
SOHO CONTINGENCY SCRIPT CS-06A

ESR Recovery

(SOHO Server/SCRIPTS/CTGNCY SCRIPTS (OE-CTRLD)/ CS-06A/ESR Recovery)

Version 13.1

Based On:
CR#1081, Gyroless User’s Manual:  ESR_RECOVERY_GYROLESS, UB039, UB043, UB047

Change Record:

0.1
14 Sep 99 – Changed ESR Recovery to CS-6A.  Corrected discrete state for ACU A status in Expected Spacecraft State.  Added load names.  Added list of main activities.  Added list of tools.    Changed CS-6A to CS-6B in step 1.  Changed BARM timeout from 60 to 75 seconds in step 2.  Deleted procedure to set global AOCS variables, a_global_var. Inserted name of procedure to load gyroless patch to the ACU in step 5.  Added initial wheel speeds in step 7.   Combined axis rate reduction and transition to CRP into one step.  Changed value to reduce roll rate to from 0 to 130 arcsec/sec in step 8.  Reworked step 8, transition to CRP based on technical note from MMS (MJ).  Corrected hardware configuration word in step 10.  Listed steps to execute in Profile in CRP script in steps 11 and 13.  Added note to enable Hx monitoring after momentum management in step 13, if not already enabled.  Deleted option for restricted search track in steps 13 and 17.  Added note indicating contact may be released after Hx monitoring has been enabled in step 13.  Changed name of procedure in step 16 to k_obt_dist.  Added TSTOL procedure name used to disable NRT in step 16.  HWB

0.2
14 Sep 99 – Added procedure to synchronize VIRGO with the daily pulse in step 16.  HWB

0.3
16 Sep 99 – Deleted load FMS199908121200.GUP from list of loads and repatch of ACU gyroless software.  Changed step Null Rates for ESR Recovery to Set Roll Rate for ESR Recovery.  Changed step DHSS Recovery to ARTU Recovery.  Changed name of CS-06B to ESR Initial Operations.  Specified SAS B in FPSS A Checkout step.  Deleted call for CS-19/Yaw/Pitch Braking script.  Added indication that ACU A will be in SBM after switch ON.  Added 'switch OFF' CAE B in step 6.  Added plus sign to the 130 arcsec/sec roll rate limits in step 8.  Added note about effect of TC/TM loop delay on yaw rate window closure.  Deleted references to Profile in CRP script in step 11.  Added note to momentum management sequence in step 13 that Hx monitoring may not be enabled for the transition to RMW.  Added call to Profile in NM/RMW script to restore FPSS pointing in step 18.  HWB

0.4
23 Sep 99 - Updated name of load for closing latch valve B.  Fixed misleading wording in step 11 for pitch and yaw profiles.  Added comment to indicate 15 minute wait necessary after profiles in CRP before performing star mappings.  Added comments for tracking additional stars prior to transition to RMW to use maximum tracking window size.  Update load names for the gyroless ACU patch.  HWB

1.0
1 Nov 99 - Changed procedure o_fpss_ratecal to a_fpss_ratecal.  CR 1374  HWB

2.0
1 Feb 00 - Moved o_tctm_delay to occur after RW spinup (step 7).  Changed warning after transition to CRP to indicate continuous contact required if Hx < -7 Nms until a momentum management is performed.  Deleted SSU patch 2A uplink in SSU switch ON step.  To be completed as part of transition to RMW after roll maneuver is complete.  Moved nominal roll attitude recovery after ARTU recovery, COMS backup recovery, and instrument checkout.  This allows the roll maneuver in CRP to be done in medium rate and allows instruments to be checked out earlier.  ARTU recovery now done in CRP.  After switch, unpatch and patch ACU patch 11 to clear ACU errors.  Add OBT distribution to ACU after ARTU recovery.  CR 1452  HWB

3.0
8 Mar 00 - Removed step to unpatch and patch ACU patch 11.  CR 1485  HWB

3.1
9 Mar 00 – Added UB039 to the Based On line.  Added load names for post-gyroless patches to list of loads.  Listed called patch procedures under a_gl_upld.  Modified time requirements for time before first profile in CRP and between profiles in CRP.  

