreseen, but a test under realistic
§ sirom TB/CS E Q«Q&.\/ cryogenic conditions. | assume that this is meant and not a test in a TV chamber.
¥

1 A: New description / requirement (v1.1) considered unacceptable
B: New description / requirement requiring further analysis

C: Already known (11D1.1) still considered unacceptable

D: Already known (11D1.1) under analysis.

E: Comment or recommendation




HP-ASPI-LT-359
18/04/2002
p2/2

288 | SPIRE §7.2.1 Astiium | TB/CS/ES E o < page 7-2: Tilting of 90° Qq.oc:m +z-axis or -z-axis ..mnc:mn_. for <m_‘5nowmo: of :._w _“.,_.m mechanism
v q or equal? The same question refers also to the cooler recyling. Operation and timing open.
page 7-3: Is it possible to modify the sequence of the steps in order to optimize the cryostat
289 | SPIRE §7.2.1 Astrium TB/CS E Uﬂhf operations w.r.t. the filling level of the tank. E.g. it could be useful to shift the functional tests
: with the FTS mechanism verification fo the end of the test phase.
290 | SPIRE §7.2.1 Astriom ES E ONMNI “__Om,wwm Mmﬂ of conducted susceptibility only. ..."” -->please clarify is this required, accepted, only
SPIRE General Astrium GP E Vs Change Project Code to Herschel

SPIRE §5.10 - Astrium GP E

Provide readable Drawing for Fig 5.2.1

Provide Drawings from all Boxes showing the connectors with naming (eg Jxx) {Connector
Locations)

Provide Connector Function List (e.g. HSDPU JO1 = Nom Pwr In etc)

Provide Connector Type lists (HPDPU JO1 = DDMA 50S NMBeic)

Provide Electrical Interface Informations {Input Circuits, Output Circuits , Thermistors etc) if not in
Harness Definition

SPIRE | §9 Astriom GP E P

Provide more Details about all Verification and Testing

1 A: New description / requirement (v1.1) considered unacceptable
B: New description / requirement requiring further analysis

C: Already known (IID1.1) still considered unacceptable

D: Already known (11D1.1) under analysis.

E: Comment or recommendation




1 A: New description / requirement (v1.1) considered unacceptable
B: New description / requirement requiring further analysis

C: Already known (11D 1.1) still considered unacceptable

D: Already known (l1D1.1) under analysis.

E: Comment or recommendation
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\V\“ﬁ\\h\ %’)\Sﬂ.\.oﬁ Jﬁ o0

" Alcatel B DPU size fo be confirmed and agreed. . Configuration Lo
233 | SPIRE. 1 §5.6.1.2 Alcatel PhC B _{Clarify responsibility for A frames ~ TBC. _ Corifiguration A
234 | SPIRE §5.6.3 Alcatel PhC B Units on SVM will-have to comply with requirement in GDIR/HD-A for defining attachment points Configuration § &
and number. 2
235 | SPIRE §5.7.1 Alcatel MC B ASED o check adequacy.~ TBC. . Thermal Control ¢ 44
237 | SPIRE §5.7.1.2 Alcatel MC B ASED to check new requirement..In pariicular, specification of conductance requirement is rest Thermal Control
understood ~ TBC. e
239 | SPIRE §5.7.3 . Alcatel MC B Instrument charges and impact on instruments accommodation, require to re-assess operating Therimal Control
temperature qmo_c_SBmaw o:m *vamSE_‘m stability _‘mnc__dam:»m *_‘03 Instruments.
‘ 543 I SPIRE 1§5752 >_nou¢¢_ oM | B . MMMOmrczm« *mB_Um_,oE,.‘m mm:moqm« wmﬁc:w..amq.;mH of =,=m Ev_m to be o:o_<mmn_ and confirmed U< 4—52:?3.,
: i g2 Helium flow rate ommc:.ﬁ:o: 30* given. >nnmEoU € o* _"_uc voio_. m_mm_no:o: _m<m_m ._.mO v
248 | SPIRE 5.9.1 Alcatel : /
e B § cae followin mvim_,: level Gnalysis by, ASED./ ESA. o : .-._am..-:n_ Contrsl, &B
. . s . |Figure in E_u_m reflect current status o:a_ atleast L2 heat _oam mm*::&m i$ not compliant with ID=A
249 | SPIRE §59.1 Alcatel - HF, {33mW is the SPIRE. wamm__:& Figures in fable in Section 5. 9.1 need to be updated according fo vaim.‘ dissipatior
._.rmz:a_ Model o* system. fevel ?c:.m::< c_um&mn_ _u< mm>v c:n_ ?m ovvoz_o:Bm:* in the IID-A. Che(
250 | SPIRE §5.9.3 1 Aleatel MC | B s Oro:mm in .:m:ca..m:*m m_mm__uaro: to be ommmmmmm in no:_c:Q_o: i;r other instruments changes Power dissipatio
: RIS e ,,,..mmmnoBBm:*o:.mmww o v .
" Nominal BOL power réquiremént (95.3 W) leaves only 5% miargin wrt total allocation of 100 W. t 4o .
253 i -SPIRE 9.6.1 ! ; , R
) §5 Aleatel ceLabnB ﬂ,.m 3:6.: uunmd.z». mnmcmmnmmn_. a$ previous ..,.z:_._ no.:._w_._mm.z.Q._ estimate was 103.2°W. Margin
._._.:u _unamabr ._::‘omcnmm several :,ms.\ _‘mnc:d_.:m:w.
274 | SPIRE " 1§5.10.4.3 Aleatel . BH B The need for 6 discrete TM lines, these have not been identified v_‘msoam? I Will power be Elecirical

