
ruE FLIGHT OPERATIONS DIRECTIVE DATE: HM. 14,1966 NUt-18ER: s001J 

1. APPLICATION: STATION-KEEPING (DELTA-V) 

IMPLEMENTATION: OOIPOO 

SUPERCEDES PRIOR faDS: SOO1l 

PROCEDURE 

page 1 of 5 

2. DIRECTIVE: 


INITIAL 	 STATE: 3-AXIS CONTROL UNDER HOLD/SLEW ALGORITHM 

A. SUHHAAY OF DEL TA-V SEQUENCE: 

1. 	 TWO SHIFTS PRIOR TO THE DELTA-V SHIFT THE SIC SHALL BE AT A HIGH 
BETA (~ITHIN - 50 OR LESS OF POWER NEUTRAl) FOR aBC AND HAPS J2&8 
COCll.ING. 

2. 	 SLEW TO DELTA-V ATTITUDE 

3. 	 ACQUIRE REFERENCE OBJECT 

4. 	 lROAO REACTION WHEELS, IF RE~IRED 

5. 	 VERIFY VHF lELEHETRY CAPABILITY 

5. 	 CLOSE SUN SHUTTER 

7. 	 TRANSFER TO RATE PLUS POSITION HOLD 

8. 	 PERFORM DEL TA-V BURN 

9. 	 TRANSFER TO HO...D/SLEW HODE 

10. 	 (PEN ~ SHUTlER 

11. RE-ACQUIRE ATTITUDE REFERENCE 


NOTES: 1. IF BACKUP EVD & EVCL ARE BElt-lJ USED SEE FOO E015. 


2. IF 8ACKUP JETS ARE BEING USED 8IT 4 OF ACSFLG MUST BE SET. 

B. 	 ABORT STRATEGY -- SEE SECTION H. 

C. 	 GROUND SYSTEM CONFIGURATION: 

SIGMA 5 AND SIGMA 9 ON LINE: 

SIGMA 5 SIGMA 9 

lELEt'ETRY DATA SOURCE 	 S-8ANO S-BAN{) 

COt1t1ANO 	 YES NO 

3. APPROVAL SIGNED: 




---

1JE::f'UOHTOPERATIONS DIRECTIVE IDATE: HAR. 14,19M NUM8ER: s001J 

1. 	 APPLICATION: STATI~-KEEPING (DELTA-V) PROCEDURE 

IMPLEMENTATION: OOIPOO 

SUPEACEOES PA lOA FODS: som I page 2 of 5 

2. DIRECTIVE: 


CRT ASSIGNMENTS STRIPCHART ASSIGNMENTS (SIGMA 9, 
CHAN PAGE I RATE SIGMA PEN NO. DELAYED HOOf) 

1 SYSTEt12 10 S 1. ABG11, .!:so 
2 ACStt2 3 S 2, RBG11, ±1° PER SEC 
3 OOCRAW2 S 9 3. ABG12, .!:SQ 
4 DBASEB 	 5 4. RBG12, ±1° PER SEC 
5 ACSt12 3 9 S. NRER1, ±300 COUNTS 
5 SYSTEtJ>2 10 9 5. IIIV3, ±2.S VOlTS 
7 SISTAT2 10 S .7. AS1CH39, RAW (SAl 1 ) 
8 EVENT 	 S '8. SCI, RA., 
9 ACS 10 9 9. AS1CH45 (CATBO 2), ENG,O,SOO 
10 EVENT 	 9 10. AS1CH52 (CATBO 8), ENG,O,SOO 

NOTE: ASSURE PROPER SCALING OF PENS 
RUN 	 SCR'S AT .2mm/SEC 

D. 	 SPACECRAFT CONfIGURATION AT START: 

1. 	 TELEMETRY: 

FORMAT 2A, BITRATE 20Kbs 

2. 	 t-£ATER GROJP 2 ON 

3. 	 V~ ON, BUT t-()T BEI~ PROCESSED 

4. 	 OTHERWISE, NORMAl CONFIGrnATION 

E. 	 DELTA-V SETUP 

1. 	 SLEW TO DEL TA-V ATTITUDE 

2. 	 UNlOAD REACTION WHEEL~ IF REQUIRED 

3. 	 MN VHF ON, GO TO 5Kbs & VERIFY LOCK; THEN RETURN ro 20 Kbs, S-BANO 

4. 	 SEARCH FOR REFERENCE OBJECT 

5. 	 SNAP ACSt12 TO RECORD PREBURN VALUES OF BE fA lif)U'~NO MEL RATES. 

5. 	 LOAD SYSPROC FILE 

7. 	 SET OOC PROGRAt1MABLE DATA CELLS: 

EXEC 0013,0'3000',0'3002',0'3017',0'3001 ' ' , IJ03' , IJ ' 3020' 

3. APPROVAL SIGNED: 	 I ~YG 




IUE :FLIOHT OPERATIONS OIRECTIVE DATE: MAR. 14,1986 NUM8Efl: s00lJ 

1. APPLICATION: STATION-KEEPI~ (DELTA-V) PROCEOORE 

IMPLEMENTATION: DO/Pro 

SUPERCEDES PRIOR FODS: SOOlI page 3 of 5 

2. DIRECTIVE: 

F. DELTA-V PROCEDURE 
EXEC DELV,N IN=BURN TIME IN OBC COUNTS 

THIS PROCEDURE PERFORMS THE FOLLOWING: 

EXEC 0012,3 
: IHP 46 
HBO=l, HBl=l, HB2=2 
MEO=l, HEl=O, HE2=0 
OBCDB21 HBO,HB1,HB2,HEO,HE1,M[2 
: OBC LDBlK,21 . 
: OBC CHNO, 7,0 
: OBC CHNO,4,Q 
EXEC JETENA, 3055 

10BC TLH f'ORHAT ROTATION 
!CLOSE SUN SHUTTER 
I~ER 0 TO LOW GAIN 

IZERO ERROR FLAGS 
lTURN OFF RATE ARREST WORKER 
IENABLE ALL LIT'S AND HTE'S 

2&8 IN PULSE HOOE 
:CRU ON, 3 IENABLE EVDn1 
: OBC CHND, 16,0 15£T ACSFLG FOR RATE+POSITION 

AT THE '~AIT' STATEMENT, A 'GO' WILL TURN OFF WORKER 0; AND 
CONTROL IS LOST UNTIL WORKER 19 IS TURNED ON. 
:OBC CHNO,4,0 IWO IS OFF - CONTROL LOST 
: RW,RWHODE=0,RWENAB=1,PITCH=128, INO COMMANDS TO WHEELS 

VA~=128,ROlL=128,REDUN=128 
: IRA, IRAHC=O, IRAQB =1 IGYROS TO RATE MODE 
:OBC CHND,~ lQ IW1Q ON - CONTROL REGAINED 

AT THE 'WAIT' STATEHENT, MONITOR OPERATION ON SCR AND CRT. 
IF PERFORMANCE LOOKS GOOD - PROCEED. IF SPACECRAFT IS OUT 
OF CONTROL OR DOES NOT LOOK NOHINAl - GO TO ABORT STRATEGY. 


A 'GO' WILL SET UP ANO PERFORM THE DELTA-V BURN . 


:OBC CMNO,17,N IBURN TIME IN . 1024 SEC 

: OBC CMND, 16, 1 ISTART DELTA-V BURN 


MONITOR OPERATION ON SCR &CRT. BURN TIME SHOULD BE OVER 
WITHIN 2-3 UPDATES. AT COMPLETION Of BURN. CONTROL SHOULD 
DEFAUl T TO R"'P HOLD . MONITOR VEHICLE RATES ON OBCRAlU2 ANO 
ACSM2, IF RATES ARE < 0.1° ISECOND - PROCEED IF SPACECRAFT 
IS OUT OF CONTROL OR DOES NOT LOOK NOMINAL . 1;0 ro ABORT 
STRATEGY . 

I3. APPROVAL SIGNED: 



lUI;.; ~LIUn I url:.nn nun" ulnr::t,; IIVI: LJII\U:: 1'1Rt(, 14, 1~ NUf"1BER: s00lJ 

1. 	 APPLICATION: STATION-KEEPING (DELTA-V) PROCEElrnE 

IMPLEMENTATION: OD/POO 

SUPERCEDES PR lOA fODS: SOO 1 I page 4 of 5 

2. DIRECTIVE: 


A 'GO' WILL RETURN CONTROL BACK TO WORKER ° -CONTROL WILL 
BE LOST UNTIL ~ORI<ER 0 IS TLIRNED BAC!< ON. 

:CRU 	 OFF, 3 IEVD"1 IS OFF 
: 08C CHNO,4, lQ IIJJ1Q OFF .. CONTROL LOST 
: IRA, IRAHC=60, IRAQB= 1 IGYROS TO HIS MODE 
: RW,RWHOOE=ll,RWENAB=l IWHEEL CMOS ACCEPTED 
:OBC CHNO,3,0 IWO ON - CONTROL REGAINED 

MONITOR SCR AND CRT FOR CAPTURE ON HOLO/SLEW WORKER; ONCE 
SAFE, RETURN ALL SYSTEHS TO NORHAL OPERATING CONFIGURATI~. 

EXEC JETENA,2925 IENABLE LTE'S TO PULSE NODE 
HEO=1,HE1=l,HE2=1 lWORKER 0 TO HIGH GAIN 
OBC0821 HEO, HEl. NE2 
: 08C LD81K, 21 
EXEC 0012, 1 INORHAL OBC TLH ROTATION 
:IHP 45 10PEN SUN SHUTTER 
IRAQB, RI»ENAB=O IDISABLE IRA,R~ COHHANOS 

Go 	 POST DEL TA-V ClEANlP 

BEFORE RETURNING TO SCIENCE OPERATIONS FOR A nITUDE RECOVERY. 
VERIFY THAT SPACECRAFT CONFIGURATION, ALL EQUIPMENT AND COMMAND 
FIELDS ARE PROPERlV SE T . 

RE-ASSIGN OBC PROGRAHHABLE DATA CELLS: 

EXEC 0813,0'431',0'2503',0'725',0'113',0'1770',0'754' 

RELOAD OPERATIONS PROCFILE 

VERIFV THE FOLLO.ING: 
VHF IS OFF 

SUN SHUTTER IS OPEN 

~ERS 1,5 AND 8 ARE ON 

EVO'S ARE OFF 

IRAHC=50, IRAHTR=2, IRAQB=O 

RIJIENAB=O 

FIRE =0 

ACSFLG=O 


3. APPROVAL SIGNED: 




----

,\.AI JUU 1..1... nuut\l ~II,"IL.U' 

PAGE 5 OF 5 

RESTART 08C IN 
rmIroo MODE 

...----801 : OBC RESETABORT A-V PROC 
: OBC 60 
: OBC CMND, 9, 1 

MN I,f19 ON INDISABLE HTE's 
RATE + POS. MODE 
: OBC CHNO, 16, 0EXEC JETENA,Z925 
: aBC CHNO, 3, 1 9 

N 

< SO/min. 

ENSURE GYROS 
ARE IN HIS HOOE 

IRAMC=60,IRAQB=1 
: IRA 

GOTO SUN8ATHGOTO WORKER 0 N 

EXEC OBCENG, 0 EXEC SUNBATH, 0 
GO RESETSK 

Y 

DUMP AND CHECKSTABLE N 

AND POt.llER DBC MEMORY pos 

Y 

COMMAND CONFIGURATION - : EV, FIRE=(.) 

Ct10 JETS FROM 
GROUND TO BRING 

RATES TO <So/min. 

TrnN HONITOR 
t100E OFF 

: OBC ctWO, 9, 0 

TURN MONITOR 

MODE BACK ON 

: aBC CHNO,9, 1 

REACQUIRE 

TORQUE REQUEST
ATTITUDE 

-+ PITCH 
- PITCH 

... YAW 
- YAW 

+ ROLL 
.- ROLL 

JETS 
'-'­

7 & 3 

9 & 1 

10 & 6 

17 I' 4 

'. () & 4 

12 &6 

FIRE n 


PPITCH (58) 
MPITCH (257) 

PYAW (544) 
MYAI,1I (2055) 

PROll (520) 
HROLl (2080) 



To: FOD Distribution 
From: F. GordonllUE POD 
SUbj : Interim revision of S002M 
Date: February 18, 1988 

An excessive rise in the battery temperatures has again been occurring 
during the recharge cycle; this is an indication of an overcharge condition. 
Therefore, effective immediately, the amount of recharge that is to be 
returned to the batteries will be reduced to 120 I of the discharge energy 
lost, instead of the previous level of 130 \ . 

~/~ //
/1/ I

/ ,//1.,/ I; 
Fred Gordon 



ro : FOO Dis tr ibution 

From: F. Gordon/lUE POD 

ub ': Interim rev i Ion of FOD S002M 

Date : u,uqus ~~C:I, 8' 

.r: ~"Jes" .. t; I · r" 'I:: hot ,er - .... rn per atures ha<' been.j urrlng du ; Inq ·. he recrla r'gf 
,2,,,,, .)Ti! ~:1, ~I j~1 II j;ln O'/t'i : r"tar ge condit ion. The! etlJr e, ef fect ,ve lmmedl a ,ely, 

,,." il:.l;'~'': r' =j I ~ t-,:p re t urned to the batterl "'~ 'Nt I bp reduced a 120% 
- ~e liEr . ' ILL ·. ;n_· . L' .f he prevIous level 'jf 30% 



.NOMBEA: SOO2H -- i~:.~·:·· ··IUE FLIGHT OPERATIONS DIREC1lV~ ····'·re:AUG7'12.1987 

1. 	 APPLICATION: SPACECRAFT CONFIGURATION AND OPERATION DURING SHADOW PERIODS 

IMPLIMENTATION: 00 


SUPER CEDES PRIOR FaDS: S002L 	 pagQ 1 of 8 

2. 	 DIRECTIVE: 

This directive provides information and instruction for the rUE spacecraft system 
configuration and operation during the rUE orbit shadow periods. There are two types 
of shadow periods that will occur, earth and moon shadows. In both cases be prepared 
for loss of sun presence. LOSS OF SUN PRESENCE MEANS LOSS OF ATTITUDE CONTROL IF 
THE SPACECRAFT IS NOT PROPERLY CONFIGURED! 

