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SUMMARY

This note summarises the changes of TM and TC for the updated gyroless AOCS software.

At TC level, a summary of the modifications is only provided. The detailed definition is deferred to an update of the existing TC documentation.

At TM level, the detailed definition of the modification is provided associated with extra information, such as :

· Mnemonics and address in packets

· Nature of change

· Description field

· Status text / calibration curve

· Validity

· Operational range

· TM description (versus operations)


Document controlled by :  M. JANVIER

DOCUMENT CHANGE LOG

Issue/
Revision
Date
Modification Nb
Modified pages
Observations 

0
31/5/99

all
Initial issue

1
12/7/99

all
TC section deferred to an applicable document 

Improvement of the description field for TM's

















































































































































PAGE ISSUE RECORD

Issue of this document comprises the following pages at the issue shown



Page
Issue/ Rev.
Page
Issue/ Rev.
Page
Issue/ Rev.
Page
Issue/ Rev.
Page
Issue/ Rev.
Page
Issue/ Rev.

All
0











All
1















































































































































































































































































TABLE OF CONTENTS

71
REFERENCES

2
UPDATES OF TC
7
3
UPDATES OF TM
15
3.1
APPROACH FOR DEFINING NEW TELEMETRY
15
3.2
PACKET TYPE 2
15
3.2.1
Mode status word
15
3.2.2
CRP flag
16
3.2.3
TM packet type
17
3.2.4
Hx flag
18
3.2.5
Gyroless telemetry flag
19
3.2.6
Filtered wheels speed
20
3.2.7
CRS raw measured angle
20
3.2.8
CRS current reference angle
21
3.2.9
CRS compensation angle
22
3.2.10
CRS drift delta
23
3.2.11
Time of last CRS drift estimate
23
3.2.12
Value of roll steering law
24
3.2.13
Roll steering law offsets
25
3.2.14
Gyroless status word
26
3.2.15
Eligibility status
27
3.2.16
Hx function status
30
3.2.17
Attitude profile status
30
3.2.18
CRP roll reference validity flag
31
3.2.19
CRS angle validity flag
32
3.2.20
Roll slew angle (CRP)
32
3.2.21
Roll attitude offset (RMW / NM)
33
3.2.22
Maximum SEU Staircase filter value over the TM format
33
3.2.23
SEU Staircase filter threshold
34
3.2.24
SEU Staircase count
35
3.2.25
Number of star swaps
35
3.2.26
Z spike filter (Patch 6) threshold
36
3.2.27
Z spike (Patch 6) count
36
3.2.28
Hx threshold
37
3.2.29
Hx lowest edge
37
3.2.30
Hx max bound
38
3.2.31
Hx min bound
39
3.2.32
Hx value
39
3.2.33
SSU process status word
40
3.2.34
Roll telemetry source
41
3.2.35
Control star valid flag
42
3.2.36
FPSS processed pitch attitude
43
3.2.37
FPSS processed yaw attitude
43
3.3
PACKET TYPE 3.1
44
3.4
PACKET TYPE 3.2
45
3.5
PACKET TYPE 3.3
45
3.6
PACKET TYPE 3.4
45
3.7
IDENTIFICATION OF OLD TELEMETRIES
46



1 REFERENCES

[AD 1] :


SOHO AOCS ACU Telecommand Requirements Definition
SH-BAE-DS-637
Issue 9A (July 1999)

[AD 2] :


SOHO AOCS Telemetry Packet Requirements Definition
SH-BAE-DS-638
Issue 8A (July 1999)

[RD 1] :


SOHO gyroless AOCS ACU software user requirements
SH-MMB-RS-7014
Issue 1 (May 1999)

[RD 2] :


SOHO gyroless AOCS ACU software user manual
SH-BAe-MA-4041
Issue 5 (July 1999)

2 UPDATES OF TC

The TC documentation [AD1] has been completely re-issued for the gyroless software, as an update of the existing former operational documentation, previously annexed to the SOHO SUM (AOCS part). This [AD1] documentation shall therefore be used as the reference document concerning TC's.

This document addresses both the delta's and the TC remaining valid, with bar-marked changes.

For completeness, the following table presents the AOCS gyroless Telecommand summary, while the analysis of the changes is summed up in the following pages.


NAME
DESCRIPTION


ABACU001
Unchecked i/o write


ABACU002
Unchecked memory write


ABACU003
Write to telemetry packet


ABACU004
Dummy telecommand


ABACU101
MACS bus command


ABACU102
Change task parameters


ABACU103
Checked memory write


ABACU104
Set telemetry packet type


ABACU105
Set memory dump parameters


ABACU106
I/o read


ABACU107
not defined


ABACU108
On board time transmission


ABACU201
Thruster command


ABACU202
Unused


ABACU203
SAS bias


ABACU204
Unused


ABACU205
Roll Manoeuvre command


ABACU206
Roll Attitude Telemetry command


ABACU207
Unused


ABACU208
Unused


ABACU209
Modify h/w config. parameter


ABACU210
Roll Steering Law Command


ABACU211
SSU command


ABACU212
Unused


ABACU213
SSU  Common Function Command


ABACU214
FPSS Common Function Command


ABACU215
General Mode command


ABACU216
Unused


ABACU217
WDE  Common Function Command


ABACU218
General Common Function Command


ABACU219
Set PCPG task parameters

The evolutions of these telecommands, as part of the AOCS software modification, are detailed hereafter.

As per the synthesis provided in the old SOHO User's manual, the definition of a telecommand identifier in the following text is often followed by a backslash and another number. This refers to the instance of the telecommand corresponding to the identifier but with the Data Description Word defined by the number following the backslash.

The unchanged telecommands are not detailed. The formerly unused and unchanged telecommands are not reprinted.

Level 0 telecommands :

ABACU001
Unchecked i/o write 



Unchanged.

ABACU002
Unchecked memory write 


Unchanged.

ABACU003
Write to telemetry packet 


Unchanged.

ABACU004
Dummy telecommand 



Unchanged.

Level 1 telecommands :

ABACU101
MACS bus command 



Unchanged.

ABACU102
Change task parameters



Unchanged. 

ABACU103
Checked memory write 



Unchanged.

ABACU104
This block telecommand is used to set the telemetry packet type. 

The pre‑defined types available are still being Type 2, Type 3.1, Type 3.2, Type 3.3, and Type 3.4. The change in the telecommand occurs at the level of the definition of the interface word used to command the packet types. 

ABACU105
Set memory dump parameters 


Unchanged.

ABACU106
I/o read 




Unchanged.

ABACU108
On board time transmission 


Unchanged.

Level 2 telecommands :

ABACU201
This block telecommand is used to command open loop thruster firings.

There is no change into the definition, but this telecommand is now rejected in CRP mode and in Normal Mode. Note that if more than one thruster has to be commanded at a time with this telecommand, the start times of the pulses have to be synchronized. Upon assertion of this telecommand, the CRS drift estimation and estimation logic are reset and the stars are set to non eligible

ABACU203
SAS bias (new name)



Unchanged (except the updated name)

ABACU205
Roll Manoeuvre command




ABACU205/0
This block telecommand is now made invalid. Its use has been superseded by ABACU205/4

ABACU205/1
This block telecommand is now made invalid. The Jrc term is no more used in the roll algorithms.

ABACU205/2
This block telecommand is now made invalid. The SSU mapping threshold is directly handled by the ABACU211/6 mapping command sent to the SSU.

ABACU205/3
This block telecommand is now made invalid. There is no more IRU to SSU swapping logic.

