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Table 4-1 Requirement/Module Cross Reference Table (Continued) 

REQUIREMENTS 

7.3 Discrete Outputs 

7.4 Discrete Inputs 

Section 8 

8.2 Minor Loop 

8.2.2.1 Disagreement Bit Processing 

8.3 Minor Loop Support 

Section 9 

9.2 Command Execution Operations 

Section 10 

10.3 DCS Cotmnand Verification 

10.4 DCS Cotmnands 

10.4.2 Navigation Update 

III-4-5 

MODULE 

Discrete Output Register 

Set/Reset Utility (DO) 

Discrete Processor (DP) 

Discrete Inputs 14 and 15 (DPl) 

Discrete Input 9 (DP 3) 

Water Valve Processor (WM) 

Minor Loop (ML) 

Disagreement Bit Processing (DG) 

Minor Loop Support (MS) 

Minor Loop Error Monitor (EC) 

APS Attitude Control Test (AC) * 

Switch Selector Processor (SS) 

Digital Command System (DS) 

Digital Command System (DS) 

Navigation Update Implementation 

(NU) 

Rev. K 

* 



Table 4-1 Requirement/Module Cross Reference Table (Continued) 

REQUIREMENTS 

10.4.3 Generalized Switch Selector 

10.4.4 Memory Dump 

10.4.6 Execute Generalized Maneuver 

10.4.7 Return to Nominal Timeline 

10.4.12 Ladder Magnitude Limit 

10.4.13 S-IVB/IU De-orbit 

10.4.14 Compressed Data Dump 

10.4.15 Remove Inhibit on the 

Extraction Maneuver 

Section 11 

11.2 Telemetry System Interface 

11.4.2 LVDA Telemetry 

11.5 Data Compression 

III-4-6 

MODULE 

Switch Selector Processing (SS) * 

Memory Dump Telemetry (DT) 

Maneuver Processor (MP) * 

Maneuver Processor (MP) * 

APS Attitude Control Test (AC) * 

Time Base 5 (TBS) * 
Alternate Sequence Requester (AS) * 
Switch Selector Processing (SS) 

Compressed Data Telemetry (CT) 

Maneuver Processor (MP) 

Real Time Telemetry Delay Utility 

(TR) 

Digital Output Multiplexer 

Telemetry (OD) 

One Second Data Compression (PCOl) 

Sixty Second Data Compression 

(PC60) 

Rev. K* 
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* 

* 
* 

* 
* 
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Table 4-1 Requirement/Module Cross Reference Table (Continued) 

REQUIREMENTS 

Section 12 

12.2 Flight Simulation 

Section 13 

13.2 Sine-Cosine Algorithm 

13.3 Arctangent Algorithm 

13.4 Natural Logarithm Algorithm 

13.5 Square Root Algorithm 

13.7 Vector Dot Product 

13.8 Vector Cross Product 

III-4-7 

MODULE 

Fifty Second Data Compression 

(PCSO) 

One Hundred Second Data Compression 

(PC99) 

Data Compression Position (PC70) 

Compressed Data Telemetry (CT) 

Data Compression Store Utility 

(PC80) 

Simulated Accelerometers (SA) 

Simulated Platform Gimbal 

Angles (PG) 

Ladder Ramp Processor (LR) 

Sine Cosine Utility (SC) 

Arctangent Utility (AT) 

Natural Logarithm Utility (LN) 

Square Root Utility (SR) 

Vector Dot Product Utility (VD) 

Vector Cross Product Utility (VC) 

Rev. K* 
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PART IV 

EDD CONFIGURATION CONTROL PAGE LISTING, REVISION K 
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SECTION 1 

ASTP MISSION DEPENDENT EVENTS 

1.1 INTRODUCTION 

This section contains a detailed description of the ASTP mission dependent * 
events required for this mission. 

1.2 EVENTS PROCESSOR TIMED EVENTS TABLE 

The Events Processor Timed Events Table contains each event which is act i ve 

in the ASTP mission. The table has the following categories for each time * 
base in the mission: 

1. Time in Time Base the event is to occur 

2. 

3. 

4. 