A. 	 EARn" SHADOW: 

An earth shadow period of up to approximately 75 minutes each day for about 25 days 
will occur every 5 months for the IUE orbit. Special consideration must be given 
to spacecraft system configuration, attitude control, temperatures, operations, 
and power load during these shadow periods. 

B. 	 MOON SHADOW: 
A moon shadow may occur and result in a period when sun presence would be lost. 
Host frequently the moon shadow will result only in a penumbra condition. 
However, for ANV shadow the spacecraft should be configured with pitch and yaw on 
FES, and rol~.under gyro control. 

If an umbra condition is predicted for a duration greater than 5 minutes, before 
penumbra starts place the active cameras in standby and configure the other 
spacecraft systems for shadow as defined in paragraph D3(c). 

C. 	 UNEXPECTED SHADOI: 

LOSS OF SUN PRESENCE MEANS LOSS OF ATTITUDE CONTROL IF THE SPACECRAFT IS NOT 
PROPERLY CONFIGURED. 

1. 	 Check for loss of attitude reference by observing wheel speeds, FES dat~ 
solar array current, and other spacecraft system parameters. If the SIC is 
tl01dinO with pitch and yaw on FES and roll on gyros, attitude reference 
should be maintained. If attitude control has been lost, then go to Sunbath 
as soon as the shadow is over. 

2. 	 If attitude is stable contact \!.IPS to bring up VHf system. If a shadow umbra 
exceeds ~ minutes PREPARE to proceed to power down the spacecraft systems. 

3. 	 If umbra exceeds §. minutes: 

a. 	 IlTITlediately place the cameras in standby, check with T. O. or R. A. before 
executing (or have executed by T. O. ). 
EXEC STOP, ,NOCAl IPROC TO PERFORM THE FOLLOWING 

LWP ILWP TO STANDBY 
LWR IL WR TO STANDBY 
SWP IS~ TO STANDBV 
SWR ISWR TO STANDBY 

NOTE: PROC MUST BE RLN SEPARATaV FOO EACH ACTIVE CAMERA. 

3. APPROVAL SIGNED: 
1 



-------------:~~~--------'r__-------~, ..~.

IUE FLIGHT OPERATIONSDIRECnVE# 'DATE: "00. ' 12, 1967'NVM5EA:SOO2H ':~ 

1. 	 APPLICATION: SPACECRAFT CONFIGURATION AND OPERATION DURING SHADOW ,PERIODS 

IMPLIMENTATION: 00 

SUPER CEDES PRIOR FODS: S002L page 2 of 8 

2. 	 DIRECTIVE: 

b. 	 When good VHF data is available transfer to VHF system and power down 
S-band system; also turn on battery chargers and power down SI heaters 
and HAPS heaters per paragraph D3(c) . If VHF data link has been 
established run the shadow proc. The proc configures these systems and 
turns off the S-band system. 

EXEC SHADOW, 0 

O. 	 SPACECRAFT SYSTEMS CONFIGURATION CHANGES FOR SHADOW PERIODS: 

Spacecraft ~y~tems must be configured and operations must be reduced to limit the 
battery discharge current to less than 4.SA each and assure no more than 80~ depth 
of battery discharge during the shadow. 

1. 	 SPACECRAFT HOLD MODES; 

a. 	 FES ONL V 

Pitch and yaw are on FES with roll on gyros, and there is star presence 
with a count ' > 2000, in fast track mode. This mode is normally used 
whenever the predicted depth-of-discharge is <50~. 

b. 	 SHADTRACK 

Both lIIorker 10 (Illheel hold) and l.IIorker 0 are running; lIIorker 10 is 
controlling while worker a tracks the SIC's movement in pitch and yaw. 
WO will be configured with pitch and yaw on raw gyros, roll will be on 
FSS. During shado~ the OBC will calculate pitch and yaw ABG's. Once 
shadow is over worker 10 is turned off, and lIIorker 0 corrmanding is 
enabled; the accumulated errors will then be zeroed out by WO and the IUE 
should nearly return to its original pointing (there may be some 
corruption of gyro data due to roll motion which will result in erroneous 
ABG's, thus requiring some attitude recovery). This mode is normally 
used whenever the predicted DOD 2 50%. 

NOTE: 	 PATCHES ARE NECESSARV TO CONFIGURE THE aBC FOR THIS MODE, AND 
SHOULD BE DONE PRIOR TO THE SHADOW SEASON. 

: OBC 	PATCH, 0'1575',0 IPATCH OUT 10RKER 10' SACS FLAG 
:OBC PATCH, 0'27676',2 IALLOW PROCESSING OF GVRO DATA 

DESPITE NO SUN PRESENCE 

2. 	 SPACECRAFT OPERATION LIMITATIONS: 

8. 	 Spacecraft attitude during the daily shadow shall be limited from Beta 
45 0 to Beta 95 0 

• 

b. 	 Ranging will not bQ PQrformQd during thQ shadow. 



FOOUS DRIVE CFF 
IPNS 1 &2.a=F . 

lUi: FLIGHT OPERATIONS DIRECTIVE 'DATE: AUG. 12, 1981"" NUMeER: SOO2t1 

,. . 	APPLICATION: SPACECRAFT CONFIGURATION AND OPERATION DURING SHADOW PERIODS 

IMPLIMENTATION: 00 . 

SUPERCEDES PRIOR FODS: S002L page 3 of 8 

2. 	 DIRECTIVE: 

3. 	 SPACECRAFT EQUIPMENT CHANGES: 

e. 	 Control SI thermal belance before the shadow to mInlmIZe impact of 
shadow on telescope focus. per operations directive No. N011. All S1 
heaters will remain off during the shadow. 

b. 	 30 minutes prior to the expected start of penumbra the T. O. will place 
both camQra~ in ~tandby and turn spacQcraft control OVQr to thQ 0.0. to 
reconfigure for the shadow. When either battery would exceed 50% depth 
of discharge the T. O. will turn the active long wavelength camera off 
prior to turning over spacecraft control to the O. D. 

c . 	 Configure WPS for VHF telemetry and transfer operations to the VHF 
system at least 10-15 minutes prior to the scheduled penumbre . 

Configure the spacecraft for the shadow as follows: 

EXEC 	TLM. FES2ROM. 5 IREDUCE DATA RATE TO 5KBPS 

EXEC 	VHF, 1 IVHF lON, RANGING OFF 

Set··the wheel speeds os follows: 

P &R LESS THAN 200 RPM, Y GREATER THAN 600 RPM (SUPERSEDES FaD NOOS) 

After VHF data is verified and is going into OPS computer, 

EXEC FESTRK,2 	 IP&Y ON FES, R ON GYROS 

OR 

EXEC FESTRK, 0 IP&Y ON GYROS. R ON FSS 
EXEC TREF,RAW(AS2CHll),RAW(AS2CH12),RAW(AS2CH13), 128 

!UPLINK TACH REF. SPEEDS 
: OBC Ct1NO, 18, 1; : OBC CNND, 3, 10 ISHADTRACK MODE ON 

Once the control mode is selected, continue configuring the SIC, 

EXEC SHADOW, 0 
This procedure performs the following: 

: CRU OFF, 25, 36, 42, 57 IS-SAND POWER AMP. OFF 
: CRU OFF, 1, 55 IS-BAND TRANSMITTER OFF 

At the 'WAIT' statement: Hold until the start of penumbra is 
observed, as indicated by decreasing solar array current; then 
give the proc a 'GO' to turn on both battery chargers and to 
turn off the remaining equipment. 

: Il'P5~ 9 tCHARGERS 1 & 2 00 
: ItP 92, 94, 96, 98, 102, 108, 110 tALL HAPS I£ATERS OFF 
: CRU (Ff~ 23, 2 1PR1 AND SEC MIRRm HTR 1 (Ff 

1PR1 HI) SEC MIRROO HTR,2 £F;F 
/CAM SELECT.. CEa< 1 & 2 HTR:& 

: CRU (Ff, 34, 41 
: (XI IFF.. 45.. S5. 33 

. 




NUMtn:n:' SOO2tt- . UPEHA1IUN~ UIREGTIVt: · DA~: AUG~ 12.1987 . . . 

1. 	 APPLICATION: SPACECRAFT CONFIGURATION AND OPERATION DURING SHADOW PERIODS 

IMPLIMENTATION: DO 

SUPERCEDES PRIOR FODS: S002L pagQ 4 of 8 

IUl: t"LlliM I 

: (RJ (ff.. 38.. 44 /GYROS 4 and 5 
: CHJ IFF.. 28 ~ ELECTJDUCS 

· 3~.,· APPROVAL Sl~: . 

2. 	 DIRECTIVE: 

When eithe~ battery would exceed 50% depth of discharge the VHF system 
will be cycled onloff about one minute of every fi ve minutes for a sample 
of spacecraft data, to check spacecraft status and evaluate performance. 
This cycling will be started one minute after the start of umbra, as 
indicated by zero solar array current. 

The VHF system will be turned on 1 minute before the expected termination 
of umbra and remain on through the end of the shadow. 

E. 	 EMERGENCY POIER Off -lOADING DURING THE DAILY SHADOWS: 

During any daily shadow, if the calculated depth-of-discharge (DOD) is projected 
to be greater thon 80\ on one battery for that day, toke the following steps as 
needed to keep the DOD below the 80\ level. In order to be able to decide if and 
when 	 any corrective action is needed, a running calculation of DOD must be kept. 
The 	Systems analyst has the responsibility for this task as well as for keeping 
the 	00 and RA informed of any necessary action. 

1. 	 Turn off the active long wavelength camera. The powering off of the 
cameras must be coordinated with the R. A. 

EXEC 	CAMOfF, l WR Il WR CAMERA OfF 
EXEC CAMOFF, LWP 	 IlWP CAMERA OFF 

2. 	 Turn off heaters on gyros 2, 6, 1 and 3 (one at a time) as needed. Each 
conmand is to be checked by the ACS analyst for syntax before being sent, 
and again before the conmand is approved. 

: CRU OFF, 16 IGYRO 2 OFF 
: CRU OFF, 5 IGYRO 1 OFF 
: CRU OfF, 50 IGYRO 5 OFF 
: CRU OFF, 27 IGVRO 3 OFF 

3. 	 Reset the OBC. 

: 08C RESET IRESET THE OBe 
:RW,R~ODE=B,RWENAB=1 IDISABlE THE WHEELS 

4. 	 Turn off the remaining scientific instruments, as needed. The powering 
off of these devices must be coordinated with the R. A. 

: lVSW FES2, OFF IFES 2 OfF 
EXEC CANOff, SIIJP ISIIJP CAMERA OFF 
EXEC ALLOFF. B . IAll SCIENCE INSTRUMENTS OFF 

5. 	 Turn off the following equipment, as necessary. 

: CRU OFF, 59 IOOC 
: CRU OFF. 26. 37. 48 /REACTION WHffiS 
: CRU OFF, 4 	 IWHEEL DRIVER ASSEMBLY 
: CRU OFF, 21, 53 	 /FINE SUN SENSORS 
EXEC Vt-F, 0 	 IVtF 
: (RJ OFF, 6 	 IlJlJ 



· IUE FLIGHT OPERATIONS DIRECtiVE:; ;DATE: AOO: 12~ 1967 NUMBEFi: ·3002t1 

1. APPLICATION: SPACECRAfT CONfIGURATION AND OPERATION DURING SHADO~ PERIODS 

IMPLIMENTATION: 00 

SUPER CEDES PRIOR FaDS: S002L pagQ 5 of 8 

2. 	 DIRECTIVE: 

F. 	 SPACECRAFT RECONFIGURATION AFTER DAILY SHADOWS: 

If emergency power off-loading was done to the extent that attitude control was 
lost, then as soon as the predicted umbra is over turn on the equipment necessary 
to cOrTTlland Sunbath mode . 

: CRU ON, 6 / OHU ON 
EXEC VHF, 1 / VHF ON 
: CRU ON, 4 / WHEEL DRIVER ASSEMBLY ON 
: CRU ON, 26, 37, 48 IREACTION WHEELS ON 
: CRU ON, 21, 53 IFINE SUN SENSORS ON 
EXEC SUNBATH, 0 IENTER SUNBATH HODE ON 

Once Sunboth is working minimize equipment off time and return the OBC, the IRA 
and the science heaters to their pre-shadolll configuratian. The scientific 
instruments and the associated electronics are to remain off pending a formal 
revielll of the battery situation and POD approval. 

: CRU ON, 28 ICOHHON ELECTRONICS ON 
: CRU ON, 44 IGYRO 5 HEATER ON 
: CRU ON, 38 IGVRO 4 HEATER ON 
: IRA, IRAGYR=15, IRAQB=1 IGYRO 5 SPINUP 
WAIT FOR GS SYNC BEFORE SPINNING UP GYRO 4 
: IRA, IRAGYR=24, IRAQB=1 IGYRO 4 SPINUP 
IRAQB=O IDlSABlE QUALIFIER BIT 
: CAU ON, 15 IGYRO 2 HEATER ON 
: CRU ON, 5 IGYRO 1 HEATER ON 
: CRU ON, 60 IGYRO 6 HEATER ON 

: CRU ON, 27 IGYRO 3 HEATER ON 
: CRU ON, 59 IOBC ON 
EXEC SIHTR, N lSI HEATERS ON 

If there was no emergency power off-loading affecting attitude control, then as 
soon as the solar array current returns to 50% of normal value return the 
spacecraft to pre-shadow configuration. (If any gyro heaters were turned of~ 
turn them back on as described above. ) 

1. 	 EXEC SHADOW, 1 IPerforms the following... 

: CRU ON, 49 /S-BAND SYSTEM 1 SELECT 
; CRU ON, 7, 55 IS-BAND SYSTEM ON 
: IMP 101 !HAPS HEATER GROUP 2 ON 
; CRU ON, 47 ISEC MIRROR HEATER No.2 ON 

Z. 	 EXEC SIHTR, N lSI HEATERS TO DESIRED CONfIGURATION 

3. 	 If holding using SHADTRACK, return to l\Iorker 0 


: OBC CtINO. 4. 10; : 08C CtNl. 18. 0 IwrnKER 1 0 OFF. IMORKER 0 ENABLED 


4. 	 Return operations to S-Band and establish telemetry into OPS c~uter 

EXEC S8N1). N /S-BI\N) ANl'Effi\ N 
EXEC vtF.. CFF ~ vtF SVSTB1 tFF 
EXEC M fES2R01, 20 JSE1..ECT 2OO3PS 1U1 RATE 



IUE FLIGHT OPERATIONS DIRECllVE 'DATE: AOO. · 12, 1987 

1. 	 APPLICATION: SPACECRAFT CONFIGURATION AND OPERATION DURING SHADOW PERIODS 

IMPLIMENTATION: OD 

SUPERCEDES PA IOR FODS: S002L page 5 of 8 

2. 	 DIRECTIVE: 

5. 	 Return the wheels to normal operation rates, when catbeds are heated and 
it is operationally feasible. 

6 . 	 RQsumQ normal oPQrations as soon as possiblQ. If thQ long wavQIQngth 
camera has been turned off, the T.O. and R.A . will turn it on and return 
it to oPQration. 

