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COLOSSUS LEVEL 3 VERIFICATION PLAN 4-5-68 

TEST ING SUMMARY 

PROGRAM OR NUMBER PROGRAM OR NUMRER 
ROUTINE OF TESTS ROUTINE OF TESTS 

---------- -------- ---------- --------

POl 5 P39 4 
ROS 3 P79 2 
Pll 5 P4(1 13 
Pl7 5 P41 4 
P20 11 P47 3 
P2 l 3 P51 2 

.P22 10 P52 2 
P23 24 P53 2 
P27 4 P54 2 
P30 3 P61 7 
R30 6 R62 2 
P31 3 R63 2 
R31 8 ALM 2 
R32 3 OWN 12 
P34 10 ICP 4 
P74 3 IOP 5 
R34 8 OOP R 
P35 3 SEV 5 
P75 2 STP 2 
R35 4 VHF 1 
R36 5 
P37 R 
P38 8 
P7R 2 



R05. 1 S-BAND ANTENNA ROUTINE 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE AND DISPLAY THE TWO 
STEERABLE S~BAND ANTENNA ANGLES WHICH WILL POINT THE 
ANTENNA TOWARD THE CENTER OF THE EARTH 

IN IT I AL IZA T ION 

IMU ON AND SET 
CSM STATE VECTOR UPDATED 
NOMINAL EARTH ORBIT 
REFSMMAT = UNIT MATRIX 
ROLL, PITCH, YAW= 0 DEGREES, 0 DEGREES, 0 DEGREES 

SEOUENCE 

SELECT R05 FROM POD IV64EI 
AFTER V06N51 SELECT V32E 
CYCLE V06N51 AND SELECT V33E 
CONTINUE BY SELECTING R05 FROM POO(V64EI 
EVERY 20-30 SECONDS AFTER SELECTING V34E 

' . 

• 
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R05.2 S-RAND ANTENNA ROUTINE 

OBJECTIVE 

SAME AS R05.l 

I NIT JAL IZAT ION 

IMU ON AND SET 
CSM STATE VECTOR UPDATED 
NOMINAL EARTH ORBIT 
REFSMMAT = 30 DEGREES EULER ROTATION AROUT Z-AXIS 
ROLL, PITCH, YAW= 0 DEGREES, O DEGREES, O DEGREES 

SEOUENCE 

SAME AS R05.l 

• 
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R05.3 S-BAND ANTENNA ROUTINE 

OBJECTIVE 

SAME AS R05.l 

INITIALIZATION 

IMU ON AND SET 
CSM STATE VECTOR UPDATED 
EOUITORIAL ORBIT IN MOON CENTERED RCS 
REFSMMAT = UNIT MATRIX 
ROLL, PITCH, YAW= 90 DEGREES, 90 DEGREES, 0 DEGREES 

SEQUENCE 

SAME AS R05.l 

• 
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NOMINAL TWO-STAGE BOOST TO ORBIT INSERTION 

. OBJECTIVE 

OEMONSTRATE TYPICAL PERFORMANCE OF THE Pll EARTH ORBIT INSERTION 
MONITOR PROGRAM DURING A NOMINAL 2-STAGE BOOST INTO ORBIT 
SPECIFIC AREAS INCLUDE: 
TRANSFER OF CONTROL FROM P02 TO Pll AT LIFTCIFF CMC CLOCK ZEROING 
R ANO V CALCULATION AND PERIODIC STATE VECTOR UPDATING 
REFSMMAT GENERATION 
NOUN 62 (V,H,HOOTI GENERATION 
FOAi ATTITUDE ERROR DISPLAYS 

IN IT I AL I Z AT ION 

NOMINAL 2-STAGE SATURN BOOST VEHICLE, ON PAD34 AT TZERO = 2040 SECONDS 
LIFTOFF SCHEDULED FOR TZER0+2 MINUTES 
CHIROLL = -28 DEGREES 
IMU ON (ALIGNMENT AND INITIAL CDUS ARE IRRELEVANT) 
NOMINAL PAD-LOADS, PLUS THE FOLLOWING 
NOMINAL 3RD ORDER POLYNOMIAL COEFFICIENTS 
LAUNCHAZ = +72 DEGREES 
AZIMUTH= -AO DEGREES 
SATRLRT = +l DEG/SEC 
RPSTART = +10 SECONDS 
POLYSTOP = -123 SECONDS 

SEOUENCE 

SELECT POl VIA V37E01E FOR PRELAUNCH INITIALIZATION OF !MU ANO CMC 
THE TRANSFERS FROM POl TO P02 AND, AT LIFTUfF, FROM µoz TU Pll ARE 
NORMAL, SO NO ASTRONAUT ACTIVITY IS REQUIRED. 
NOMINAL BOOST VIA V37EOOE TO ORBIT INSERTION, SO NO ASTRONAUT ACTIVITY 
IS REQUIRED 
RE TlJH N TII PO fl 
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Pll.2 

OBJ EC TI VE 

3-STAGE BOOST TO ORBIT INSERTION WITH ABNORMAL ROLL AND YAW 
MOTION DURING THE FIRST 10 SECONDS 

DEMONSTRATE PERFORMANCE OF THE Pll EARTH ORBIT INSERTION MONITOR 
PROGRAM DURING A 3-STAGE BOOST INTO ORBIT 

IN IT JAL I ZA T ION 

NOMINAL 2-STAGE SATURN BOOST VEHICLE. ON PAD34 AT TZERO = 2040 SECONDS 
LIFTOFF SCHEDULED FOR TZER0+2 MINUTES 
CHIROLL = -28 DEGREES 
IMU ON (ALIGNMENT AND INITIAL CDUS ARE IRRELEVANT) 
NOMINAL PAO-LOADS, PLUS THE FOLLOWING 
NOMINAL 6TH ORDER POLYNOMIAL COEFFICIENTS 
LAUNCHAZ = +105 DEGREES 
AZIMUTH = -BO DEGREES 
SATRLRT = -1 DEG/SEC 
RPSTART = +10 SECO~DS 
POLYSTOP = -138 SECONDS 

SEQUENCE 

SELECT POl VIA V37E01E FOR PRELAUNCH INITIALIZATION OF IMU ANO CMC 
THE TRANSFERS FROM POl TO P02 AND 9 AT LIFTOFF. FROM P02 TO Pll ARE 
NORMAL. SO ASTRONAUT ACTIVITY I.S NOT REOUIRED ~ 
THE SATURN LAUNCH VEHICLE YAWS AND ROLLS DURING THE FIRST TEN SECONDS 
OF FLIGHT, THUS EXERCISING THE FOAi DISPLAYS THE RE~AINING BOOST IS 
NOMINAL. TO ·ORBIT INSERTION, SO ASTRONAUT ACTIVITY IS NOT REOUIREO. 
RETURN TO POO VIA V37EOOE 
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Pll .3 

OBJECTIVE 

MANUALLY SELECTED Pll WITH AN ABORT TD ENTRY 

DEMONSTRATE .ABORT SEOUF.NCING DURING Pll EARTH ORBIT INSERTION 
MONITORING {SELECTING THE ENTRY PROGRAM Pbl) 

IN IT I AL I Z AT ION 

SAME AS Pll.2. WITH THE FOLLOWING ADDITIONS: 
PAD LOADED SPLASH COORDINATES 
INHIBIT THE LIFTOFF DISCRETE; THRUST FAILURE (ABOVE 300K FEET ALTITlJOE) 

SEOUENCE 

SELECT POl VIA V37E01E FOR PRELAUNCH INITIALIZATION OF IMU ANO CMC 
THE TRANSFERS FROM POl TO P02 AN0 9 AT LIFTOFF, FROM P02 TD Pll ARE 
NORMAL. SO ASTRONAUT ACTIVITY IS NOT REQUIRED 
SELECT Pll VIA V75E 
NOMINAL BOOST UNTIL SIVB THRUST FAILURE 
SELECT Pbl VIA V37E61E 
TERMINATE UPON ARRIVAL IN P61 AND RETIJRN TO POD VIA V37EOOE 

PAGE 12 



Pll .4 SATURN STICK WITH RESTARTS 

OBJ EC Tl VE 

DEMONSTRATE PERFORMANCE OF THE SATURN STICK, INCLUDING MANEUVER 
RATES ABOUT ALL AXES, WITH RESTARTS 

IN IT UL I ZAT ION 

Pll.4 IS A CONTINUATION OF Pll.2, COMPRISING THE ORBITAL PHASE OF 
THE MISSION 
RESTARTS AS REQUIRED TO DEMONSTRATE THE LEVEL OF RESTART PROTECTION 
PROVIDED FOR THE SATURN STICK FUNCTION 

SEQUENCE 

AS IN Pll.2, THROUGH THE RETURN TO POD FOLLOWING EDI SET LAU.NCH 
VEHICLE GUIDANCE PANEL SWITCH TD CMC IS/C CONTROL OF SATURN) INITIATE 
SATURN STICK FUNCTION VIA V46E (CONFIG BITS OF DAPDATRl = 3, PAD-LOADED) 
GENERATE ROTATIONAL HAND CONTROLLER DEFLECTIONS AS FOLLOWS: 

+PITCH FOR 10 SECONDS 
NEUTRAL 
-PITCH FOR 10 SECONDS 
NEUTRAL 
+YAW FOR 10 SECONDS 
NEUTRAL 
-YAW FOR 10 SECONDS 
NEUTRAL 
+ROLL FOR 10 SECONDS 
NEUTRAL 
-ROLL FOR 10 SECONDS 

SET LAUNCH VEHICLE GUIDANCE PANEL SWITCH TO IU IDISENABLE S/C CONTROL 
OF SATURN) 
SELECT ROUTINE R03 VIA V48E, AND LOA D OAPDATRI = OXXXX FOR NODAP 
TERMINATE SATURN STICK FUNCTION VIA V46E 
SET LAUNCH VEHICLE GUIDANCE PANEL SWITCH TO CMC I S/C CONTROL OF SATURN) 
GENERATE A 10 SECOND +PITCH RHC DFFLECTION AND RET UR N TO NEUTRAL 
RESELECT POD VIA V37EOOE 
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Pll .5 