Events Processor Submodule to be executed 

Flight mode the event is executed in 

Description of the event 

IV-1-1 Rev . K 

* 



t-i 
<: 
I 

I-' 
I 

N 

TIME BASE 

• 

TO 

TO 

TO 

TO 

TO 

TO 

Tl 

Tl 

TIME IN 

TIME BASE 

0.0 

0.0 

o.o 

17.0 

17.4 

150.0 

0.0 

o.o 

EVENT PROCESSOR TIMED EVENTS TABLE (Continued) 

EVENT PROCESSOR 

SUBMODULE 
(L. EXXX) 

L.E285 

L.E30 

L.E40 

L.E290 

L.ElO 

L.E17 

L.E25 

L. E20 

FLT (F), 

NON-REP (N), EVENT DESCRIPTION 
OR REP (R) 

F,N,R Schedule Water Valve Processing 

F,N,R Schedule first Thrust Misalignment Vector 

Implementation 

F,N,R 1. Set Backup Accelerometer Profile 

R 

F,N 

F,N 

F,N,R 

F,N,R 

• 

Parameters 

2. Set Engine Out Factor and Performance 

Factor History to 1.0 

3. Disable Performance Factor calculation 

4. Set constant acceleration biases for 

S-IB stage 

Start Time Base 1 

Queue in Liftoff Search (M.LOOO) 

Stop looking for Time Base 1 

Set Nominal Number of Minor Loops 

per Minor Loop Support 

Queue in Time Tilt (M,TTOO) 

• 



~ 
I .... 
I 

l,J 

• 
TIME BASE 

Tl 

Tl 

Tl 

Tl 

Tl 

Tl 

Tl 

T2 

T2 

T2 

T2 

T2 

T2 

T3 

T3 

TIME IN 

TIME BASE 

o.o 
3.0 

3.0 

10.0 

10.0 

127.9 

132.9 

2.9 

3.0 

3.0 

4.5 

6.0 

13.0 

0.0 

0.0 

• EVENT PROCESSOR TIMED EVENTS TABLE (Continued) 

EVENT PROCESSOR 

SUBMODULE 
(L.EXXX) 

L.EVNT 

L.E21 

L.E22 

L.EPFC 

L.E66 

L.E62 

L.E290 

L.E73 

L.EVNT 

L.E370 

L.E65 

L.E290 

L.E360 

L.E72 

L.E74 

FLT (F), 

NON-REP (N), 
OR REP (R) 

F,N,R 

F,N,R 

F 

F,N,R 

F,N,R 

F,N 

R 

F,N,R 

F,N,R 

F,N,R 

F,N 

R 

F,N 

F,N,R 

F,N,R 

EVENT DESCRIPTION 

Enable Thrust Event Calculations 

Queue in F/M Calculations (M.DVOO) 

Enable DI 14 and 15 in the ON Mask 

Enable Performance Factor Calculation 

Set Accelerometer RTC's 

Enable INT 2 and INT 6 

Start Time Base 2 

Set Accelerometer RTC's 

Enable Thrust Event Calculations 

Set F/M to a Constant 

Enable DI 23 and INT 5 

Start Time Base 3 

Start Time Base 3 on Time Backup 

1. Set Roll Ladder Magnitude Limit 

2. Queue in APS Attitude Control Test 

Disable Accelerometer Zero Test 

• 

* 

* 



EVENT PROCESSOR TIMED EVENTS TABLE (Continued) 

TIME IN EVENT PROCESSOR FLT (F), 
TIME BASE TIME BASE SUBMODULE NON-REP (N), EVENT DESCRIPTION 

(L.EXXX) OR REP (R) ◄ 

T3 0.0 L.E375 F,N,R Set F/M to a Constant 
I 

T3 o.o L.E365 F,N,R Set Accelerometer Zero Test Term 

T3 0.0 L.E355 F,N,R 1. Queue out Time Tilt (M. TTOO) 

2. Queue in Chi Telemetry (M.CClO) 

T3 0.0 L.EVNT F,N,R Enable Thrust Event Calculations 

T3 6.08 L.EVNT F,N,R Enable Thrust Event Calculations 
H T3 6.08 L.E96 F,N,R 1. Queue in F/M Calculations (M.DVOO) <: 
I 

