
SOHO OPERATIONAL SCRIPT

STATION KEEPING IN RMW

(Micronet 516/SOHO Server/SCRIPTS/NOMINAL OPS SCRIPTS/GENERIC SCRIPTS/SK IN RMW)

Version 14.0

Based on:
CR #G1310, Gyroless User’s Manual:  MM_SK_IN_RMW_GYROLESS

Change Record:

1.
28 Jan 99 - Added telemetry to step 1.  Changed execution profiles to 1 Hz.  Added values for nominal range of cat bed temperatures.  Added procedure to disable thruster on time standard monitoring channels, SCRF #1047.

2.
29 Jan 99 - Clarified wording in operational constraints.  Clarified wheel speed abort criteria, SCRF #1047.

3.
30 Jan 99 - Added new constraints for thruster on times for station keeping burn, SCRF #1047.

4.
1 Feb 99 - Updated maximum on time constraints, SCRF #1047.

5.
26 Feb 99 - Replaced thruster on time standard monitoring with COBS thruster monitoring function.  Added COBS Thruster Monitoring Patch uploaded as a new prerequisite.  Added note to LV A open line to verify branch pressure before opening latch valve. Added packet type 2 to the list of prerequisites.  Added additional standard monitoring channels used for SSU SEU monitoring to main activity list (#3).  Corrected discrete states for ASFD08 and ASFD18 in Step 1.  Added check for packet type 2 to Step 1.  Added hex values for terminal fields for macros, 43, 44, and 45.  Added caution to Step 4 to ensure ACU packet type 2 or 3.2 is selected before enabling thruster monitoring.  Corrected branch pressure telemetry mnemonic in Step 5.  Updated comments for ABACU201 in Step 6.  Added notes for last two abort criteria in Step 6 to send abort command without telemetry.  Added line numbers, SCRF #1104.

6.
1 Mar 99 - Corrected discrete state for ASFD18 in Step 1.  Added ACU mode relay 5 OFF and SSU based roll TM to checks in Step 1.  Added new SSU SEU monitoring to Step 3.  Added procedures called in Step 4.

7.0
27 Jul 99 - Update script with all gyroless changes from Gyroless User’s Manual, CR #G1310 - HWB.

7.1
17 Aug 99 - Added comment about time for cat bed heaters to warm up.  Changed SSU SEU to CRP flag detect as an abort criteria.  Added place to record branch A pressure after closing LV A.  Added line to adjust staircase filter to 5 after closing LV A.  Added place to log old and new values of the CRS drift.  HWB

7.2
10 Sep 99 – Added 'and enable' to description of k_rwsp_mon_strt in step 3.  Added hex values for the min and max reaction wheel speeds in step 3.  Deleted caution in step 6 stating ground reaction time is 30 minutes after FCV A switch on.  Moved statement confirming cat bed temperatures before opening FCV A in step 6.  Added check in step 10 to verify Hx has not exceeded the lowest edge prior to enabling.  Add procedure in step 15 to arm the automatic calculation of the CRS drift.

7.3
13 Sep 99 – Changed discrete state for AKSSUATM from SSU TM to SSU in step 1.  Reversed order of hex values for reaction wheel speed monitoring in step 3.  Added dump of ACU memory at address A1B0 to step 8.

8.0
22 Oct 99 – Updated values for Hx monitoring and corrective action statuses.  Reversed order of CRS drift estimation/update procedures.  Procedure a_crs_drft_est is run prior to a_crs_drft_upd.  CR 1366  HWB

9.0
20 Dec 99 – Replaced TSTOL procedure k_hx_mn_strt with a_hx_lim_upd.  Added note in step to configure SSU as roll rate anomaly detector to ensure guide star is brighter than Mv 7.  Reversed order of latch valve opening and setting reaction wheel speed monitoring limits.  Reversed order of latch valve closing and setting reaction wheel speed monitoring limits.  Added contingency action to trigger reaction wheel speed monitoring corrective action if telemetry is lost while LV A is open.  CR 1443  HWB

10.0
8 Mar 00 – Removed step prior to stationkeeping to make all stars ineligible.  Revised stationkeeping constraints.  Removed step after stationkeeping to make all stars eligible.  CR 1486  HWB

11.0
1 Dec 00 - Updated reaction wheel speed monitoring limits during maneuver to ± 3200 rpm.  CR 1575, UB44  HWB

12.0
22 Jan 01 – Updated reaction wheel speed monitoring limits during maneuver to ± 4000 rpm.  Changed procedure name to k_rwsp_mon_man to set these limits.  Updated wheel speed constraints for conducting stationkeeping burn.  CR 1599, OCD 1465, UB45 HWB.