OBJECTIVE 

Pll RESTART PROTECTION 

DEMONSTRATE RESTART PROTECTION FOR THE Pll EARTH ORBIT INSERTION 
MONITOR PROGRAM 
AREAS TO BE TESTED INCLUDE A POINT PRECEEDING EVERY PHASE CHANGE OR 
RESTART POINT EACH FLASHING DISPLAY 
TASKS AND JOBS 

I N IT IA L IZ AT ION 

SAME AS Pll.l BUT WITH RESTARTS INCLUDED 

SECUENCE 

SAME AS Pll.1, WITH MODIFICATIONS FOR RESTARTS 

Pl7.l 

OBJECTIVE 

NOMINAL EARTH ORBIT 

VERIFY TPI SEARCH CALCULATIONS FOR NOMINAL EARTH ORBIT 
AT TPI TIME= 0 

INITIALIZATION 

SEOUENC E 

SELECT Pl7 WITH V37E 
LOAD TPI TIME= 0 
PASSIVE VEHICLE ABOVE ACTIVE VEHICLE 
TPI SEARCH CALCULATIONS EXERCISED AND DIS PLAYED 
RESPONSE FOR EACH DISPLAY IS A PROCE ED 
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P20.l 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, ACOIJIRE, AND MAINTAIN 
PROPER TRACKING ATTITUDE AND AUTO OPTICS CONTROL; 
DEMONSTRATE UPDATING OF LM STATE VECTOR BY OPTICS MARKING ONLY AND 
OPERATION OF VARIOUS EXTENDED VERBS LISTED IN SEOlJENCE 

INITIALIZATION 

IMU ON AND ALIGNED 
THE LM STATE VECTOR WILL BE UPDATED AND 
WILL CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY WITH ERRORS IN BOTH STATE VECTORS 

SEQUENCE 

SELECT R03 FROM POO IV48E) 
SELECT P20 FROM POD 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R21 VIA 
EXTENDED VERB 57 TO BEGIN OPTICS MARKING 
MAKE 5 MARKS OVER A PERIOD OF APPROXIMATELY 15 MINUTES 
TERMINATE MARKING SEQUENCE RY V32(WILL NOT ACCEPT THEN RY V33) 
RESET RENDEZVOUS FLAG VIA EXTENDED VERB 56 CAIJSING 
TERMINATION OF P20 
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P20.2 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, ACQUIRE, AND MAINTAIN PROPER 
TRACKING ATTITUDE ANO AUTO OPTICS CONTROL 
DEMONSTRATE UPDATING OF LM STATE VECTOR BY VHF RADAR ONLY 

INITIALIZATION 

IMU ON ANO ALIGNED 
THE LM STATE VECTOR WILL BE UPDATED ANO 
WILL CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY WITH ERRORS IN BOTH STATE VECTORS 

SEQUENCE 

SELECT R03 FROM POO (V48E) 
SELECT P20 FROM POO 
TURN VHF RADAR ON 
ALLOW VHF RANGE BY SETTING VHF RANGE FLAG VIA EXTENDED VERB R7 
AFTER 5 MINUTES OF ACCEPTING VHF RANGE DATA RESET VHF RANGE FLAG 
VIA EXTENDED VERB BA TO STOP ACCEPTANCE OF RANGE DATA 
RESET RENDEZVOUS FLAG VIA EXTENDED VERB 56 CAUSING 
TERMINATION OF P20 
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P20.3 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, AC QUIRE, AND MAINTAIN PROPER 
TRACKING ATTITUDE AND AUTO OPTICS C0"1TROL 
DEMONSTRATE UPDATING UF LM STATE VECTOR 
OE~ONSTRATE THE CAPABILITY OF CORRECTING A KNOWN ERROR IN THE LM 
STATE VECTOR BY BOTH OPTICS AND VHF MARKING 
DEMONSTRATE VARIOUS EXTENDED VERBS 

INITIALIZATION 

IMU ON AND ALIGNED 
THE LM STATE VECTOR WILL BE UPDATED ANO 
WILL CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY 
RANGE BETWEEN VEHICLES APPROX 174 KMS 

SEOUENC E 

SELECT R03 FROM POO (V48El 
SELECT P20 FROM POO 
SET VHF RANGE FLAG VIA V87 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R21 VIA 
EXTENDED VERB 57 TO REGIN OPTICS MARKING 
MAKE N MARKS OVER A PERIOD OF 25 MINUTF.S THEN TERMINATE MARKIN G 
SEQUENCE BY V33E 
TERMINATE P20 BY V56E 
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P20.4 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, ACQUIRE, ANO MAINTAIN PROPER 
TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
DEMONSTRATE UPDATING OF LM STATE VEC~OR 
DEMONSTRATE THE CAPABILITY OF CORRECTING A KNOWN ERROR IN THE LM 
STATE VECTOR BY BOTH OPTICS AND VHF MARKING 
DEMONSTRATE VARIOUS EXTENDED VERBS LISTED IN SEQUENCE 

IN IT UL IZAT ION 

IMU ON ANO ALIGNED 
THE LM STATE VECTOR WILL BE UPDATED ANO 
Will CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY 
RANGE BETWEEN VEHICLES APPROX 44 KMS 

SEQUENCE 

SELECT R03 FROM POO (V48EI 
SELECT P20 FROM POO 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R21 VIA 
EXTENDED VERB 57 TO BEGIN OPTICS MARKING 
SET VHF RANGE FLAG VIA V87 
MAKE N MARKS ABOUT 1 MINUTE APART, 
THEN M MARKS ABOUT 2 ~INUTES APART 
TERMINATE MARKING BY V33E 
TERMINATE P?O BY V56E 
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P20.5 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, ACQUIRE AND MAINTAIN PROPER 
TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
DEMONSTRATE THE CAPABILITY OF CORRECTING AN ERROR IN 
THE LM STATE VECTOR BY BOTH OPTICS ANO VHF MARKING 
DEMONSTRATE VARIOUS EXTENDED VERRS LISTED IN SEOUENCE 

INITIALIZATION 

IMU ON ANO ALIGNED 
THE LM STATE VECTOR WILL BE UPDATED AND 
WILL CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL LUNAR ORBIT TRAJECTORY 

SEOUENCE 

SELECT R03 FROM POO (V4AE) 
SELECT P20 FROM POO 
SET PREFERRED ATTITUDE FLAG VIA V76 
SET VHF RANGE FLAG VIA VA7 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R21 VIA 
EXTENDED VERB 57 TO BEGIN OPTICS MARKING 
FOLLOW SAME MARKING AND TERMINATION PROCEDURES AS IN P20.4 
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P20.6 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, ACQlJIRE AND MAINTAIN PROPER 
TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
OEMONSTRATE UPDATING OF LM STATE VECTOR 
DEMONSTRATE THE CAPABILITY OF CORRECTING A KNOWN ERROR IN THE LM 
STATE VECTOR BY OPTICS MARKING 
OEMONSTRATE VARIOUS EXTENDED VERRS LISTEO IN SEOUENCF 

INITIALIZATION 

IMU ON AND ALIGNED 
THE LM STATE VECTOR WILL RY UPDATED ANO 
WILL CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL LUNAR ORBIT TRAJECTORY 

SEOUENCE 

SELECT R03 FROM POO (V4RE) 
SELECT P20 FROM POO 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R21 VIA 
EXTENDED VERB 57 TO BEGIN OPTICS MARKING 
MAKE N MARKS OVER A PERIOD OF 6 MINUTES THEN TERMINATE MARKING 
SEOUENCE ~y V33E 
TERMINATE P20 BY SELECTION OF V56 
CHECK FOR COMMUNICATION ITEMS UPON TERMINATION 
CHECK FOR DOWNLINK ITEMS 
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P20.7 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TD COMPUTE, ACCIJIRE ANO MAINTAIN PROPER 
TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
DEMONSTRATE UPDATING OF LM STATE VECTOR 
DEMONSTRATE VARIOUS EXTENDED VERBS LISTED IN SEQUENCE 
DEMONSTRATE RESPONSE TO VARIOUS ALARMS AS LISTED BELOW 
DEMONSTRATE THE ACCEPTA~CE AND REJECTION OF EXCESSIVE UPDATES 
ANO TEST DISPLAY CAPABILITY 

INITIALIZATION 

IMU ON AND ALIGNED 
THE LM STATE VE~TOR WILL BE UPDATED 
NOMINAL EARTH ORBIT TRAJECTORY 
RMAX + VMAX SET TO ZERO (PRIORITY V06N49) 

SEOU~NCE 

SELECT R03 FROM POO (V4AEI 
SELECT R21 VIA V57 (ALARM 4061 
SELECT R23 VIA V54 (ALARM 4061 
SELECT P20 FROM POD 
SET VHF RANGE FLAG VIA VA7 WITHOUT FIRST TURNING ON RADAR 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED TURN ON RADAR 
AND SELECT R21 VIA V57 TO BEGIN OPTICS MARKING 
TAKE SEVERAL MARKS OVER 5 MINUTE PERIOD 
WHEN V06N49 IS DISPLAYED FOR FIRST TIME MFJECT MARK RY ANSWERING 
WITH V32E. SECOND TIME ACCEPT RY V33E. THIRO TIME TERMINATE P20 
WJTH V34E. 
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P20.8 

OBJECT IVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE. ACQUIRE AND MAINTAIN PROPER 
TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
DEMONSTRATE UPDATING OF LM .STATE VECTOR 
DEMONSTRATE THE CAPABILITY OF CORRECTING A KNOWN ERROR IN THE LM 
STATE VECJOR BY BOTH OPTICS AND VHF MARKING 
DEMONSTRATE VARIOUS EXTENDED VERBS LISTED IN SEQUENCE 

INITIALIZATION 

IMU ON AND ALIGNED 
THE LM STATE VECTOR WILL CONTAIN A SMALL ERRUR TO RE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY 

SELECT R03 FROM POO (V48El 
SELECT P20 FROM POO 
SET VHF RANGE FLAG VIA V87 
WHEN P20 IS OPERATING AND PROPFR ATTITUDE ATTAINED. SELECT R21 VIA 
EXTENDED VERB 57 TO BEt>IN MARKING 
MAKE 5 MARKS OVER A PERIOD OF 5 MINUTES THEN TERMINATE MARKING 
SEOllENCE BY V33E 
TERMINATE P20 BY SELECTION OF V56 
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P20.9 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, ACQUIRE AND MAINTAIN X-AXIS 
TRACKING ATTITUDE 
DEMONSTRATE UPDATING OF LM STATE VECTOR. 
OE~ONSTRATE THE CAPABILITY OF CORRECTING A KNOWN ERROR IN THE 
LM STATE VECTOR BY COAS MARKING 
DEMONSTRATE VARIOUS EXTENDED VERBS LISTED IN SEQUENCE. 