H 2. Queue in M/F Smoothing (M.STOO) I 
.:--

T3 6.08 L.E95 F,N,R 1. Set Accelerometer RTC's 

2. Enable Accelerometer Zero Test 

T3 7.1 L.EPFC F,N,R Enable Performance Factor Calculations 

T3 10.0 L.El35 F,N,R Queue in TB4 N.S Entry 

T3 10.0 L.El42 F,N Erlable DI 5 and INT 4 

T3 35.0 L.ElOS F,N,R 1. Queue in IGM (M. !GOO) * 

2. Queue out Chi Telemetry (M.CClO) 

T3 35.0 L.EllS F,N,R Set Nominal Number of Minor Loops per 

Minor Loop Support 
~ T3 60.53 L.EllO F,N,R Queue in Steering Misalignment * (1) 

< . T3 328.1 L.EVNT F,N,R Enable Thrust Event Calculations 
~ 

• • • 



~ 
I 

t--' 
I 

V1 

• 

TIME BASE 

T3 

T4 

T4 

T4 

TIME IN 

TIME BASE 

500.0 

0.0 

o.o 

o.o 

• • 
EVENT PROCESSOR TIMED EVENTS TABLE (Continued) 

EVENT PROCESSOR FLT (F), 

SUBMODULE NON-REP (N), 
(L.EXXX) OR REP (R) 

L.E295 R 

L.E70 F,N,R 

L.E130 F,N,R 

L.E145 F,N,R 

EVENT DESCRIPTION 

Start Time Base 4 

1. Set Accelerometer RTC's 

2. Disable Accelerometer Zero Test 

1. Queue out M/F Smoothing (M.STOO) 

2. Queue in DOM Telemetry (M.ODOO) 

3. Queue in Minor Loop Support (M.MSOO) 

in Flight Mode Only 

1. Set F/M Constant 

2. Enable following DCS Commands: 

Generalized Manuever, Time Base Update, 

Generalized Switch Selector, Terminate, 

Inhibit Water Control Valve Logic, 

Return to Timed Maneuver Sequence, 

S-IVB/IU De-orbit, Ladder Magnitude 

Limit, and Extraction Maneuver Enable 

3. Change Roll Magnitude Limit 

4. Change Pitch, Yaw, and Roll Magnitude 

Rate Limits 

* 



H 
< 
I 

I-' 
I 

a-

TIME BASE 

• 

T4 

T4 

TIME IN 

TIME BASE 

o.o 
o.o 

EVENT PROCESSOR TIMED EVENTS TABLE (Continued) 

EVENT PROCESSOR 

SUBMODULE 

(L-XXX) 

L.EVNT 

L.El60 

FLT (F) 

NON-REP (N), 

OR REP (R) 

F,N,R 

F,N,R 

• 

EVENT DESCRIPTION 

5 . Set and Reset CRP 

6. Enable DCS Interrupt (INT8) in Flight 

and Non-Repeatable Modes Only 

7. Queue Out IGM (M.IGOO) 

8. Set Nominal Number of Minor Loops per 

Minor Loop Support 

9. Set DCS Flag to Not in Progress 

10. Set DCS Inhibit Removed Bit in MC27 

11. Change APS Attitude Control Test Limits 

Enable Thrust Event Calculations 

1, Set HOP Constant to go to Maneuver 

Processor 

2. Set Initial Guess at R 

3. Set S/C not in Control 

4. Queue in Orbit Guidance (M.OGOO) 

5. Queue out Chi Telemetry (M.CClO) 

6. _Zero Steering Misalignment Parameters 

7. Reset SMC Active Bit in MC25 

• 

* 



• • • 
EVENT PROCESSOR TIMED EVENTS TABLE (Continued) 

TIME BASE 

T4 

T4 

T4 

T4 

TS 

TS 

T5 

TS 

TIME IN 

TIME BASE 

5.0 

15.0 

55.0 

60.0 

o..,o 

0.0 

31.0 

T*ss+2905.0 

EVENT PROCESSOR 

SUBMODULE 

(L.EXXX) 

L.El72 

L.E280 

L.E300 

L.E305 

L.ESO 

L.E52 

L.E53 

L.E55 

*Tss as used above is defined to be: 

FLT (F), 

NON-REP (N), EVENT DESCRIPTION 

OR REP (R) 

