
SOHO OPERATIONAL SCRIPT

Profile in CRP

(SOHO Server/SCRIPTS/NOMINAL OPS SCRIPTS/GENERIC SCRIPTS/Profile in CRP)

Version 8.1

Based on:
CR #G1306, Gyroless User’s Manual:  PROFILE_IN_CRP_GYROLESS, RMW_TO_CRP_GYROLESS, CRP_TO_RMW_GYROLESS

Change Record:

0.1
17 Aug 99 - Corrected procedure names for medium rate to low rate transition and vice versa.  Added comments concerning profiles  Added abort information for profiles.  Added contingency step to repatch SSU.  HWB

0.2
8 Sep 99 – Updated notes in FDF activities.  Added note in Step 1 to verify profile does not exceed the lowest edge of Hx monitoring.  Added OR between procedure names for experiment offpointing monitoring commanding in step 2.  Changed optional Hx limit update to required limit update in step 3.  Changed expected TM value for CRP roll reference to NOT VALID in step 4.  Reworded WARNING in step 4.  Added dump of star mapping data and update of roll telemetry offset after checking SSU patch in step 10.  Deleted possibility of using restricted search/track in CRP in step 10.  HWB

0.3
13 Sep 99 – Eliminated RF link calculations from comments in FDF activities section.  Reworked step 5 for updated downlink configuration.  Added load names.

0.4
14 Sep 99 – Added NOTE to wait 15 minutes after profile completes before performing star mapping.  HWB

0.5
24 Sep 99 – Added instructions to use the largest window when acquiring additional stars prior to transition to RMW.  HWB

0.6
24 Sep 99 – Added note that transition to RMW is allowed with only one star provided SSU is in search/track mode.  HWB

1.0
22 Oct 99 – Updated values for Hx monitoring and corrective action statuses.  Added procedure r_hgaor prior to loading HGA station keeping table.  Added procedure r_apm_prep_rl after loading HGA station keeping table.  Changed name of procedure o_fpss_ratecal to a_fpss_ratecal.   Added option to switch guide stars prior to transition to RMW.  CR 1370  HWB

2.0
22 Jan 01 – Changed wheel speed limits from ± 500 rpm to ± 190 rpm and ± 3000 rpm to ± 4000 rpm.  CR 1600, OCD 1465, UB45  HWB

2.1
24 Jan 01 – Removed (to avoid CRS deadband) from step instructing FOT to verify wheel speeds do not go below 190 rpm.  HWB

3.0
17 Oct 01 – Removed 4o constraints for high rate telemetry during a roll profile.  Removed steady state rate in roll maneuver description.  Added 30 "/sec roll rate to roll maneuver description to allow SSU mappings during the roll profile.  Changed NOTE concerning timing for star mapping.  Made roll telemetry update optional after star mapping.  Deleted roll telemetry update after SSU patch 2 check.  CR 1678, MOCR 01-0133, HWB

4.0
05 Dec 01 – Added procedure r_hgaor (if required) before restoring nominal HGA control.  CR 1707, MOCR 01-0168, NJP

5.0 25 Aug 03 – Removed MAN_HGA load from list of loads.  Removed MAN_HGA table from list of FDF activities.  Reworked DOWNLINK CONFIGURATION and NOMINAL HGA OPERATIONS steps to reflect operations without using HGA stationkeeping function.  Added step to stop MDI structure.  Moved SSU Patch Check step to be done during 30 min WAIT after profile completes. CR# 1932, MOCR# 03-0132, OCD# 1849.  HWB/NJP

5.1
3 Oct 03 – Changed prerequisite so either CAE may be used.  NJP

6.0 20 Feb 04 – Added option (if applicable) to run TSTOL


procedure a_pyoff_dmset to restore pitch and yaw offsets. 