INITIALIZATION 

IMU ON ANO ALIGNED 
THE LM STATE VECTOR WILL BE UPDATED AND 
WILL CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY. 

SEOUENCE 

SELECT R03 FROM POD (V48) 
SELECT P20 FROM POD 
RESET PREFERRED ATTITUDE FLAG VIA V77 TO X-AXIS ATTITUDE 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R23 
VIA EXTENDED VERB 54 TO BEGIN OPTICS MARKING. 
MAKE N MARKS OVER A PERIOD OF 15 MINUTES THEN TERMINATE MARKING 
SEQUENCE BY V33 
TERMINATE P20 BY SELECTION OF V56 
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P20.10 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY TO COMPUTE, ACQUIRE AND MAINTAIN PROPER 
TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
DEMONSTRATE UPOATI~G OF LM STATE VECTOR 
DEMONSTRATE THE CAPABILITY OF CORRECTING A KNOWN ERROR IN THE LM 
STATE VECTOR BY BOTH OPTICS AND VHF MARKING 
DEMONSTRATE VARIOUS EXTENDED VERBS LISTED IN SEQUENCE 
DEMONSTRATE THE RESTART CAPABILITY OF P20 

INITIALIZATION 

IMU ON AND ALIGNED 
THE LM STATE VECTOR WILL BE UPDATED 
THE LM STATE VECTOR WILL CONTAJN AN ERROR TO BE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY 
INPUT DECK WILL CONTAIN A NUMBER OF ONE GOSEQ CARDS TO CAUSE THE 
RESTARTS 

SEOUENCE 

SELECT R03 FROM POD (V48El 
SELECT P20 FROM POD 
SET VHF RANGE FLAG VIA VA7 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R?.l VIA 
EXTENDED VERB 57 TO BEGIN £OAS MARKJNC, 
MAKE 5 MARKS OVER A PERIOD OF 5 MINUTES THEN TERMINATE MARKINC, 
SEOUENCE BY V33E 
TERMINATE ~20 HY SELECTION OF V5o 
AV37 RESTART WILL BE INCLUDED 

• 
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P20 .11 

OBJ EC TI VE 

DEMONSTRATf THE CAPABILITY TO COMPUTE, ACQUIRE ANO MAINTAIN PROPER 
TRACKING ATTITUDE ANO AUTO OPTICS CONTROL 
DEMONSTRATE UPDATING OF ROTH STATE VECTORS AT DIFFERENT INTERVALS 
DEMONSTRATE THE CAPABILITY OF CORRECTING A KNOWN ERROR IN 
BOTH STATE VECTORS BY ROTH OPTICS ANO VHF MARKING 
DEMONSTRATE VARIOUS EXTENDED VERBS LISTED IN SEOUENCE 
DEMONSTARTE HOLDFLAG NOT SET T0-1 (STICK FLAG SETI 

INITIALIZATION 

IMU ON AND ALIGNED 
THE CM STATE VECTOR WILL BE UPDATED AND 
WILL CONTAIN AN ERROR TO BE CORRECTED 
NOMINAL EARTH ORBIT TRAJECTORY 
PRESET STICK FLAG TO MANUAL MANEUVER 

SEQUENCE 

SELECT R03 FROM POO IV48EI 
SELECT P20 FROM POO 
SET VHF RANGE FLAG VIA VA7 
SET STATE VECTOR FLAG TO CSM VIA VAl 
RESET STICK FLAG VIA V58 
WHEN P20 IS OPERATING AND PROPER ATTITUDE ATTAINED, SELECT R21 VIA 
EXTENDED VERB 57 TO BEGIN OPTICS MARKING 
MAKE 15 MARKS OVER A PERIOD OF 15 MINUTES TH EN TERMINATE MARKING 
SEOlJENCE RY V33E 
RUN FOR 20 MINUTES WITH NO MARKING 
RESET RENDWFLG TO INITIALIZE W-MATRIX VIA V93 
SET STATE VECTOR FLAG TO LM VIA VAO 
RESELECT R21 VIA V57 AND MAKE 15 MARKS OVER 15 MINUTES 
TERMINATE P20 BY SELECTION OF V56 
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P21.l NOMINAL EARTH ORRIT 
DEFINE GROUND TRACK OF LEM 

OBJECTIVE 

TEST NUMERICAL COMPUTATIONS (EXERCISE PRECISI ON INTEGRATION 
AND LATITUDE ANO LONGITUDE ROUTINES)# VEHICLE IN EARTH ORRIT 
TEST RECYCLE OPTION ANO ASSUMED VEHICLE OPTION 

IN IT I AL I ZAT ION 

LOAD NOMINAL LEM STATE VECTOR 

All TESTS INITIALIZED RY OSKY INPUT 
ENTER ASSUMED VEHICLE OPTION = 2 FOR OTHFR VEHICLE 
ENTER TI~E OF LAT-LONG OPTION 
RECYCLE WITH UFDATEO TIME 
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P21.2 NO~INAL MUON ORHIT 
OEFII\E GROUND TRACK OF LEM 

ORJEC TI VE 

TEST NUMERICAL COMPUTATIONS (EXl::RCISE PRECISION INTEGRATION 
AND LATITlJDE AND LONGITUDE ROUTINE)# VEHICLES IN MOON ORBIT 
TEST RECYCLE OPTION ANO ASSUMED VEHICLE OPTION 

I N IT IA L I Z AT IClN 

LOAO NOMINAL LEM STATE VECTOR 

SEOU!:NCE 

TEST INITIALIZED AY DSKY INPUT 
ENTER ASSUMED VEHICLE OPTION =2 FOR OTHER VEHICLE. 
ENTER TIME OF LAT-LONG OPTION 
RECYLCE WITH UPDATED TIME 

P2l.3 NOMINAL EARTH ORAIT 
DEFINE GROUND TRACK OF CM 

OAJECTIVE 

TEST NUMERICAL COMPUTATIONS (EXERCISE PRECISION INTEGRATION 
AND LATITUDE f. LONGITUDE ROIJTINESl# VEHICLE IN EARTH ORBIT 
TEST RECYCLE OPTION ANO RESTART CAPAAILITY 

INITIALIZATIO~ 

LOAD N0"4INAL CM STATE VECTOR 

SEOIIENCE 

TEST INITIALIZFD AV OSKY INPIJT 
ENTER Tl"1E OF LAT-LIJNG OPTION 
RECYCLE WITH UPDATED Tl"1F 
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P23.l 

OBJECT IVE 

NOMINAL SEOUENCE OF TRACKING, PERFORMING MARK OATA 
PROCESSING, ANO UPDATING THE CMC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT Will SIGHT ON THE LUNAR FAR HORIZON AND A STAR 
TEST DEMONSTRATES CAPARILITY OF COMPUTING, ACOUIRING, AND MAINTAINING 
PROPER TRACKING ATTITUDE ANO AUTO OPTICS CONTROL 
TEST DEMO~STRATES UPDATING UF CMC STATE VECTOR 

IN IT JAL IZAT ION 

IMU ON AND ALIGNED (TU LOCAL VERTICAL) 
AN ERROR Will BE PUT IN THE STATE VECTOR IN THE CMC 

SEOlJfNC E 

SELECT P23 FROM POD 
AT V05 N70 LOAD THE STAR NUMRER OF 11 AND LOAD HORIZON 
WITH 00220 
PERFORM R60 MANEUVER AND THE OPTICS CALIBRATION ROUTINE R57, RETURNING 
ZERO BIAS 
TAKE MARK VIA AUTO OPTICS R52 AND R53 
FLASH V05 N71 AND PROCEED 
CO"IPllTE DELTA RAND DELTA V AND DISPLAY THEM VIA V06 N49 
SELECT PROCEED AND f.0 TO POD 
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P23.2 

O~JFCTIVE 

NOMINAL SEQUENCE OF TRACKING, PERFORMING MARK DATA 
PROCESSING, ANO UPDATING THE CMC STATE VECTOR. 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT WILL SIGHT ON THE EARTH'S NEAR HORIZON AND A STAR 

TEST DEMONSTRATES CAPARILITY OF COMPUTING, ACQUIRING, AND MAINTAINING 
AUTO OPTICS CONTROL 
TEST DEMONSTRATES MANUAL MANEUVER OF SPACECRAFT AND UPDATING 
OF CMC STATE VECTOR 

INITIALIZATION 

IMU ON AND ALIGNED TO LOCAL VERTICAL 
AN ERROR WILL BE PUT IN THE STATE VECTUR IN THE CMC. 

SEOIJENCE 

SELECT P23 FROM POU 
AT V05 N70 LOAD THE STAR NUMFIER OF 2R llN() LOAD HORIZON WITH 
00110 
PERFORM MANUAL MANEUVER AND THE OPTICS CALIP.RATl[lN ROllTINF 
R57, RETIJRNll\'G ZrRO HIAS. 
TAKE MARK VIA AUTO OPTICS R51 AND R53 
FLASH V05 N71 AND PROCEED 
COMPUTE DELTA R ANO DELTA V AND DISPLAY THEM VIA VOh N4g 
SELFCT PROCEED AND GO TO POO 
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P23.3 

ORJECTIVE 

NOMINAL SEQUENCE OF TRACKING, PERFORMING MARK DATA PROCESSING, 
ANO UPDATING THE CMC STATE VECTflR. 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT Will SIGHT ON THE EARTH'S NEAR HORIZON ANO A STAR 
TEST DEMONSTRATES CAPARILITY OF COMPUTING, ACQUIRING, ANO MAINTAINING 
PROPER TRACK ING A TT IT UDE ANO AlJTO OPTICS CONTROL 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

I N IT I AL IZ AT ION 

IMU ON AND ALIGNED TU LOCAL VfRTICAL 
AN ERROR Will BE PUT IN THE STATE VECTOR IN THE CMC. 