G. 	 BATTERV CHARGE HANAGEHENT BEHIEEN THE DAILV SHADOIIIS: 

,. 	 Normal operations between daily shadows should be done at pOlller pOSltlVe 
attitudes; NO battery discharge is permitted other than peak loads of short 
duration (e. g. IIIheel unloads or ranging). 

~OTE: 	 POWER POSITIVE IS DEfINED AS AT LEAST .060 AMPS CHARGE CURRENT ON 
EACH BAffiRV OR HAVING DUHP CURRENT PRESENT. 

POWER-NEUTRAL IS DEFINED AS THE ABSENCE OF DUMP CliRRENT WITH CHARGE 
CURRENT OF LESS THAN .060 AHPS. BUT NO INDICATED DISCHARGE CURRENT 
ON EITHER BATIERV. 

2. 	 Battery recharge following shadoUl will be accomplished by using all three 
chargin~ capabilities - main chargers, trickle-hi and trickle-low charge. 
The procedure is outlined below: 

Conditions and Corrments 

• 	 The spacecraft attitude must be such that dump current i~ pre~ent, with 
chargers on. to ensure that the maximum charge is going to each battery. 
The Beta range able to accorrmodate this condition is about 45 D <B <95 D 

• 

Whenever 130~ of the measurable discharge energy has been replace~ 
return that battery to trickle-low charge. 

BATTERY RECHARGE 

Charge Method Command Conditions 

Battery 1 ­ main charger EXEC CHARGER 1 until the charge current is either 
<300 ma, OR unti I 130% of the 
measurable discharge energy has 
been rep I aced 

THEN 

trickle-hi :IMP 6, 7 unti I the battery voltage is either 
L 25.84 v, OR unti I 130% of the 
measurable discharge energy has 
been rep Iaced 

THEN 

:IMP 8 . for normal operations 



IUE fLIGHT OPERATIONS DIRECTIVE DA~: AUG. 12.1987 NUMBER: S002M 


. 1. 	 APPLICATION: ·SPACECRAFT CONFIGURATION AND OPERATION DURING SHADOW PERIODS 
IMPLIMENTATION: 00 

SUPER CEDES PRIOR FODS: S002L page 	7 of 8 

2. DIRECTIVE: 


'" 
'APPROVAL SI'GNi:O: 

Charge Method Command Conditions 
Battery 2 - main charger EXEC CHARGER, 1 	 until the charge current is either 

<300 ma, OR unti I 130% of the 
measurable discharge energy has 
been replaced 

THEN 
trickle-hi . :IMP 10,11 until the battery voltage is either 

2 25.50 v. OR unti I 130% of the 
measurable discharge energy has 
been replaced 

THEN 
trickle-low :IMP 12 for normal operation 

..H. 	 NOTES: 

1. 	 Batteries cool down during recharge.. and heat up during discharge and 
overchorge. In some c~ses, ~ b~ttery temperoture m~y exceed 25°C during
discharge. 

2. If after cool-down during recharge either battery reaches 25°C, notify 
GEORGE HORROIJI (x669' OR 730-7825)

OR 
SID TILLER (x6489 OR 534-8587) 

1. 	 FINAL INSTRUCTIONS: 

,. 	 Snap system page every five minutes from 5 minutes prior to shadow until '/2 
hour after shadow, then every 30 minutes during shado\ll season. 

2. 	 During the doily sh~dow b~ttery d~t~ will be collected/recorded using the 
MacIntosh PC. As a backup to this method, data off the five minute SVSTEM2 
snaps· will be used as input to the PC for the normal shadow graphs. The 
battery data from the 30 minute snaps will also be input into the PC for 
gener~tion of the 24 hour grophs. Complete instructions for these procedures 
are included in the pre-shadow package. 

3. 	 Retain history tapes of shadollil periods. 



"J t:; , 

IUE fLIGHT OPERATIONS DIRECTIVE DAT~: AUG. 12, 1987 NUM8ER: S002H 

1. APPLICATION: SPACECRAFT CONFIGURATION AND OPERATION DURING SHAOO~ PERIODS 

IMPLIMENTATloN: 00 

SUPEACEDES PRIOR FODS: S002L page 8 of 8 

2. DIRECTIVE: 

4. One hour prior to scheduled shadow, and until the chargers are turned off, 
set up stripchart recorders to record: 

MATRIX 12 

EVENT PENS : 

a. SUN PRESENCE 

b. COHHAND COUNTER No . 2 

ANALOG PENS: 

B. BAnERY 1 VOLTAGE 

b. BAnERY 2 VOLTAGE 

c. BAnERY 1 DISCHARGE CURRENT 

d. BATTERY 2 DISCHARGE CURRENT 

e. SOLAR ARRAY 1 CURRENT .. 
f. SOLAR ARRAY 2 CURRENT. 

g. BUS VOLTAGE 

h. BUS CURRENT 

MATRIX 11 

EVENT PENS : 

8 . SUN PRESENCE 

b. COHHAND COUNTER No. 2 

ANALOG PEN!): 

a. BATTERY 1 VOL 1AGE 

b. BAnERY 2 VOLTAGE 

c. BATTERY 1 CHARGE CURRENT 

d. BATTERY 2 CHARGE CURRENT 

e. BATTERY 1 3rd ELECTRODE 

f. BATTERY 2 3rd ELECTRODE 

g. BUS VOLTAGE 

h. BUS CURRENT 



lUI: fLIGHT OPERATIONS DIRECTIVE tDATE: FEB. 1ft 19fH fNUMBER: S002L 

1. APPLICATION: SPACE~AFT C(N=I~TI~ AND OPERATICt4 DURING SHAOO\f PERIODS 

IMPLEMENTATION: 00 ~""D 0e-1t.J~ ~CVI:>G':b W Ittl 

SUPERCEDES PRIOR FODS: S002K 1tJ'J)1 '-".~ C.tiA-ts~ES page 1 of 6 

2. DIRECTIVE; 

THIS DIRECTIVE PROVIDES INFORMATION AND INSTRUCTION FOR IUE SPACECRAFT SYSTEM CON­
FIGURATION AND OPERATION DURING THE IUE ORBIT SHADOW PERIODS. THERE ARE TWO TYPES OF 
SHADOW PERIODS THAT WILL OCCUR, EARTH AND MOON SHADOWS. IN B01~ CASES BE PREPARED FOR 
LOSS OF SUN PRESENCE. LOSS OF SUN PRESENCE MEANS LOSS QF ATTITUDE CONTROL IF THE 
SPACECRAFT IS NOT PROPERLV CONFIGURED! 

A. EARTH SHADOW: 

AN EAR~ SHADOW PERIOD OF UP TO APPROXIMATELY 75 MINUTES EACH DAY FOR ABOUT 25 DAYS 
WILL OCCUR EVERY 5 MONTHS FOR THE IUE ORBIT. SPECIAL CONSIDERATION MUST BE GIVEN 
TO SPACECRAFT SYSTEM CONFIGURATION, ATTITUDE CONTROL, TEMPERATURES, OPERATIONS, 
AND POWER LOAD DURING THESE SHADOW PERIODS. 

B. MOON SHADD": 

A MOON SHADOW MAY OCCUR AND RESULT IN A PERIOD WHEN SUN PRESENCE WOULD BE LOST. 
MOST FREQUENTLY THE MOON SHADOW WILL RESULT ONLY IN A PENUMBRA CONDITION. HOWEVER, 
FOR ANY SHADOW THE SPACECRAFT SHOULD BE CONFIGURED WITH PITCH AND YAW ON FES, AND 
ROLL UNDER GYRO CONTROL. 

IF AN UMBRA CONDITION IS PREDICTED FOR A DURATION GREATER THAN 5 MINUTES, BEFORE 
PENUMBRA STARTS PLACE THE ACTIVE CAMERAS IN STANDBY AND CONFIGURE THE OTHER 
SPACECRAFT SYSTEMS FOR SHADOW AS DEFINED IN PARAGRAPH D3(c). 

C. UNEXPECTED SHADOW: 

LOSS OF SUN PRESENCE MEANS LOSS OF ATTITUDE CONTROl IF THE SPACECRAFT IS NOT 
PROPERLY CONFIGURED. 

1. CHECK FOR LOSS OF ATTITUDE REFERENCE BY OBSERVING WHEEL SPEEDS, FES DATA, 
SOLAR ARRAY CURRENT, ANO OTHER SPACECRAFT SYSTEt"1 PARAMETERS. IF THE SIC IS 
HOLDING WITH PITCH AND YAW ON FES AND ROLL ON GYROS, ATTITUDE REFERENCE 
SHOULD BE MAINTAINED . IF ATTITUDE CONTROL HAS BEEN LOST, THEN GO TO SUNBATH 
AS SOON AS THE SHADOW IS OVER. 

2. IF ATTITUDE IS STABLE CONTACT WPS TO BRING UP VHF SYSTEt1. IF A SHADOw ur1BRA 
DCEEDS 3 MINUTES PREPARE TO PROCEED TO POWER DOWN THE SPACECRAFT SYSTEMS. 

3. IF UMBRA EXCEEDS §. MINUTES: 

r... IMHED IATEL Y PLACE THE CAMERAS IN STAND8Y, CHECK lii ITH T. O. OR R. A. BEFORE 
EXECUTING (OR HAVE EXECUTED BY T. O. ). 

EXEC STOP, , NOCAL IPROC TO PERFORM THE FOLLOWING 
LWP IUAlP TO STANDBY 
LWR ILIJJR TO STANDBY 
SIJJP ISWP TO STANDBY 
SWR ISWR TO STANDBY 

NOTE: PROC MUST BE RUN SEPARATELY FOR E.n.CH ACTIVE CAMERA. 

3. APPROVAL SIGNED: DATE 



rllE fLIGHT OPERATIONS DIRECTIVE IDATE: FEEL 1ft 1007 ,~NUMBEA:3002L 
!l. 1. 	 APPLICATION: SPACECRAFT COtf=IGt.RATI~ IW) (PfRATIct,J DURING SHADOW PERIOOS 

IMPLEMENTATION: DO 

SUPERCEDES PRIOR fODS: S002K page 2 of 6 

2. DIRECTIVE,: 


b. 	 WHEN GOOD VHF DATA IS AVAILABLE TRANSFER TO VHF SYSTEM AND POWER DOWN 
S-BANO SYSTEM; ALSO TURN ON BATTERY CHARGERS AND POWER DOWN SI HEATERS 
AND HAPS HEATERS PER PARAGRAPH D3(c). IF VHF DATA LINK HAS BEEN 
ESTABlISHED RUN THE SHADOW PROC. TIiE PROC CONFIGURES THESE SYSTEMS AND 
llJRNS OFF THE S-BAND SYSTEM. 

EXEC 	SHADOW, 0 

D. 	 SPACECRAFT SYSTEHS CONFIGURATION CHANGES FOR SHADOW PERIODS: 

SPACECRAFT SYSTEMS MUST BE CONFIGURED AND OPERATIONS 11UST BE REDUCED TO LIMIT THE 
BATTERY DISCHARGE CURRENT TO LESS THAN 4. SA EACH AND ASSURE NO MORE THAN 80% DEPTH 
OF BATTERY DISCHARGE DURING TIiE SHADOW . 