OCD 1883, CR 1983, MOCR 04-0015. NJP

7.0
25 Jul 05 – Changed SSU Patch 2A references to 2B as required.  Removed comment about SSU mapping mode during 30”/sec roll maneuvers.  Replaced TSTOL r_hgaor with r_apme_ymvt and removed need for load HGAOR_YYDDD.  OCD 2041, CR 2098, MOCR 05-0076. NJP

8.0
24 Sep 07 – Changed SSU Patch 2B references back to 2A.  Added SWAN procedure n_fl_roll to be run approximately 10 mins before start of roll maneuver.  OCD 2259, CR 2300, MOCR 07-0097. NJP

8.1
28 Sep 07 – Added operational constraints to PREPARE SWAN FOR ROLL step. Clarified starting time of pre-roll procedure. OCD2263 HWB
Positions Required:
OE, SA, CA, FDF, ESA Support Team

Prerequisites:

1.
ACU A in RMW (AKMDSACT = RMW, AKMDSCOM = COM RMW)

2.
FPSS A, SSU A, CAE A or B, WDE 1, 2, 3 ON and in hardware config word (AKHWCNF = 3458 or 3858)

3.
LV A and B CLOSED, FCVs OFF

4.
Packet type 2 (AKMDSTMP = 2)

5.
ACU and COBS gyroless patches uplinked (AKMDSTMF = GYROLESS TM, KKGYRLES = GYLES.ON)

6.
No thruster firings, PCPG maneuvers, or other profiles in progress.

Loads:

SSU_PATCH2A_1, SSU_PATCH2A_2, SSU_PATCH2A_3, SSU_PATCH2A_4

SSU_PATCH2A_5, SSU_PATCH2_UN

NOM_HGA_YYDDD, DEL_NOM_HGA_YYDDD

RF_SWITCH21_YYDDD, RF_SWITCH12_YYDDD

Main Activities:

1.
Spacecraft and Instrument verifications

2.
Transition from RMW to CRP

3.
Downlink configuration

4.
Release tracked stars

5.
Attitude profile

6.
SSU patch check

7.
Absolute roll determination

8.
Initialize roll telemetry/Resume SSU operations

9.
Transition from CRP to RMW

10.
Restore pitch and yaw offsets

11.
Nominal HGA operations

12.
Transition to normal operations

FDF Activities:

FDF calculations must ensure the RW speeds during the planned attitude profile, especially for large roll maneuvers, will stay within the -4000 to 4000 rpm range.  Zero crossing is allowed during the profile, but final wheel speeds shall NOT be in the -190 to 190 rpm range.

FDF calculations must ensure the Hx monitoring will not trigger during the profile or in the following day.  If this is not the case, disable Hx monitoring and its corrective action before the profile and reinitialize it afterwards.

Stars expected to exit the SSU field of view during the attitude profile should be released before the maneuver.

If roll profile is greater than 10 degrees cumulative, provide CRS drift estimate to uplink after the profile is complete.  No limitation in pitch and yaw for low rate telemetry.  Pitch and yaw profiles are limited to 230 arcsec for medium or high rate telemetry.
	
	Pos
	Activity


C’est du gateau
	Procedure

	1
	FOT
	Bring up command panel for Profile in CRP.
	PROF_CRP_YYDDD

	2
	
	Perform steps 1 – 4 for RMW to CRP transition.
	

	3
	
	Perform steps 9 – 11 for CRP to RMW transition.
	

	4
	
	STEP 1:
INITIAL VERIFICATIONS
	

	5
	
	Verify FDE Criteria settings:

ASFD56 = NO ANOMALY


ASFD68 = NO ARO


ASFD67 = NO ESR


KKAFES16 = ACUR.EN


KKCAEI2A = ACUR.CA.EN


AKGLHXFN = ENA


KKAFES19 = HX.IN


KKCAEI2D = HX.CA.IN


AKSSUMON = ENA


KKAFES18 = RWS.EN


KKCAEI2C = RWS.CA.EN


Verify profile will not cause Hx to exceed the lowest edge of Hx monitoring.
	

	6
	
	
	

	7
	
	STEP 2:
INSTRUMENT STATUS VERIFICATION
	

	8
	
	Ensure instruments are prepared for the attitude profile.
	

	9
	
	Experiment offpointing monitoring will trigger if enabled.  Disable for instruments that do NOT want their corrective action to trigger.
	k_expop_mn_stp

or

k_expop_mn_strt

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	STEP 3:
Hx LIMIT CHECK
	

	14
	
	Record the values:


AKHXVAL _______________


AKHXLOW _______________


AKHXMIN _______________


AKHXMAX _______________
	

	15
	
	Update Hx limits.
	a_hx_lim_upd

	16
	
	
	

	17
	
	STEP 4:
TRANSITION FROM RMW TO CRP
	

	18
	
	Verify reaction wheel speeds not in the +/-190 rpm range. 
	