ABACU205/4
This block telecommand is used to set up the requested roll slew angle used to define a slew manoeuvre in CRP or in RMW and NM modes. The telecommand sets the parameters as defined, and they can be verified in ACU through a memory dump, if required, prior to the manoeuvre being initiated (using ABACU205/5).

ABACU205/5
This block telecommand is used to initiate a roll slew manoeuvre after the required slew parameters have been uplinked using ABACU205/4 and verified by memory dump.

ABACU205/6
This block telecommand can be used to abort a roll slew manoeuvre. Upon the execution of this abort, in either CRP, RMW or NM modes, the roll angle reference will be kept to the current commanded reference at the date of the abort.

ABACU206
Roll Attitude Telemetry command

ABACU206/0
This block telecommand is now made invalid. The source of telemetry selection is made mode dependant.

ABACU206/1
This block telecommand is used to set the roll attitude telemetry offset. This telecommand definition is unchanged. It is possible to set the roll attitude telemetry reference point to any position around the roll axis.  It is a ground operations responsibility to set and trim this variable to an appropriate value that meets the end‑users needs. The physical interpretation of this value is mode dependant. The roll attitude telemetry offset is automatically initialised from the roll telemetry value at modes transitions from/to the CRP mode.

ABACU209
Modify h/w config. parameter 


Unchanged.

ABACU210
Roll Steering Law Command

ABACU210/0
This block telecommand is used to set the roll steering law function control parameters.  There is no change in the definition of that telecommand, except that the start of the roll scan law is now made conditional to the SSU being in a valid mode (mapping, searching tracking, searching tracking restricted), and control star being valid and eligible.

ABACU210/1‑400  This block telecommand is used to set the contents of the roll steering law data table.  The physical definition of the loaded parameters changes if the roll steering law is not related to the position of the control star at date of upload. Otherwise, there is no change of interface.

ABACU211
SSU commands




Unchanged, with clarifications.

The reset command (ABACU211/0), the CCD test command (ABACU211/1), the memory test mode command (ABACU211/2), the stand-by mode command (ABACU211/3), the program uploading mode (ABACU211/7), the SSU downloading mode (ABACU211/8) shall not be used if the operation mode is either RMW or NM modes. These modes can only be used in CRP mode form SSU trouble shooting.

Note that upon commanding of the SSU reset (ABACU211/0), the SSU patches are not lost. This occurs only if the SSU resets itself.

The SSU Search/Track mode (ABACU211/4) and mapping mode (ABACU211/6) are to be operated while retaining no more than 2 stars.

The SSU to Search/Track Restricted mode (ABACU211/5) is now a valid mode. The level of roll angle drift experienced in CRP mode makes its used only suitable in RMW and NM modes.

ABACU212
The former IRU common function commands are now made unvalid. The block telecommand is renamed unused.

ABACU213
SSU  Common Function Command
ABACU213/0
Unchanged. This block telecommand is used to update the value of the variable Control_Star in the SSU processing function. It is essential to check that the star data is valid and the star has been declared eligible (and the RSL offset has been adequately updated) for the value of control star to be selected. This telecommand resets the SEU staircase counts.

ABACU213/1
This block telecommand, which was used to update the roll reference angle of star 1, is now made invalid. Its use has been superseded by ABACU213/A, which updates the RSL offset of star 1. 

ABACU213/2
This block telecommand, which was used to update the roll reference angle of star 2, is now made invalid. Its use has been superseded by ABACU213/B, which updates the RSL offset of star 2.

ABACU213/3
This block telecommand, which was used to update the roll reference angle of star 3, is now made invalid. Its use has been superseded by ABACU213/C, which updates the RSL offset of star 3.

ABACU213/4
This block telecommand, which was used to update the roll reference angle of star 4, is now made invalid. Its use has been superseded by ABACU213/D, which updates the RSL offset of star 4.

ABACU213/5
This block telecommand, which was used to update the roll reference angle of star 5, is now made invalid. Its use has been superseded by ABACU213/E, which updates the RSL offset of star 5.

ABACU213/6
There is no change associated to that telecommand. This block telecommand is used to update the state of the Roll_Off_Pointing flag.  

ABACU213/7
There is no change associated to that telecommand This block telecommand is used to set the threshold for the Roll_Off_Pointing flag. 

ABACU213/8
This block telecommand is now used to force a star swap. 

ABACU213/9
This block telecommand, which was used to enable/disable the SSU_SEU monitor, is now made unvalid. The SSU_SEU monitor is now always enabled.

ABACU213/A
This new block telecommand is used to trim the RSL offset of star 1. The trim shall respect the roll offset constraints.

ABACU213/B
This new block telecommand is used to trim the RSL offset of star 2. The trim shall respect the roll offset constraints.

ABACU213/C
This new block telecommand is used to trim the RSL offset of star 3. The trim shall respect the roll offset constraints.

ABACU213/D
This new block telecommand is used to trim the RSL offset of star 4. The trim shall respect the roll offset constraints.

ABACU213/E
This new block telecommand is used to trim the RSL offset of star 5. The trim shall respect the roll offset constraints.

ABACU213/F
This new block telecommand is used to force the CRP flag.

ABACU213/10 This new block telecommand is used to set the star eligibility flag. The telecommand consists in one star selection word (1 to 5) and the associated star eligibility status. If the is SSU in a valid mode (mapping, searching tracking, searching tracking restricted), and the selected star is valid, its RSL offset is initialised to a measured value.

ABACU213/11
 This new block telecommand is used to set the staircase filter threshold. Its is forbidden to increase the staircase filter threshold from its default value when the LVA is opened.

ABACU213/12 This new block telecommand is used to force the CRP flag.

ABACU214
FPSS Common Function Command
ABACU214/0
There is no change associated to that telecommand. This block telecommand is used to update the upper and lower thresholds for the pitch axis FPSS consistency check.

ABACU214/1
There is no change associated to that telecommand. This block telecommand is used to update the upper and lower thresholds for the yaw axis FPSS consistency check.

ABACU214/2
There is no change associated to that telecommand. This block telecommand is used to update the scale factor for the pitch and yaw axis FPSS processing function.

ABACU214/3
This block telecommand, which was used to trim the pitch and yaw angles references, is made unvalid. It is superseded by the use of ABACU214/6 for the pitch angle and ABACU214/7 for the yaw angle.

ABACU214/4
There is no change associated to that telecommand. This block telecommand is used to update the threshold for the Xaxis_Off_Pointing flag.  This flag is set true (and latched) if the pitch and/or yaw controller error (sum of squares) exceeds a threshold, or at start of PCPG or attitude profiles on the pitch or yaw axis.

ABACU214/5
This block telecommand is used to set or reset the Xaxis_Off_Pointing flag (see above).  Note that the default threshold is zero, hence this flag is set until the threshold is set to an appropriate level, and this telecommand is used to clear the flag.

ABACU214/6
This new block telecommand is used to generate a pitch attitude profile. This profile is executed if the targeted pitch reference is below 2°, and no attitude profile is currently on going.

ABACU214/7
This new block telecommand is used to generate a yaw attitude profile. This profile is executed if the targeted yaw reference is below 2°, and no attitude profile is currently on going.

ABACU215
General Mode command 


Unchanged, with clarifications.

This block telecommand is used to update mode specific "infrequent" variables.  The mode word has been extended to mode 5 (new CRP mode).

ABACU216
The former PROS common function commands are now made unvalid. The block telecommand is renamed unused.