4.0
13 Oct 99 – Updated script based on UB043 for concurrent ESR/warm startup.  Added enabling/verification of standard monitoring channels for CAE and RWU switch ON.  Added warning after determining absolute roll attitude to recover warm startup at that point if one has occurred.  CR 1543  HWB

4.1
6 Dec 00 – Clarified comment in Nominal Roll Attitude Recovery step to differentiate roll profiles in low rate and medium rate.  HWB.

4.2
17 Jan 01 - Added argument ALL to be passed to ESR limit update procedure.  Deleted reference to recurring event message for low rate telemetry.  Changed target for FPSS offsets after ESR to nominal values vice 0.  Added attachment 4.  HWB

4.3
1 Feb 01 – Added quotes around argument ALL for procedure o_esr_setlim.  Changed period on esr_config_ck from 60 to 10.  Added command to inhibit coherency on transponder 2 after COMS backup recovery.  Added note on attachment 4, that the chart is ONLY for ESR exit wheel speeds.  HWB

5.0
8 Mar 01 – Changed initial roll rate prior to uploading the gyroless patch to +0.03 deg/sec.  Replaced Excel worksheet REDRATE and procedure a_esr_redrate with new procedure a_esr_rate_adjust (calls a_esr_wheel_speeds).  CR 1607, OCD 1491  HWB

6.0
20 Jun 01 - Turn on CAE A prior to uplinking gyroless patches, spin up RWs midway thru gyroless patch uplink, use new default wheel speeds (1800/-3600/1800), and use dichotomy method to adjust RW speeds and trim rates for ESR to CRP transition.  Modified attachment 2, deleted attachments 3 and 4.  CR 1655, MOCR 01-0108  NJP

7.0
16 Oct 01 - Modify comments to include appropriate references to ACU patches 14 and 15.  Delete unnecessary procedure o_esr_plot.   Change Hx criteria for continuous contact to -10 Nms.   OCD 1556,  CR 1694, MOCR 01-0145  NJP

8.0
12 Jun 02 – Deleted ESR_CRP from list of loads required.  Added contingency action for FPSS A failure.  Added comment to skip switching ACU A ON if ACU A has been declared faulty.  Added contingency action for CAE A failure.  Added comment to skip switching CBH A on if CAE A has been declared faulty.  Added contingency action for SSU A failure.  Added contingency action for reaction wheel failure.  CR 1773, MOCR 02-0076  HWB

8.1
21 Aug 02 – Modified hardware configuration comments to indicate nominal hardware configuration and remove reference to ACU A.  Changed comment for uploading ACU gyroless software from "ACU A" to the "active ACU".  In RWU contingency block, added comment indicating prompt from procedure.  

9.0 25 Apr 03 – Changed arguments for o_esr_setlim from ("ALL") to (ESR, "ALL").  Changed ARTU reconfiguration procedure to k_artu_config.  Changed comments to include new consolidated load for ACU gyroless patch, and sequencing of RWU spin-up amid other ACU patches.  Listed specific pitch/yaw dependencies for each possible reaction wheel configuration.  

9.1
24 Jul 03 – Changed LR TM comments and references due to MR TM on LGA.  Changed order of steps 13-16, moving Nominal Roll Attitude Recovery prior to COMS Backup Recovery.  Changed OBT distribution per OCD 1834.  CR 1885, MOCR 03-0053  NJP

9.2 15 Aug 03 – Made arguments for o_esr_setlim dependent upon ESR warning flag receipt.  Changed comments about NRT in “Instrument Checkout” step.  Changes per OCD 1836.  NJP

9.3 22 Aug 03 – Changed COMS Backup Recovery load name to RF_SWITCH21_YYDDD and added new load name RF_SWITCH12_YYDDD. Added EOF notification prior to NRT and updated comments about NRT in “Instrument Checkout” step per OCD 1836.  NJP