	19
	
	Transition to CRP


- Disable CRP monitoring


- Disable reaction wheel speed monitoring


- Mode relay commands
	a_rmw_crp

	20
	
	Functional checks 40 sec after CRP mode entry:

Verify CRP roll reference is set (AKGLRRVF = NOT VALID)
Verify CRS angle is valid (AKGLRAVF = VALID)
Verify roll attitude telemetry CRS based (AKSSUATM = CRS)
Verify the roll TM offset has been updated (AKSSUROT)
Verify no discontinuity on roll attitude telemetry (AKARD)
Verify FPSS pitch/yaw attitude have settled

Note FPSS pitch/yaw reference:


AKFSSPAR ___________________


AKFSSYAR ___________________
Note CRS current reference angle:


AKCRSREF ___________________
	

	21
	
	Verify CRS compensation angle (AKCRSCMP) increases by the value of the CRS drift delta (AKCRSDRD) every 500 seconds.
	

	22
	
	WARNING:  The “true” roll attitude should be monitored regularly (absolute roll determination from SSU or experiment telemetry), roll TM offset should be updated accordingly and nominal roll attitude should be recovered by roll profiles in CRP.  The CRS drift can also be updated by ground with estimated values.
	a_ssu_starmap

a_mstar_down or a_lstar_down

a_rolltm_set

a_crs_drft_upd

	23
	
	STEP 5:
DOWNLINK CONFIGURATION
	

	24
	
	OPERATIONAL CONSTRAINTS:

1.
If TM is in low rate (ESR recovery), it should be kept in low rate.

2. Pitch or yaw profiles generate transient and permanent error on CRS roll measurements; recommend be done only with telemetry through the LGA.

3. Due to HGA Z-axis motor anomaly, the HGA Stationkeeping function cannot be used and roll profiles must use the LGA for telemetry.

4. Downlink data rate via the LGA depends on the DSN station in support: 


26m – LR, 34m – MR, 70m – HR.
	

	25
	
	Transition to medium rate telemetry (as required).
	k_hrtomr

	26
	
	IF planning to switch to Low Rate TM, 

Stop MDI structure program and notify SOC when complete.
	m_fl_seqstp

	27
	
	IF not already using LGA, transition to LGA in preparation for profile.

LOAD NAME:  RF_SWITCH12_YYDDD

NOTES:  

- Use procedure to ONLY switch transponders to downlink telemetry through the LGA (Do NOT trigger COMS Backup). 

- Procedure will query if switch to low rate telemetry is desired.
	r_rc_trxp



	28
	
	IF already using LGA, but not in low rate, transition to low rate telemetry (as required).
	/CMD KNK1ET10

	29
	
	STEP 6:
PREPARE SWAN FOR ROLL
	

	30
	
	SWAN OPERATIONAL CONSTRAINTS:

1.  Skip this step if SWAN has been safed for thruster actuations.

2.  Uplink of pre-roll procedure should NOT start earlier than the estimated end time of the roll -9 hours.

3.  The uplink of the pre-roll procedure can be repeated any time if the roll maneuver is postponed.
	

	31
	
	Run SWAN pre-roll procedure no later than 6 minutes before roll maneuver starts
	n_fl_roll

	32
	
	STEP 7:
RELEASE TRACKED STARS
	

	33
	
	Release ALL tracked stars likely to exit the SSU FOV during the planned attitude profile
	a_star_rel

	34
	
	
	

	35
	
	STEP 8:
ATTITUDE PROFILE
	

	36
	
	ROLL MANEUVERS:

1.
Performed by changing the reference angle to the required position in the body axis.

2.
Reference angle is modified using the Attitude Profile Algorithm (Gyroless UM, section 3.8) on a dedicated software variable:  roll_slew angle (AKRSLEW).

3.
The steady state rate is achieved after a 180 sec acceleration period.

4.
At end of maneuver, the CRS reference is reinitialized and the AKRSLEW is set to 0.

5.
There is no limit to roll maneuver magnitude.

6.
All stars shall be released before exiting the SSU FOV.
	

	37
	
	PITCH/YAW TRIMS:

1.
Performed by changing FPSS reference angle.

2.
Reference angle is modified using the Attitude Profile Algorithm (Gyroless UM, section 3.8).

3.
The steady state rate is 20 “/s, achieved after a 180 sec acceleration period.

4.
Pitch and yaw trims corrupt the CRS roll angle measurement:

-
Due to spacecraft rotation, transverse momentum changes in the spacecraft axes, yielding a roll angle steady state offset

-
Due to exchange of momentum between wheels and the spacecraft during the rotation, transverse momentum changes in the spacecraft axes, yielding a roll angle transient corruption during the maneuver.
	