ABACU217
WDE  Common Function Command

ABACU217/0
There is no change associated to that telecommand. This block telecommand is used to update the speed references for the reaction wheel speed loops.  The main purpose of this telecommand is to assign required speeds (and hence required momentum) to the reaction wheels at ESR exit.

ABACU217/1
There is no change associated to that telecommand. This block telecommand is used to update the maximum torque level that the reaction wheel speed control loops use to decelerate the wheels.

ABACU217/2
This new block telecommand is used to execute the CRS drift estimation algorithms. This command is only relevant to RMW and NM modes.

ABACU217/3
This new block telecommand is used to update the CRS drift compensation delta value. This command can be send in CRP, RMW, NM modes.

ABACU217/4
This new block telecommand is used to authorise the Hx computation and monitoring functions inside the AOCS S/W. This command can be send in CRP, RMW, NM modes. This command can not be send in stand-by mode.

ABACU218
General Common Function Command


Unchanged, with clarifications

This block telecommand is used to update common function specific "infrequent" variables. The telecommand updates the current values so the effect is immediate. Common functions now includes the attitude profile and the momentum (Hx, CRS) common functions.

ABACU219
Set PCPG task parameter 



Unchanged

UPDATES OF TM

2.1 APPROACH FOR DEFINING NEW TELEMETRY

The TM documentation [AD2] has been completely re-issued for the gyroless software, as an update of the existing former operational documentation, previously annexed to the SOHO SUM (AOCS part).

The information of this [AD2] documentation is duplicated here with the following extra information, which helps to better define and understand the use of these telemetry points. :

· Their Mnemonic.

· Their address in TM packet.

· A short text description.

These telemetry points are described though :

· The nature of the change

· The S/W definition

· A brief description of the calibration curve, or the associated status text definition.

· A brief description of the limits

· The validity condition (regarding AOCS S/W mode)

· A description field covering in particular the operational usage of the telemetry.

The detailed definition of the telemetry associated limits and the associated calibration curve is found in the Gyroless user's manual section 5. 

2.2 PACKET TYPE 2

2.2.1 Mode status word

Mnemonic :


AKMODEST

Nature of change :

update of existing telemetry

Position in AOCS packet : 
words 10 (AOCSHK1) and  405(AOCSHK2)

Short text description :

ACU mode status word

Definition (changes are underlined) :

Bit 0  (MS bit)
:
1 - Mode transition in progress

0 - No mode transition in progress

Bit 1
:


Bit 2
:
Bits 1 to 4 give the currently 

Bit 3
:
commanded mode as set by the 

Bit 4
:
mode relays



Bit 5
:


Bit 6
:
Bits 5 to 8 give the currently

Bit 7
:
active mode

Bit 8
:


Bit 9
:
1 - CRP flag set

0 - CRP flag clear (not set)



Bit 10
:
Bit 10 gives the telemetry packet type as 

Defined by block telecommand ABACU104

(0 = type 2, 1 = type 3)



Bit 11
:
1 - Hx flag set

0 - Hx flag not set



Bit 12
:
Always 1 - indicates updated telemetry



Bit 13
:


Bit 14
:
Bits 13 to 15 give the telemetry packet 

Bit 15  (LS bit)
:
subtype code as set by telecommand ABACU104

Status text :


Refer to paragraphs linked to elementary telemetries

Validity :


Always : not dependant from AOCS mode nor AOCS TM packet type

Limits / operational range :
N/A (refer to elementary mnemonics)

Update rate :
This telemetry is an immediate telemetry word. It is updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.
Description :

This word is set twice inside AOCS packet, once in AOCSHK1 and once in AOCSHK2, and is available in all updated TM packets at the same places.

For detailed definition, refer to elementary Mnemonics.

2.2.2 CRP flag

Mnemonic :


AKMDSCRP

Nature of change :

new telemetry

Position in AOCS packet : 
words 10 (AOCSHK1) and 405 (AOCSHK2) / bit 9

Short text description :

CRP flag

Definition :

Bit 9
:
1 - CRP flag raised

0 - CRP flag not raised



Status text :

Bit 9
:
1 - DETECT

0 - NOT DETECT



Validity :


Not dependant from AOCS mode nor AOCS TM packet type





Meaningful only if SSU-SEU monitoring function is enabled in AOCS

Limits / operational range :
Expected state at "NOT DETECT"

Update rate :
This telemetry is an immediate telemetry word. It is updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.
Description :

This status is raised by the ACU software if the CRP monitoring function is authorised (default state, visible in AKSSUMON), in case no valid and eligible star is available to swap on. The CRP flag is used to by the COBS to command AOCS software in CRP mode.

This status can be forced by ABACU213/F. This status is cleared as part of the CRP to RMW transition.

2.2.3 TM packet type

Mnemonic :


AKMDSTMP

Nature of change :

new telemetry

Position in AOCS packet : 
words 10 (AOCSHK1) and 405 (AOCSHK2) / bits 10 and 13 to 15

Short text description :

Identification of packet type and subtype

Definition :

Bit 10
Bit 13
Bit 14
Bit 15
Definition

0
0
0
0
Packet type 2

1
0
0
1
Packet type 3.1

1
0
1
0
Packet type 3.2

1
0
1
1
Packet type 3.3

1
1
0
0
Packet type 3.4

Status text :

Bit 10
Bit 13
Bit 14
Bit 15
Text

0
0
0
0
TYPE 2

1
0
0
1
TYPE 3.1

1
0
1
0
TYPE 3.2

1
0
1
1
TYPE 3.3

1
1
0
0
TYPE 3.4

Validity :


Not dependant from AOCS mode nor AOCS TM packet type

Limits / operational range :
Expected state at "TYPE 2"

Update rate :
This telemetry is an immediate telemetry word. It is updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.
Description :

These bits reflect the packet type of the telemetry. This type is commanded by the ABACU104 telecommand. The pattern for type recognition is also applicable for "old" telemetry.

2.2.4 Hx flag

Mnemonic :


AKMDSHXF

Nature of change :

new telemetry

Position in AOCS packet : 
words 10 (AOCSHK1) and  405 (AOCSHK2) / bit 11

Short text description :

Hx Flag

Definition :

Bit 11
:
1 - Hx flag raised

0 - Hx flag not raised



Status text :

Bit 11
:
1 - DETECT

0 – NOT DETECT



Validity :


Not dependant from AOCS mode nor AOCS TM packet type





Meaningful if Hx function is authorised in ACU S/W

Limits / operational range :
Expected state at "NOT DETECT"

Update rate :
This telemetry is an immediate telemetry word. It is updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.
Description :

This status is raised by the ACU software if the Hx monitoring function is authorised (AKGLHXFN = ENAB), in case of abnormal value of the X component of the angular momentum embedded on the reaction wheels (AKHXVAL < AKHXLOW or AKHXVAL not within [AKHXMIN ,  AKHXMAX]).

The Hx flag is used to by the COBS to trigger ESR outside momentum management and station keeping phases.

The clearing of the Hx flag is performed when sending the ABACU217/4 telecommand.

2.2.5 Gyroless telemetry flag

Mnemonic :


AKMDSTMF

Nature of change :

new telemetry

Position in AOCS packet : 
words 10 (AOCSHK1) and 405 (AOCSHK2) / bit 12

Short text description :

gyroless telemetry flag

Definition :

Bit 12
:
Always set at 1 by gyroless SW



Status text :

Bit 12
:
1 – GYROLESS TM

0 – ORIGINAL TM



Validity :


Not dependant from AOCS mode nor AOCS TM packet type





Also valid in original telemetry.

