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Procedure Summary

oj ecti ves

The objective of this Herschel ACMS procedure is to update the
Sun Earth Ephenerides values in the OBDB and SGM

The procedure involves the follow ng activities:
- sending val ues via dedicated TC
- confirmng the OBDB val ues via DTM for OBDB2 or dunps

The inertial Sun vector is used to check that target quaternion
is withing the operational region. The ACMS ASW correct the
inertial Sun vector using a |inear approximation. This introduces
a deviation fromthe actual nmotion within a couple of days. The
propagation paraneters need therefore to be maintained on a
weekly basis.

Wien a CIR condition is raised, the ACMS autononously triggers a
Fine Pointing in SCMtowards the Earth, as defined by the Earth
quaternion. The latter has also to be maintained by Gound on a
regul ar basis.

Summary of Constraints

To be performed on a weelkly basis at least, nmore regularly if
possi bl e.

As a pre-requisite it is assuned that the followi ng has been
processed:

# inertial Earth quaternion;

# inertial Sun vector;

# Sun vector propagation paraneters.

Spacecraft Configuration

Start of Procedure

Spacecraft initial conditions:
- S/Cin a nomnal node

nd of Procedure

Spacecraft final conditions:
- as initial conditions plus updated Sun Earth Epheneri des

Ref erence File(s)

I nput Command Sequences

Qut put Command Sequences

AESEE_00
Ref erenced Di spl ays
ANDs GRDs SLDs
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Procedure Fl owchart Overvi ew

| START of Procedure |

1 PROC
Select TPF for Update
Sun and Earth
Ephemerides

©2 AESEE_00

Update Ephemerides

3 AESEE_00

Call procedure
H_FCP_AOC_DODD
Generic OBDB Dump

'

END of Procedure
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Begi nni ng of Procedure
PROC Procedure Properties
SSID :
Next Step:
1 Select TPF for Update Sun and Earth Ephemerides 2
Check with Flight Dynam cs the exact name of the TPE
instance to be uplinked
AESEE_00 Updat e SE Ephem
Sequence Parameter(s) :
EphUpd Earth QL Q EAR X <dec>
EphUpd Earth @2 Q EAR Y <dec>
EphUpd Earth @B Q EAR Z <dec>
EphUpd Earth Q4 Q EAR S <dec>
EphUpd SunV X U SUN X <dec>
EphUpd SunV Y U SUN_Y <dec>
EphUpd SunV Z U SUN Z <dec>
EphUpd SunDr QL Q SUN DX <dec>
EphUpd SunDr @ Q SUN_DY <dec>
EphUpd SunDr Q8 Q SUN_DZ <dec>
EphUpd SunDr Q4 Q SUN_DS <dec>
EphUpd SunCo Q1 Q SUN_UX <dec>
EphUpd SunCo @ Q SUN_UY <dec>
EphUpd SunCo @B Q SUN UZ <dec>
EphUpd SunCo @4 Q SUN US <dec>
SSID: 20
Next Step:
2 Update Ephemerides 3
2.1 Uplink instance TC created by loading specified TPF
Execut e Tel ecommand
Updat e epheneri des ACUE1002
Command Parameter(s) :
ASW Function ID AHFUNOO2 Epheneri desUpd
EphUpd DF86 Cnd AH8T1002 (Def)
EphUpd DD86 Cnd AH8T2002 Enabl e 86
EphUpd Earth QL AHHK1002 Enabl e 86
EphUpd Earth Q AHHK2002 Q EAR X
EphUpd Earth 3 AHHK3002 Q EAR Y
EphUpd Earth 4 AHHK4002 QEAR Z
EphUpd SunV X AHHKX002 Q EAR S
EphUpd SunV Y AHHKY002 U_SUN_X
EphUpd SunV Z AHHKZ002 U SUN_Y
EphUpd SunDr QL AHHL1002 U SUN Z
Q SUN_DX
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EphUpd SunDr @ AHHL2002 Q SUN_DY
EphUpd SunDr @B AHHL3002 quﬁ DZ
EphUpd SunDr Q4 AHHL4002 Q SUN DS
EphUpd SunCo Q1 AHHML002 QSUN_UX
EphUpd SunCo @ AHHMR2002 QSUN_UY
EphUpd SunCo @B AHHMB002 QSUN_UZ
EphUpd SunCo 4 AHHMA002 QSUN:US
TC Control Flags :
GBM I L DSE
SAVARSE NS
SSID : 20
2.2 Check the TC has been accepted R
Verify Packet Reception
TM 8_6 for Epheneri desUpdate - Updating A86EPHUPD002
Packet Details:
API Dt 512
Type: 8
Subt ype: 6
Pl 1: 26114
Pl 2: 0
Next Step:
3 |Call procedure H_FCP_AOC_DODD Generic OBDB Dump | END
NOTE:
This procedure enables a direct dump of the OBDB fr om

RAM or Safe-Guard Memory (SGM), as well as reading
the OBDB via diagnostic telemetry (DTM) packets

IRel evant details for use with H FCP_AOC DODQ

Based upon the | atest ASWICD (H P-4- TASW I F- 0002,
Issue 3 F), this procedure |loads the follow ng
paraneters into specific OBDB offset |ocations in RAM
C_NOM AUX_SAT_QUAT_SUN DRI FT_* _*

at offsets 259-262

C_NOM AUX_SAT_UPDATE_SUN * *

at offsets 263-266

These are located in Block 2 of the OBDB

It also copies the followi ng paraneters into specific
OBDB of fset |ocations in SGM

C_NOM AUX_SAT_QUAT_SUN DRI FT_* _*

at offsets 159-162

C_NOM AUX_SAT_UPDATE_SUN * *

at offsets 163-166

3.1 Dump via DTM

St at us : Version 1 - Unchanged
Last Checkin: 03/08/08 Page 5 of 8



Doc No.