	38
	
	Execute attitude profile (pitch, yaw, or roll)

Monitor rates.
	a_prof_crp

a_fpss_ratecal

	39
	
	CONTINGENCY:
In case of unexpected behavior, abort the maneuver.
	GOTO ABORT

	40
	
	Update ACU Hx limits
	a_hx_lim_upd

	41
	
	NOTE:  Wait 30 minutes after profile completions before performing star mapping for roll attitude determination.
	

	42
	
	
	

	43
	
	
	

	44
	
	STEP 9:
SSU PATCH CHECK
	

	45
	
	Download SSU memory to verify SSU patch 2A is loaded
	a_ssu_ck_ptch

	46
	
	CONTINGENCY:
Reload SSU patch if necessary.

LOAD NAMES:  SSU_PATCH2A_1, SSU_PATCH2A_2, SSU_PATCH2A_3, SSU_PATCH2A_4, SSU_PATCH2A_5, SSU_PATCH2_UN
	a_ssu_p2q

	47
	
	
	

	48
	
	STEP 10:
ABSOLUTE ROLL DETERMINATION
	

	49
	
	Command a star mapping
	a_ssu_starmap

	50
	
	Download star mapping data
	a_mstar_down

or

a_lstar_down

	51
	FDF
	Determine absolute roll attitude
	

	52
	
	
	

	53
	
	STEP 11:
INITIALIZE ROLL TELEMETRY

AND RESUME SSU OPERATIONS
	

	54
	FOT
	Uplink new roll TM offset (as required)
	a_rolltm_set

	55
	
	IF more than 10 deg cumulative roll profile, uplink an estimated CRS drift at the end of the roll.
	a_crs_drft_upd

	56
	FOT
	Verify current guide star is usable for transition to RMW (within green limits)
	

	57
	
	If required, acquire new guide star
	a_new_star

	58
	
	Verify SSU in search/track mode for RMW entry.  If NOT, acquire additional star(s) using maximum window size.

NOTE:  Transition to RMW is allowed with only 1 star.
	a_ssu_st_set



	59
	
	Make all tracked stars eligible

Updating RSL offsets is not necessary since all will be reinitialized at RMW transition.
	a_ssu_elig

	60
	
	
	

	61
	
	STEP 12:
TRANSITION FROM CRP TO RMW
	

	62
	
	Transition to RMW
	a_crp_rmw

	63
	
	
	

	64
	
	STEP 13:
RESTORE PITCH AND YAW OFFSETS
	

	65
	
	IF the required change to:

Pitch Offset (AKFSSPAR) is less than 80 arcseconds

AND the required change to:
Yaw Offset (AKFSSYAR) is less than 335 arcseconds

THEN

Restore pitch and yaw offsets by writing directly to memory
	a_pyoff_dmset

	66
	
	ELSE
Execute Profile in NM/RMW script to restore nominal pitch and yaw offsets
	

	67
	
	
	

	68
	
	STEP 14:
NOMINAL HGA OPERATIONS
	

	69
	
	Correct antenna pointing to match nominal HGA control table, if required.


	r_apme_ymvt

	70
	
	Switch to nominal HGA control, if required.

LOAD NAMES: 

DEL_NOM_HGA_YYDDD, NOM_HGA_YYDDD
	r_apm_nom_mod

	71
	
	If required, transition to the HGA .

LOAD NAME: RF_SWITCH21_YYDDD

NOTE: Use procedure to ONLY switch transponders to downlink telemetry through the HGA (Do NOT trigger COMS Backup).
	r_rc_trxp



	72
	
	If required, transition to medium rate telemetry.
	k_lrtomr

	73
	
	If required, transition to high rate telemetry.
	k_mrtoidle

	74
	
	
	

	75
	
	STEP 15:
TRANSITION TO NORMAL OPERATIONS
	

	76
	
	Execute Maneuver End script to return to normal operations.
	

	77
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