SEQUENCE 

SELECT P23 FROM POU 
AT V05 N70 LOAD THE STAR NUMRER OF 28 ANO LOAD HORIZON 
WITH 00110 
PERFORM R60 MANEUVER AND THE OPTICS CALIP.RATION ROUTINE R57, 
RETURNING ZERO BIAS 
TAKE MARK VIA AUTO OPTICS R52 ANO R53 
FLASH V05 N71 AND PROCFED 
COMPUTE DELTA RAND DELTA V ANO DISPLAY THFM VIA V06 N49 
SELECT PROCEED AND GO lll POO. 

.. 
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P23.4 

OBJECTIVE 

NOMINAL SEOUENCE OF TRACKING, PERFORMING MARK DATA PROCESSINf,, 
ANO UPDATING THE CMC STATf VECTOR. 

.NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT WILL SIGHT ON THE EARTH'S NEAR HORIZON AND A STAR 
TEST DEMONSTRATES CAPARILITY OF MANUALLY MANEUVERING TO 
PROPER TRACKING ATTITUDE AND MANUAL OPTICS CUNTRUL. 
TEST DEMONSTRATES UPDATING ciF CMC STATE VECTOR 

INITIALIZATION 

IMU OFF 
AN ERROR WILL BE PUT IN THE STATE VECTOR IN THE c~c. 

SEOUENCE 

SELECT P23 FROM POU. 
PE.RFORM MANUAL MANEUVER ANO THE OPTICS CALIRRATION ROIJTINE R57, 
RETURNING ZERO BIAS. 
TAKE MARK VIA R53 
FLASH VOS NH; LOAO STAR NIJMRER 24 ANO LOAD HORIZON WITH 00110 
COMPUTE DELTA R ANO DELTA V ANO OIS~LAY THFM VIA VOo N49 
SELECT PROCEED ANO GO TO POU. 
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P23.5 

Of-\JECTIVE 

NOMINAL SEQUENCE OF TRACKING, PERFORMING MARK OATA PROCESSING, 
AND UPDATING THE CMC STATE VECTOR. 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT ~Ill SIGHT ON THE EARTH'S NEAR HORIZON ANO A STAR 
TEST DEMONSTl-l.ATES CAPARILITY OF MANUALLY MANEUVERING TRACKING ATTITllOE 
ANO MANUAL OPTICS CONTROL. 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

IN IT IA L I Z AT ION 

IMU OFF 
AN ERROR Will BE PUT I~ THE STATE VECTOR IN THE c~c. 

SEQUENCE 

SELECT P23 FROM POD 
PERFORM MANUAL MANEUVER ANO THE OPTICS CALIRRATION ROUTINE R57, 
RETURNING ZERO ~IAS 
TAKE MARK VlA R53 
FLASH VOS N71: LOAD STAR NUMRER 24 AND LOAO HORIZON WITH 00110 
~OMPtJTE DELTA RAND OE(TA V AND DISPLAY THEM VIA V06 N49 
SELECT PROCEED AND GO TO POD 
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P23.6 

OBJECTIVE 

NOMINAL SEOIJENCE OF TRACKING. PERFORMING MARK DATA PROCESSING. 
ANO UPDATING THE CMC STATE VECTOR. 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT WILL SIGHT ON THE EARTH'S NEAR HORIZON AND A STAR 
TEST DEMONSTRATES CAPARILITY OF COMPUTING, ACQUIRING, AND MAINTAINING 
AUTO OPTICS CONTROL 
TEST DEMONSTRATES MANUAL MANEUVER OF SPACE CRAFT 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

INITIALIZATION 

IMU ON AND ALIGNED TO LOCAL VERTICAL 
AN ERROR WILL BE PUT IN THE STATF VECTOR IN THF CM(. 

SEOIJENCE 

SELECT P23 FROM POO 
AT V05 N70 LOAD THE STAR NUMRER UF 28 ANO LllAO HllRIZUN 
WITH 00110 
PERFORM MANUAL MANHJVER ANO THE' OPTICS CALIRRATIUN RUllTll\it R57 9 

RETURNING ZERO RIAS 
TAKE MARK V I A A IJ TO OPT IC S R 5 2 AN f) R 5 3 
FLASH V05 N71 ANO PROCEED 

_COMPIJTE OHTA RAND DELTA V ANO DISPLAY THEM VIA VOh I\J49 
SELECT PROCEED At-11) r,o TO Pnu. 

. .. . 
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P23.7 

D~JECTIVE 

NOMINAL SEQUENCE nF TRACKING, PERFORMING MARK DATA 
PROCESS I I\JG, AND lJPDAT I I\JG THE CMC ST AH VECTOR. 

NOMINAL TRANS-EARTH TRAJECTORY, COIIRDINATE CENTER IS E-ARTH 
ASTRONAUT WILL SIGHT ON THE EARTH'S NEAR HORIZON ANO A STAR 
TEST DEMONSTRATES CAPARILITY OF COMPUTING, ACOUIRING, AND MAINTAINJf\lr, 
PROPER TRACKIN<~ ATTITUDE AND AUTO l.lPTICS CONTl<.OL 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

INITIALIZATION 

IMU ON AND ALIGNED TO LOCAL VERTICAL 
AN ERROR WILL BE PUT IN THE STATE VECTOR IN THE CMC. 

SEQUENCE 

SELFCT P23 FRO~ POD 
AT VOS N70 LOAfl THE STAR NllMP t R UF 2 R AND L(IAf) HORIZON 
WITH 00110 
PERFORM R60 MANEUVER AND THE OPTICS CALIPRATIOf\J ROtJTINE R57, 
RETURNING ZERO ~IAS 
TAKE MARK VIA AlJTO OPTICS R52 fiND R53 
FLASH VOS N71 ANO PROCEED 
COMPUTE DELTA RAND DELTA V ANO DISPLAY THEM VIA V06 N49 
SELFCT PROCEED ANO r,o TO P □n. 
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P23.R 

OBJECT I VE 

NOMINAL SEQUENCE OF TRACKING, PERFORMING MARK flATA 
PROCESSING, ANO llPOATING THE CMC STATE VECTOR. 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT Will SIGHT ON AN EARTH LANDMARK ANO A STAR 
TEST DEMONSTRATES CAPABILITY OF COMPUTING, ACQUIRING, ANO 
MAINTAINING AUTO OPTICS CONTROL. 
TEST DEMONSTRATES MANUAL MANEUVER OF SPAC~CRAFT 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

IN IT I.Al IZAT ION 

IMU ON AND ALIGNED TO LOCAL VERTICAL 
AN ERROR W Ill BE PIJT IN THE STA H VECTOR IN THE CMC 

SEQUENCE 

SEL~CT P23 FROM POO 
AT VOS N70 LOAO THE STAk . NlJMRER UF 31 ANO LOAD THE LANDMARK 
ID OF ZERO 
AT V06 N89 LOAD THE LANDMARK LAT IN OEG, L0f\1G/2 IN OEG AND 
ALT IN N.M. 
PERFORM MANUAL MANEUVER ANO THE OPTICS CALIRRATilJN RDIJTINE R57, 
RETURNING ZERO RIAS 
TAKE MARK VIA AUTU OPTICS R52 ANO RS3 
FLASH VOS N71 ANO V06 NR9, PROCFF.O FROM EACH 
COMPUTE DELTA RAND DELTA V ANO DISPLAY THF~ Vil V06 N49 
SELF.CT PROC EEO AND GU Tfl POD 
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P23.9 

OBJECTiVE 

NOMINAL SEQUENCE OF TRACKING, PERFORMING MARK DATA 
PROCESSING, ANO UPDATING THE CMC STATE VECTOR. 

NOMINAL TRANS-EARTH TRAJECTORY, COOROINATE CENTER IS EARTH 
ASTRONAUT Will SIGHT ON A LIINAR LANDMARK ANO A STAR 
TEST DEMONSTRATES CAPABILITY OF COMPUTING, ACOUIRING, ANO 
MAINTAINING PROPER .TRACKING ATTITUDE AND AIITll OPTICS CONTROL. 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

11111 TIAL IZAT ION 

IMU ON ANO ALIGNED TO LOCAL VERTICAL 
AN ERROR Will RE PUT IN THE STATE VECTllR IN THE . CMC. 

SEQUENCE 

SELECT P23 FROM POU 
AT VOS N70 LOAD THE STAR NUMhER OF 11 ANO LOAO THF LANOkARK 
IO OF ZERO 
AT V06 N89 LOAD THE LANDMARK LAT IN OE(;., LIING/? II\! DE<;. ANO 
ALT 1111 N.M. 
PERFORM R60 MANEUVER AND THE OPTICS CALIRRATION RlitJTINE RS7, 
RETURNING ZERO RIAS 
TAKE MARK VIA AIITU OPTICS RS?. ANn R',3. 
FLASH VOS N71 ANO V06 NA9, PROCE~O FRUM EACH. 
COMPUTF DELTA RAND DELTA V Al-JO DISPLAY THl:M VIA VM, N49 
SELECT PROCEED AND GO HJ POO 
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P23.10 

• OBJECTIVE 

NOMINAL SEOUENCF OF TRACKING, PERFORMING MARK DATA 
PROCESSING, AND UPDATING THE CMC STATE VECTOR • 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS EARTH 
ASTRONAUT WILL SIGHT ON LANDMARKS OR HORIZONS ANO STARS AT 
ONE TO TWO HOUR INTERVALS. 
TEST DEMONSTRATES CAPABILITY OF BOTH MANUAL AND AUTOMATIC 
TRACKING AND OPTICS CUNTROL. 
TEST DEMONSTRATES CUMULATIVE ERROR OVER SEVERAL MARKS AND 
STATE VECTOR UPDATES. 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 
THE MARKS USED ARE TH~ SAME AS IN THE PREVIOUS NINE CASES 

IN IT I AL IZ AT ION 

IMU ON AND ALIGNED TO LOCAL VERTICAL 
AN ERROR WILL BE PUT IN THE STATE VECTl1R IN THI: Ct,,,C. 