F,N,R Enable DI 9 

F,N,R Queue in Phase Activator (M.PAOO) to 

Terminate Phase 1 and Start Phase 2 

R 

R 

F,N 

F,N 

F,N 

F,N 

Queue Out Acquisition Gain/Loss (M.GLOO) 

Repeatable Terminate 

Queue in Maneuver Processor for Time Base 5 

Orbit Guidance 

Set Pitch and Yaw Ladder Magnitude Limits 

to Maximum 

Queue in Orbital Velocity Calculations 

Enable Generalized Maneuver DCS Commands 

after Propellant Dump Completion 

where TLDD and THDD are included in the S-IVB/IU De-Orbit -DCS ~onnnand. 

* 

* 
* 

* 

* 



1.3 EVENTS PROCESSOR SUBMODULES 

This secton contains the flowcharts of each Events Processor Submodule 

active in the ASTP mission. 

IV-1-8 Rev. K 
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L.EIO 

Te025 

L.E20 

..... HHf ..... 
L.EIO 

v 
·····Hn· ..... 

RETU1'N 

••••• HHf ..... 
L.f 17 

CLAMP LAOOl!RS 
TO ZFRO 

T8025 

·····~u.t····· 
L.UO 

v 
.•• ···Fiitt·· .... 

RETUIN 

L.E21 

L. E22 

!VENTS UOtEsso• SUIIMOOULES llP I 

······sr1H····· 
L.P21 

If .QI OUEUf':: 
IN Fl"' ,-.nouLE 

tr-..ovoo1 

v 
·····exn······ 

RETURN 

·····sr1,1·,····· 
L.E22 

v 
..... lx1t···· .. 

RETURN 

IV-1-9 

L.F.30 

, SET "'lNOR 
LOOP PATE 

v 
·····Hn·· .... 

RETUP-.. 

•••• • STAPT • ••• • 
L.f)O 

:sF.T UP TO use: 
• 1ST TMRUST • 
.~,qSAL! GN VEC • 

v 
• ...... it ...... 

RET URN 

L .E62 

·····srAAT····· 
L. E62 

IF . JHIHI 
INHIBIT 

INT[O'l UP TS 

• ENABLE 
• tNTFQfHJPT I, 

IE.F.Nf'LI 
ENABLE 

PIITEQr:tUPTS 

Rev. K 



l.E65 

L. f66 

..... 11:n·· ... 
L.£65 

:ENABLE DIN 23 

:ENABLE INT 5 

v 
·····Ex rf" ..... 

RfTUIIIN 

v 

:sn X ' z ACC 
II.TC'S LOW 

:sET Y &CC UC 
HtGH 

L.no 

lE70 

EVfNTS PROCESSOR SU8IOOOULES IEPI 

·····JfAn ..... 
L,En 

: SET V ACC II.TC 
H(GH 

: SFT Y ACC II.TC 
LOW 

. . 

. < .••....•••...•••. 

• SET Z &CC • 
. RTC 'S HIGH . 

: or SENl8LE 
• &CCEL. ZERO 
• TEST 

v 
·····lxlf"""""" 

RETUIIN • 

IV-1-10 

L.E 73 

SET X 
• ATTITUDE 
• ERROR TEST 

CONSTANT 

• SET ROLL 
• LAOOE R "1AG 

Ll~IT 

IE.QI QUEUE 
IN lTTITUOE 

CONTROL TEST 
MOO. 1"4.A(OOI 

·····~n,n····· 
L.E73 

v 
·····ntt······ 

RETUIIN 

l .F74 

L,F95 

• DI SAf'L !: 
• ACCEL fqn~ETFII. 

ZERO TFST 

v 
• • • • ·F.x if······ 

RETURN 

: ENABLE ZERO 
• ACCEl TF.ST 

• ····ern· •• • •• 
RETUfH~ 

• 

• 

• 
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l.UIO 

• ······1uh····· 
L.H6 

lfllO 

: ZFIIO it.FM TO 
• All OIi QUEU!0 
• !~ F/fll JIIOOULI! 