1. 	 SPACECRAFT HOLD MODES: t..rY' 
""'~1'~\~ 

a. 	 FES ONLY ~r 
PITCH AND YAW ARE ON' FES WITH ROLL ON GYROS, AND THERE IS STAR PRESENCE 
WITH 	 A COUNT ) 200~ THIS MODE IS NORMALLY USED WHENEVER THE PREDICTED 
DEPTH-OF -DISCHARGE IS <50%. 

b. 	 SHADTRACK 

BOTH WORKER 10 (WHEEL HOLD) AND WORKER 0 ARE RUNNING; WORKER 10 IS 
.... ~$ CONTROLLING WHILE WORKER 0 TRACKS THE SIC' S MOVEMENT IN PITCH AND YAW. WO 

a ..1t--n6" ,. -4> WILL BE CONFIGURED WITH PITCH AND YAW ON RAW GYROS. ROLL WILL BE ON FSS. 
1-~c::6~\~ ~'f"-R'l:r'" DURING SHADOW THE OBC WILL CALCULATE PITCH AND Y/l,W ABG'S. ONCE SHADOW IS 
~ - ~ ~.p OVER WORKER lOIS TURNED OFF, AND WORKER 0 COt1t1ANDING IS ENABLED; THE 
C9.) ll> ~? ACCUMULATED ERRORS WILL THEN BE ZEROED OUT BY l,UO AND THE IUE SHOULD 