required to maintain the launch lock 2 If so via which LCL and _uoimﬂ requirements have to be
detailed. How will the launch lock be released 2

1 A: New description / requirement (v1.1) considered unacceptable
B: New description / requirement requiring further analysis

C: Already known (I'D1.1) still considered unacceptable

D: Already known (liD1.1) under analysis.

E: Comment or recommendation




1 A: New description / requirement (v1.1) considered unacceptable
B: New description / requirement requiring further analysis

C: Already known (1ID1.1) still considered unacceptable

D: Already known (11D1.1) under analysis.

E: Comment or recommendation
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Alcatel D. +Femperafuie ) : ility TBC 2 - il .—divm.ﬁ.&d

Alcatel, D Ali-chromed surface finish, Black paint is preferred (TBC)... .~ .| Thetimal Control )4
278 | SPIRE" | §5.12. Alcatel’ PR D : Some mm,*o of the requested m\n ﬁmmowiq:n,ms,,‘i«n‘ VaT50s SPI] .m Bmmww\ are still TBC. | Pointing G\ﬂ&.&
279 m,w_.mm‘ §5.1 w,; — >_no,*m_ _uw D ; Ir,m,: aEmv tin nnnowmi _<., WG, “ , Peinting ,
260 | SPRE | §5.12.1 it I 5 . The sfep size will be between _w and ... Arcsec. >nnm.&g¢;5 * *Iw..‘mnc:mim:* is not Poinfing

conkirmed: — TBC.

1 A: New description / requirement (v1.1) considered unacceptable
B: New description / requirement requiring further analysis

C: Already known (11D1.1) still considered unacceptable

D: Already known (IID1.1) under analysis.

E: Comment or recommendation
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1. INTRODUCTION

Science data produced by the SPIRE instrument is only of use if the Herschel telescope is operating in
a stable configuration (i.e. either fixed pointing or scanning at a constant velocity). In order to identify
these times at which the science data is valid SPIRE has requested that information is available from
the spacecraft on the current telescope status. This information takes the form of an On: -Target Flag

(for pointing observations), a Telescope Scan Flag (for scanning observations) and (TBC) a Peak Up
Flag. :

This note describes a possible impleméntation of these flags using the Information Telecommand
Service of the CDMS (see the Herschel/Planck Packet Structure ICD, SCI-PT-ICD-7527) to pass the
information from Spacecraft to instrument.

Note: Currently the SPIRE instrument OBS does not take any action based on this information (i.e. it
does not wait for the flag before taking data, as this would lead to an indeterminate length of time for a
command to be executed). The information is used solely in the ground processing software. For this
reason it is not a requirement that the information is passed to the instrument, provided that it is
available in the spacecraft telemetry, in an easily extracted form, and that this is available to the
processing software. We believe that it will be more convenient if the information appears in the
SPIRE telemetry stream and describe its implementation below.

2. ON TARGET FLAG

When pointing, it is required that we know when the telescope pointing is sufficiently close to the
commanded position that it will have no affect on the science data. We expect that the maximum
difference between the actual pointing position and the commanded position for which the telescope
will be deemed to be ‘on target’ will be commandable from the ground. We suggest that following a

'movement of the telescope an Information Telecommand (Service 20,4) is sent to the instrument by the
CDMU when the current pointing is confirmed to be within this maximum distance (and also when the
current pointing is outside this).

The information required is an indication of the type of event (on target, off target), the on-board time
that this occurred and the commanded maximum error distance.

The table below indicates the expected structure of the telecommands.

Parameter
Name Comment
INFOTYPE Type of information
0 = Off Target
i610(610] 1 = On Target
INFOTYPE OTFTIME On Board Time of Report
OTFERROR OTF flag is set if pointing is within this
OTFTIME value
OTFERROR
Checksum