Limits / operational range :
Expected state at "GYROLESS TM"

Update rate :

This telemetry is an immediate telemetry word. It is updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.
Description :

This bit is forced at 1 by the gyroless AOCS software.

This bit was implicitly always zero in the old (PROM) AOCS TM definition. This bit therefore traces unambiguously the presence of the gyroless telemetry and can be used as global gyroless telemetry validity condition.

2.2.6 Filtered wheels speed

Mnemonic :


AKWDFSP1 for wheel 1, ..., AKWDFSP4 for wheel 4

Nature of change :

new telemetry

Position in AOCS packet : 
words 91 for wheel 1 to 94 for wheel 4 (all AOCSHK1)

Short text description :

filtered wheels speed

Definition :

These words are sixteen bit signed integers, with the least significant bit corresponding to an increment of 0.122 rpm

Calibration curve :

As per definition, units to be displayed in rpm

Validity :


Not dependant from AOCS mode





Not dependant on Wheels ON/OFF status

Limits / operational range :
Expected range within +3000 and -3000 rpm for wheels ON





Expected value at 0 for wheel OFF





Yellow limit above 3000 rpm in magnitude





Red limit above 4100 rpm in magnitude

Update rate :
The parameter is computed at 20 Hz in the S/W, and reported once per TM format

Description :

These data are given for all the four reaction wheels in all AOCS modes and forced to zero for the wheel not used.

2.2.7 CRS raw measured angle

Mnemonic :


AKCRSMES

Nature of change :

new telemetry

Position in AOCS packet : 
word 95 (AOCSHK1)

Short text description :

CRS measured angle

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees .

Calibration curve :

As per definition, units to be displayed in degrees

Validity :
Telemetry available in all AOCS modes, but only meaningful in CRP mode.

Limits / operational range :
Can take any value between -pi (ie -180°), + pi (ie +180°). Yellow limit if not in range.

Update rate :
The parameter is computed at 2 Hz in the S/W, and reported once per TM format.
Description :

The CRS raw measured angle is computed from the filtered wheels speed in CRP mode. It corresponds to the angle between the transverse momentum vector embedded on the wheels and the spacecraft +Y axis. It is scaled on -pi to +pi by the software. If the CRS sensor is in its deadband, that is the Hy and the Hz terms are below  0.5 Nms (this is reported in by the AKGLRAVF CRS validity condition in telemetry), this angle is set to zero.

2.2.8 CRS current reference angle

Mnemonic :


AKCRSREF

Nature of change :

new telemetry

Position in AOCS packet : 
word 96 (AOCSHK1)

Short text description :

CRS current reference angle

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees .

Calibration curve :

As per definition, units to be displayed in degrees

Validity :
Telemetry available in all AOCS modes, but only meaningful in CRP mode.

Limits / operational range :
Can take any value between -pi (ie -180°), +pi (ie +180°). Yellow limit if not in range.

Update rate :
The parameter is computed at 2 Hz in the S/W, and reported once per TM format.
Description :

The CRS current reference angle is the control reference used in CRP. It is the sum of the initial reference angle taken 40s after entry into CRP or reinitialised after a roll manoeuvre with the cumulated CRS compensation since this date (AKCRSCMP). As such this reference evolves every 500s by an increment of AKCRSDRD.

This reference angle will therefore evolve each time CRP in re-entered, and during roll manoeuvres in CRP. At end of roll manoeuvre, the CRS current reference is kept continuous.

This reference can be offset by direct write to memory (steps less than 1° separated by 800s) or indirectly by the roll attitude profile command ABACU205. This latter command is the recommended approach.

2.2.9 CRS compensation angle

Mnemonic :


AKCRSCMP

Nature of change :

new telemetry

Position in AOCS packet : 
word 97 (AOCSHK1)

Short text description :

CRS compensation angle

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 2.750197E-3 degrees .

Calibration curve :

As per definition, units to be displayed in degrees

Validity :
Telemetry available in all AOCS modes, but only meaningful in CRP mode.

Limits / operational range :
The parameter can take any value (regular increase), the TM scrolls at +/- 90°, which corresponds nearly to 90 days in CRP without manoeuvres. The actual expected range is less than few degrees (it will be zeroed daily in CRP after the daily CRP roll correction : the expected rate of increase is 1°/day). No limit is set.

Update rate :
The parameter is updated every 500s in the CRP mode, and reported once per TM format.
Description :

The CRS compensation is zeroed at CRP entry and after roll manoeuvres in CRP. It increased every 500s by the AKCRSDRD value.

It is not intended to update or overwrite this parameter. 

2.2.10 CRS drift delta

Mnemonic :


AKCRSDRD

Nature of change :

new telemetry

Position in AOCS packet : 
words 98,99 (AOCSHK1)

Short text description :

CRS drift delta

Definition :

This data is provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 98 provides the 16 MS bits of the mantissa. Word 99 provides the 8 LS bits of the mantissa and the exponent

Calibration curve :

The data is coded in radians, and is to be displayed in degrees.

Validity :


Not dependant from AOCS mode, meaningful in all AOCS modes

Limits / operational range :
Expected range within 1e-4 rad (every 500s, ie 1° / day), Yellow limit set at three time the expected range 

Update rate :
Upon ground request by overwrite or ABACU217/2, recommended daily
Description :

The CRS drift delta is the delta angle added to the cumulated compensation (AKCRSCMP) every 500s. It is either computed on board by the CRS drift estimation algorithms (ABACU217/2) or has to be uploaded from ground (ABACU217/3).

In RMW, this value is automatically set to zero whenever a thruster telecommand is sent.

In CRP, when large slews are attempted (>10°), this value has to be set to zero by procedure before the manoeuvre. In addition, at end of manoeuvre, ground will upload a compensation value, derived from new ground predictions of wheel speeds evolution.

In given mission phases (after a delta V, after an attitude profile, at exit of CRP) two ABACU217/2 drift estimation algorithms commands have to be sent (separated by 12 hours) before the telemetry evolves.

2.2.11 Time of last CRS drift estimate

Mnemonic :


AKCRSDRT

Nature of change :

new telemetry

Position in AOCS packet : 
word 100 (AOCSHK1)

Short text description :

Time of last CRS drift estimate

Definition :

This word is a sixteen bit unsigned integer, with the least significant bit corresponding to an increment of 34.133 minutes

Calibration curve :

As per definition, units to be displayed in minutes.

Validity :


Not dependant from AOCS mode, meaningful in all AOCS modes

Limits / operational range :
No limits, no scroll of date anticipated over the mission (coding full scale is at 4.25 years)

Update rate :
Upon sending of ABACU217/2, recommended daily
Description :

Reflects the date of the last ABACU217/2 telecommand.

2.2.12 Value of roll steering law

Mnemonic :


AKRSLVAL

Nature of change :

new telemetry

Position in AOCS packet : 
words 292, 293 (AOCSHK2)

Short text description :

Current value of roll steering law

Definition :

This data is provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 302 provides the 16 MS bits of the mantissa.  Word 303 provides the 8 LS bits of the mantissa and the exponent.

Calibration curve :

The data is coded in radians, and is to be displayed in degrees.

Validity :
Telemetry available in all AOCS modes, but only meaningful in RMW and NM modes.

Limits / operational range :
As per programming of RSL table, no limits

Update rate :


As per programming of RSL table 

Description :

The telemetry is a reflect of the current value of the RSL table. The value is updated each time the RSL table scrolls or when the RSL is restarted.