vl~ ... ~e; ,,",0 J~' NEARLY RETURN TO ITS ORIGINAL POINTING (THERE t1AY BE SOt1E CORRUPTION OF 
@ ;'ft' \f"~~ GYRO DATA DUE TO ROLL MOTION WHICH WILL RESULT IN ERRONEOUS ABG' S. THUS 

~~~~~ REQUIRING SOME ATTITUDE RECOVERY). THIS MODE IS NORMALLY USED WHENEVER 
THE PREDICTED DOD IS L 50%. 

2. 	 SPACECRAFT OPERATION LIt1ITATIONS: 4D 
~ 

a. 	 SPACECRAFT ATTITUDE DURING THE SHADOW SHALL BE LIMITED FROM BETA<§;)TO 
BETA 100 0 

, UNLESS PRIOR APPROVAL IS RECEIVED FROM THE GSFC POD . 

b. 	 RANGING WILL NOT BE PERFORMED DURING THE SHADOW. 

3. 	 SPACECRAFT EQUIPMENT CHANGES: 

a. 	 CONTROL SI THERMAL BALANCE BEFORE THE SHADOW TO MINIMIZE It1PACT OF 
SHADOW ON TELESCOPE FOCUS, PER OPERATIONS DIRECTIVE No. N011 . ALL 81 
HEATERS WILL REMAIN OFF DURING THE SHADOW . 

b. 	 30 tlINUTES PRIOR TO THE EXPECTED START OF PENUt1BRA THE T. O. WILL PLACE 
BOTH CAMERAS IN STANDBY AND TURN SPACECRAFT CONTROL OVER TO THE O. D. TO 
RECONFIGURE FOR THE SHADOW. WHEN EITHER BATTERY WOULD EXCEED 50% DEPTH 
OF DISCHARGE THE T.O. ~ILL TURN THE ACTIVE LONG WAVELENGTH CAMERA OFF 

3. 	 APPROVAL SIGNED: DATE 



IliE 	fLIGHT OPERATIONS DIRECTIVE IDATE: FEEl. 1B,19B7 INUMBER: SOO2l 

1. 	 APPLICATION: SPACECRAFT COtf=IGURATION AND OPERATION DURING SHAOOIJI PERIODS 

IMPLEMENTATION: 00 
SUPERCEDES PRIOR FaDS: S002K page 3 of 6 

2. 	 DIRECTIVE.: 

BEFORE TURNING THE SPACECRAFT CONTROL OVER TO THE O. D., ~-ANf1~EltJRIN(t =THE:' 
~~ Ibb ~e ABOOf-1 ItINUTEr:tIf~'f 5 IIlNtffE6 
c-F8R:A=8AM~SPAeEeRAR 0kT~ 

c. 	 CONFIGURE WPS FOR VHF TELEMETRY AND TRANSFER OPERATIONS TO THE VHF 
SYSTEM AT LEAST 10 MINUTES PRIOR TO THE SCHEDULED PENUMBRA. 

CONFIGURE THE SPACECRAFT FOR THE SHADOW AS FOLLOWS: 

EXEC TLM,FES2ROM,5 IREDUCE DA1A RATE TO 5KBPS 

EXEC VHF, 1 /VHF 1 ON, RANGING OFF 

SET THE WHEEL SPEEDS AS FOLLOWS: 

P & R LESS THAN 200 RPM (SUPERSEDES FOD NOOS FOR SHADOW) 

Y GREATER THAN 500 RPM 

AFTER VHF DATA IS VERIFIED AND IS GOING INTO OPS COMPUTER, 

EXEC 	FESTRK, 2 IP&Y ON FES, R ON GYROS 

OR 

.'''&..''''~ .,,61""& 1SLDCI(. 4-EXEC FESTRK, 0 IP&Y ON GYROS, R ON FSS 

~ f\H '"Mea.. SPSWPS : aBC CMND, 18, 1; : OBC CMND, 3, 10 ISHP,oTRACK MODE ON 

~1G(2 TO wets 0..... ONCE THE CONTROL t10DE IS SELECTED, CONTINUE CONFIGURING THE SIC, 

EXEC SHADOW, 0 

THIS PROCEDURE PERFORMS THE FOLLOWING: 

: CRU OFF, 25,35,42,57 IS-8AND POWER AMP. OFF 
: CRU OFF, 7, 55 IS-BAND TRANSMITTER OFF 

AT THE •WAIT' STATEt1ENT: HOLD UNTIL THE START OF PENUMBRA IS 
OBSERVED, AS INDICATED BY DECREASING SOLAR ARRAY CURRENT; 
THEN 	 GIVE THE PROC A 'GO' TO nJRN ON BOTH BATTERY CHARGERS AND 
TO TURN OFF THE REMAINING EQUIPMENT . 

: IMP 5, 9 ICHARGERS 1 & 2 ON 
: IMP 92,94,95,98,102,108,110 IAlL HAPS HEATERS OFF 
: CRU OFF, 23, 2 IPR1 AND SEC MIRROR HTR 1 OFF 
: CRU OFF, 34, 47 IPR1 AND SEC MIRROR HTR 2 OFF 
: CRU OFF, 45, 55, 33 leAM SELECT, DECK 1 & 2 HTR & 

FOCUS DRIVE OFF 
: CRU OFF, 31, 45 IPAS 1 & 2 OFF 

WHEN EITHER BATTERY WOULD EXCEED 50% DEPTH OF DISCHARGE THE VHF SYSTEM 
WIll BE CYCLED ON/OFF ABOUT ONE tlINUTE OF EVERY FIVE tlINUTES FOR A SA~lPLE 
OF SPACECRAFT DATA, TO CHECK SPACECRAFT STATlJS AND EVALUATE PERFOR~lANCE. 
THIS CYCLING WIll BE STARTED ONE mNUTE AFTER THE START OF UMBRA, AS 
INDICATED BY ZERO SOLAR ARRAY CURRENT. 

THE VHF SYSTEM WILL BE TURNED ON 1 MINUTE BEFORE THE EXPECTED TERMINATION 
OF UMBRA AND REMAIN ON THROUGH THE END OF THE SHADOIJI. 

3. APPROVAL SIGNED: DATE 



lYE FLIGHT OPERATIONS DIRECTIVE 'f DATE: FEEL 1ft 19tH} NUMBER: S002l 

1. APPLICATION: SPACECRAFT cott="IGlRATION At-l) OPERATI~ DURING SHADOW PERIODS 

IMPLEMENTATION: 00 

SUPERCEDES PR lOR fODS: S002K page 4 of 6 

2. DIRECTIVE,: 

d. IF EITHER BATTERY DISCHARGE CURRENT AVERAGE> 4. SA FOR 3 MINUTES AND IT 
IS MORE THAN 5 MINUTES TO UMBRA TERMINATION, TURN OFF THE ACTIVE LONG 
WAVELENGTH CAMERA TO REOUCE POWER LOAD. THE POWERING OFF OF THE CAMERAS 
MUST BE COORDINATED WITH THE R. A. 

EXEC CAMOFF, LWR 
EXEC CAMOFF, LWP 

IL.WR CAMERA OFF 
IL WP CAt1ERA OFF 

e. MINIMIZE EQUIPMENT OFF TIME; REnJRN HEATERS TO THE PRE-SHAOOW 
CONFIGURATION AS SOON AS SOLAR ARRAY CURRENT RETURNS TO 50% OF NORI1AL 
VALUE. 

EXEC SHADOW, 1 

THIS PROCEDURE PERFORMS THE FOLLOWING: 

: CRU ON, 49 
: CRU ON, 7. 55 
: IMP 101 
: CRU ON. 47 

IS-BAND SYSTEM 1 SELECT 
IS-BAND SYSTEM ON 
IHAPS HEA TER GROUP 2 ON 
ISEC MIRROR HEATER No . 2 ON 

f. EXEC SIHTR, N lSI HEATERS TO DESIRED CONFIGURATION 

g. IF HOLDING USING SHAOTRACK, RETURN TO WORKER 0 

: OBC CMND, 4, 10; : OBC CMND, 18, 0 IWORKER 10 OFF, WORKER 0 ENABLED 

h. RETURN OPERATIONS TO S-BAND 

EXEC SBAND, N IS-BAND ANTENNA N 

ESTABLISH S-8AND TLH & PUT INTO OPS COMPUTER 

EXEC VHF, OFF InJRN VHF SYSTEM OFF 
EXEC TLM, FES2R0I1, 20 ISELECT 20KBPS TLM RATE 

1. RETURN THE WHEELS TO NORt1AL OPERATION RATES, WHEN CATBEOS ARE HEATED AND 
IT IS OPERATIONALLY FEASIBLE . 

J . RESUME NORMAL OPERATIONS AS SOON AS POSSIBLE. IF THE LONG WAVELENGTH 
CAMERA HAS BEEN TURNED OFF, THE T. O. flND R. A. WILL nJRN IT ON AND RETURN 
IT TO OPERATION. 

E. BATTERY CHARGE MANAGEMENT BETWEEN THE DAILY SHADOWS: 

1. NORMAL OPERATIONS BETWEEN DAILY SHADOWS SHOULD BE DONE AT POWER POSITIVE 
ATTITUDES; NO BATTERY DISCHARGE IS PERMITTED OTHER THAN PEAK LOADS OF SHORT 
DURATION (e . g. WHEEL UNLOADS OR RANGING). 

NOTE: POWER POSITIVE I S DEFINED .tl.S HAVING AT LEAST , 08 AMPS r.; HARGE ON EACM 
BATTERY OR HAVING DUMP CURRENT PRESEN T. 

POWER-NEUTRAL IS DEFINED AS A CONDITION OF NO BATTERY CHARGE AND NO 
BATTERY DISCHARGE. 

3. APPROVAL SIGNED: DATE 



IUE 	Fll~HT OPERATIONS DIRECTIVf: ,I DATE: FEB. 18.1987 I NUMBER: S002L 

1. 	 APPLICATION: SPACECRAfT C(N=ISURATION Alf) !lJERATION DURING SHADOW PERlOOS 

IMPLEMENTATION: on 
SUPERCEDES PRIOR fOOS: S002K page 5 of 6 

2. 	 DIRECTIVE; 

2. 	 EACH CHARGER SHALL REMAIN ON AFTER START OF SUNLIGHT UNTIL 115 - 120% OF 
DISCHARGE ENERGY HAS BEEN RETURNED TO THE BATTERIES. THEN THE CHARGERS SHALL 
BE nJRNED OFF. THE CHARGERS SHALL REMAIN OFF UNTIL PREPARING FOR THE NEXT 
SHADOW. 

: IMP 5 ICHARGER 1 OFF 
: IMP 10 ICHARGER 2 OFF 

3. 	 TARGETS FOLLOWING A SHADOW SHOULD BE SELECTED SUCH THAT THE BATTERIES WILL BE 
FULLY CHARGED WITHIN 12 TO 13 HOURS FROM THE END OF THE SHADOW. THE 
SPACECRAFT ANALYSTS SHALL MONITOR BATTERY CHARGE CURRENTS AND COORDINATE 
WITH THE RESIDENT ASTRONOMER TO ASSURE THAT THIS OBJECTIVE IS ACHIEVED. 

a. 	 THE MINIMUM CHARGE CURRENT I1UST BE GREATER TI1AN 200mA TO EACH SA TTERY TO 
OVERCOME CHARGE INEFFICIENCIES AND ASSURE SOME CHARGE OF THE BATTERIES 
IS TAKING PLACE. 

b. 	 A MAXIMUM CHARGE CURRENT IS ACHIEVED WHEN THERE IS SOME DUMP CURRENT . 

IF AFTER 13 HOURS THE THE BATTERIES ARE NOT FULLY CHARGED. THE SPACECRAFT 
SHALL BE SLEWED TO A POWER FAVORABLE TARGET THAT WILL PROVIDE 500mA CHARGE 
CURRENT MINIMUM PER BATTERY OR SOME DUMP CURRENT IS PRESENT; THE SPACECRAFT 
SHALL BE HELD AT THIS ATTITUDE UNTIL THIS BATTERY CHARGE CRITERION IS MET. 
THE RESIDENT ASTRONOMER SHALL ASSURE THAT THE GUEST OBSERVER HAS ALTERNATE 
TARGETS PLANNED THAT WOULD PROVIDE ADEQUATE CHARGE CURRENT. 

F. 	 NOTES: 

1. 	 BATTERIES COOL DOWN DURING RECHARGE, AND HEAT UP DURING DISCHARGE ANO 
OVERCHARGE. IN SOME CASES, A BATTERY TEMPERATURE 11AY EXCEED 25°C DURING 
DISCHARGE. 

2. 	 IF AFTER COOL -DOWN DURING RECHARGE EITHER BATTERY REACHES 25°C, NOTIFY 

SID TILLER (x64S9 OR 534-8587) 
OR 

HARRY WANNAMAKER (x7927 OR 252-2755) 

3. APPROVAL SIGNEO: DATE 



IUE fLIGHT OPERATIONS DIRECTIVE 1DATE: FEEl. Ht 1987 INUMBER: sooa 

~ 1. 	 APPLICATION: SPACECRAFT CfH=IGURATICt4 ANO OPERATION DURING SHADOW PfRlOOS 

IMPLEMENTATION: 00 

SUPERCEDES PR lOR FODS: S002K page 6 of 6 

2. 	 DIRECTIVE,: 

G. 	 OTHER INSTRUCTIONS: 

1. 	 ONE HOUR PRIOR TO SCHEDULED SHADOW, AND UNTIL THE CHARGERS ARE TURNED OFF, 
SET UP STRIPCHART RECORDERS TO RECORD: 

EVENT PENS: 

a. 	 SUN PRESENCE 

b. COMMAND COUNTER NO.2 


ANALOG PENS: 


a. 	 BATTERY 1 VOLTAGE 

b. 	 BATTERY 2 VOLTAGE 

c. 	 BATTERY 1 CHARGE/DISCHARGE CURRENT 

d. 	 BATTERY 2 CHARGE/DISCHARGE CURRENT 

e. 	 SOLAR ARRAY 1 CURRENT/POST SHADOI», BATTERY 1 :3rd ELECTRODE 

f. 	 SOLAR ARRAY 2 CURRENT/POST SHP,DOW, BATTERY 2 3rd ELECTRODE 

g. 	 BUS VOL TAGE 

h. 	 BUS CURRENT 

2. 	 SNAP SYSTEM PAGE EVERY FIVE MINUTES FROM 5 MINUTES PRIOR TO SHADOW UNTIL 1/2 
HOUR AFTER SHADOW, THEN EVERY 30 MINUTES DURING SHADOUJ SEASON. 

3. 	 RETAIN HISTORY TAPES OF SHADOW PERIODS. 

3. 	 APPROVAL SIGNED: 
DATE 



--
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7 DEC 	 79 S003C
IUE 	 FLIGHT OPERATIONS DIRECTIVE

~~ 	 ~ ~~~~~____________________________________________ ___-L________~__DATE NUMBER 

1. 	 APPLICATION: SAFE ATTITUDE MANEUVER PAGE 1 OF 8 


IMPLEMENTATION RESPONSIRILITY: OD 


SUPERCEDES PRIOR FODs: S003B 


RESPONDS TO SCARs: NONE 


2. 	 DIRECTIVE: THIS DIRECTIVE IS TO BE USED WHEN IT BECOMES NECESSARY TO ~~EUVER 
THE SPACECRAFT TO A SAFE ATTITUDE. TP£ fu~TICIPATED USE OF THIS 
DIRECTIVE WOULD OCCUR: 

a. 	 IF GSFC CANNOT ACCEPT HANDOVER BEFORE VILSPA LOS. 
b. 	 IF VILSPA HAS A FAILl~E AND IT BECOMES NECESSARY DUE TO SUN, EARTH OR MOON 

POSITION FOR GSFC TO HANEUVER THE SPAC:;:CRAFT TO A SAFE ATTITUDE. 
c. 	 IF AN EXTENDED PERIOD OF STDN NON-SUPPORT IS ANTICIPATED AND A SAFE ATTITUDE 

~~EUVER WOULD BE DESIRABLE (REF: FOD S004). 
d. 	 OTHER SITUATIONS WHEN A SAFE ATTITUDE MANEUVER IS DEEMED NECESSARY. 

IT IS BELIEVED THAT AT LEAST ONE OF THE TWO TARGETS PROV I DED HERE WOULD 
ALWAYS BE ACCESSIBLE ru~D PROVIDE A SAfE ATTITUDE FOR AN EXTENDED PERIOD. USE 
THE M.ANEUVER GENERAT ION PROGRAM AND THE ORB ITAL E~VI.RON1!'.ENT DISPLAY TO DETERMINE 
THE MOST DESIRABLE TARGET AND MMIEUVER TO Tl-L<\T TARGET. IF A PERIOD OF NO CON­
TACT IS ANTICIPATED, ASSURE ALL SYSTEMS ARE FUNCTI ONING NORl~LLY F~D THE SPACE­
CRAFT IS TR..A.CKING A STAR. TO INSURE PROPER DOCUHENTATION. FILL OUT A "SAFE 
ATTITUDE HANE UVER" FORM. 

NOTE: 	 THE SPACECRAFT ATTITUDE SHOULD BE UPLINKED AS PART OF THE Mfu~EUVER INI­
TIATION OPERATION AND SHOULD BE CORRECT I N THE SPACECRAFT AT ALL TIXES. 
IF, FOR ANY REASON, THIS IS CHANGED BY THE IUESOC OR VILSPA, THE GSFC 00 
SHALL BE NOTIFIED WHEN THE ATTITUDE IS INCORRECT A2'!D HHEN RETURNED TO THE 
CORRECT ATTITUDE. 

A. 	 ESTABLISH INITIAL ATTITUDE 

THE CURRENT ATTITUDE OF THE SPACECRAFT MUST BE KNOIlli EXACTLY BEFORE PERFORllING 
A MANEUVER. CONFIRll THE CURRENT RIGHT ASCENSION AND DECL INATION IN THE SPACE­
CRAFT ARE CORRECT BY VOICE CONTACT lilITH THE T.O., R.A. ORVILSPA. IF VOICE 
CONTACT IS NOT POSSIBLE, RELY ON THE RA AND DEC ON THE SYSTEM PAGE FROM THE 