12.1
20 Feb 01 – Removed constraint that reaction wheel speeds must be greater than 300 rpm from operational limits to begin a stationkeeping maneuver.  HWB

13.0
7 May 01 – Deleted step to clear the PROS lines.  CR 1632, UB46 HWB

14.0
27 Sep 07 – Added constraint that no burn can be < 30 msecs, disable std mon 32 during burn, changed expected state for FSPAAD = DISABLED, and added clearing of thruster cumulative on-times between burns. CR 2301, MOCR 07-0098  NJP
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, WDE 1, 2, 3 ON and in hardware config word (AKHWCNF = 3458)

3.
LV A and B CLOSED, FCVs OFF

4.
Gyroless patches uploaded (AKMDSTMF = GYROLESS TM, KKGYRLES = GYLES.ON)

5.
Packet type 2 (AKMDSTMP = 2)

Loads:

LVA_OPEN_YYDOY

SK_RMW_YYDOY

LVA_CLOSE_YYDOY

Main Activities:

1.
Verify initial configuration

2.
Define/enable thruster monitoring

3.
Verify cat bed heaters ON

4.
Configure SSU as roll rate anomaly detector

5.
Switch ON FCV A and open LV A

6.
Define reaction wheel speed monitoring

7.
Disable Hx monitoring

8.
Dump ACU memory to monitor thruster parameters

9.
Command station keeping burn

10.
Update Hx limits

11.
Define reaction wheel speed monitoring

12.
PROS post-maneuver configuration

13.
Disable thruster monitoring

14.
Reinitialize CRS drift estimation

Plots Required:


a_rwsp_xtplot, a_rwtd_xtplot, a_thr_1to4_oti_xtplot, a_thr_5to8_oti_xtplot, a_thr_1to4_cot_xtplot, a_thr_5to8_cot_xtplot
FDF Activities:

Provide thruster on times.

Verify burn results.

Provide CRS drift estimate.
	
	Pos
	Activity


C’est du gateau
	Procedure

	1
	FOT
	STEP 1:  VERIFY INITIAL CONFIGURATION
	

	2
	
	Verify FDE Criteria settings:

ASFD06 = ENAB (CSPAAD)


ASFD04 = DISAB (FSPAAD) Note: Functionality 

partially replaced by Std Mons 24/25

ASFD01 = DISAB (RAAD)


ASFD02 = DISAB (RRAD)


ASFD03 = DISAB (PAD)


ASFD08 = ENAB (ARO/ESR)


ASFD18 = ENAB (ARO/POWER)


ASFD56 = NO ANOMALY


ASFD68 = NO ARO


ASFD67 = NO ESR
	

	3
	
	Verify AOCS configuration:


AKMDSACT = RMW


ASAC05A = OFF


ASFPA = ON


ASSSA = ON


ASCAA = ON


ASWD1, 2, 3 = ON


AKHWCNF = h’3458’


ASLVAPOS = CLOSED


ASLVBPOS = CLOSED


ASFVA, B = OFF


AKMDSTMP = 2


AKSSUATM = SSU
	

	4
	
	Verify gyroless function status:


AKMDSTMF = GYROLESS TM


AKGLHXFN = ENA


AKSSUMON = ENA


KKGYRLES = GYLES.ON


KKAFES16 = ACUR.EN


KKCAEI2A = ACUR.CA.EN


KKAFES17 = CRP.EN


KKCAEI2B = CRP.CA.EN


KKAFES18 = RWS.EN


KKCAEI2C = RWS.CA.EN


KKAFES19 = HX.IN


KKCAEI2D = HX.CA.IN


KKAFES15 = THRUS.IN
	

	5
	
	
	

	6
	
	STEP 2:  DEFINE/ENABLE THRUSTER MONITORING
	

	7
	
	Define/enable thruster monitoring for maneuver in RMW.