2.2.13 Roll steering law offsets

Mnemonic :


AKRSLOF1 for star 1, ..., AKRSLOF5 for star 5

Nature of change :

new telemetry

Position in AOCS packet : 
words 294 to 303 (AOCSHK2)

Short text description :

Value of roll steering law offsets for stars 1 to 5

Definition :

These data are provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Words 294, 296, 298, 300, 302 provides the 16 MS bits of the mantissa for stars 1 to 5.  Words 295, 297, 299, 301, 303  provides the 8 LS bits of the mantissa and the exponent for stars 1 to 5.

Calibration curve :

The data are coded in radians, and are to be displayed in degrees.

Validity :
Telemetry available in all AOCS modes, but only meaningful in RMW and NM modes for the stars "eligible" AKGLELi = "ELIGIBLE".

Limits / operational range :
Depends on star position and programming of RSL table, no limits

Update rate :
Infrequent update of parameter (on specific operations + hourly for stars "eligible") 

Description :

The telemetry represents for the "eligible" stars (AKGLELi = "ELIGIBLE") the RSL offset, used to compute the star control reference (AKSSURAi) position from the RSL current value (AKRSLVAL), if this star is to become the control star.

The on board software initialises automatically the RSL offsets from the SSU measurements :

· Each time a star, including the control star, is made eligible,  that is :

· after new star is acquired, when the ground authorises its participation into the star swap process, 

· after delta -v or momentum management operations, when the ground reauthorize the star swapping
· after a mapping in RMW or NM
· In the frame of the CRP to RMW transition, for all the stars eligible (including the control star) 

· When a new roll scan law is uploaded, for all the stars eligible (including the control star), at the level of the ground demand for the Enable_roll_steering_law flag change from "false" to "true" status

· On an hourly basis for the "back-up" control stars (the ones eligible and not being the current control star) to cope with the distortions induced by the orbital motion

In all these opportunities, the objective is to get for the concerned star its RSL offset coherent with all the variables handled on board, making either the "nominal" control star or the "back-up" control star (and in some cases both) reference position initialised from measured position of the star in the SSU field of view. For that purpose, the initialisation can always take place if the star channel is valid, and causes the interference with the eligibility as described in the following section.

The initialisation is derived as follows :

 Measured_angle (N) computed from AKSSUZi - AKRSLVAL - AKRAO - PCPG_Angle (roll)

A specific possibility to trim the RSL offset table is provided by the ABACU213 block telecommand.

2.2.14 Gyroless status word

Mnemonic :


AKGLWORD

Nature of change :

new telemetry

Position in AOCS packet : 
word 304 (AOCSHK2)

Short text description :

Gyroless status word

Definition :

This word provides status information relating to the CRS/CRP and profile functions.  The significance of the bits is as follows:

Bit 0  (MS bit)
:
0

Bit 1
:
0

Bit 2
:
0

Bit 3
:
0

Bit 4
:
0

Bit 5
:
0

Bit 6
:
0



Bit 7
:
1 - Star 1 eligible for swapping

0 - Star 1 not eligible for swapping

Bit 8
:
1 - Star 2 eligible for swapping

0 - Star 2 not eligible for swapping

Bit 9
:
1 - Star 3 eligible for swapping

0 - Star 3 not eligible for swapping

Bit 10
:
1 - Star 4 eligible for swapping

0 - Star 4 not eligible for swapping

Bit 11
:
1 - Star 5 eligible for swapping

0 - Star 5 not eligible for swapping



Bit 12
:
1 - Hx function enabled

0 - Hx function disabled



Bit 13
:
1 - attitude profile in progress

0 – no attitude profile in progress



Bit 14
:
1 - CRP roll reference valid

0 - CRP roll reference not valid



Bit 15  (LS bit)
:
1 - CRS roll angle valid

0 - CRS roll angle not valid

Status text :


refer to paragraphs linked to elementary telemetries

Validity :


refer to paragraphs linked to elementary telemetries

Limits / operational range :
refer to paragraphs linked to elementary telemetries

Update rate :


refer to paragraphs linked to elementary telemetries
Description :




Refer to paragraphs linked to elementary telemetries

2.2.15 Eligibility status

Mnemonic :


AKGLEL1 for star 1, ..., AKGLEL5 for star 5

Nature of change :

new telemetry

Position in AOCS packet : 
word 304, bit 7 for star 1 to bit 11 for star 5 (All AOCSHK2)

Short text description :

eligibility status for star i

Definition :

Bit 7
AKGLEL1
:
1 – Star 1 eligible for swapping

0 – Star 1 not eligible for swapping

Bit 8
AKGLEL2
:
1 – Star 2 eligible for swapping

0 – Star 2 not eligible for swapping

Bit 9
AKGLEL3
:
1 – Star 3 eligible for swapping

0 – Star 3 not eligible for swapping

Bit 10
AKGLEL4
:
1 – Star 4 eligible for swapping

0 – Star 4 not eligible for swapping

Bit 11
AKGLEL5
:
1 – Star 5 eligible for swapping

0 – Star 5 not eligible for swapping



Status text :

Bit 7 to bit 11
:
1 – ELIGIBLE

0 – NOT ELIGIBLE

Validity :
Telemetry available in all AOCS modes, but only meaningful in RMW and NM modes

Limits / operational range :
Expected status at "eligible" for stars tracked, except in manoeuvre with thrusters and in mapping phase

Update rate :


Infrequent update of parameter (on specific operations)

Description :

A table of  five “eligibility” status for the five star channels is stored in memory to determine if a star is suitable for inclusion in the star swapping process. These status are reflected in the AKGLEL1 to AKGLEL5 telemetries. 

When a star channel is made eligible, if the star tracked in that channel is valid at the date of the action, the RSL offset of the star is initialised.

The setting (and resetting) of the eligibility condition can be performed by telecommand.

As a principle, the on board software never sets these status to "eligible". On the other hand, the on board software forces some of these status to non "eligible" in the following conditions : 
· The setting of the eligibility condition of a star channel by telecommand is only possible if the star tracked in that channel is valid at the date of the action. If not, the action is rejected and a block telecommand error is reported
· The eligibility condition of the current control star is set to "false" if a change of control star is demanded by the star swap logic

· The eligibility table is set to "false" for all stars not valid, as part of the CRP to RMW modes transition.

· Upon the assertion of an ABACU201 thruster telecommand, all the star (including the guide star) eligibility table is set to "false"

· Upon the assertion of mapping commanded to the SSU, all the star (including the guide star) eligibility table is set to "false"

· At the start (execute order) of a new roll steering law, or when their RSL offset is refreshed every hour, the eligibility condition is set to "false" for all the "back-up" control stars (the tracked and eligible stars not being the control star) if they appear not to be at a valid condition.

The synthesis and the objectives of all the actions linked to handling the eligibility are summarised as per the following table.