10.0
21 Jan 05 – Added VIRGO recovery activities/comments (referenced contingency script CS-06C), expanded comments for NRT in step 16, added line to remove LASCO (EIT) from ESR warning flag receivers list.  OCD 1911, CR 2021, MOCR 04-0117  NJP

10.1
25 Jan 05 – Added confirmation from SOC before removing LASCO (EIT) from ESR warning flag receivers list.  Standardized criteria for declaring spacecraft emergency.  NJP

11.0
25 Jul 05 – Changed SSU Patch 2A references to 2B as required.  Add  TSTOL a_fpss_limpy before FPSS checkout is performed and after ACU is swapped.  OCDs 2037,2041, CR 2096, MOCR 05-0074.  NJP

12.0
9 Feb 09 – Added way to switch back to ACU B if ACU A is non-nominal.  Changed reference to SSU patch 2B back to 2A.  Changed comment for a_caea_ck to show CAE B will NOT be switched OFF.  CR# 2507, MOCR# 08-0159 HWB

12.1
27 Feb 09 – Added contingency box after first checkpoint for ESA technical team approval.  Moved ACU patches 12 and 15 to be part of ACU turn on step.  Added second checkpoint for ESA technical team approval after adjusting rates and before transition to CRP.

12.2
5 Mar 09 – Removed a_fpss_limpy in FPSS A switch on step (procedure now called in a_fpssa_on).  Added a_hw_conf after a_fpss_limpy in ACU B OFF, ACU A ON step (removed from a_acuaon_boff).

13.0
27 Aug 09 – Added a_pntg_flags before running a_lstar_down.  Added SWAN to ESR limits instrument list. CR 2585, MOCR 09-0078  NJP

13.1
3 Sep 09 – Added comment that a_pntg_flags may hang. NJP

Positions Required:
OE, SA, CA, FDF, ESA Support Team

Anomaly Indications

1.
TM in LR (KKTMFID=LR)

2.
ARO activated (ASFD68=ACTIVATED)

3.
ESR is active (ASFD67 = ACTIVE)

4.
Anomaly Status not “No Anomaly” (ASFD56=FSP RECONF, or CSP RECONF, or GROUND ARO)

Expected Spacecraft State:

1.
ACU A OFF, ACU B in IAM (ASACA = OFF, ASACB = ON, AKMDSACT = IAM)

2.
CAE A and CAE B OFF (ASCAA = OFF, ASCAB = OFF)

3.
SSU A and SSU B OFF (ASSSA = OFF, ASSSB = OFF)

4.
FPSS A and FPSS B OFF (ASFPA = OFF, ASFPB = OFF)

5.
All WDEs OFF and wheels not spinning (ASWDn = OFF, AKWDSPn = 0)

6.
LV A and LV B LCLs OFF (ASLVA = OFF, ASLVB = OFF)

7.
FCV A LCL OFF, FCV B LCL ON (ASFVA = OFF, ASFVB = ON)

8.
CBH A OFF, CBH B ON (ASCHA = OFF, ASCHB = ON)

9.
FDE controlling pitch and yaw pointing, NO roll control (ASFD17 = DISAB).  Thruster firings NOT recorded.

Loads:

FMS199908121200_AP1,6-9, FMS199908121200_CFT, FMS199908121200_CRP, 

FMS99_G01-G27 (Includes FMS199908121200_G01,03-17,19-23,25-27; FMS199908251200_G02, FMS199909070030_G18, FMS199909070030_G24)

FMS199908121200_NM, FMS199908121200_RMW, FMS199908121200_SBM, FMS200001271200_INP, FMS200002171200_I01, FMS200002171200_I02, FMS200002171200_I03, FMS200003021200_I01, TTLVB_CLOSE_YYDDD, RF_SWITCH21_YYDDD, RF_SWITCH12_YYDDD, STARMAP_BUF_CLR
Main Activities:

1.
Initiate ESR Operations/Investigation

2.
Configure Ground System for ESR

3.
FPSS A Switch ON and Checkout

4.
Set Roll Rate for ESR Recovery

5.
ACU B OFF, ACU A ON

6.
CAE A ON/Checkout

7.
Uplink gyroless ACU patches

8.
Reaction Wheels ON/Checkout

9.
Transition to CRP

10.
Catalyst Bed A Heaters ON

11.
SSU A ON/Checkout

12.
Command FPSS Offsets to Zero

13. Determine Absolute Roll Attitude

14. Nominal Roll Attitude Recovery

15.
ARTU Recovery

16.
COMS Backup Recovery

17.
Instrument Checkout

18.
Transition to RMW

19.
Transition to NM

Additional Scripts Required:


CS-06B/ESR Initial Operations, CS-06C/ESR Instrument Recovery, 

CS-18/Ground Based Roll Control, CS-19/Yaw/Pitch Braking, Profile in CRP, Momentum Management in RMW, CS-08/COMS Backup Recovery, Profile in NM/RMW, Maneuver End

Plots Required: a_sas_xyplot2, a_aksas1_xtplot

Tools:  None

FDF Activities:  Using 2-way doppler data, determine roll rate and advise FOT

Constraints:

ESR ROLL CONTROL SHALL BE LEFT DISABLED SINCE NO GYRO IS AVAILABLE FOR ROLL CONTROL.
Declare a SPACECRAFT EMERGENCY when one of the following is true:

1.
We have tried to acquire the spacecraft with a 26-meter antenna for more than 15 minutes.  If we can not get telemetry in 15 minutes tell the DSN Ops Chief that we are in a contingency and ask if he can make 34-meter resources available.  If not, declare an emergency immediately so we can gain access to 34-meter antennas (declaring an emergency will give the Ops Chief more leverage to get SOHO the resources needed).

2.
We have Low Rate telemetry but there does not appear to be adequate DSN coverage to recover the spacecraft nominally.  Tell the DSN Ops Chief that we are in a contingency situation and ask if DSN support can be extended.  If the DSN Ops Chief cannot make more resources available, declare an emergency immediately.

	
	Pos
	Activity


C’est du gateau
	Procedure

	1
	
	STEP 1:  INITIATE ESR OPERATIONS/INVESTIGATION
	

	2
	FOT
	Initiate contingency script CS-06B/ESR INITIAL OPERATIONS

	

	3
	
	
	

	4
	
	STEP 2:  CONFIGURE GROUND SYSTEM FOR SPACECRAFT IN ESR
	

	5
	
	Actions in this step will be necessary after pass initializations and after gaps in contact.
	

	6
	
	Set BARM Timeout to 75 seconds.  Configure ground system for low rate telemetry (not required if MR TM available).
	o_config_lr

	7
	
	Update limits for ESR operations.

-
Use ESR limit set

-
Enter subsystem SVM
-
Enter subsystems CDS, LASCO, SWAN, and/or UVCS 
only if in ESR warning flag receipt list
	o_esr_setlim

	8
	
	Start configuration monitor file to check configuration of spacecraft during ESR.
	cfgmon on esr_config_ck 10

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	STEP 3:  FPSS A SWITCH ON AND CHECKOUT
	

	17
	
	Switch ON FPSS A

Enable standard monitoring channels 20 and 21.

Nominal hardware configuration:  ACU B, CAE B, FPSS A 
(AKHWCNF = 384F)
	a_fpssa_on

Calls:

k_gen_dump

k_ld_mon_tbl

a_fpss_limpy

a_hw_config

	18
	
	Process FPSS raw data and check against SAS B digital outputs (not required if MR TM available)
	o_fpss_pntgcal

	19
	
	CONTINGENCY:
If FPSS A has been declared faulty by the SOHO Programme Office, execute CS-15C "FPSS SWAP", step 2 ONLY.
	

	20
	
	
	

	21
	
	
	

	22
	
	
	

	23
	
	CONTINGENCY:
Continue to execute CS-18 Ground Based Roll Control and CS-19 Yaw/Pitch Breaking as required.
	

	24
	
	
	

	25
	
	DO NOT PROCEED WITHOUT ESA TECHNICAL TEAM PRESENCE/APPROVAL.
	