• L. £10, 

·····1un····· 
L. £115 

L.uo, 

• •• ···,xn······ 
RETU•N 

• 

EYU1S P .. DCESSOR SU9110Dut.ES "Pl 

·····u1u····· 
L.EIIO 

ARE WE IN 
FLIGHT 

• 

.YES 

.•... ,.if ...... 
AETu•u~ 

:ouEIJE IN s•c 
ROUTINE 

C •• SMOOI 

.• 

..... n1u··· .. 
l.EU5 

SET •IHDR 
LOOP RATE• 

• ·····,xn······ 
dTUIIN 

IV-1-11 

l .£ 130 

·····n1.t····· 
L. f 130 

:ouEUE OUT "4/F 
s•onrH, ,., r, 

t S TH(S 
FLIGHT IIIOOE 

v 

• YFS 

·····nn······ 
A:ETUR~ 

LEllO V 

.... ···1 · . ... . . 
• i~ul111 

L.F l4 2 

·····m,w···· 
L.El35 

IF. . 0l 0-)N 
T 84 Ill. S • 

FNTQV 
C ... TB47 I 

·····ex ir· •• • • • 
RF.T~N 

• · · ··stAPT····· 
l.E 1,2 

• ENA9LE 
• INTEAR.UPT 4 

v . .... e.,, ...... 
RETUSlN 
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EP 15 0 

fP15 5 

•• ... H,iif"0
••• 

L.El•5 

: SET FLAG TO 
• SET F/"4 TO 

• ZfPO 

: INITIALIZE 
• DATA FOR • 
• PL.ATFOA.14 UP • 

• FNAPU: 
• AD DITIONAL 

OC S t-1 0 0ES 

• •□ 

Yes 

: usF C OM11ANOEO 
LA OOER 

"'AGNJTUOE 
L I,.tT 

: US E N0 "11NAL 
LADDER 

1'4A C. N I TUOE 
LPil t T 

:< ............... : 

: CHANGE lPS 
• ATTITUDE 
. CONTROL n :sr 

LI •ITS 

10.S2001 SET 
NO R.ESET CRP 

.> eo: 

EP 151 

EVENTS PROCESSOR. SUO.t,iOOIJLES (E P J 

RESH OCS 
I NT ER R.UPT 

• YF.S 

IN FIEPEATABLE 
SIM FLIGHT 

NO 

: ENABLE OCS 
I NTF.A.P UPT 

IE .. QJ QUEUE 
OUT IG"4 

( M. IGOOJ 

=~ESET S"!C BIT 
IN ."!C25 

SET MJ NOR 
LOOP RATE _ 

v 
..... Exrr···· .. 

RET URN 

IV-1-12 

•••••START••••• 

L.£160 

OUEUI: IN 
"1ANF.UVER 
PA.OCESS'1R 
( M.MPOQJ 

: S~T PHTIAL : 
• GUESS AT A. 

: s ~ T ~LAG FO R 
• SIC NOT IN 

CO"ITII OL 

IE .I'l l Qllf.UE 
IN QA.RlT 
GU I DANCE: 
114.OGOOI 

(1:.01 QUEUE 
OUT CH I TEL EM 

"'0 0tJLE 
(M . CClOI 

:u:A.o STfE~ING 
•"" l 5ll I GNM!=NT 

TEPl-!S 

: 0ueu11: OUT SMC 

• t1£SET S"1C 
.ACTIVE 8IT IN 
.Morr: CODE 25 

L.F 172 

••• ""EX it · •••• • 
~[T l.JPN 

• ••• "STAOT". • • • 
L . E 280 

:SELECT PH&SE : 
2 

(F..01 Olllrll:'.: 
IN PHASE 
ACT I vt.rnP. 
(M.PAOOJ 

··· ··mt· · .. •• 
RETI.JP,.,. 

• 

• 

• 
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• 

••• .. mw···· 
L. E295 

v 
. ••• .. r·oti·····. 