WHEN
WHO
WHAT
WHY

In CRP before exit to RMW (after mapping being commanded)
Ground by TC
Setting eligibility to "true" on valid stars
- Necessary on the first control star for RMW for allowing transition,
- At transition, initialise RMW and RSL offsets on all the eligible and valid stars

At transition to RMW.
On board S/W
Setting eligibility to "false" on all stars channels not valid
- Avoidance of inappropriate RSL offset initialisation

After acquisition of new stars in RMW and NM
Ground by TC
Setting eligibility to "true" on new stars
- Inclusion of stars in the star swap process
- Initialise RSL offset for new stars

When setting the eligibility to "true" by TC (all modes)
On board S/W
Setting eligibility to "false" on the stars channel if not valid
- Avoidance of inappropriate RSL offset initialisation

At release of stars in RMW and NM
Ground by TC
Setting eligibility to "false" on released stars
- Avoidance of later situations where valid stars can be acquired in these channels, with eligibility status and RSL offsets not initialised properly

Before ABACU201 being  executed, when the LVA is still closed.
Ground by TC
Setting eligibility to "false" on all stars channels
- Inhibition of the star swap process during thruster manoeuvres

At ABACU201 assertion in S/W.
On board S/W
Setting eligibility to "false" on all stars channels
- Inhibition of the star swap process during thruster manoeuvres (back-up)

After ABACU201 being  executed, once the LVA is closed.
Ground by TC
Setting eligibility to "true" on all valid stars
- Reauthorisation of the star swap process
 (will Initialise RSL offset for these stars)

At mapping command assertion in S/W in any AOCS mode
On board S/W
Setting eligibility to "false" on all stars channels
- avoidance of situations where several valid stars can be acquired automatically, with eligibility status and RSL offsets not initialised properly

After mapping command being  executed in RMW and NM modes
Ground by TC
Setting eligibility to "true" on all valid stars
- Reauthorisation of the star swap process
 (will Initialise RSL offset for these stars)

When a star swap is commanded by the staircase filter
On board S/W
Setting eligibility to "false" on the control star
-Design solution to avoid endless swaps

-Allows eventually to go to CRP

At execute of a new RSL or during regular refresh of RSL offset
On board S/W
Setting eligibility to "false" on the stars not being the control star, if not valid
- Avoidance of inappropriate RSL offset initialisation

Synthesis for eligibility handling

Hx function status

Mnemonic :


AKGLHXFN

Nature of change :

new telemetry

Position in AOCS packet : 
word 304, bit 12 (AOCSHK2)

Short text description :

Hx function status

Definition :

Bit 12
:
1 – Hx function enabled (AOCS level)

0 – Hx function disabled (AOCS level)



Status text :

Bit 12
:
1 – ENAB

0 – DISAB



Validity :


Not dependant from AOCS mode

Limits / operational range :
Expected state at "ENAB", except at gyroless S/W loading

Update rate :


This status shall always remain "ENAB"

Description :

This status is handled by the ground. If the function is disabled, the contact with the spacecraft shall not be suspended. The inhibition of the function does not allow the tests linked to the Hx value to be performed inside the AOCS software, and consequently the raising of the Hx flag.

The enabling of the status is done by ABACU217/4 telecommand

2.2.16 Attitude profile status

Mnemonic :


AKGLPROF

Nature of change :

new telemetry

Position in AOCS packet : 
word 304, bit 13 (AOCSHK2)

Short text description :

Attitude profile status

Definition :

Bit 13
:
1 - attitude profile in progress

0 - no attitude profile in progress



Status text :

Bit 13
:
1 - YES

0 - NO



Validity :


Not dependant from AOCS mode

Limits / operational range :
Status at "YES" only during manoeuvres

Update rate :


Pending operations
Description :

This status is handled by the software. It reflects an attitude profile (roll, pitch or yaw) being in progress, whichever the AOCS mode. Only one attitude profile on one axis can be effective at a time.

2.2.17 CRP roll reference validity flag

Mnemonic :


AKGLRRVF

Nature of change :

new telemetry

Position in AOCS packet : 
word 304, bit 14 (AOCSHK2)

Short text description :

CRP roll reference validity flag

Definition :

Bit 14
:
1 – CRP roll reference valid

0 – CRP roll reference not valid



Status text :

Bit 14
:
1 – VALID

0 – NOT VALID



Validity :


Not dependant from AOCS mode, but meaningful only in CRP

Limits / operational range :
Expected state at "valid"

Update rate :


Changes only if CRS is to enter its deadband (not nominal)

Description :

This status is handled by the software. It reflects the nominal behaviour of CRP after the 40s initialisation period. This status is " NOT VALID " when the CRS enters its deadband.

2.2.18 CRS angle validity flag

Mnemonic :


AKGLRAVF

Nature of change :

new telemetry

Position in AOCS packet : 
word 304, bit 15 (AOCSHK2)

Short text description :

CRS angle validity flag

Definition :

Bit 15  (LS bit)
:
1 - CRS roll angle valid

0 - CRS roll angle not valid

Status text :

Bit 15  (LS bit)
:
1 - VALID

0 - NOT VALID

Validity :


Not dependant from AOCS mode, but meaningful only in CRP

Limits / operational range :
Expected state at "valid"

Update rate :


Changes only if CRS is to enter its deadband (not nominal)

Description :

This status is handled by the software. It reflects the nominal behaviour of CRS after the 40s initialisation period. This status is " NOT VALID " when the CRS enters its deadband.

2.2.19 Roll slew angle (CRP)

Mnemonic :


AKRSLEW

Nature of change :

new telemetry

Position in AOCS packet : 
word 305 (AOCSHK2)

Short text description :

Roll slew angle (CRP)

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees.

Calibration curve :

As per definition, units to be displayed in degrees

Validity :
Not dependant from AOCS mode, but meaningful only in CRP during roll manoeuvres (zero otherwise)

Limits / operational range :
Value will increase up to the desired delta roll angle in manoeuvre, will stay at zero otherwise.

Update rate :


At 2 Hz, reflected once per packet.

Description :

This data is used to perform the roll slews in CRP. It is always at zero outside the roll profiles, and ramps up to the targeted slew angle during the CRP profile. At profile completion, this value is reset to zero and the revelant initialisations of the CRP roll reference and the roll telemetry offset are done.

The command of the manoeuvre which generate the increase of the parameter is the ABACU205.

2.2.20 Roll attitude offset (RMW / NM)

Mnemonic :


AKRAO

Nature of change :

new telemetry

Position in AOCS packet : 
word 306 (AOCSHK2)

Short text description :

Roll attitude offset (RMW / NM)

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees.

Calibration curve :

As per definition, units to be displayed in degrees

Validity :
Not dependant from AOCS mode, but meaningful only in CRP during roll manoeuvres (zero otherwise)

Limits / operational range :
Value will increase up to the desired delta roll angle in manoeuvre, will stay at zero otherwise.

Update rate :


At 20 Hz, reflected once per packet.

Description :

This data is used to perform the roll trims in RMW and NM. It is always at zero outside the roll profiles, and ramps up to the targeted slew angle during the RMW or NM roll trim profiles. At profile completion, this value is reset to zero and the revelant initialisations of the roll attitude reference, the RSL offset and the roll telemetry offset are done.

The command of the manoeuvre which generate the increase of the parameter is the ABACU205.

2.2.21 Maximum SEU Staircase filter value over the TM format

Mnemonic :


AKSEUMAX

Nature of change :

new telemetry

Position in AOCS packet : 
word 307 (AOCSHK2)

Short text description :

Maximum SEU Staircase filter value over the TM format

Definition :

This word is a sixteen bit unsigned integer.

Calibration curve :

none

Validity :
Not dependant from AOCS mode, but meaningful only in RMW and NM modes

Limits / operational range :
None

Update rate :


Once per packet

Description :

This data reflects the delta count value of the staircase filter applied on the control star over the TM format period. It is reset automatically to zero by the BCP 1 pulse on board.

2.2.22 SEU Staircase filter threshold

Mnemonic :


AKSEUTH

Nature of change :

new telemetry

Position in AOCS packet : 
word 308 (AOCSHK2)

Short text description :

SEU Staircase filter threshold

Definition :

This word is a sixteen bit unsigned integer.