	26
	
	
	

	27
	
	STEP 4:  SET ROLL RATE FOR ESR RECOVERY
	

	28
	
	Trim roll rate to zero:


CS-18/Ground Based Roll Control

	

	29
	
	Record time of thruster firing:  ___________________

CRP MUST be reached within 24 hours after roll trim
	

	30
	
	Stop CS-18/Ground Based Roll Control.  

Continue monitoring roll rate (doppler, AGC, SAS B analog, SAS A digital when available)
	

	31
	
	STEP 5:  ACU B OFF, ACU A ON
	

	32
	
	IF ACU A is declared non-operative by the SOHO Programme Office and ACU B will be the operative ACU, THEN skip this step.
	

	33
	
	Switch from ACU B to ACU A (SBM) in preparation for transition to unit checkout and CRP mode


	a_acuaon_boff

	34
	
	Put ACU B in Inactive mode
	a_iam_bset

	35
	
	Uplink ACU patches 12 and 15.

LOAD NAMES:  FMS2000002171200_I01, FMS2000002171200_I02, FMS2000002171200_I03
	a_patch12_15

	36
	
	Set FPSS pitch/yaw limits for ACU A

NOTE:  Arguments listed use default limits in procedure.  Review procedure for actual values.  Run procedure with only argument (y) to use non-default values.
	a_fpss_limpy


(y,y,,y,,y,,y)

	37
	
	Add units to hardware configuration word.

NOTE:  Nominally CAE B and FPSS A.
	a_hw_conf


(cabin,fpain)

	38
	
	
	

	39
	
	STEP 6:  CAE A ON/CHECKOUT
	

	39
	
	Switch ON CAE A and check SAS A analog/digital output against FPSS A.

Nominal hardware configuration:  CAE A, FPSS A 
(AKHWCNF = 344F)

NOTE:  LV A is closed and PROS A is inactive
	a_caea_ck

Calls:

k_gen_dump

a_hw_config

	40
	
	CONTINGENCY:
If CAE A has been declared faulty by the SOHO Programme Office, execute CS-15A "CAE SWAP", step 2 ONLY.
	

	41
	
	
	

	42
	
	
	

	43
	
	
	

	44
	
	STEP 7:  LOAD GYROLESS PATCH/INITIALIZE REACTION WHEELS 
	

	45
	
	Load ACU gyroless patch and ACU patches 9, 10, 13, and 14 to the active ACU

LOAD NAMES:


AGLUPLD_99G01TOG27 (big load for ACU gyroless patch)

FMS199908121200_SBM, FMS199908121200_RMW, FMS199908121200_CRP, FMS199908121200_NM, FMS199908121200_CFT

FMS199908121200_AP1, FMS199908121200_AP7, FMS199908121200_AP9

FMS199908121200_AP6, FMS199908121200_AP8

FMS99_G01-G27 (only used for uploading ACU gyroless patch with individual loads)

(Includes FMS199908121200_G01,03-17,19-23,25-27; FMS199908251200_G02, FMS199909070030_G18, FMS199909070030_G24)

FMS200001271200_INP

	a_gl_upld(big)

Calls:

k_thrmonstop

k_rwsp_mon_stp

a_patch10

a_patch9

	46
	
	At indicated WAIT in procedure a_gl_upld, prior to uplinking ACU Patch 13, start procedure to switch ON reaction wheels and spin up to initial values.

Nominal hardware configuration:  CAE A, FPSS A, RW 1 2 3
(AKHWCNF = 3448)

Initial wheel speeds:
Wheel 1
1800

(hard coded in procedure
Wheel 2
-3600

for wheel set 1)
Wheel 3
1800

Enable/verify standard monitoring channels 2, 11-14.  Redefine channels 11-14 if a warm startup has occurred.