: PT- HMOC- OPS- FOP- 6001- OPS- OAH

Fop Issue : 3.0
| ssue Date: 13/ 04/ 10
Updat e Sun Earth Epheneri des , HERSCHEL 5

File:

Aut hor :

H_FCP_AOCC_3M3. xl s
dsalt-hp

@;’MNCK Q

d-esa

St ep
No.

Ti me

Acti vity/ Remar ks

TC/ TLM

Di spl ay/ Branch

Rel evant details for use with H FCP_AOC DODO

The foll owi ng paraneters
C_NOM _AUX_SAT_QUAT_SUN DRI FT_*_*
C_NOM _AUX_SAT_UPDATE_SUN * _*

are located in Block 2 of the OBDB

Use sequence HFADODDB

NOTE:

The contents of diagnostic packet A3DHOBDB2109 {DTM
with Herschel OBDB data2} are spread over a group of 4
nmoni toring displays:

ZAZ764999 DTMOBDB2_1 <- values are in this display
ZAZ65999 DTMOBDB2_2
ZAZ66999 DTMOBDB2_3
ZAZ67999 DTMOBDB2_4

NOTE:

This step enables diagnostic packets that contain
data from specific blocks of the OBDB, where each
block contains 250 onboard database parameters.

The Herschel onboard database currently contains 21 34
parameters and there are 8 diagnostic packets defin ed
to cover the first 2000 entries. In HP-4-TASW-IF-00 02
(ACC ASW_ICD) section 6.1 you can find a list of

Herschel OBDB parameters ordered by offset.

Dump from RAM

IRel evant details for use with H FCP_AOC DODO

Based upon the | atest ASWICD (H P-4- TASW I F- 0002,
Issue 3 F), this procedure |loads the follow ng
paraneters into specific OBDB offset |ocations in RAM

C_NOM AUX_SAT_QUAT_SUN DRI FT_* _*

at offsets 259-262

C_NOM AUX_SAT_UPDATE_SUN * *

at offsets 263-266

The absol ute address of offset 259 is therefore:
020A = Menory ID
D324 Start Address

The absol ute address of offset 263 is therefore:
020A = Menory ID
D334 = Start Address

Use sequence HFADODDL
to dunp all the OBDB in RAM or edit:
Start Address D324

Lengt h 32
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NOTE:
The RAM memory address for a parameter with a given
OBDB ID can be calculated as follows:
RAM address = OBDB start address + parameter offset ;
OBDB start address = address of
Asw_DatabaseManager_Obj + 12;
parameter offset = OBDB ID * 4.
Parameter ID's are listed in the ASW ICD (H-P-4-TAS W-
IF-002).
Asw_Databasemanager_Obj is an ASW container structu re
used in the management of the OBDB and its address
has to be obtained from the linker memory map valid
for the software build currently used onboard.
3.3 Dump from SGM R
NOTE:
SGM inertial sun vector is updated every 10 seconds ,
therefore the dumped values might not excatly be th e
same as commanded ones
Dunp SGM configuration - A only
IRel evant details for use with H FCP_AOC DODQ
Based upon the | atest ASWICD (H P-4- TASW I F- 0002,
Issue 3 F), this procedure copies the follow ng
paraneters into specific OBDB offset |locations in SGM
C_NOM AUX_SAT_QUAT_SUN DRI FT_* _*
at offsets 159-162
C_NOM AUX_SAT_UPDATE_SUN * *
at offsets 163-166
The absol ute address of offset 159 is therefore:
BA0278 in SGA (=12190328 <dec>)
EA0278 in SGB (=15336056 <dec>)
The absolute address of offset 163 is therefore:
BA0288 in SGA (=12190344 <dec>)
EA0288 in SGB (=15336072 <dec>)
Use sequences HEADODDJ & HEADODDK
to dunp all the OBDB in SGVA & SGVB, or edit:
Start Address = BA0278 / EA0278
Length = 32
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NOTE:
The address of a parameter with a given ID can be
calculated as follows:

SGMA
Address = 0xBA000O + (ParamID-1) * 4

SGMB
Address = 0XEA0000 + (ParamID-1) * 4

Parameter ID's refer to the listing of SGM OBDB
parameters in the ASW ICD (H-P-4-TASW-IF-0002) and
are not the same as the ID's in the RAM OBDB.

Confirm new val ues for
the SGM configuration data dunp.

Earth quaternion and USun in

Earth Quaternion and USun are the | ast
within the SGM configuraion data,

-- Earth Quaternion start
# Qx;
# Qi
# Q;
# 5

-- Earth Quaternion end
# reserved;
# reserved;

used data
starting at 32 bytes
in, with follow ng layout of 32 bits |IEEE floats

-- lnertia Sun Vector start
# Ux;
# Uy,
# Uz;

-- Inertia Sun Vector end
# (not config data);
# (not config data).

[End of Procedur €
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