SPACECRAFT ONLY IF YOU KNOW THAT THE ATTITUDE WAS CORR.ECTLY UPD;cTED AFTER THE 
LAST SLEW. 

COLCURAT 1 	 IENTER CURRENT ATTITUDE INTO SYSTEM 

PROCEED TO PARAGRAPH D IF THE CURRENT ATTITUDE IS UNKNOWN. 

1. 	 UPDA'l'E THE SPACECRAFT ROLL ANGLE BEFORE PROCEEDING 

USE 	 THE MA}iEUVER PROC TO UPDATE THE SPACECRAFT ROLL ANGLE. 

J. APPROVAL SIGNED: IVAN J. MASON 




------------------------------------------,	 . 

7 DEC 79 1 S003C 
IUE FLIGHT OPERATIONS DIRECTIVE ; DATE _ NUMBER1 

1. 	 APPLICATION: SAFE ATTITUDE MANEUVER PAGE 2 OF 8 


IMPLEMENTATION RESPONSIBILITY: OD 


SUPERCEDES PRIOR FOD s : S003B 


RESPONDS TO SCARs: NONE 


2. 	 DIRECTIVE 

a. 	 IF THE CURRENT RIGHT ASCENSION IS ~~OWN IN HOURS AND THE DECLINATION 
IN DEGREES: 

EXEC HANEUVER,HR,HIN,SEC,DEG,HIN,SEC IGENERATE UPDATED ATTITUDE 
'~---YT--~I '~----~T---~ 

RA DEC 

IF THE MANEUVER IS CONSTRAINED: 

SELECT 1 ISEL:~CT CONSTRAINED HANEUVER 

\nIEN THE TIMELINE COI'1ES UP, .CHECK THAT PITCH AND YAW ARE ON THE ORDER OF 
ARCSECONDS IF CORRECT ATTITUDE IS 1_ THE siC. ROLL SHOULD BE ON THE 
ORDER OF ARC MINUTES. THEN: 

SNAP I SNAP MANTMLN 1 
GO UP IUPDATE CURRENT ATTITUDE 

h. 	 IF THE CUP~ENT RIGHT ASCENSION AND DECLINATION ARE IN DEGREES: 

~~EUVER ICALL HANEUVER PROCESSOR 
SLEW A(DEG,HIN,SEC),D(DEG,MIN,SEC) ICJRR>::::iT ATTITUDE 

~,----yT----~J '~--~Vf----~J 

RA 	 DEC 

MANEUVER GEN 	 IGENERATE UPDATED Mfu~EUVER 

IF THE ~Uu~EUVER IS CONSTRAINED: 

SELECT 1 Is ELECT CON STRAINED MANEUVER 
WHEN THE TIMELINE COMES UP, CHECK THAT PITCH AND YAW ARE ON THE ORDER OF 
ARCSECONDS IF CORRECT ATTITUDE I S IN THE SIC. ROLL SHOULD BE ON THE 
ORDER OF ARCHINUTES. THEN: 
SNAP I SNAP t1ANTMLN 1 
:CURRATT UPDATE IUPLINK CURRENT ATTITUDE 

2. CORRECT FSS ROLL ANGLE 

RECORD THE PREDICTED ROLL FROM THE BOTTOH OF MANTMLNI PAGE ON MANEUVER 

FORH NEXT TO 'PREDICTED FSS ROLL'. 


NOTE: THIS ANGLE SHOULD BE SMALL WITH A MAGNITUDE ~ 2' . 


7 DEC 79 
3. 	 APPROVAL SIGNED: IVAN J. MASON DATE 



7 DEC 79 S003C 
DATE NUMBER 

IUE FLIGHT OPERATIONS DIRECTIVE 

~-----------------------------------------------------~--~~~~~~==~----~ 

1. APPLICATION: SAFE ATTITUDE MANEUVER PAGE 3 OF d 

IMPLEMENTATION RESPONSIBILITY: OD 

SUPERCEDES PRIOR FODs: S003B 

RESPONDS TO SCARs: NONE 

~-----------------------------------------------------------------------------~ 

2. DIRECTIVE 

THIS IS THE ROLL ANGLE FROM WHICH YOU MUST STAP,T. ROLL THE SPACECRAFT TO 
THIS OPTIMUM ROLL AS fOLLOWS: 

EXEC FESLEWRT,2,-6Rx6000,5000 / ROLL siC TO OPTIMUM FSS ROLL 

bR IS THE DIFFERENCE BETI·TEEN ROLL ON ACSM PAGE AND PREDICTED ROLL ON 
~UlliT1~N1 IN ARCMINUTES. ENTER bR IN 'ROLL CORRECTION' SPACE ON MANEUVER 
FORM. 

ROLL ON ACSM PAGE R=OolO'6" 
PREDICTED ROLL FROM MANTIvlLN1 R=-OoOr 30" 

10.1' 
- -.5' 

10.6' IN NEGATIVE DlRECTION 


EXEC FESLEWRT,2,-10.6*6000,5000 

3. PUT STAR AT KNOh'N FES POSITION 

IT IS BEST TO BEGIN THE MANEUVER WITH THE STAR AT A KNOWN POSITION IN THE 
C~NTER OF THE FES FIELD. IF IT IS KNOWN THAT THE STAR IS IN ONE OF THE 
FOUR APERTURES OR AT THE REFEP~NCE POINT, PROCEED TO PAP~GRAPH B. IF IT IS 
NOT, MOVE IT TO THE REFERENCE POINT. MAKE SURE YOU HAVE STAR PRESENCE THEN: 

EXEC FESCALCM,300,14 4 IMOVE STAR TO REFERENCE POINT 

CHECK THE APPROPRIATE BOX ON THE MANEUVER FORM NEXT TO 'IN'ITIAL TARGET 
:'OCA1 ION' . 

B. CALCULATE Hi\l~EUVER 

1. CHOOSE A STAR 

EXAMINE ORBITAL ENVIRONHENT AND CHOOSE ONE OF THESE TWO STARS: 
DEC 

ZETA DRACONIS +65°46'34" 

EPS ILON DORADUS 
 -66°54 1 49" 

DEC 79 
3. APPROVAL SIGNED: IVAN J. MASON DATE 



I DEC 79 S003C 
DATE NUMBERIUE FLIGHT OPERATIONS DIRECTIVE 

1. APPLICATION: SAFE ATTITUDE MANEUVER 	 PAGE 4 OF 8 

IMPLEMENTATION RESPONSIBILITY: OD 

SUPERCEDES PRIOR FODs: S003B 

RESPONDS TO SCARs: NONE 

2. DIRECTIVE 

2. GENERATE THE MANEUVER 

THE NEXT STEP IS TO GENERATE THE }Uu~EUVER. BOTH SAFE TARGETS SHOULD BE 
NEAR BETA=900. 

EXEC MANEUVER,HR ,HIN,SEC,DEG,HIN,SEC /GENERATE HANEUVER Te TARGET 
~\___ y__~J '~--~f--~I 

RA DEC 

a. IF THE MANEUVER IS NOT CONSTRAINED: 

SNAP /SNAP MANTMLNI 
GO MANVER /CONFIGURE SIC AND UPLINK MANEUVER 

CAUTION: 	 IF THE MANEUVER GE ERATED IS AN UNLOADED SLEW (ALL WHEEL SPEEDS 
A..R.E ASSUMED TO BE ZERO BY THE MAN EUVER GENERATOR), CALL UP THE 
t-f.A.NSEPl AND SEE IF THERE IS AN ACCEPTABLE MANEUVER . AN UNLOAD 
r.'lAY BE REQUIRED BEFORE THE MANEUVER --- USE YOUR JUDGEMENT. IF 
IT BECOMES NECESSARY TO UNLOAD, THE r'IANEUVER MUST BE RE-GENERATED. 

b. IF THE MANEUVER IS CONSTRAINED: 

GO MC /CA::....L UP MANSEPI 
SELECT,n / SELECT MANEUVER n 
GO PREP {CONFIGURE sic 
EXEC CONHAN, 4 /UPLINK Mfu~EUVER, BY O.D. 

RECORD BETA ~~ ROLL JUST PRIOR TO THE UPLINK ON THE MA~EUVER FORM. 

c. IF NO NANEUVER IS ACCEPTABLE: 

TRY THE OTHER STAR. 

C. AFTER 	 THE HANEUV CR 

WHEN THE MANEUVER IS COMPLETE, RECORD THE BETA AND ROLL ON THE Ml.NEUVER FORM 
THEN SEARCH THE FIELD FOR THE STAR: 

EXEC FESST,0.0.1792,3 	 /SEARCH FOR STAR 

7 DEC 79 
DATE3. APPROVAL SIGNED: IVAN J. HASON 



__________.____________________________________________1~7_D_D~ET_CE__7_9~1____SN_0~0_3BC~~__~ IUE FLIGHT OPERATIONS DIRECTIVE .. 
1­

1. 	 APPLICATION: SAFE ATTITUDE MANEUVER PAGE 5 OF 8 


I}~LEMENTATION RESPONSIBILITY: OD 


SUPERCEDES PRIOR FODs:S003B 


RESPONDS TO SCARs: NONE 


2. 	 DIRECTIVE 

1. 	 WP~ THE TRACKER LOCKS ON A STAR: 

.­
EXEC FESPNT,0 	 /DETERMINE NUMBER OF COUNTS 

THIS WILL GIVE THE NUMBER OF COUNTS. THE CORRECT NUMBER SHOULD BE 
APPROXIMATELY: 

ZETA DRACONIS 1., 500 (UNDERLAP) 

EPSILON DORADlJS 22,500 (OVERLAP, FAST TRACK) 


OVERLAP/UNDERLAP ARE AUTOHATICALLY SELECTED BY THE PROC. 

IF THE COUNTS ARE CORRECT, MOVE THE STAR TO THE REFERENCE POINT: 


EXEC FESCALCM,300,144 / MOVE ST~~ TO REFERENCE POINT 


IF THE COUNTS ARE NOT CORRECT, PROCEED TO 2. 


RECORD THE SIZES OF PITCH k'1D YAW ON MMEUVER FORM NEXT TO ! ERRORS' . 


EXEC FESPRIH,300,144 /COl1MAND FES. TO THE REFERENCE POINT 


THEN GET THE CO~NTS: 


EXEC FESPNT,0 	 /DETERMINE COUNTS 


IF THEY ARE CORRECT, THE sIc IS ' ArE. 


EXEC FESTRK, 1 /GO TO FES + GYRO CONTROL 


2. 	 IF THE COUNTS ARE NOT CORRECT, THE STAR 0~Y BE IN AN APERTURE, FOCUS SLOT, 
OR THE LOW REFLECTIVITY PATCH. FI RST. HlPULSE THE FES SEVERAL TUlES TO 
MAKE SURE IT IS THE BRIGHTEST STAR IN THE FIELD: 

EXEC FESlHP,fj) 	 /HlPULSE TR.i\CKER 

WIlEN THIS IS VERIFIED, MOVE THE STAR TO TIm REFERENCE POINT AND RE-CHECK 
THE COUNTS. 

EXEC FESCALCM,30~,144 /MOVE STAR TO REFERENCE POINT 

EXEC FESPRIM,300,144 /COMMAND FES TO REFERENCE POINT 

DEC 79 
3. APPROVAL SIGNED: IVAN J. MASON DATE 



IUE FLIGHT OPERATIONS DIRECTIVE 
I 7 DEC 79

--.l DATE 
I S003C 

NUMBER 
~-------------------------------------------

1. APPLICATION: SAFE ATTITUDE MANEUVER PAGE 6 OF 3 

IMPLEMENTATION RESPONSIBILITY: 00 

SUPERCEDES PRIOR FODs: S003B 

RESPONDS TO SCARs: ONE 

~~---------------------------------------------------------------------------~ 

2. DIRECTIVE 

EXEC FESPNT,0 	 /CHECK COUNTS 

IF THE COm~TS ARE COP~ECT. GO TO FES+GYRO: 

EXEC FESTRK, 1 	 /FE S+<;YRO CGNTROL 

IF THE COUNTS ARE STILL NOT CORRECT THE SPACECRAFT ATTITUDE REFERENCE MAY BE 
LOST, TRACK ON ANY STAR AVAILABLE. IF NO STAR IS FOUND REMAIN ON GYRO HOLD. 

D. IF THE CURRENT ATTITUDE IS UNKNOWN 

1. 	 VERIFY Tr~T THE FES IS TRACKING A STAR. IF IT IS NOT, SEARCH THE FIELD 
FOR A ST~~ P~D GO TO FES + GYRO CON TROL: 

EXEC FESST,0,0,1792 	 / SEARGT FIELD FOR A STAR 

IF A STAR IS FOUND: 

EXEC FESTRK, 1 	 /GO TO FES +- GYRO HOLD 

2. 	 MONITOR THE FES COUNTS CAREFL~LY. IF THEY BEGIN TO INCREASE RAPIDLY IT 
IS PROBAB LY DUE TO EARTH OR MOON IMPINGEMENT. lMM}:DIATELY GO TO GYRO 
ONLY HOLD: 

EXEC FESTRK, 0 	 /GYRO HOLD MODE 

WHEN THE COUNTS RETURN TO NORMAL GO BACK TO FES + GYRO HOLD: 

EXEC FESTRK., 1 	 /FES + GYRO HOLD 

3. 	 MAINTAIN BETA BETWEEN 20° fu~D 120°. IF BETA EXCEEDS THESE LIMITS, PITCH 
THE SPACEC~\FT 15° TO BRING IT Ei-'CK WITHIN LIMITS. GENERATE THE MANEUVER 
WITH THE FOLLOWING SEQUEiCE: 

MANEUVER /CALL MANEUVER PROCESSOR 
IF BETA LESS THAN 20° 

SLEW PITCH(-1S) /+15° BETA CHANGE 
OR 

IF BETA GREATER THAN 120° 
SLEW PITCH ( 15) /_15° BETA CHANGE 

RECORD ALL SLEWS ON THE MANEUVER FORl-1. 

J. APPROVAL SIGNED: IVAN J. NASON 

I 

I 
7 DEC 79 

DATE 



IUE FLIGHT OPERATIONS DIRECTIVE 
7 DEC 79 

DATE 
S003C 
NUHBER 

1. 	 APPLICATION: SAFE ATTITUDE MANEUVER PAGE 7 OF 8 


IMPLEMENTATION RESPONSIBILITY; OD 


SUPERCEDES PRIOR FODs: S003B 


RESPONDS TO SCARs: NONE 


2. 	 DIRECTIVE 


MANEUVER GEN /GENERATE MANEUVER 


IF THE MANEUVER IS NOT CONSTRAINED, PROCEED TO b. 


a. 	 IF THE MANEUVER IS CONSTRAINED; 

SELECT 1 	 /SELECT CONSTRAINED ~~EUVER 

ANY CONSTRAINT CAN BE OVERRIDD EN EXCEPT A WHEEL SPEED CONSTRAINT. 

IN THE EVENT OF A WHEEL SPEED CONSTRAINT, UNLOAD THE \\THEELS AND RE­

GENER/tTE THE MANEUVER. I F THE HANEUVER cmfES UP UNLOADED (ZERO vi'HEEL 

SPEEDS) AND UNLOAD MUST BE PERFORMED Ali D THE MAN EUVER RE-GENERATED. 


b. 	 VERIFY THAT THE PREDICTED BETA IS THE BETA DESIRED AND UPLINK THE 
P.ANEUVER: 

EXEC UPL INK, (/J /CONFUGURE <:> /C 

EXEC CONMAN, 4 /UPLINK MANEUVER 

WHEN 	 THE MANEUVER IS COMPLETE, SEARCa Ttlli FIELD FOR A STAR AS BEFORE 
(PARAGRAPH Dl). 

4. 	 MAINTAIN ROLL LESS THAN 5°. IF THE FSS ROLL IS GREATER THAN 5° GENERATE 
A MANEUVER TO ROLL THE SIC TO 0° AS FOLLOWS: 

MANEUVER /CALL MANEUVER PROCESSOR 

SLEW ROLL (-6R) /ROLL MANEL1VER 

MANEUVER GEN /GENERATE MANEUVER 


6R IS THE FSS ROLL ON THE ACSH PAGE, FOR EXAMPLE, IF THE ROLL IS -5 0 12'0", 

THE SLEW WOULD BE 5°12'0". PROCEED TO PARAGRAPH D3b IF UNCONSTRAINED, 

D3a IF CONSTRAINED. 


RECORD ALL SLEWS ON THE MANEUVER FORM. 

1----------------------------0---------,.------1 
7 DEC 79 

3. 	 APPROVAL SIGNED: IVAN J. MASON ~-:"p~ 
~----------------------__________________~p~___/o · nATE 



IUE FLIGHT OPERATIONS DIRECTIVE 
7 DEC 79 

DATE 
S003C 

NUMBER 

1. APPLICATION: SAFE ATTITUDE MANEUVER 

IMPLEMENTATION RESPONSIBILITY: OD 

PAGE 8 Or 8 

SUPERCEDES PRIOR FODs: S0038 

RESPONDS TO SCARs: NONE 

2. DIRECTIVE SAFE-ATTITlIDE MANEUVER FOru1 

TARGET 
UPLINK TIME: 

ZETA DRACONIS EPSILON DORADUS 
DAY GMT TD1E-------­ ------------­

PREDICTED FSS ROLL: -----------------------------------------­
ROLL CORRECTION: ---------------_._----­_. . . __._------------­

INITIAL ; B == , , -----­

R == , ,- -

OTHER X Y----­ -----.­

ERRORS: PITCH ------­

YAW 

3. APPROVAL SIGNED: IVAN J. MASON ~~~~7 DEC 79 
DATE 

~---------------------------------------~, 