Note:  Arguments listed are for spin up during gyroless patch, wheel set 1, no warm startup, and nominal wheel speed values.  Run procedure without arguments for any other configuration.
	a_rwu_ck(y,1,n,nom)

Calls:

k_gen_dump

a_hw_config

	47
	
	Resume upload of gyroless patch after wheels begin to spin up.
LOAD NAME:  FMS200003021200_I01
	a_gl_upld (continued)

Calls:

a_patch13

a_patch14

	48
	
	
	

	49
	
	CONTINGENCY:
IF a reaction wheel has been declared faulty by the SOHO Programme Office, THEN restart procedure a_rwu_ck and enter GOTO RWFAIL at first WAIT (prompted by procedure).  All three wheels will be spun down, removed from the hardware configuration word, and switched OFF.
	a_rwu_ck

	50
	
	On page A_ACU, verify no MACS bus errors occur during reaction wheel spin-up (AAMERRN = 0).
	

	51
	
	
	

	52
	
	STEP 8: TRANSITION TO CRP
	

	53
	
	Start watch on shnxt2 to measure pitch and yaw rates.
	a_fpss_ratecal

	54
	
	After the wheels have reached the target speeds, trim nutation and reduce pitch rate (See Attachment 2).

Note:  Arguments are delta roll, delta pitch, and delta yaw.
Yaw angle amplitude < 1 deg peak to peak

Yaw angle centered
	a_esr_rate_adjust


(r,p,y)

	55
	
	DO NOT PROCEED WITHOUT ESA TECHNICAL TEAM PRESENCE/APPROVAL.
	

	56
	
	Prepare for transition to CRP

STOP execution of procedure at WAIT prior to sending commands to transition from ESR to CRP.
	a_esr_crp



	57
	
	Maximum residual rates for CRP entry:


Roll
< 200 arcsec/sec (absolute value)


Pitch
< 80 arcsec/sec


Yaw
< 40 arcsec/sec  

NOTE:  Yaw angle amplitude < 1.8 deg peak to peak ensures roll and yaw rates are below limits.

NOTE:  Pitch and yaw values as listed above are based on a reaction wheel configuration of 1/2/3 or 1/3/4.

For wheel configurations 1/2/4 or 2/3/4, all pitch and yaw references above must be swapped.
	

	58
	
	Enter GO to proceed with the TSTOL procedure a_esr_crp.



Verify Sun is in FPSS field of view



Disable ESR controller



Enable FDE



Activate CRP
	a_esr_crp (cont)

	59
	
	Verify 40 seconds have passed since entry into CRP
	a_esr_crp (cont)

	60
	
	Verify:


CRP roll reference set (AKGLRRVF = NOT VALID)

CRS angle valid (AKGLRAVF = VALID)

Roll attitude telemetry CRS-based (AKSSUATM = CRS)

FPSS pitch/yaw attitude settled
	a_esr_crp (cont)

	61
	
	Note FPSS pitch/yaw reference and CRS reference angle:


AKFSSPAR ____________________


AKFSSYAR ____________________


AKCRSREF ____________________
	a_esr_crp (cont)

	62
	
	WARNING:  CONTINUOUS CONTACT WITH THE SPACECRAFT IS MANDATORY IF Hx ( -10 Nms UNTIL A MOMENTUM MANAGEMENT IS PERFORMED.
	a_esr_crp (cont)

	63
	
	Close LV B

LOAD NAME:  TTLVB_CLOSE_YYDDD
	a_esr_crp (cont)

	64
	
	
	

	65
	
	STEP 9:  CATALYST BED A HEATERS ON
	

	66
	
	IF CAE A is declared non-operative by the SOHO Programme Office and CAE B will be the operative CAE, THEN skip this step.
	

	67
	
	Switch ON cat bed A heaters
	a_cbha_on

	68
	
	
	

	69
	
	STEP 10:  SSU A ON/CHECKOUT
	

	70
	
	Switch ON SSU A and check unit

Nominal hardware configuration:
CAE A, FPSS A, RW123, SSU A (AKHWCNF = 3458)

Verify/enable standard monitoring channel 22 and 23.
	a_ssua_on

Calls:

k_gen_dump

a_hw_config

	71
	
	CONTINGENCY:
If SSU A has been declared faulty by the SOHO Programme Office, execute CS-15B "SSU SWAP", step 3 ONLY.
	

	72
	
	NOTE:  SSU Patch 2A will be uplinked later, during execution of Profile in CRP nominal operations script.
	