Calibration curve :

none

Validity :
Not dependant from AOCS mode, but meaningful only in RMW and NM modes

Limits / operational range :
Should not evolve from the default value at 5.

Update rate :


Constant value

Description :

This data reflects the threshold of the staircase filter applied on the control star. Its update is possible by the ABACU213/11 telecommand.

2.2.23 SEU Staircase count

Mnemonic :


AKSEUCNT

Nature of change :

new telemetry

Position in AOCS packet : 
word 309 (AOCSHK2)

Short text description :

SEU Staircase count

Definition :

This word is a sixteen bit unsigned integer.

Calibration curve :

none

Validity :
Not dependant from AOCS mode, but meaningful only in RMW and NM modes

Limits / operational range :
Increases each time a measurement outage is reported by the staircase filter

Update rate :


Potentially each SSU cycle, reported once per TM packet.

Description :

This data reflects the current count value of the staircase filter applied on the control star. This value scrolls at 65535. The value is never zeroed, except if performed on ground by a direct memory write.

2.2.24 Number of star swaps

Mnemonic :


AKNSWAPS

Nature of change :

new telemetry

Position in AOCS packet : 
word 310 (AOCSHK2)

Short text description :

Number of star swaps

Definition :

This word is a sixteen bit unsigned integer.

Calibration curve :

none

Validity :
Not dependant from AOCS mode, but meaningful only in RMW and NM modes

Limits / operational range :
Increases each time a star swap is performed by the software.

Update rate :


Infrequently, reported once per TM packet.

Description :

This data reflects the number of star swaps since ACU initialisation or ground reset. This value can be zeroed by the ABACU213/12 telecommand. 

2.2.25 Z spike filter (Patch 6) threshold

Mnemonic :


AKZFILTH

Nature of change :

new telemetry

Position in AOCS packet : 
word 311 (AOCSHK2)

Short text description :

SSU Z co-ordinate filter threshold

Definition :

This word is a sixteen bit unsigned integer, with the least significant bit corresponding to an increment of 1 SSU unit (1/7 (m)

Calibration curve :

As per definition, units to be displayed in arcseconds.

Validity :
Not dependant from AOCS mode, but meaningful only in RMW and NM modes

Limits / operational range :
Should not evolve from the default value at 125.

Update rate :


Constant value

Description :

This data reflects the threshold of the Z spike filter applied on the control star. Its update is possible by memory write.

2.2.26 Z spike (Patch 6) count

Mnemonic :


AKZSPIKE

Nature of change :

new telemetry

Position in AOCS packet : 
word 312 (AOCSHK2)

Short text description :

Number of filtered spikes on SSU Z co-ordinate

Definition :

This word is a sixteen bit unsigned integer.

Calibration curve :

none

Validity :
Not dependant from AOCS mode, but meaningful only in RMW and NM modes

Limits / operational range :
Increases each time Z spike rejection is performed by the software.

Update rate :


Infrequently, reported once per TM packet.

Description :

This data reflects the number of times SSU Z-co-ordinate spike filter threshold value has been exceeded since ACU initialisation, mode change, star swap or ground reset (by memory write).

2.2.27 Hx threshold

Mnemonic :


AKHXTH

Nature of change :

new telemetry

Position in AOCS packet : 
word 313

Short text description :

Hx threshold

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms
Calibration curve :

As per definition, units to be displayed in Nms.

Validity :
Not dependant from AOCS mode

If Hx function is authorised in AOCS (AKGLHXFN = ENAB)

Limits / operational range :
Should not evolve from the default value at 7 Nms.

Update rate :


Constant value

Description :

This value is used to compute the Hx minimum and maximum bound at initialisation of the Hx function, and each time the re-initialisation of the bounds are demanded from the ground (weekly or more frequently, and after operations with thrusters). This value can only be modified through a write to memory.

2.2.28 Hx lowest edge

Mnemonic :


AKHXLOW

Nature of change :

new telemetry

Position in AOCS packet : 
word 314 (AOCSHK2)

Short text description :

Hx lowest edge

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms
Calibration curve :

As per definition, units to be displayed in Nms.

Validity :
Not dependant from AOCS mode

If Hx function is authorised in AOCS (AKGLHXFN = ENAB)

Limits / operational range :
Should not evolve from the default value at -10 Nms.

Update rate :


Constant value

Description :

This value is the lowest Hx value to be tolerated on the reaction wheels for granting an ESR autonomy of 24 hours outside the thruster operations. This value can only be modified through a write to memory.

2.2.29 Hx max bound

Mnemonic :


AKHXMAX

Nature of change :

new telemetry

Position in AOCS packet : 
word 315 (AOCSHK2)

Short text description :

Hx max bound

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms
Calibration curve :

As per definition, units to be displayed in Nms.

Validity :
Not dependant from AOCS mode

If Hx function is authorised in AOCS (AKGLHXFN = ENAB)

Limits / operational range :
Will always be coherent with the AKHXVAL telemetry within the AKHXTH value.

Update rate :


Irregular update (weekly)

Description :

This value is used to define a lower limit acceptable form the Hx evolution (AKHXVAL) each time the re-initialisation of the bounds are demanded from the ground (weekly or more frequently, and after operations with thrusters) by an ABACU217/4 telecommand. The value is initialised at that stage from the current Hx value (AKHXVAL) - the Hx threshold (AKHXTH).

2.2.30 Hx min bound

Mnemonic :


AKHXMIN

Nature of change :

new telemetry

Position in AOCS packet : 
word 316 (AOCSHK2)

Short text description :

Hx min bound

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms
Calibration curve :

As per definition, units to be displayed in Nms.

Validity :
Not dependant from AOCS mode

If Hx function is authorised in AOCS (AKGLHXFN = ENAB)

Limits / operational range :
Will always be coherent with the AKHXVAL telemetry within the AKHXTH value.

Update rate :


Irregular update (weekly)

Description :

This value is used to define a higher limit acceptable form the Hx evolution (AKHXVAL) each time the re-initialisation of the bounds are demanded from the ground (weekly or more frequently, and after operations with thrusters) by an ABACU217/4 telecommand. The value is initialised at that stage from the current Hx value (AKHXVAL) + the Hx threshold (AKHXTH).

2.2.31 Hx value

Mnemonic :


AKHXVAL

Nature of change :

new telemetry

Position in AOCS packet : 
word 317 (AOCSHK2)

Short text description :

Hx value

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms
Calibration curve :

As per definition, units to be displayed in Nms.

Validity :
Not dependant from AOCS mode

If Hx function is authorised in AOCS (AKGLHXFN = ENAB)

Limits / operational range :
Will always be coherent with the AKHXMIN AND AKHXMAX telemetry within the AKHXTH value.

Update rate :


Slow evolution according to orbit

Description :

This value reflects the Hx value derived form the reaction wheels speeds. It is not updated by ground.