SEOllENC E 

SELECT P23 FROM POD 
AT V05 N70 LOAD THE STAR NUMRER DESIRED AND LOAD THE 
APPROPRIATE LANDMARK OR HORIZON VALIJES 
PERFORM MANUAL OR AIJTO~AT IC MANEUVER AND THE OPT I CS CALI BRAT ION 
ROUTINE R57, RETURNING ZERO EHAS 
TAKE MARK VIA R53 
FLASH V05 N71 AND V06 NA9, LOAD DATA IF NECESSARY ANO PROCEED. 
COMPIITE DELTA RAND DELTA V AND DISPLAY THEM VIA V06 N49 
SELFCT PROCFED AND GO TO POD. 
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P23.ll 

OBJECTIVE 

NO,-,INAL SEQUENCE OF TRACKING. PERFORMING MARK DATA 
PROCESSING, ANO llPDATING THE CMC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT Will SIGHT ON AN EARTH LANDMARK AND STAR 
TEST DEMONSTRATES THE CAPARILITY TO C(lt-lPlJTE, ACQUIRE ANO MAINTAIN 
PROPER TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
TEST DEMONSTRATES UPDATING OF CMC STATc VECTOR 

IN IT IA L IZ AT ION 

IMU ON ANO ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR Will RE PUT IN THE CMC STATE VECTOR 

SEQUENCE 

SELECT P23 FROM POD 
AT V05t\170 LOAD THE STAR NUMRER 22 ANO LUAU THE LANDMARK ID OF ZERO. 
AT V06 N89 LOAD THE LANDMARK LAT IN DEG, LQNG/2 IN DEG AND ALT IN N.M. 
PERFORM THE TRACKING ROUTINE R60 
THEN THE OPTICS CALIBRATION ~OlJTlt\lE R57, 
RETURN ZERO BIAS. 
TAKE r,,ARK VIA AUTO OPTICS (R52) AND R53. 
FLASH V05 N7l AND V06 NA9, PROCEED 1-'ROM EACH CUMPUTE DEL TA R ANO 
DELTA V AND DISPLAY THEM VIA V06 N49, 
SELECT PROCEED ANO GO ' TO POO. 
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P23.12 

OBJECTIVE 

NOMINAL SEQUENCE OF TRACKING, 
PERFOR~ING MARK DATA PROCESSING, 
ANO UPDATING THE CMC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT WILL SIGHT ON A LUNAR LANDMARK AND STAR 
ASTRONAUT WILL SIGHT ON AN EARTH LANDMARK AND STAR 
TEST DEMONSTRATES THE CAPABILITY TO COMPUTE, ACQUIRE AND MAINTAIN 
AUTO OPTICS CONTROL 
TEST DEMONSTRATES MANUAL MANEUVER OF SPACE CRAFT 
TEST ·DEMONSTRATES UPDATING OF CMC STATE VECTOR 

IN IT IA L IZ AT ION 

IMU ON AND ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR WILL BE PUT IN THE STATE VECTUR IN THE CMC 

SEQUENCE 

SELECT P23 FROM POU 
AT V05N70 LOA[) THE STAR NlJMR r.R lR Al\•ll LOAIJ LANDMARK 1ll lJF 
ZERO 
AT V06 N89 LOAD THI: LANDMARK LAT IN Df.r;, L111\,(;/2 IN ()f-(; ANO 
ALTITUOE IN N.~. 
PERFORM MANUAL MANEIJVcR ANO THF OPTICS CALIRRATIUN RCHJTIN~ R~7, 
RETIJRNING ZERO RIAS 
TAKE MARK VIA AIJTU OPTICS (R52 Al\il) 1{53) 
AT FLAS14JN(; V05 1\71 ANO VClh NIH,, µR1lCF-FD HHIM f-4CH 
COMPIJTF. DFL TA P AMli DFL TA V Al.,ll Ill Sl-'LAY VI A Vllh N4Q 
PROCEFD AND f;n T(J POO 
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P23.l3 
NOMINAL SEOUcNCE OF TRACKING, 
MARK DATA PROCESSING, 
AND UPDATING THE CMC STATE VF.CTUR 

ORJECTIVE 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT WILL SIGHT ON THE EA~TH 1 S NEAR HORIZON ANO A STAR 
TEST DEMONSTRATES THE CAPABILITY TO COMPUTE,ACOUIRE AND MAINTAIN 
PROPER TRACKING ATTITUDE AND AUTO OPTICS CONTROL 
TEST DEMONSTRATES UPDATING OF CMC ST A TE VEC T(JR 

IN IT JAL IZA T ION 

. IMU ON AND ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR WILL BE PUT IN THE c~c STATE VECTOR 

SEQUENCE 

SELECT P23 FROM POO 
AT V05 N70 LOAD THE STAR NUMRER ?7 AND LOAO HORIZON WITH 00110 
PERFORM THE TRACKING ROUTINE R60 
PERFORM TI-E OPTICS CALIRRATl(JN R(JlJTINF. R57, RETURNING ZERO RIAS 
TAKE MARK VIA AUTO OPTICS (R~2 ANO R53l 
AT FLASHING V05 N71 AND V06 NA4, PROC:EF.IJ FR(Jf\1 H1(H 

· COMPUTE DELTA RAND DELTA V ANO OISPLAY VIA V06 N4Y 
PROCEED AND GO TO POD 
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P23.l4 
NOMINAL SfOU~NCE OF TRACKING, 
MARK DATA PROCESSING, 
ANO UPDATING THf CMC STATE VECTUR 

OBJECTIVE 

NOMINAL TRANSEARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT WILL SIGHT ON THE LUNAR FAR HORIZON AND STAR 
TEST DEMONSTRATES THE CAPABILITY TO COMPUTE,ACQUIRE ANO MAINTAIN 
AUTO OPTICS CONTROL 
TEST DEMONSTRATES MANUAL MANEUVER OF SPACE CRAFT 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

INITIALIZATION 

IMU ON AND ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR WILL RE PUT IN THE CMC STATE VECTOR 

SE0UENC E 

SELECT P23 FROM POU 
AT V05 N70 LOAD THE STAR NlJMFIER ANO LOA0 HORIZON WITH 00?20 
PERFORM MAI\JUAL MANEUVER ANll THE OPTICS CALl~RATION ROlJTINE R57, 
RETURNING ZERll RIAS 
TAKI: MARK VIA AUTO OPTICS IR5? ANO R53) 

• AT FLASHING V05 N71 Mm VOo NA9, l'R0CEED FROM EACH 
C0MPIITF 01:LTA k ANO DELTA V AN() 0ISPLAY VIA vno N4Y 
PR0CEE0 AND ~OTO 1'00 
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P23.l5 

013JFCTIVE 

NOMINAL SEDUENCE OF TRACKING, 
MARK DATA PROCESSING, 
AND UPDATING THE c~c STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COCIRDINATE CENTER IS MOON 
ASTRONAUT Will SIGl-tT ON EARTH NEAR HORIZON ANO STAR 
TEST OEMONSTRATES ARILITY TO COMPLETELY MANUALLY MANEIJVER VEHICLF 
ANO OPTICS TO TAK~ MARK 
TEST DEMONSTRATES UPOAT I NG OF CMC ST A TE VEC TIJR 

INITIALIZATION 

I"1U IS OFF 
AN ERROR WILL BE PUT IN THE STATE VECTUR IN THE CMC 

SEOllENCE 

SEL~CT P23 FROM POO 
REFSMFLG IS RESET 
PERFORM THE OPTICS CALIRRATIUf\o RUllTINE: R57, RETIJRNING ZERO RIAS 
TAKF MARK VIA R53 
AT FLASHING V05 N7l LlJAD STAR NIJMRl:'R 27 AND HORIZON 00110, 
THEN PROCEED 
COMPUTE DELTA R AI\IIJ DELTA V AND DISPLAY THEM VIA V06 N49, 
SELF.CT PROCEED AI\JD r.o TO POO 
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P23.16 

OBJECTIVE 

NOMINAL SEOUENCE OF TRACKING 
MARK DATA PROCESSING, 
AND UPDATING THE CMC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT Will SIGHT ON LUNAR FAR HORIZON AND STAR 
TEST DEMONSTRATES THE ABILITY TO COMPLETELY MANUALLY MANEUVER 
~EHICLE ~ND OPTICS TO TAKE MARK 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

INITIALIZATION 

IMU IS OFF 
AN ERROR WILL BE PUT IN THE STATE VECTOR IN THE CMC 

SEQUENCE 

SELECT P23 FROM POO 
REFSMFLG IS RESET 
PERFORM THE OPTIC~ CALIBRATION ROUTINE R57, RETURNING ZERO BIAS 
TAKE MARK VIA AUTO OPTICS (R52) AND R53 
AT FLASHING V05 ~71 LOAD STAR NUMBER 18 AND HORIZON 00220, 
THEN PROCEED 
COMPUTE DELTA RAND DELTA V AND DISPLAY THEM VIA V06 N49 
SELECT PROCEED AND GO TO POD 

. 
• 
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P23.17 

OBJECTIVE 

~ONIMAL Sl:OllENCF. OF TRACKING, 

MARK DATA PROCESSING 
ANO UPDATING THE CMC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT WILL SIGHT ON A LUNAR LANDMARK ANO STAK 
TEST DEMONSTRATES THE CAPABILITY TO CfJMPUTE,ACOUIRE AND MAINTAII\I 
PROPER TRACK ING A TT ITUOE AND AUTO OPT I CS CON TR UL 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTCIR 

INITIALIZATION 

IMU ON AND ALIGNED TO LOCAL VERTICAL AXIS 
· AN ERROR WILL RE PUT IN THE STATE VECTOR IN THE CMC 

SEQUENCE 

SELECT P23 FROM POO 
AT V05 N70 LOAO THE STAR NlJMRER lR AN() Ll)Af) LANDMARK IO OF 3 
PROPER VALUE FOR LAT, LON(;/? AND ALT will FH- !-'LACED IN THE LllNAR 
LANDMARK TARLF. DEMONSTRATING THF. AAILITY TQ RETRIEVE DATA 
PERFORM THE TRACKJNf, RIHITINF' RoO, THEN THE OfllCS CALIRRATIOI\I 
ROUTINE R57, RETUKNJNC; lEtW RIAS 
TAKE MARK VIA AUTtl OPTICS IR'l2) AN() RS?, 
AT FLASHING V05 N71 AND VOo t\!84, PPIICEFO Fl<LlM rACH 
COMPUTE DEL TA R ANO OEL TA V AND Ill Sl-'LAY THF'~1 VI A VOo . N44 
SELECT PROCEED ANO GU TU POO 
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P23.lR 

OBJECT I VF. 