	73
	
	STEP 11:  COMMAND FPSS OFFSETS TO NOMINAL VALUES
	

	74
	
	Before commanding a profile, 5 minutes must have elapsed since CRP entry (for CRP roll axis convergence)
	

	75
	
	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.
	

	76
	
	Perform an attitude profile to set FPSS pitch offset to nominal offset value.

NOTE:  ata is target pitch angle in arcseconds

Monitor rates.
	a_prof_crp("p",ata)

a_fpss_ratecal

	77
	
	CONTINGENCY:
In case of unexpected behavior, abort the maneuver.
	GOTO ABORT

	78
	
	Before starting a new profile, 5 minutes must have passed since the end of the last profile.  

Before performing a star mapping, 15 minutes must have passed since the end of the last profile.
	

	79
	
	Perform an attitude profile to set FPSS yaw offset to nominal offset value.

NOTE:  ata is target yaw angle in arcseconds

Monitor rates.
	a_prof_crp(y,ata)
a_fpss_ratecal

	80
	
	CONTINGENCY:
In case of unexpected behavior, abort the maneuver.
	GOTO ABORT

	81
	
	Before starting a new profile, 5 minutes must have passed since the end of the last profile.  

Before performing a star mapping, 15 minutes must have passed since the end of the last profile.
	

	82
	
	STEP 12:  DETERMINE ABSOLUTE ROLL ATTITUDE
	

	83
	
	If in low rate, clear FPSS anomaly flag (so a_lstar_down will allow transition to packet type 3.4).

NOTE: Procedure may hang on telemetry check for roll anomaly flag if it re-triggers after being reset.
	a_pntg_flags (y,y,,n,n)



	84
	
	Clear starmap buffer in ACU memory.

Command SSU star mapping, magnitude 8.

LOAD NAME:  STARMAP_BUF_CLR
	a_ssu_starmap


("1800")

	85
	
	Dump star mapping data.
	a_lstar_down

OR

a_mstar_down

	86
	FDF
	Determine roll attitude from star mapping
	

	87
	FOT
	Initialize roll TM offset

NOTE:  fdfrl is the roll attitude in degrees
	a_rolltm_set(fdfrl)

	88
	
	WARNING:  IF A WARM STARTUP HAS OCCURRED, COMPLETE WARM STARTUP RECOVERY BEFORE PROCEEDING.
	

	89
	
	
	

	90
	
	STEP 13: NOMINAL ROLL ATTITUDE RECOVERY
	

	91
	
	A momentum management may be necessary before executing a roll profile in CRP to return to nominal roll attitude
	

	92
	
	If momentum management required:

1.
Track additional star(s) (maximum window size) to put SSU in proper mode for RMW entry

2.
Make all tracked stars eligible

3.
Transition to RMW (NOTE:  Hx monitoring may be DISABLED due to Hx value.  If so, go through this check in a_crp_rmw.)

4.
Execute Momentum Management in RMW script

5.
Enable Hx monitoring (if not enabled)

6.
Transition to CRP
	a_ssu_st_set  

a_ssu_elig

a_crp_rmw

a_rmw_crp

	93
	
	Perform roll attitude profile to nominal roll attitude:

Profile in CRP script (steps 6-10)


	

	94
	
	
	

	95
	
	STEP 14: ARTU RECOVERY
	

	96
	
	Reconfigure AOCS RTU.

NOTE:  Arguments are for the power supply, controller, and internal user bus respectively
	k_artu_config(a,a,a)

Calls:

k_gen_dump

	97
	
	Command switchable channels for AOCS PDU back to nominal channels.
	k_apdu_swn

Calls:

k_cdmu_mem

k_gen_dump

	98
	
	Distribute OBT to ACU
	k_obt_dist(AOCS)

	99
	
	
	

	100
	
	STEP 15: COMS BACKUP RECOVERY
	

	101
	
	Build loads:


- RF_SWITCH21_YYDDD 


    OR


- RF_SWITCH12_YYDDD (for r_combu_rc)
	

	102
	
	Notify EOF ~1 hour prior to availability of NRT
	

	103
	
	Execute contingency script:

CS-08 COMS Backup Recovery.
	