2.2.32 SSU process status word

Mnemonic :


AKSSUPST

Nature of change :

update of existing telemetry

Position in AOCS packet : 
word 364 (AOCSHK2)

Short text description :

SSU process status word

Definition (changes are underlined) :

Control star selection and SSU, RSL and PCPG flag states

Bit 0  (MS bit)
:
0

Bit 1
:
0

Bit 2
:
0

Bit 3
:
1 – SSU SEU monitoring enabled

0 – SSU SEU monitoring disabled



Bit 4
:
1 – Payload Calibration Profile in progress

0 – No Payload Calibration Profile in progress



Bit 5
:
1 – SSU Memory Download is in progress

0 – No SSU Memory Download in progress



Bit 6
:
1 – SSU Memory Download buffer full

0 – SSU Memory Download buffer not full



Bit 7
:
1 – Roll telemetry based on SSU

0 – Roll telemetry based  on CRS



Bit 8
:
1 – Roll Steering Law enabled

0 – Roll Steering Law disabled



Bit 9
:
0

Bit 10
:
0



Bit 11
:
1 – Mapping finished

0 – Mapping not finished



Bit 12
:
1 – Control star is valid (see note)

0 – Control star is not valid (see note)



Bit 13
:
3 bit binary coding (bit 15 is LS bit) of 

Bit 14
:
Control star selected (1..5)

Bit 15  (LS bit)
:


Bit 12 =1 only if:

(The star data status word indicates “data valid – full accuracy” for the control star)

AND (SSU mode is search/tracking OR search/tracking restricted OR mapping)

AND (SSU is declared “healthy” by SSU health check).

Status text :


refer to paragraphs linked to elementary telemetries

Validity :


refer to paragraphs linked to elementary telemetries

Limits / operational range :
refer to paragraphs linked to elementary telemetries

Update rate : 


refer to paragraphs linked to elementary telemetries
Description :

refer to paragraphs linked to elementary telemetries

2.2.33 Roll telemetry source

Mnemonic :


AKSSUATM

Nature of change :

updated telemetry

Position in AOCS packet : 
word 364 / bit 7 (AOCSHK2)

Short text description :

SSU ATTITUDE TM FLAG

Definition :

Bit 7
:
1 - Roll telemetry SSU based

0 - Roll telemetry CRS based



Status text :

Bit 7
:
1 - SSU

0 - CRS



Validity :


Not dependant from AOCS mode

Limits / operational range :
CRS in CRP (after 40s), SSU in RMW and NM

Update rate :


pending mode transitions

Description :

This status is raised by the ACU software automatically, pending on the ACU mode and mode phase.

2.2.34 Control star valid flag

Mnemonic :


AKSSUCSV and image AKS34CSV

Nature of change :

updated telemetry

Position in AOCS packet : 
word 364 / bit 12 (AOCSHK2)

Image at word 121 / bit 12 in packet 3.4 (AOCSHK1) 

Short text description :

Control star valid flag

Definition :

Bit 12
:
1 - Control star is valid (see note)

0 - Control star is not valid (see note)



Bit 12 = 1 indicates that the SSU mode is either search/tracking, search/tracking restricted or mapping, and the IN field for the currently defined control star in the most recently acquired star data status word indicates ‘Data valid - full accuracy’ and the SSU health check result is ‘healthy’. Bit 12 = 0 is the inverse of this condition.

Status text :

Bit 12
:
1 - VALID

0 - NOT VALID



Validity :
Telemetry available in all AOCS modes, but only meaningful in RMW and NM modes

Limits / operational range :
Expected status at "valid" for stars tracked

Update rate :


Potentially each SSU cycle, reported once per TM packet.

Description :

This status is raised by the ACU software automatically.

2.2.35 FPSS processed pitch attitude

Mnemonic :


AKFPITCH

Nature of change :

new telemetry

Position in AOCS packet : 
word 403 (AOCSHK2)

Short text description :

processed FPSS pitch attitude

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of of 0.3 arcsec.
Calibration curve :

As per definition, units to be displayed in degrees.

Validity :


All AOCS modes



Limits / operational range :
Within +/- 2°

Update rate :


Computed at 20 Hz, reported once per TM packet.
Description :

Processed pitch angle from the FPSS by the ACU software.

2.2.36 FPSS processed yaw attitude

Mnemonic :


AKFYAW

Nature of change :

new telemetry

Position in AOCS packet : 
word 404 (AOCSHK2)

Short text description :

processed FPSS yaw attitude

Definition :

This word is a sixteen bit signed integer, with the least significant bit corresponding to an increment of of 0.3 arcsec.
Calibration curve :

As per definition, units to be displayed in degrees.

Validity :


All AOCS modes



Limits / operational range :
Within +/- 2°

Update rate :


Computed at 20 Hz, reported once per TM packet.
Description :

Processed yaw angle from the FPSS by the ACU software.

2.3 PACKET TYPE 3.1

The modification of the packet type 3.1 are as follows :

· Replace definition of Word 10 as follows.

Word 10 = AKMODEST

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU. The definition of this word is identical with that of word 10 in the type 2 packet.

The full description of word 10 is given in the frame of packet type 2

· Replace the definition of words 281 to 405 as follows:

Words 281 to 404

The contents of 124 sequential memory locations commencing from the address subsequent to the one that provides the data for word 277 and wrapping from 0FFFFH to 0000H if necessary.

Word 405 = AKMODEST

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

The definition of this word is identical with that of word 10 above.

The full description of word 405 is given in the frame of packet type 2

· Replace the definition of words 409 to 535 and words 536 to 555 as follows:

Words 409 to 536

The contents of 128 sequential memory locations commencing from the address subsequent to the one that provides the data for word 404 and wrapping from 0FFFFH to 0000H if necessary.

Words 537 to 555

These words shall be 0000H.

2.4 PACKET TYPE 3.2

No specific changes are required to the description of the packet type 3.2 content.

It shall only be noted that there are several blocks of words defined as being identical to the corresponding words in the type 2 packet (words 0 to 127, 278 to 405 and 534 to 555). These shall be identical to the definitions for the type 2 packet as revised by the relevant section above.

2.5 PACKET TYPE 3.3

The modification of the packet type 3.3 are as follows :

· Replace definition of Words 10 and 405 as follows.

Word 10 = AKMODEST

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU. The definition of this word is identical with that of word 10 in the type 2 packet.

Word 405 = AKMODEST

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

The full description of words 10 and 405 is given in the frame of packet type 2

2.6 PACKET TYPE 3.4

The modification of the packet type 3.4 are as follows :
· It should be noted that there are several blocks of words defined as being identical to the same, or other, blocks of words in the type 2 packet (words 0 to 90, 91 to 94, 95 to 98, 99 to 122, 281 to 284, 285 to 286, 287 to 290, 291, 292 to 294, 296 to 300 and 402 to 404).  These should be identical to the definitions for the type 2 packet as revised by the relevant section above.

· Word 405 is redefined as follows:

Word 405 = AKMODEST

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

The full description of word 405 is given in the frame of packet type 2

2.7 IDENTIFICATION OF OLD TELEMETRIES

The following mnemonics are only attached to the definition of the old TM packets (AKMDSTMF = "ORIGINAL TM") :

· Packet type 2 mnemonics (plus extension of validity as appropriate in other packets) :

· General : AKMDSSOP, AKMDSTMP (bits of word 10), AKNULL (words 403 to 405)

· SSU : AKSSUSLM, AKSSUAUT, AKSSUST1 (bits of word 364)

· IRU : AKIRURAA, AKIRURAR, AKIRURRR, AKIRUWD, AKIRUDK  (words 91 to 100) 

· PROS : AKPRSST, AKPRSBDT, AKPRSRT, AKPRSRS, AKPRSDUR, AKPRSBT, AKPRSRFF, AKPRSPFF, AKPRSYFF, AKPRSMPR, AKPRSMNR, AKPRSMPP, AKPRSMNP, AKPRSMPY, AKPRSMNY (words 292 to 317)

· Packet type 3.1 mnemonics :

· AKNULL31 (word 536)

· Packet type 3.3 mnemonics :

· AKTH80T3 (word 405)

· Packet type 3.4 mnemonics :

· AKSSLA34, AKS34AUT, AKS34STV (bits of word 121)
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