17 MAR 79 S004 

IUE FLIGHT OPERATIONS DIRECTIVE NUMBERDATE 

1. 	 APPLICATION: DECLARATION OF CRITICAL SUPPORT PAGE 1 OF 2 

IMPLEMENTATION RESPONSIBILITY: OD (APPLICABLE TO GSFC ONLY) 

SUPERCEDES PRIOR FODs: 036 

RESPONDS TO SCARs: NONE 

2. 	 DIRECTIVE: THIS OPERATIONS DIRECTIVE PROVIDES THE GENERAL GUIDELINES THAT 
WILL BE FOLLOWED TO DETERMINE "SAFE SPACECRAFT CONDITION" AND 
THE REQUIREMENT FOR STDN "CRITICAL SUPPORT DECLARATION" FOR IUE. 

A. 	 EVALUATION 

1. 	 ASSURE SPACECRAFT SYSTEMS ARE OPERATING "NORMALLY". 

2. 	 USE ORBITAL ENVIRONMENT DISPLAY TO EVALUATE POSITION RELATIVE TO SUN, 
EARTH AND MOON. 

B. 	 GUIDELINES FOR SAFE SPACECRAFT CONDITION DETERMINATION 

1. GREATER THAN 	 1 HOUR UNTIL SUN, MOO~, EARTH IMPINGEMENT INTO THE TELESCOPE. 

2. 	 IF EXTENSIVE OR UNDETERMINED LENGTH OF OUTAGE IS ANTICIPATED MANEUVER TO 
ONE OF TWO "SAFE" TARGETS (REF. FOD NO. S003). 

TARGETS 

NAME ZETA DRACONIS NAME EPSILON DORADUS 
R.A. 17° , OSm38 • 2

s R.A. 5
h ,49m56.6s 

DECLINATION +65 °46' 34 " DECLINATION -66°54'49" 

3. 	 OBC TEMPERATURE SHALL BE EQUAL TO 52.3°C OR LESS. 

4. 	 THE SPACECRAFT SHALL BE HOLDING ON BRIGHT STAR APPROXIMATELY 300 COUNTS 
@ 20 KB (OR EQUIVALENT). 

5. SiC SYSTEMS OPERATING NORMALLY (e.g. LOW GYRO DRIFT RATE, SAFE TEMPS, ETC.) 

AN EXPOSURE MAY BE IN PROGRESS IF IT WILL BE TERMINATED NORMALLY BY THE OBC. 

C. 	 CRITICAL SUPPORT DECLARATION 

1. 	 CRITICAL SUPPORT WILL BE DECLARED FOR AS LONG A PERIOD OF TIME AS NECES­
SARY TO PROVIDE FOR EVALUATION OF rHE SPACECRAFT CONDITION. 

3. APPROVAL SIGNED: IVAN J. MASON 

http:49m56.6s


IUE FLIGHT OPERATIONS DIRECTIVE 
17 MAR 79 

DATE 
S004 
NUMBER 

1. APPLICATION: DECLARATION OF CRITICAL SUPPORT PAGE 2 OF 2 

IMPLEMENTATION RESPONSIBILITY: 00 (APPLICABLE TO GSFC ONLY) 

SUPERCEDES PRIOR FODs: 036 

RESPONDS TO SCARs: NONE 

2. DIRECTIVE: THIS OPERATIONS DIRECTIVE PROVIDES THE GENERAL GUIDELINES THAT WILL 
BE FOLLOWED TO DETERMINE "SAFE SPACECRAFT CONDITION" AND THE RE­
QUIREMENT FOR STDN "CRITICAL SUPPORT DECLARATION" FOR IUE. 

2. SCIENCE OPERATIONS WILL BE TERMINATED AND CRITICAL SUPPORT DECLARED IF 
IT BECOMES NECESSARY TO MANEUVER siC TO A SAFE ATTITUDE. WHEN AT THE 
SAFE ATTITUDE AND SAFE SPACECRAFT CONDITIONS ARE MET, CRITICAL SUPPORT 
REQUIREMENT WILL BE TERMINATED. 

3. CRITICAL SUPPORT WILL BE DECLARED TO OBTAIN A MINI~~ OF 5 MIN. sic 
HOUSEKEEPING DATA/HOUR. THE SUPPORT TIME SHOULD BE SCHEDULED TO MINIMIZE 
IMPACT WITH OTHER sic OPERATIONS, WHEN POSSIBLE. 

4. CRITICAL SUPPORT SHALL NOT BE DECLARED TO CONTINUE SCIENCE OPERATIONS. 

NOTE 

A BRIEF WRITTEN RATIONALE FOR CRITICAL SUPPORT WILL BE PROVIDED TO THE 
POD EACH TIME CRITICAL SUPPORT IS DECLARED. 

3. APPROVAL SIGNED: IVAN J. MASON 
17 MAR 79 

DATE 



JUE 	FLIGHT OPERATIONS DIRECTIVE DATE: HAY 8, 1985 NUMBEF,J: S005B 

1. 	 APPLICATION: PAS OPERATIONS 
IMPLIMENTATION: 
SUPERCEDES PRIOR FODS: SODS page 1 of 2 

2. 	 DIRECTIVE: 

THIS 	 DIRECTIVE PROVIDES INSTRUCTIONS FOR ATTITUDE DETERMINATION USING THE PAS. 

NOTE: THE PAS TEIIPERATlIRE SHOUlD BE )-.J5 I1C BEFORE BEING lISED. IT 
TAKES PAS 112 ABOUT 25 I1INUTES TO "ARIf LIP FRO/1 -35 11 TO -15 11 

• 

THEREFORE THE PAS SHOUlD BE TURNED ON ABOUT 30 I1INUTES PRIOR 
TO- THE ANTICIPATED PA5'S~ 

A. 	 TURN PAS2 ON, SELECT TELEMETRY FORMAT 2A, AND A BITRATE OF 5 KBPS: 

:CRLJ ON. 45 /TURN PAS2 ON 

EXEC TLM,FES2ROM,S IFORHAT 2A, 5KBPS 

AT 	 THE WAIT IN THE PROC: 

IA2=9 ISET INDIRECT ADDRESS 2 = 9 FOR PAS2 

EXAMINE SERIAL.DMU IVERIFY THE COMMAND FIELDS 

GO lSENDS THE DMU COMMAND 

B. 	 COHHAND THE PA TO THE PLANNER MODE \\11TH THE SCAN ENABLED, AS FOLLOWS: 

PASHOD=1 

PASLEIlI=1 
EXAMINE SERIAL, PAS IVERIFY THE PAS COMMAND FIELD 

PAS2 
PASI100 PASCLK PASOIR PASI1A% PASLEIJI PASCAN PASSUN PASI1IN 

1 000 100 0 


: PAS 	 ISTARTS PAS SCANNING 

NOTE: DON'T FORGET TO CHANGE PASLEW TO 0 ~HEN DATA COLLECTION IS COMPLETE 
(PARAGRAPH D BELOW). IF LEFT IN THE SCANNING MODE, THE PAS CREATES NOISE IN 
CAMERA IMAGES FROM THE STEPPING MOTOR OF THE OPTICAL SCANNER. 

C. 	 PERFORH ATTITUDE DETERMINATION AS FOLLOWS: 
1. 	 ON CQNSOLE 3 CALL UP PAGE ACS FOR PAS INFORMATION 

2. 	 ON CONSOLE 6 ENTER ATTDET TO INITIATE THE rS (r9) PROGRAM FOR DETERMINING 
SIC RA AND DEC. 

3. 	 WHEN PAS DATA IS SEEN IN AOS1-LOS1 OF THE ACS PAGE, BEGIN DATA COLLECTION 
BV ENTERING THE FOLLOWING ON CONSOLE 6: 
COLL YES ISTARTS COLLECTION OF DATA SAMPLES 

OBSERVE "NUMBER OF PAS DATA SAMPLES AVAILABLE", WHEN THE SAMPLE NUMBER 
HAS REACHED 50 OR MORE . . 

COLL NO " IHALTS COLLECTION OF DATA SAMPLES 

COHP YES IRETURNS TO NO IllHEN COMPUTATION IS 
COHPLETE 

THE COMPUTED RA AND DEC IS PRINTED ON THE HIGH SPEED PRINTER. WHEN THE 
COMPUTATION IS COMPLETE, DATA COLLECTION CAN BE RESTARTED BY ENTERING 

J. 	 APPROVAL SIGNED: 10 
--------------------T-~~~=-~-~~:~yq.--~~~,__________________~ 



IUE 	FLIGHT OPERATIONS DIRECTIVE DATE: HAY e,1965 NUMBER: 50056 

1. 	 APPLICATION: PAS OPERATIONS 
IMPLIMENTATION: 
SUPERCEDES PRIOAFODS: S005 page 	2 of 2 

2. 	 DIRECTIVE: 

"COLL YES" AND REPEATING THE STEPS FOH A NEW COMPUTATION Of RA AND DEC, 
AS ABOVE. 

NOTE: SOLUTIONS FOR BETA OTHER THAN BETA=90° ARE VALID. 
4. 	 TERMINATE THE ·ATTITUDE DETERMINATION PROGRAM BY ENTERING MODE TERM TO 

RETURN CONSOLE 6 TO NORHAL. 

D. RETURN THE PAS TO NORMAL CONFIGURATION AND TURN IT OFF: 

PASMOD=O 

PASLEW=O 

EXAMINE SERIAL, PAS IVERIFY ALL COHMAND FIELDS = 0 

: PAS ISTOPS PAS SCANNING 
: CRU OFF,4S lTURNS PAS2 OFF 

E. 	 RETURN TELEMETRY SYSTEMS TO NORMAL CONFIGUnATION: 

EXEC TUt FES2ROM, 20 IRE TURNS TLM TO 20KBPS FOR FMT 2A, FES2 
F. 	 TARGET PREDICTION: 

THE 	 BACKGROUND PROGRAM TAPRED IS USED TO PREDICT EARTH TARGET TIMES FOR PAS 
OPERATIONS. INSTRUCTIONS FOR THE USE OF THE PROGRAM ARE CONTAINED IN THE 
SOFT~ARE USER'S GUIDE. THE PROGRAM SHOULD BE RUN BY THE ACS ENGINEER ON DAY 
SHIFT ONCE A WEEK. THE PROGRAM WILL PREDICT TARGETS CORRECTLY FOR BETA=90°. 

3. APPROVAL SIGNED: 




S 0062/23/83IUE 	 FLIGHT OPERATIONS DIRECTIVE DI\TE NurmFR 

1. 	 APPLICATION: BETA-O ATTITUDE RECOVERY PROCEDURE 
I~lPLEt1ENTATION RESPONS IB III TV: 
SUPERCEDES PRIOR FODs: 
RESPONDS TO SCARs: 

PAGE 1 OF 	 9 

2. DIRECTIVE: THIS DIRECTIVE PROVIDES A WAY TO RECOVER rUE ATTITUDE REFERENCE 

BY SLEWING TO A LOW BETA. 


CQNDUCTING THE ATTITUDE RECOVERY NEAR THE ANTI-SUN HAS THE ADVANTAGE THAT 

NEARLY ALL THE UNCERTAINTY IN ATTITUDE IS CONVERTED INTO AN UNCERTAINTY IN ROLL. 

THIS ALLOWS US TO SEARCH A MUCH SMALLER AREA OF THE SKY IN ORDER TO MAKE STAR 

IDENTIFICATION, BUT REQUIRES US TO CALCULATE THE ROLL ANGLE ACCURATLELY. 


THE ACCURACY IN DETERMINING THE DIRECTION OF SIC POINTING AND SIC ROLL DEPENDS 
UPON THE NUMBER OF CATALOGUE STARS IN THE FIELD AT WHICH THE RECOVERY IS TO BE 
PERFORMED. IF TWO OR MORE STARS ARE FOUND, THE SIC ATTITUDE CAN BE DETERMINED 
UNIQUELY. IF ONLY ONE STAR IS FOUND, YOU MUST ITERATE BETWEEN THE SIC ROLL AND 
POINTING. IF NO STARS OF KNOWN POSITION ARE AVAILABLE, A ROUGH ATTITUDE CAN BE 
DERIVED AT THE ANTI-SUN POSITION (BETA=0) BY ESTIMATING THE ROTATION OF THE FES 
IMAGE COMPARED TO A FINDING CHART OF THE FIELD. 

FOR SOLUTIONS WITH ONE CATALOGUE STAR YOU ARE ASSUMING THE SIC IS AT OPTIMUM 
ROLL. HENCE THE ACCURACY OF THE SIC ROLL DETERMINATION IS INCREASED BY PERFORMING 
THE RECOVERY AT THE HIGHEST POSSIBLE BETA. IF AN APPROXIMATE INITIAL POSITION IS 
KNOWN YOU CAN DERIVE THE LINE OF APPROACH TOWARDS BETA=~ AND CAN JUDGE THE MERITS 
OF AIMING FOR A PARTICULAR STELLAR FIELD (STEP 2). IF YOU HAVE NO IDEA OF THE 
INITIAL SIC POINTING, YOU MUST SLEW TO BETA=~ AND WORK WITH WHATEVER FIELD IS 
AVAILABLE. 

THE STEPS 	 TO BE TAKEN FOR AN EFFICIENT LOW BETA RECOVERY ARE: 

STEPS 1-3 	DESCRIBE THE PLANNING REQUIRED. 
STEPS 4-6 	 DESCRIBE THE SIC OPERATIONS NECESSARY TO REACH AN IDENTIFIABLE STAR 

FIELD. (FOR AN EFFICIENT RECOVERY, PORTIONS OF THE PLANNING WILL BE 
DONE CONCURRENTLY WITH THE EXECUTION OF SOME SIC OPERATIONS ESPECIALLY 
THE GYRO TRIMMING IN STEP 4).

STEP 7 DETAILS HOW TO USE CATALOGUE STARS TO DETERMINE ATTITUDE. 

STEP 8 DESCRIBES ATTITUDE DETERMINATION WITHOUT CATALOGUE STARS. 

STEP 9 DESCRIBES VERIFICATION AND FINE TUNING. 

STEP 10 GIVES AN EXAMPLE. 


1. 	 ANTI-SUN LOCATION 
CALCULATE THE 1950 LOCATION OF THE ANTI-SUN FOR TIMES BRACKETING THE EXPECTED 
TIME OF RECOVERY (PRECESS THE SOLAR POSITION AS GIVEN IN THE AMERICAN 
EPHERMERIS &NATURAL ALMANAC OR EQUIVALENT SOURCE). IF YOU WILL BE SLEWING 
ALL THE WAY TO BETA=~, THE SOLAR POSITION WILL HAVE TO BE INTERPOLATED TO THE 
NEAREST MINUTE IN TIME FOR THE TIME AT WHICH THE FSS ROLL IS OPTIMIZED (STEP 5). 

-~--~~~~---A-~-----/--L2 ~ · - -2/-2-3/-8-3-1_ - ·· ----~·~---~---------------'----=
3. APPROVAL ~~ //~--=---------	 DATE 

, 

_. 	 ­



2/23/83 S 006 
DATF Nur'1RFR 

JUE 	 FLIGHT OPERATIONS DIRECTIVE 
~--------------------------------------------L--~~~--~~~__4 

1. 	 APPLICATION : BETA-O ATTITUDE RECOVERY PROCEDURE 

IMPLEMENTATION RE SPONSIBILITY : 

SUPERCEDES PRIOR FODs: 

RESPONDS TO SCARs: 


PAGE 2 OF 9 

2. 	 DIRECTIVE 

2. 	 RECOVERY FIELD CHOICE 

LOCATE SUITABLE REFERENCE STARS NEAR THE ANTI-SUN USING THE SAO CHARTS AND THE 
PALOMAR SKY SURVEY (PSS). BE AWARE OF THE DIRECTION OF APPROACH OF THE SIC 
TOWARDS BETA=~. IF YOU MUST SLEW TO BETA=~, SKIP TO STEP 3. 

IF THE APPROXIMATE INITIAL POINTING IS KNOWN, DETERMINE THE LINE OF APPROACH 
OF THE SIC TOWARDS THE ANTI-SUN BY USING THE FSS VALUE OF B. 

Sin 	 0 (A)COSB-SinO(S/C)j
X = cos-1 

cos o(A)sin[3t 
WHERE o(A)=DEC OF ANTI-SUN, o(S/C)= APPROXIMATE INITIAL DEC OF SIC AND THE 
ANGLE OF APPROACH IS: 

180+X IF RAA-RASC )0 

180-X IF RAA-RASC <0 

AS MEASURED EAST FROM NORTH. IDENTIFICATION STARS SHOULD BE SELECTED ALONG 
THIS LINE OF APPROACH. 

TO COMPUTE THE HIGHEST BETA AT WHICH RECOVERY CAN BE ACCOMPLISHED REQUIRES AN 
ESTIMATE OF THE YAW ERROR, SINCE THIS ERROR WILL DETERMINE HOW CLOSELY YOU 
WILL ARRIVE TO A DESIRED PORITION AFTER THE FINAL PITCH MANEUVER. THE YAW 
ERROR CAN BE ESTIMATED BY EITHER ASSUMING IT IS AS LARGE AS THE ROLL OR BETA 
ERROR AFTER THE LOSS OF ATTITUDE OR BY REQUESTING AN ESTIMATE FROM THE WHEEL 
SPEEDS BY THE OPERATIONS STAFF (IUEOCC). 

81THE 	 HIGHEST BETA AT WHICH THE SIC WILL PITCH-IN TO WITHIN OF THE DESIRED 
POSITION IS: 

Bmax=tan-1 (tan8 1 cot YerrorSin [3 initial) 

FROM YOUR CHARTS CHOOSE A SUITABLE FIELD ALONG THE LINE OF APPROACH AND BELOW 
Bmax FOR WHICH AT LEAST ONE STAR (PREFERARLY MORE) HAS 1950 COORDINATES 
AVAILABLE. 