NOMINAL SEPIIENCE OF TRACK I NG 
MARK DATA PROCESSING, 
AND UPDATING THE CMC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COOROINATf CENTER IS MOON 
ASTRONAUT WILL SIGHT ON AN EARTH LANDMARK ANO A STAR 
TEST DEMONSTRATES THE CAPARILITY TO COMPUTE,ACOUIRE AND MAINTAIN 
AUTO OPTICS CONTROL 
TEST OEMONSTRAlES MANUAL MANEUVER OF SPACE CRAFT 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

INITIALIZATION 

IMU ON ANO ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR .Will BE PUT IN THE STATE VECTOR IN THF c~c 

SEQUENCE 

SELECT P23 FROM POO 
AT V05 N70 LOAD THE STAR NlJMRER 22 ANO LOAD A LANO~ARK IO OF 0 
AT V06N89, LOAD LANDMARK LAT, LONG/2, ANO ALT 
PERFORM MANUAL MANHJVER AND THE OPTICS CALIRkATl!JN RIJllTINE R57, 
RETURNING ZERO RIAS 

. TAKE MARK VIA AUTO OPTICS IR571 ANO R53 
AT FLASHIN(; V05 N71 ANfl VOh NR9, PRIICEf'I> FkUM FA(H 

COMPUTE OFLTA R ANU DELTA V ANQ DISPLAY THEM VIA VOh N49 
SELECT PROCFEO ANO GO TO POO 



P23.19 

OBJECTIVE 

----- ·---

NOMINAL SEQUENCE OF TRACKING 
MARK DATA PROCESSING. 
ANO UPDATING THE CHC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY. COORDINATE CENTER IS MOON 
ASTRONAUT WILL SIGHT ON AN EARTH LANDMARK ANO A STAR 
TEST DEMONSTRATES THE CAPABILITY TO COMPUTE.ACOUIRE AND MAINTAIN 
PROPER TRACKING ATTITUDE AND AllTO OPTICS CllNTRLJL 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

INITIAL lZAT ION 

IHU ON ANO ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR WILL RE PUT IN THE STAT~ VECTOR IN THE: c~c 

SE0lJENCE 

SELECT P23 FRO~ POO 
AT V05 N70 LOAD THE STAR NlJHRER 22 ANO LIJAO LANDMAIH< IO UF 0 
AT V06N89• LOAD LANOHlRK LAT, LUNG/2, ANO ALT 
PERFORM THE TRACKING ROUTINE RbO. THEN THE OPTICS CALIRRATION 
ROUTINE R57, RETURNING ZERO RIAS 
TAKE HARK VIA AUTO OPTICS (R521 ANO R5~ 
AT FLASHING V05 N71 ANO VOh Nfl9, PROCEED HOM f:ACH 
COMPUTE OFLTA R ANU DELTA V ANO OISPLAY THEM VIA VOn N4Y 
SELECT PROCEED ANO GO TO POO 
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P23.20 

OBJECTIVE 

NOMINAL SEOUENCE OF TRACKING 
MARK DATA PROCESSING, 
ANO UPDATING THE CMC STATE VECTOR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT WILL SIGHT ON AN EARTH LANDMARK ANO A STAR 
TEST DEMONSTRATES THE CAPABILITY TO COMPUTE,ACOUIRE ANO MAINTAIN 
AUTO OPTICS CONTROL 
TEST DEMONSTRATES THE MANUAL MANEUVER OF SPACECRAFT 
TEST DEMONSTRATES UPDATING OF CMC STATE VECTOR 

INITIALIZATION 

IMU ON ANO ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR WILL BE PUT IN THE STATE VECTOR IN THE CMC 

SEQUENCE 

SELECT P23 FROM POO 
AT V05 N70 LOAD THE STAR NUMBER 24 AND LOAD LANDMARK ID OF 0 
AT V06N89, LOAD LAT, LONG/2, AND ALT 
PERFORM MANUAL MANEUVER AND THE OPTICS CALIBRATION ROUTINE R57, 
RETURNING ZERO BIAS 
TAKE MARK VIA AUTO OPTICS R52 AND R53 
AT FLASHING V05 Nll ANO V06 NH9, PROCEED FROM EACH 
COMPUTE DELTA RAND DELTA V AND DISPLAY THEM VIA V06 N49 
SELECT PROCEED AND GO TO POD 
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P23.21 

OBJECTIVE 

NOMINAL SEPUENCE OF TRACKING 
MARK DATA PROCESSING, 
ANO UPDATING THE CMC STATE VECTOR 

NOMINAL TRANS~EARTH TRAJECTORY, COORDINATE CENTER IMOON 
ASTRONAUT WILL SIGHT UN AN EARTH LANDMARK ANO STAR 
TEST DEMONSTRATES THE CAPAHILITY TO COMPlJTE, ACOUIRE ANO MAINTAIN 
PROPER TRACKING ATTITUDE AND AUTO OPTICS CONTRUL 
TEST DEMONSTRATES RECYCLE llPTION FOR REJECTING MARI< BECAUSE OF TOO 
GREAT A DEVIATION 
STATE VECTOR IS NOT UPDATEO IN FIRST f.>ASS 

INITIALIZATION 

l~U ON AND ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR Will BE PUT IN THE STATE VECTOR IN THE CMC 

SEOUENC E 

SELECT P23 FROM POO 
AT VOS N70 LOAD THE STAR NlJ~RER 22 ANO LLIA O THE LANDMARK ID OF ZERO 
AT V06 N~9 LOAD THE LANDMARK LAT IN OFG, LONG/2 IN DEG, AN D ALT IN 
N.M. 
PERFORM THE TRACKIN G ROUTIN E R60, THEN TH F. OP TICS CALIRRATION 
ROlJT INF RS 7, RETURN ING ZERO P, I AS 
TAKE MARI< VIA AIIT O OPTI C<; k'i?. AN O ~'"> 3 
AT FLASHIN(; V05 N71 ANO VOA NA 9, f.>.J.fJ CH·I) f-K[lt-1 Fll.Cl-t 
COMPUTE DFLTA R ANIJ DELTA V ANO IJl<;f.>LAY THEM VIA VOh l\J 49 
ENTER AND RECYCLE 



P23.22 

OBJ EC TI VE 

NOMINAL SEQUENC E UF TRACKING 
MARK DATA PROCESSING, 
AND llPOATING THE CMC STATE Vr CTllR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASlRONAllT WILL Sif,HT ON AN EARTH LANDMARK At\JD STAR 
TEST DEMONSTRATES THE CAPARILITY TO CO~PUTE,ACQUIRE ANO MAINTAIN 
PROPER TRACKING ATTITUOE ANO AUTO OPTICS CONTROL 
TEST DEMONSTRATES ARILITY OF PROf,RA~ TO RESTART SEVERAL TIMES 
SUCCESSFULLY AND UPOATE STATE VECTOR CORRECTLY 

INITIALIZATION 

IMU ON AND ALIGNED TD LOCAL VERTICAL AXIS 
AN ERROR WILL RE PUT IN THE STATE VECTtlR Ii\! THE CMC 

SEOtJENC E 

SELECT P23 FRO~ POO 
AT V05. N70 LOAD THE STAR NIJMRER 22 AND LOAll THE LANOMARK IO OF ZERO 
AT V06 NR9 LOAO THE LANOMAR~ LAT IN DEG, LUNG/? IN DEG, AN D ALT 
INN.~. 
PERFORM THE TRACKING ROUTIN E R60, TH EN THE OPTI GS CALI RRhTJIJ i\J 
ROUTINE R57, RUURNIN G ZERll RIAS 
TAKE MARK VIA AlJTll 01-'TICS R52 AM I> R5 3 
AT FLASHIN(; V05 N71 AND VOh NR9, PR!JC EED FRUM EACH 
COMPIJTE DELTA RAND OH TA V AN D 1>I SPL /\ Y TH rM VI A VUh ,·J4Y 
Sf: Ll:CT PROCEED AND GO TD 1-'llll 
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P23.23 

OP.JEC ,TIVE 

NOMINAL SFOllF.NCE IJF TRACK I NG, 

PERFORMING MARK OATA PROCESSINf,, 
ANU lJPOATING THE CMC STATE VECTUK 

NOMINAL TRANS-EARTH TRAJECTORY, COOR0INATE CENTER IS MOON 
ASTRONAUT WILL SIGHT ON .AN EARTH LANOMARK AND STAR 
TEST DEMONSTRATES THE CAPABILITY TO COMPUTE, 
ACQUIRE AND MAINTAIN PROPER TRACKING ATTIT4JDE ANO AUTO OPTICS 
CONTROL 
TEST DEMONSTRATES KEY IN OF V94 TO REENTER POINTAXS 
IF LANDMARK DRIFTS OUT CJF VISION 
TEST DEMOIIJSTRATES CMC STATE VECTOR lJPOATE 

INITIALIZATION 

IMU ON AND ALIGNED TO LOCAL VERTICAL AXIS 
AN ERROR Will BE PUT IN THE STATE VECT(IR 11-J THE CMC 

SEOtJENC E 

SELECT P23 FROM POU 
AT V05N70 LOAD THE STAR NUMRER 22 ANO LOAD THE LANDMARK ID OF ZERO 
AT V06 NA9 LOAD THE LANDMARK LAT I N DFG, LONG/2 IN DF.G, ANO ALT 
IN N. P-1. 
PERFORM THF. TRACKINf, ROllTJMF IU,O, THEN THE OPTICS CALIARATilll\J 
ROIJTINE R57 RETURNIMG ZF.RO RIAS 
TAKE MARK VIA AUT O OPTICS R5? Ah10 P':>3 
KEY IN V94 TIJ REDO POINTAXS IJIJl{Jl\,f, R5 :~ 
A 1 FLASH IN(; V05 N71 ANO VOhNH9, PRfJCF.Fn FRrlM FACH 
COMPUTE f1F.LTA RAND UHlA I/ ANO IJISl-'LAY THFM VIA VOh N44 
SELFC T PROCFF.D AN() r;o TO f.'[10 
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P23.24 