• S~~follLE • 
• WITFR COOLANT • 

L.f 290 

v,tv e P•oc 
f ... WNOOI 

. sn waro. 
• 'lt.LVE FLAG 

FOR OPEN 

,i 
•••••EX1r•••••• 

RF TUll:N 

·····st1of"···· 
L.E290 

v ······•n······ .f ru•N 

L.E295 

L.noo 

EVENTS PttOCES'iOA SU! JIIOOUlES IEPI 

·····~nn····· 
L.E 295 

: Sf T T1-4 11 UST 
• DECAY IN 
• StATUS .. ORO 
• 1 o.vfe 11 

t 114. T8451 
START TIME 

FUSE ~ 

v ·····e,n ...... 
R:ETUllfrt 

..... m.w···· 
L .E300 

v 
·····1xn······ 

O@TUllN 

IV~l-13 

L.E305 

LEl06 

····· sror····· 
L .E305 

l E. I HBT I 
INHI BIT lLL 

P l TS. l;;XC(PT 
TLC 

I U. TROOI 
TH EIIIF TFR: 

s TA TLJS cor.e •• 

CL6,114P L,t,Ot')F.R S 
r n ZF. Qn 

L C306 

• • : HANG JM Ot.J E : • • .r.s ... >. INSTQt.Jl:Tl f'l N •••• > C'5. 
LOOP 

L.F35 5 

L. 1=360 

LE300 

I F . 0 1 Qllf!J'= 
OU T T I .,.c: TILT 

I "'• TT OO I 

• SFT ST.,r 
.PIT CH BIT IN 

"!C 25 

·····ex iT· • • • • • 
R:FT IION 

• ····sTAQT"" •• • 
L. E 360 

CE. JMAT I 
tNl-fl 8 IT 

UHEDRUPT S 

Q.EAO CVJr l( 
r: QR REFF:P EN CE 

STAOT 

I"'• TA35 I 
START Tf"IE 

AASF l l"IN 
T 1 IIIE BACl(UP 

v 
·····~.!f······ 

RET URN 
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L. FVNT 
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• .,FOR THRUST 
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CAL. 

v .... ·-.n······ 
RETURN 

•• • · ·sr,Rr·· •• • 
L. EVNT 

: PECORO TIME : 
• OF THRUST • 
• CHANGE EVENT • 

v 
•••• ·e,1r·--· .. 

RETURN 

L.EPFC 

l. f:370 

L.F375 

LE375 

EVfN TS ,H1r :: ESSOR SUBIIIOOULES ff:Pt 

·····stur .. •• 
l. E PFC 

• ENABLE 
• PERFORMANCF 
• l=ACTOll 
.CALCULATIONS 

v 
•••· ·e x IT······ 

RETURN 

·····mw .. •• 
L .E370 

: · SET FLAG TD 
KEEP F/M 
Cr.NS TANT 

:seT Ft• TO • 
CONSTANT 

v 
•••••EX 11••• • •• 

RETURN 

IV-1-..14 

· ···· sHof ••••• 
L. F40 

SET ACCEL 
• PROF ILE 
• PARAIIIIETERS 

: SET ENGINE • 
.OUT FACTOR TO. 

I 

• SET • 
• PERFORMANCE • 
.FA CTO RS TO l • 

: SET FLAG TO 
• NOT COMPUTF 

PElo..FQ,"'1 
FACTOR 

··•· ·ex rr··· • • • 
RETURN 

l .E43 

SAVE PAST 
VALU:S t'JF 

P~()F 1l F. 
CALCIJLATfO,,.I 

SET 11r.rr::-L 
• PROFILF. 
• PAAA.,.Elf pc:; 

SFT .ACC F. l 
• BIAS 
• PAPAJril [ TfCl. S 

••••• EX1T ••••• • 
i:tETUPN 

SAVE PAST 
VALUES OF 

PR OFILE 
CALCULA.T 1 ON 

: SET ENG[NF 
.OUT FACTOR. TO 

o.5 

SET ACCEL 
BIAS 

PARAMETf=Q. 

v 
···· ·exif··· ··· 

RETUPN 

• 
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• 
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l .E44 

: SET FNGINE • 
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• NOT C0"4PUTE 
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• HT • 
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• FtCTnllS TQ 1 • 

SFT tCCEL 
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v 
•••• "ExlT ..... • 

RETURN 

EVENTS PROCESSOR SUBMODULES (EP I 

I 

·····sraof ..... 
L. E4'5 

SAVF PAST 
VALUF.S f)F 

PROF (LE 
CALCULATION 

SET ACCfl 
BUS 

PAR.ANETEP 

·····e,H ...... 
RETURN 
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SAVE PAST 
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PROFILE 
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• SET ACCEL 
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