	104
	
	Inhibit coherency on transponder 2 (unless expecting to range on RCVR2)
	/RCTX2NCO

	105
	
	
	

	106
	
	STEP 16: INSTRUMENT CHECKOUT
	

	107
	
	Authorize COBS functions related to ESR.
	k_esr_mn_aut

	108
	
	Distribute OBT to specified experiments.
	k_obt_dist(mdi, lasco, celias, cepac, swan, uvcs)

	109
	
	Before midnight UT, perform VIRGO recovery:

Contingency script CS-06C/ESR Instrument Recovery (step 7)
	

	110
	
	Enable NRT for 20 minutes for instrument safety checks, for MDI to restart structure, EIT to restart observations, and SUMER to modify heater settings (if applicable).

NOTE:  All RTU reconfigurations should be completed before this step.
	o_nrt_ena

	111
	
	Disable NRT.
	o_nrt_dis

	112
	
	Confirm with SOC first, then remove LASCO (EIT) from list of experiments to receive ESR warning flag.

(OCD#1911)
	k_set_esrwarn      

(remove,lasco)

	113
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	STEP 17:  TRANSITION TO RMW
	

	115
	
	Verify SSU in search/track mode for RMW entry.  If NOT, acquire additional star(s) using maximum window size.

NOTE:  Up to six arguments can be passed.
	a_ssu_st_set

	116
	
	Make all tracked stars eligible
	a_ssu_elig

	117
	
	Transition to RMW
	a_crp_rmw

Calls:

a_hx_lim_upd

k_rwmn_dlyadj

a_crs_drft_upd
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	STEP 18:  TRANSITION TO NM
	

	120
	
	Execute Maneuver End script to return to normal mode and nominal operations
	

	121
	
	
	

	122
	
	
	

	123
	
	
	


Attachment 1:  Roll Rate Determination – Rob Method Diagrams
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Positive roll rate on yaw axis for 1/2/3 and 1/3/4 subset

Positive roll rate on pitch axis for 1/2/4 and 2/3/4 subset
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Negative roll rate on yaw axis for 1/2/3 and 1/3/4 subset

Negative roll rate on pitch axis for 1/2/4 and 2/3/4 subset

Attachment 1:  Roll Rate Determination – Rob Method Diagrams

If the rate is nearly null, a double sided steady state is always experienced on the yaw axis for wheel  subsets 1/2/3 and 1/3/4 (on the pitch axis for wheel  subsets 1/2/4 and 2/3/4):

[image: image3.wmf]
Attachment 2:  ESR to CRP Transition Description

RATE TRIMMING PROCEDURE

(Note: The process below is applicable to wheel subsets 1/2/3 and 1/3/4.  If wheel 

subsets 1/2/4 or 2/3/4 are used, all references to pitch and yaw below must be swapped.)

•
Trim yaw angle amplitude (and subsequently, roll rate amplitude) by changing reaction wheel speeds (dichotomy method).

•
Perform +/- 80 arcsec/sec roll rate adjustments until single sided yaw angle crosses zero.  Then reduce roll rate adjustments by 50% until yaw angle sine curve is roughly centered about zero and approximately one degree or less, peak to peak.

•
To center the yaw angle sine curve about zero, attempt to time roll rate adjustments at yaw angle maximums or minimums (which correspond to roll rate maximums and minimums).  For example, reducing the roll rate at a yaw angle maximum will raise the next yaw angle minimum, and vice versa.

•
Measure pitch rate from FPSS attitude and trim to approximately zero.  This can usually be accomplished with a single pitch rate adjustment, preferably when the pitch rate is maximum/minimum (pitch attitude is near zero).

•
Repeat for yaw axis.  If the adjustment is performed very near to when the yaw rate is maximum/minimum, reducing the yaw rate will also reduce the total amplitude of the yaw angle sine curve without significantly changing its center point. 

•
Transition to CRP when pitch and yaw rate criteria are verified.  The spacecraft will be extremely stable prior to the transition, with minimal ESR thruster firings.
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