Thresholds:

Thr 1, 2, 3, 4
1.1 sec
(0000 119C)

Thr 5, 6
0.3 sec
(0000 04CE)

Thr 7, 8
0 sec
(0000 0000)

Monitored over 1 format.

CAUTION:
Do NOT enable thruster monitoring if ACU packet type 2 or 3.2 are NOT selected.
	k_thrmon_rmw

Calls

k_cdmu_mem_sp

k_cdmu_mem_sa

	8
	
	
	

	9
	
	STEP 3:  VERIFY CAT BED HEATERS ON
	

	10


	
	Verify:  ASCHA = ON
If NOT, switch ON cat bed A heaters.

Catalyst bed heaters take approximately 2 hours to warm to the nominal operating temperature, 155 degrees.
	a_cbha_on

	11
	
	
	

	12
	
	STEP 4:  CONFIGURE SSU AS ROLL RATE ANOMALY DETECTOR
	

	13
	
	Verify/set ACU patch 5 staircase filter threshold to 5. 
	a_p5_stcfadj

	14
	
	
	

	15
	
	
	

	16
	
	
	

	17
	
	
	

	18
	
	
	

	19
	
	
	

	20
	
	STEP 5: FCV A ON/LV A OPEN
	

	21
	
	Prior to continuing, confirm cat bed temps are in nominal range (155-200 deg)
	

	22
	
	Power ON FCV A


	a_fcva_on

	23
	
	Open LV A

NOTE:  Before opening LV A, verify PROS A branch pressure (AKPRSBPR) does not indicate a leak.

LOAD NAME:  LVA_OPEN_YYDDD
	a_lva_open

	24
	
	CONTINGENCY:
If telemetry is lost while LV A is OPEN, trigger reaction wheel speed monitoring corrective action by setting thresholds to 0.
	k_rwspmon_trig

	25
	
	Disable Standard Monitoring 32 (or 30 if using RCVR-1) to prevent telemetry dropout upon transition to record in case of loss of uplink.


	k_monit_dis(32)

	26
	
	
	

	27


	
	STEP 6:  DEFINE REACTION WHEEL SPEED MONITORING
	

	28
	
	Disable reaction wheel speed monitoring
	k_rwsp_mon_stp

	29
	
	Set reaction wheel speed monitoring thresholds and enable:


Min:  -4000 rpm  (hex 02EE)


Max:  4000 rpm  (hex 82EE)
	k_rwsp_mon_man

	30
	
	CONTINGENCY:
Until reaction wheel speed monitoring limits are reduced, continuously verify the SSU Z coordinate is “alive”.

If NOT, trigger reaction wheel speed monitoring corrective action by setting thresholds to 0.
	k_rwspmon_trig

	31
	
	
	

	32
	
	STEP 7: DISABLE Hx MONITORING
	

	33
	
	Disable Hx monitoring to prevent unexpected ESR triggering during the maneuver
	k_hx_mn_stp

	34
	
	STEP 8:  DUMP ACU MEMORY TO MONITOR THRUSTER PARAMETERS
	

	35
	
	Select A1B0 as ACU memory dump address to view thruster firing parameters
	/ABACU105,A1B0,



    0000

	36
	
	Zero out thruster accumulated on-times by starting procedure at LABEL: OTZERO (if required)
	a_fcva_on 

at OTZERO

	37
	
	
	

	38
	
	
	

	39
	
	
	

	40
	
	
	

	41
	
	
	

	42
	
	
	

	43
	
	
	

	44
	
	
	

	45
	
	
	

	46
	
	
	

	47
	
	
	

	48
	
	
	

	49
	
	
	

	50
	
	STEP 9:  COMMAND STATION KEEPING
	

	51
	
	OPERATIONAL CONSTRAINTS:
1.
Verify staircase filter threshold (AKSEUTH) = 5 and Z spike filter threshold (AKZFILTH) = 125

2.
Transverse momentum (Ht) must always be greater than 1 Nms.

3.
Minimum thruster actuation time is 30 msecs.
	

	52
	
	Uplink load to command station keeping. 