OBJECTlVE 

NO,-.INAL Sf:OlJfNCE llF TRACKING, 

PERFflRt•1ING MARK llATA PROCESSIN<~ 
ANO UPDATING THE CMC STATE VFCHIR 

NOMINAL TRANS-EARTH TRAJECTORY, COORDINATE CENTER IS MOON 
ASTRONAUT WILL SIGHT IJN LANDMARKS OR HORIZllNS ANO 
STARS AT ONE HOUR TIME INTERVALS 
TEST DEMONSTRATES THE CAPAP.JLITY TO COMPUTE::, 
ACOlJIRE AND MAINTAI~ !-'ROPER TRACKING ATTITUDE ANO AUTO OPTICS CONTROL 
TEST DEMONSTRATES CllMlJLAT IVF ERRClR CJVE~ SEVERAL 
MARKS AND STATE VECTOR llPOAHS 

INITIALIZATIUt\: 

IMll ON AND Allf,NEO TO LOCAL VERTICAL AXIS 
AN ERROR WILL BE PUT Jl\t THE STATF. VECTUR 11\J THt (MC 

SEOllENC E 

SELECT P23 FRO~ POO 
AT V05N70 LOAD THE APPl<OPRIAT!:: SHR, LANDMARK, MJIJ HORIZON 
CODES FIIR EACH MAR'< 
AT VOb "1A9 LOAD THE: LANIWARK LAT IN lJE-r;,LlJI\Jf,/2 It-! l.l!:h, Al\t[) ALT 
INN. ~. WHEN APPRUP~IATf 
PERFORM THE TRACK INC; RntJTINr. RhO, THF'M THf (IPT!f.S CALIHRATll)(\I RllllTll\•F 
R57, RETURN 7Ek0 k!AS 
TAKE MARK VIA AIITli fJPTICS I<'>? AI\Jfl lh3 
AT FLASl-<ING V05 1\171 ANI> VOh MAC/, J.,Rflf.FFlt t- 1<. IJr,, ~/\CH 
COMPlJTf: DELT/1 R Al'J[) OFLT/1 V I\NI , l>ISl-'LAY THfM VIA VOhN4l/ 
SF.:LF.C T PROCHD _ANI> GU T(I t->f'O 
OfJ P23 Af,A IM f1Nl- H(JIIIJ LATER 



P27.2 NON-NOMINAL OPERATION OF THE UPDATE 
PROGRAM (P27) WHICH IS INITIATED VIA V70, V71, V72 OR V73 

OBJECTIVE 

DEMONSTRATE THE NON-NOMINAL OPERATION OF THE UPDATE· 
PROGRAM (P21) WHICH IS INITIATED VIA V70, V7l, V72 OR V73 
EXAMPLES OF THE NON-NOMINAL OPERATION OF P27 ARE: V34 TO 
TERMINATE THE VERB IN PROGRESS, TOO MANY COMPONENTS, ATTEMPT
ING UPDATES WHEN NOT IN POO, POl, P02 OR P03 ETC. 
DEMONSTRATE THAT THE UPDATE PROGRAM WILL NOT ACCEPT, AND WILL 
IGNORE, INVALID INDEX VALUES AND OCTAL IDENTIFIERS. 

INITIALIZATION 

TELEMETRY TURNED ON 
STATE VECTORS INITIALIZED 

SEOUENCE 

ATTEMPT OVERFLOW OF CLOCKS 
TRY STATE _VECTOR UPDATE WITH WRONG CODES 
TRY UPDATES WHEN ANOTHER EXTENDED VERR IS IN PROGRESS 
MAKE SURE P27 DOESN'T COME llP AND OPERATOR ERROR COMES ON 
TRY TOO MANY PARAMETERS< AND TOO FEW 
DURING VERIFY CYCLE TRY TO CORRECT DATA NOT PRESENT (IE. 
WRONG PARAMETER INDEX) 
DURING VERIFY CYCLE TRY TO CORRECT "ND OF COMPONENTS" PARAMETER 
TRY TO UPDATE ERASABLES "ENDSAFE" (ONE TO TRY IS THE UPDATE 
BUFFER "UP BUFF") 
TRY A V71 UPDATE WHICH WILL OVERFLOW AN EBANK 
TRY EVEN NUMBER OF PARAMETERS IN V72 
DURING THE VERIFY CYCLE, VERIFY THAT COMPONENTS ALREADY SENT 
(FOR THE CURRENT UPDATE VERB) CAN BE CORRECTED 
TRY A FRESH START WHEN P2% IS IN PROGRESS 
TRY KEYPRUPT WHILE UPDATE(P27) IS IN PROGRESS 
SELECT V70, V71, V72, V73 FROM KEYBOARD WHILE UPDATE IS IN PROGRESS 
DURING OATA LOADS TRY V34 TO TERMINATE (MAKF SURE P27 COMES DOWN) 
DURING DATA LOADS TRY V32 TO RECYCLE 
TRY V34 AFTiR "VERIFLAY" INVERTED AND ORBITAL INTEGRATION EITHER 
WAITING OR NOT WAITING 
DURING DATA LOAD OR VERIFY CYCLE TRY CHANGING V21 NOl OR V2l N02 
VERIFY THAT P27 CANNOT BE INTERED WHEN PXX (NOT P002 POl, P02 NOR P03) 
IS IN PROGRESS 
TRY V37 XXE WHEN P27 IS IN PROGRESS 
TRY RESTARTS AFTER V70, V72 OR V73 (USE NOMINAL CASES FROM 
P27.1) IS IN . PROGRESS 
TRY CC UPRUPT FAILURE FOLLOWED BY CORRECTED PROCEDURES 
DURING THE ~RIFICATIUN CYCLE INSTEAD OF LOADING DATA TR ' 
A. V33E 
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P27.4 

• OBJECTIVE 

DEMONSTRATE THAT P27 CAN BE SUCCESSFULLY ENTEREO ANO PERFORM ITS 
FUNCTION WHEN P02 IS IN PROGRESS 

INITIALIZATION 

TELEMETRY TURNED ON. 
PRELAUNCH VALUES INITIALIZED. 

SEOlJENCE 

ENTER P27 WHEN P02 IS IN PROGRESS. 
EXERCISE V71 TO PERFORM A CONTIGUOUS RLOCK UPOA TE 
EXERCISE V72 TO PERFORM A SCATTER UPOATE. 
TERMINATE SIMULATIUN BY V99E. 
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P30.l NOMINAL P30, MOON CENTERFO 

OBJECT IVE 

DEMONSTRATE NOMINAL OPERATION OF P30 EXTERNAL OELTA-V TARGETTING 
IN THE LUNAR SPHERE OF INFLUENCE 

INITIALIZATION 

50 PCT FULL CSM IN THE NOMINAL LEVELIIIP40 NEAR-MOON (NEAR 
CIRCULAR,RETIOGRADE 150 DEG INOINATION WRT THE EQUATOR) 
ORBIT WITH THE 
VEHICLE ON THE SELENOCENTRIC X-REF AXIS AT T=TZERO = 107 HRS 
51 MIN, 40 SEC (3R8,300.00 SECI 
CMOONFLG = 1 = LMOONFLG 
IMU ON, WITH THE NOMINAL LEVELIIIP40 NEAR-MOON ALIGNMENT (NEAR LOCAL 
VERTICAL AT T = TZEROl 
VALID REFSMMAT, WITH RFFSMMAT FLAf, SET 
S/C AL lf,NFll WITH LUCAL VERTICAL AT T = THRO 
IDENTICAL CSM ANO LM STATE VECTORS, VALi □ FIIR l = TZERO 
VHFCNTR FOR 3 VHF RANGING MARKS: TRKMKCNTR FOR 4 OPTICS MARKS 

SEOIJENCE 

SELECT POO VIA V37ROOE 
SELECT P30 VIA V37E30E 
INRESPONSE TO THE FLASHINI, V06N33 Ill SPLAY, LOAD IV25El A TIM E UF 
IGNITJCJN FOR TZERU PLUS 3 ~· INUTES: 

TIG = 107 HRS, 54 MINlJTF.S, 40 SFCC1NnS 
IN RESPONSE TO THE FLASHINf, VOoNRl DISPLAY, LUAO IV ? 5Fl A VEL OC ITY
TO-BE-GAINEO (LV) CORRES~ONDING TO AN IN-PLANE (RCS) ? JET DELTA 
-V MANEIJVFR, 
20 DEGREES AROVE LUCAL HflRIZflf-lTAL AT Jf,NITllJN (7.5 FPS) 
DELAY BRIEFLY F-flLLUWINf, THI--: FLASHJNf, VOoN41 DISPL/IY, THF.N RFSl-lflN11 
WI TH A PRDCFF.I> 
SELFCT P41 IN nSl-lUNSF TO THF- FLASH!Nf, V37 li!Si->LAY 
TERMINATE P41 ANO RFTIJRN TII 1-lOO VIA V37EOOF-

• . 
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P30.2 P30 TERMINATION AND RESELECTION 

OBJECTIVE 

DEMONSTRATE AN EXIT FROM P30 AT THE V06N42 DISPLAY 
DEMONSTRATE RESELECTION OF P30 FOR THE PURPOSE OF RETARGETTING 
FOR A LATER TIG 
DEMONSTRATE NORMAL OPERATION OF P30 EXTERNAL DELTA-V TARGETTING 
DEMONSTRATE PROPER GENERATION OF THE Vl6N45 DISPLAY WHEN THE REFSMMAT 
FLAG IS NOT SET 

INITIALIZATION 

50PCT FULL CSM/LM (AF/DF)INEAR CIRCULAR, INCLINED 30 DEG WRT 
THE EQUATOR) IN THE NOMINAL LEVELIIIP40 NEAR-EARTH ORRIT 
WITH THE VEHICLE ON THE GEOCENTRIC X-REF AXIS AT T = TZERO = 
2HRS, 0 MIN, 2.13 SEC 17202.13 SEC) 
IMU ON 9 WITH THE NOMINAL LEVELIIIP40 NEAR-EARTH ALIGNMENT (NEAR LOCAL 
VERTICAL AT T=TZERO) 
VALID REFSMMAT RUT REFSMMAT FLAG NOT SET 
SIC ALIGNED WITH LOCAL VERTICAL AT T = TZERO 
IDENTICAL CSM AND LM STATE VECTORS, VALID FUR T = TZERO 
RECOVERY LOAD VHFCNTR FOR 3 VHF RANGING MARKS; TRKMICCNTR FOR 4 
OPTICS MARKS 
RECOVERY LOAD FOR A TIG AT TZERO +3 MINUTES 1738213 CENTISECONDS) 