2/23/833. 	 APPROVAL 
DATE 



IUE 	 FLIGHT OPERATIONS DIRECTIVE 2/23/83 S 006 
Oil TE NUt1[3ER 

1. 	 APPLICATION: BETA-O ATTITUDE RECOVERY PROCEDURE 
I~IPLEr1ENTATION RESPONS IB ILITY : 
SUPERCEDES PRIOR FODs: 
RESPONDS TO SCARs: 

PAGE 3 OF 9 

2. 	 DIRECTIVE 

IF THERE IS A SIGNIFICANTLY BETTER SELECTION OF STARS ALONG A DIFFERENT LINE 
OF APPROACH, THIS CAN BE OBTAINED BY FIRST PITCHING TO BETA=90 AND THEN YAWING 
BY AN AMOUNT EQUAL TO THE CHANGE IN THE ANGLE OF APPROACH. THE LENGTH OF THE 
APPROXIMATE YAW MANEUVER CAN BE ESTIMATED FROM A MANEUVER GENERATION USING THE 
APPROXIMATE INITIAL POSITION OF THE SIC AND THE POSITION OF THE CENTER OF THE 
DESIRED FIELD. 

3. 	 FINDING CHARTS 

MAKE FINDING CHARTS FOR THE DESIRED RECOVERY REGION. IF THERE ARE NO CATALOG 
STARS IN THE RECOVERY REGION, BE CAREFUL WITH THE ORIENTATION OF THE CHARTS AS 
YOU WILL BE ESTIMATING THE SIC ROLL BY LOCATING NORTH ON THE FES. MAKE SURE 
THE CHARTS YOU PRODUCE CONTAIN STARS FAINT ENOUGH TO UNAMBIGUOUSLY IDENTIFY 
THE 	 FIELIJ. 

4. 	 GYRO TRIM 

THE SIC GYROS MUST BE WELL TRIMMEIJ, ESPECIALLY IN ROLL. FIND A FIELD STAR AT 
YOUR INITIAL ATTITUDE TO EVALUATE THE DRIFT RATE. IF THE OBC HAS BEEN 
RELOADED, TRIMMING WILL BE NECESSARY. GYRO TRIMMING SHOULD PROCEED 
CONCURRENTLY WITH THE PLANNI NG STAGES 1 THOUGH 3 ABOVE. ­

5. 	 MANEUVER TO BETA = 20° 

BEFORE PITCHING TO THE RECOVERY FIELD, A PITCH TO BETA=20° SHOULD BE PERFORMED 
SO THAT THE FSS ROLL CAN BE OPTIMIZED BEFORE THE SUN IS LOST FROM VIEW. AT 
YOUR INITIAL POSITION TAKE THE SIC TO ZERO ROLL BY DRIVING THE FSS READING TO 
ZERO. IF YOU ARE MODIFYING THE LINE OF APPROACH BY A PYP MANEUVER (STEP 2),
GENERATE YOUR 3-LEG SLEW WITH THE FINAL PITCH GOING TO BETA=20. 

6. 	 MANEUVER INTO THE ANTI-SUN REGION 

THIS STEP GIVES DETAILEIJ INSTRUCTIONS FOR PITCHING FROM BETA=20° TO THE CHOSEN 
RECOVERY FIELD. 
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6.1 	 AT BETA=20°, ROLL THE SIC SO THAT THE FSS ROLL IS ZEROED. 

6.2 	 NOTE THE GMT AT WHICH .THE FSS ROLL IN ZEROED. ALL SUBSEQUENT 
CALCULATIONS WILL USE THIS OBSTIME, WHICH SHALL BE CALLED T~ IN 
ESSENCE, THIS FREEZES THE LOCATION OF THE SUN FOR THE sIC WHILE THE SUN 
IS OUT OF THE FIELD OF VIEW OF THE FSS. 

6.3 	 PERFORM THE FINAL PITCH SLEW FROM BETA=20° TO THE DESIRED FIN~L BETA. 

6.4 	 TAKE A FULL FIELD FES IMAGE AT A BIT/SAMPLE RATE APPROPRIATE FOR THE 
IDENTIFICATION STARS YOU WILL BE USING. 

6.5 	 IF YOU HAVE NO CATALOGUE STARS, SKIP TO STEP 8. 

6.6 	 SMALL OB10 SLEWS MAY BE REQUIRED TO LOCATE THE IDENTIFICATION STARS. 
IF SO, USE ONLY PROC FESCALCM WITH SPECIFIC INITIAL AND FINAL FES 
COORDINATES SPECIFIED. KEEP TRACK OF ANY SLEWS PERFORMED AS THEY WILL 
HAVE TO BE RE-TRACED TO RECOVER ATTITUDE. NOTE THAT THE ATTITUDE 
DERIVED IN STEP . 7 REFERS TO THE POSITION OF THE sIc RoLL AXIS AT THE 
END OF THE PITCH FROM BETA=20°. IT IS IMPERATIVE THAT THE ROLL AXIS BE 
RETURNED TO THIS POINTING BEFORE SLEWING AWAY TO VERIFY ATTITUDE AS 
DESCRIBED IN STEP 9.3. ­

7. 	 ATTITUDE COMPUTATION WITH CATALOGUE STARS 

THIS STEP EXPLAINS HOW TO COMPUTE ATTITUDE FROM THE FES POSITIONS OF CATALOGUE 
STARS. 

7.1 	 FOR EACH STAR WITH KNOWN COORDINATES, MEASURE THE FES POSITIONS X AND Y. 

7.2 	 CALCULATE XR AND YR' THE OFFSETS IN FES COORDINATES OF THE IDENTIFICATION 
STARS FROM THE APPROXIMATE LOCATION OF THE ROLL AXIS, X=103, Y=-370. 
INCLUDE ANY DB10 POSITION CHANGES DONE IN STEP 6.6 TO CALCULATE XR AND

1R FOR THE ORIGINAL SIC pOINTING. FOR EXAMPl.E, SUPPOSE THE 
IDENTIFICATION STAR IS FouND AT X=+500, Y=+600 AFTER A DB10 MANEUVER 
INITIATED BY FESCALCM, 0, 0, 0, 2000. THEN XR = +500 - 103 = 397 AND YR 
= +600 + 2000 - (-370) = 2970. 

7.3 	 CALCULATE THE ATTITUDE USING STEPS 7.3.1 AND 7.3.3 IF ONE IDENTIFICATION 
STAR IS AVAILABLE, OR USING STEPS 7.3.2 AND 7.3.3 IF TWO OR MORE 
IDENTIFICATION STARS ARE AVAILABLE. 

~--------------------------------------------------------.-------~ 
2/23/83
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7.3.1 	 IF ONLY ONE CATALOGUE STAR IS AVAILABLE, THE SIC ATTITUDE MUST BE 
DETERMINED BY ITERATION. FROM THE ORIENTATION OF THE FIELD, ESTIMATE 
THE SIC ROLL. USE THIS ROLL ESTIMATE AND THE PROCEDURE DESCRIBED IN 
STEP 7.3.3 TO DERIVE AN ESTIMATE FOR THE SIC POINTING. IN TURN, THIS 
POINTING ESTIMATE CAN BE USED TO DERIVE THE SIC ROLL. DO THIS BY 
GENERATING A MANEUVER TO THE ESTIMATED SIC POINTING USING OBSTIME TO. 
USE THE PREDICTED DESTINATION SIC ROLL AS AN IMPROVED ESTIMATE FOR THE 
SIC ROLL. ITERATE ON THIS PROCESS UNTIL A CONSISTENT SIC ROLL AND 
POINTING ARE DERIVED. UPDATE THE SIC ATTITUDE AND GO TO STEP 9. 

7.3.2 	 IF TWO OR MORE CATALOGUE STARS ARE FOUND, THEIR FES POSITIONS CAN BE 
USED TO DERIVE THE SIC ROLL UNIQUELY. 

FOR EACH PAIR OF STARS EVALUATE f).X, f). Y, f).IIRA ANO f).IIDEC. WHERE THESE 
f).S REPRESENT THE POSITION OF ONE CATALOGUE STAR RELATIVE TO ANOTHER. 
THE HP PROGRAM BELOW WILL THEN GIVE THE SIC ROLL. AVERAGE THE VALUES 
OBTAINED FROM EACH PAIR. 

HP PROGRAM TO EVALUATE SIC ROLL FROM f).X, ~Y, b.RA &b.DEC MEASUREMENTS 

b."DEC 	 NOTE: f)."RA AND A"DEC MUST BE IN ARC 
enter t 	 SECONOS; b.X AND b.Y IN FES UNITS; AND 
f)."RA 	 BOTH REPRESENT DIFFERENCES IN STELLAR 
g+p 	 POSITIONS. 
xtY 
b.y 

enter t 

b.x 
g-+p 
roll t {­

151.7 
+ 
read SIC roll 

ONCE THE SIC ROLL AS BEEN DETERMINED, USE THE PROCEDURE OF STEP 7.3.3 
TO DERIVE THE SIC POINTING. USING THE SIC POINTING AND ROLL, UPDATE 
THE SIC ATTITUDE. VERIFY THE SIC ROLL BY GENERATING A MANEUVER TO THE 
DERIVED SIC ATTITUDE (USE OBSTIME TO). IF THE SIC IS AT OPTIMUM ROLL 
THEN THE TWO ROLLS (MANEUVER &MEASUREO) SHOULD AGREE. GO TO STEP 9. 

2/23/83 
DATE 
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7.3.3 THIS STEP DECRIBES HOW TO CALCULATE THE SIC POINTING IF THE SIC ROLL 
ANGLE IS GIVEN, BY USING THE FOLLOWING FOR EACH REFERENCE STAR: 

RAh(SC) = RAh(STAR)+6RA(")/cosDEC(STAR)/15/3600
DECO(SC) = DECO(STAR)+6DEC(")/3600 

where 

and 

6RA(") = 0.268 XR cos' - 0.2617YR sin' 
8DEC(") = 0.268 XR sin' + 0.2617YR cos' 

,= SIC roll + 28.3 

as used in the following HP program: 

HP25 PROGRAM TO TRANSFORM FES COORDINATES INTO t:, RA &t:, DEC 

KEY IN XR 
ENTERt OFFSETS FROM THE ROLL AXIS 

KEY IN YR 

tENTER 
+.2617 
* 
X-:'Y 
+.2680 
* 
g-+p 
XtY 
SIC ROLL 
+ 
28.3 
+ 
X-:'Y 
f-+R 
R / S -~ 6 RA ( II ) 

X-:'Y -+ 6 DEC(") 

3. APPROVAL 2/23/83 
DATE 
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8. 	 ATTITUDE ESTIMATION WITHOUT CATALOGUE STARS 

THIS STEP EXPLAINS HOW TO ESTIMATE ATTITUDE IF NO CATALOGUE STARS ARE 
AVAILABLE. (NOTE: IF AMPLE TIME IS AVAILABLE IN PLANNING, IT IS PREFERABLE 
TO MEASURE POSITIONS OF FAINT STARS ON THE PSS PRINTS AND TO USE STEP 7.) 

8.1 	 AT BETA=0, THE SIC POINTING IS TOWARDS THE POSITION OF THE ANTI-SUN AT 
TIME TS. INTERPOLATE THE RA AND DEC OF THE ANTI-SUN AT TO FROM THE 
LOCATI NS CALCULATED IN STEP 1. 

8.2 	 COMPARE THE NORTH DIRECTION ON THE FINDING CHART WITH THE NORTH ARROW ON 
THE FESOVL. FROM THE DIFFERENCES, ESTIMATE A CORRECTION TO THE ROLL 
ATTITUDE CURRENTLY IN THE SYSTEM. 

8.3 	 CURRATT THE CORRECTED ROLL ANGLE ALONG WITH THE RA AND DEC OF THE 
ANTI-SUN AND RE-DISPLAY THE FESOVL. 

8.4 	 ITERATE STEPS 8.2 AND 8.3 UNTIL THE NORTH DIRECTION IN THE OVERLAY AGREES 
WITH THE DIRECTION ON THE CHART. WITH CARE, THE ESTIMATED ROLL SHOULD BE 
GOOD TO 10°. 

9. 	 ATTITUDE VERIFICATION 

ONE 	 MUST NOW PROCEED TO VERIFY THE ATTITUDE, TO ELIMINATE SMALL POINTING 
ERRORS, AND TO IMPROVE THE ACCURACY TO THE SIC ROLL DETERMINATION. 

9.1 	 ANY SMALL DB10 MANEUVERS DONE TO LOCATE THE REFERENCE STARS SHOULD BE 
REVERSED NOW BEFORE THE ATTITUDE VERFICATION SLEW DESCRIBED IN STEP 9.3. 

9.2 	 CHECK THE FES IMAGE AND FESOVL WITH THE FINAL UPDATED ATTITUDE AGAINST THE 
FINDING CHART AS A CRUDE"VERIFICATION OF THE SIC ROLL. 

9.3 	 TO VERIFY THE ATTITUDE, SLEW TO A NEARBY SAO STAR. USE THE MANEUVER 
PROCESSOR TO CALCULATE THE MANEUVER FOR TIME TO. BE CAREFUL THAT THE 
CORRECT ROLL IS USED FOR THE INITIAL ATTITUDE. CHOOSE A STAR SUCH THAT 
THE MANEUVER IS PRIMARILY IN PITCH. KEEP THE PITCH LEG AS SMALL AS 
POSSIBLE, PREFERABLY 1° TO 2°, TO AVOID LARGE FINAL ERRORS. 

2/23/833. 	 APPROVAL DATE 
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9.4 	 AT THE END OF THE SLEW, MANEUVER THE TARGET TO THE LOCATION OF THE ROLL 
AXIS (X=103, Y=-370). IF THE STAR IS NOT IN THE FIELD OF VIEW AT THE END 
OF THE SLEW, SEARCH FOR IT WITH DB10 YAW SLEWS. USE THE MEASURED YAW 
ERROR TO REFINE THE ROLL ANGLE ESTIMATE: 

REFINED ROLL = OLD ROLL + ARCSIN (YAW ERROR/ I PITCH LEG I ) 
(NOTE: THE SIGN OF THE YAW ERROR IS THE SAME AS THE MANEUVER NECESSARY 
TO MOVE THE TARGET TO X=103, Y=-370.) 

9.5 	 UPDATE THE ATTITUDE AND SLEW TO A SUITABLE STAR AT BETA> 14°. 

10. 	 EXAMPLE 

THIS 	 STEP GIVES SOME DETAILS OF THE S=Oo ATTITUDE RECOVERY FOLLOWING THE 1980 
JUNE 	 24 !:::. V. 

10.1 	THE 1950 POSITION OF THE SUN AT 17:00 GMT WAS 6h12m35.2,+23°24 1 29.7 AND 
AT 20:00 GMT WAS 6h13m06.4,+23°24 1 21.0. THEHEFORE, A RECOVERY FIELD WAS 
LOCATED NEAR 18h12m AND _23°. (STEP 1 &2) . 

10.2 	 FOLLOWING THE !:::.v THE BETA WAS 83°49 1 47". A MANEUVER OF PITCH -6°10 1 , YAW 
, 	 +41°56 1

, AND PITCH +70° WAS EXECUTED TO ALIGN THE LINE OF APPROACH WITH 
THE RECOVERY FIELD AND TO REACH 6=20°. (STEP 5) 

10.3 	AT 18:09 GMT (TO) A PITCH +19°39 1 WAS EXECUTED TO THE RECOVERY FIELD. 
THREE CATALOGUE STARS WERE IDENTIFIED. (STEP 6) 

10.4 	THE ATTITUDE WAS CALCULATED USING ALL THREE STARS (STEP 7). 

SAO NO. MV RA DEC FES X FES Y XR YR 

1 186518 9.2 18hl1m31 s2 -23°11 1 56" 864 576 761 946
2 186522 9.5 18 11 36.4 -23 07 58 -64 544 -167 914
3 186526 9.0 18 11 45.9 -23 04 00 -1056 736 -1159 1106 
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THESE STARS PERMIT A SIC ROLL OF 43.4°+0.5° TO BE DETERMINED FROM THE 
RELATIVE OFFSETS GIVEN IN THE TABLE BETow. 

FES OFFSET X, Y DERIVED ROLL 
1 2 3 2 3 

1 928,32 1920,-160 4Z.B9 43.37 
POSITION OFFSET 2 -72,-238 	 992,-192 -- 43.82 
tJuRA, tJuDEC 3 -203,-476 -131,-238 

THE SIC POSITION WAS DETERMINED FROM EACH IDENTIFICATION STAR: 

DERIVED POI NTI NG 
STAR tJRA tJDEC SIC RA SIC DEC 

1 -171" +271" 18hllm18s8 -23°07'25" 
2 -241" +33" 18 11 18.9 -23 07 25 
3 . -372" -204" 18 11 18.9 -23 07 24 

FROM THE DERIVED LOCATION A MANEUVER WAS EXECUTED TO HD165516 AT 8 =2.8°. 
A CORRECTION TO THE SIC ROLL WAS MADE AND RECOVERY WAS COMPLETED BY A 
SLEW TO HD156928 AT 8=17°. 
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