ABACU201,
000i, xxxx, yyyy, zzzz, 00C8


000j, xxxx, yyyy, zzzz, 00C8


000k,


000l,

xxxx:
average duty cycle is 5% (about 1 sec/20 sec - accurate on time to be defined by off modulation

yyyy:
Time Tag value

zzzz:
Repetition determined by demanded delta V

00C8:
Actuation period is 20 sec

+X burn:  i = 3, j = 4, k = 2, l = 6.  Thrusters 2 and 6 on time defined for open loop compensation.  Synchronized with thrusters 3 and 4 actuation.  Maximum on time to respect:  < 100 ms at 14 bars and < 150 ms at 10 bars (interpolation required).  Pulses grouped to increase the on time, grouping defined by integer part (maximum on time limit/equivalent on time demand per 20 sec).

-X burn:  i = 1, j = 2, k = 4, l = 6.  Thrusters 4 and 6 on time defined for open loop compensation.  Synchronized with thrusters 1 and 2 actuation.  Maximum on time to respect:  < 100 ms at 14 bars and < 150 ms at 10 bars (interpolation required).  Pulses grouped to increase the on time, grouping defined by integer part (maximum on time limit/equivalent on time demand per 20 sec).
	/load SKij_RMW_YYDOY

	53
	
	During burn, monitor thruster on-time, cumulated on-time, and wheel speed evolution.
	

	54
	
	Abort Criteria:
CRP flag detect

RW speed evolution (violating 190 or 4000 rpm limits)

DHSS reconfiguration (send without telemetry)

Loss of TM due to COMS Backup (send without telemetry)
	a_inthr_abort

	55
	
	Verify burn results with FDF.  If required, repeat step 9.
	

	56
	
	SKIP STEPS 10 - 15 IF ADDITIONAL THRUSTER FIRINGS ARE REQUIRED.
	

	57
	
	STEP 10:  UPDATE Hx LIMITS
	

	58
	
	Update Hx limits in ACU


	a_hx_lim_upd

	59
	
	
	

	60
	
	STEP 11:  DEFINE REACTION WHEEL SPEED MONITORING
	

	61
	
	Set reaction wheel speed monitoring thresholds to post-maneuver values:


	k_rwmn_dlyadj

	62
	
	
	

	63
	
	STEP 12:  PROPULSION POST-MANEUVER CONFIGURATION
	

	64
	
	Close latch valve A

NOTE:  Before closing LV A, verify at least 25 minutes elapsed since last thruster firing

PROS A branch pressure (AKPRSBPR):  _____________

LOAD NAME:  LVA_CLOSE_YYDOY
	a_lva_close

	65
	
	Enable Standard Monitoring 32 (or 30 if using RCVR-1) to  transition to record in case of loss of uplink.


	k_ld_mon_tbl

	66
	
	Set staircase filter value to 5
	a_p5_stcfadj

	67
	
	Power OFF FCV A


	a_fcva_off

	68
	
	Switch off CBH A
	a_cbha_off

	69
	
	
	

	70
	
	
	

	71
	
	STEP 13:  DISABLE THRUSTER MONITORING
	

	72
	
	Disable thruster monitoring
	k_thrmonstop

	73
	
	
	

	74
	
	STEP 14:  REINITIALIZE CRS DRIFT ESTIMATION
	

	75
	
	Arm automatic calculation of CRS drift
	a_crs_drft_est

	76
	
	Update CRS drift estimation

Old Value:  _____________________

New Value:  _____________________
	a_crs_drft_upd

	77
	
	
	

	78
	
	
	

	79
	
	
	

	80
	
	
	

	81
	
	
	

	82
	
	
	

	83
	
	
	

	84
	
	
	

	85
	
	
	

	86
	
	
	


OE Initials:                (
SA Initials:                (
CA Initials:                (
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