SEOUENC.E 

~ELECT POO VIA V37EOOE 
SELECT P30 VIA V37E30E 
KEY A PROCEED IN RESPONSE TO THE FLASHING Vl6N33 DISPLAY 
IN RESPONSE TO THE FLiSHINt V06N81 DISPLAY, LOAD (V25E) A VELOCITY-TO
BEGAINED (LV) CORRESPONDING TO A 50 PCT CSM/LM 100 SECONO IN-PLANE SPS 
DELTA-V MANEUVER. 20 DEGREES AROVE LOCAL HORIZONTAL AT IGNITION 
(892 FPS) 
TERMINATE (V34E) P30 AT THE FLASHING V06N4? OISPLAY, ANO RESFLECT 
P30 IN RESPONSE TO THE FLASHING V37 
IN RESPONSE TO THE FLASHING Vl6N33 DSIPLAY. LOAD (V?.5E) AT 
TIME OF IGNITION FOR TZERO +15 MINUTES: 

TIG = 2 HOURS. 15 MINUTES, 2.13 SECONDS (Rl02.13 SECONOS) 
KEY A PROCEED IN RESPONSE TO THE FLASHING Vl6NA1 DISPLAY 
DELAY RRIEFL.Y FOLLOWING THE FLASHING V06N42, THEN RFSPUNll WITH A PRllCEFO 
DELAY BRIEFLY FOLLOWING THE FLASHING Vl6N45, THEN RFSPONO WITH A PR£1CFFO 
SF.LECT P40 IN RESPONSE TO THE FLASHING V37 
VERIFY TH£ ~U-ON-RIJT-REFSMMAT-FLAC,-MOT-SFT ALARM VIA vr 'ljOqE 
SELECT POO 1N RESPONSE TO THE FLASHING V37 
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P30.3 P30 RESTARTS 

OBJF.CTIVE 

OEMONSTRATF. RESTART PROTFCTION FOR P30 EXTF.RNAL IJELTA-V TAR~ETTING 
AREAS TO AE TESTED INCLUDE A POINT PRECEF.DING EACH PHASE CHANGE 
EACH FLASHING DISPLAY 
TASKS ANO JOAS 

INIT JAL IZAT ION 

SAME AS P30.l, WITH THE FOLLOWING ADDITIONS: 
RESTARTS AS REDUIREO TO DEMONSTRATE THE LEVEL OF 
P30 RESTART PROTECTION 

SEOllENCE 

SA"E AS P30.l, WITH MOOIFICATIONS 
AS REQUIRED RV THERE STARTS 
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R30.l 

OBJECTIVE 

TEST THE BRANCl-llNG, LOGIC AND STRllCTllRE OF PARTS OF VA2 
PROGRAM, PARTICULAR' VA2 PERF, VA2 CALL, VA2 GOFF, TICKTEST 
DEMONSTRATE TO SEE THAT DISPLAYS ARf CALLfO PROPERLY 
OEMONSTRATF TO SEE THAT RESPONSES TO DISPLAYS ARE HANKLED 
PROPERLY 
%ON ALL DIGITAL SIMULATOR" 

I N IT IA L I Z AT ION 

SLAPl 
STATE VECTOR COM PUT AT IONS PATCHED flllT 

SEOUENCE 

V82E SEVERAL TIMES TO STEP THRU LOGICAL BRANCHES OF SECTIONS 
LISTED IN OBJECTIVE 
ALL DISPLAY RETURN OPTIONS EXERCISED %V32, V33, V34" 

,, 

., 

PAGE 73 



R30.2 

OBJECTIVE 

TEST THE BRANCHING, LOGIC, AND STRUCTURE OF PARTS OF VA2 
PROGRAM 
IN PARTICULAR' V82GON, SR 30.1 
DEMONSTRATE TO SEE THAT DISPLAYS ARE CALLED PROPERLY 
DEMONSTRATE TO SEE THAT RESPONSES TO DISPLAYS ARE HANDLED 
PROPERLY 
ION All DIGITAL SIMULATOR" 

IN IT IALI ZAT ION 

SLAPl 

SEQUENCE 

SIMILAR TO R30.l 
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R30.3 
OBJECTIVE 

V82 

TD TEST THF. BRANCHING, LOGIC,AND STRUCTURE OF I-IARTS OF R30 ';l,: VA ? " 
IN PARTICULAR' V82GUFF1, SR30.l 

INITIALIZATION 
--------------
SLAP 1 
1 II LEM STATE 
THAN 300K FT. 
2" CSM STATE 
THAN 300K FT. 

SEOlJENCE 

l "V82E 
V33E 

VECTOR FOR EARTH 

VECTOR .FOR EARTH 

V33E %TO SELECT VEHICLE" 

CENTERED 

CENTER ED 

V33E JTO DISPLAY TPER IF IT EXISTS" 
V34E 

2"V82 E 
V22E2E %TO SELECT OTHER VEHICLE" 
V33E 

ORRIT, WITH HPER GREATER 

ORBIT, WITH HPER LESS 



R30.4 

OBJECTIVE 

VR2 

TO TEST THE RRANCHING, LOGIC, ANO STIUJCTURI: OF PARTS OF R30 ~VA2" 
PROGRAM. IN PARTICLJLAR, VA2GOFF1, SR30.l. 

INITIALIZATION 

St.A Pl 
l" LEM STATE VECTOR FOR MOON CENTERED ORRIT, WITH HPER GREATER 
THAN 35K FT. 
2" CSM STATF VECTOR FOR MOON CENTERED ORRIT, WITH HPER LESS THAN 

35K FT 

SEQUENCE 

SAME AS R30.3 
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R30.5 

ORJFCTIVE 

TO TEST THE RRANCHING, LOGIC, ANO STRlJCTlJR E OF PARTS OF R30 ivR2" 
PROGRAM. IN PARTICULAR' VR.2GOFF1, SR30 •• 

INITIAL IZAT HlN 

SLAPl 
l"LEM STATE VECTOR FOR MOON CENTERED DRRIT, SUCH THAT RAPO WILL 
RE LARGE IHAPO GREATER THAN 9999.9 N~ 11 • 

2 11 CSM STATE VECTOR FOR EARTH CENTERED ORBIT, SUCH THAT RAPO WILL 
BE LARGE %HAPO GREATER THAN 9999.9 NM 11 • 

SEOUENCE 

SAME AS R30.3 
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R30.6 

08JECTIVE 

TO TEST THAT R30 iV82" PROGRAM CAN BE RUN SIMULTANEOUSLY WITH 
OTHER MISSION P~OGRAMS. 
IN PARTICULAR, V82 IS PERFORMFD WHILE P40 IS RUNNING' ONCE WITH 
AVEGOFF WHILE AN ATTITUDE MANEUVER IS BEING PERFORMED~ ANO AGAIN 
WITH AVEGON ANO THRUSTING IS OCCURRING. 

INITIALIZATION 

SLAPl 
LEM STATE VECTOR 

SEQUENCE 

111 AVEGON 
V82E 
V32E 
N32E 
V32E 
V34E 
R0/.6 

RECYCLE 
T PER DI SPLAY 
RECYCLE 
TERMINATE 

CONT. 

211 AVEGOFF 
V82E 
V32E 
V32E 
V33E 

. .. 
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P31.l P31 GENERAL LAMBERT TARGETTING MOUN CENTERED 

OBJECTIVE 

DEMONSTRATE THE SEQUENCING OF P31 GENERAL LAMRERT TARGETING 
IN THE LUNAR SPHERE OF INFLUENCE 

IN IT IA L IZ AT ION 

SAME AS P30.l (LUNAR ORRIT) WITH THE FOLLOWING EXCEPTIONS/ADDITIONS: 
RECOVERY LOAD VARIABLES DELLT4,RTARG, RLS, ANO TIG 
REFS~MAT FLAG IS NOT SET 

SEOUENC E 

SELECT POO VIA V37EOOE 
SELECT P31 VIA V37E30E 
KEY PROCEED ON ALL DISPLAYS 

• 
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. P31.2 P31 GENERAL LAMRERT TARGETTING EARTH CENTERED 

OBJECTIVE 

DEMONSTRATE THE GENERAL SEQUENCING UF P31 INCLUDING THE ARILITY TO 
RESELECT P31, AND THE OPTIONS TO TERMINATE P31 AT DISPLAY 

INITIALIZATION 

SAME AS P30.2 (cARTH ORRITI WITH FOLLOWING ADDITIONS: 
RECOVERY LOAD VARIABLES DELLT4, RTARG, RLS 

SEQUENCE 

SELECT POO VIA V37EOOE 
SELECT P31 VIA V37E31E 
IN RESPONSE TO THE FLASHING V06N33 DISPLAY, LOAD IV25El A TIG 
FOR TZERO +3 MINUTES 
PROCEED ON ALL SURSEOUENT DISPLAYS 
RESELECT P31 AT THE FLASHING V37, AND TERMI NATE (V34E) AT THE 
V06N33 DISPLAY 
RESELECT P31 AT THE FLASHING V37, AND TERMINATE IV34E) AT THE 
V06NH1 DISPLAY 
RESELECT P31 AT THE FLASHING V37, AND TERMINATE IV34El AT THE 
V06N42 DISPLAY 
SELECT P40 AT THE FLASHING V37 
RESELECT POO AT THE FLASHING V37 

PAGE AO 



P31.3 P31 RF.STARTS 

OBJECTIVE 

TO DEMONSTRATE RESTART PRIJTECTIUN FOR P31 GENFRAL LAMBERT TARG ~TTING 

I N I T I AL I Z AT I ON • 

SAME AS (P30.l) WITH RESTARTS AS 
REQUIRED TO DE~ONSTRATE THE LEVEL OF P31 RESTART PROTECTION 

SEOUENCE 

SAME AS P30.l WITH MODIFICATIONS AS REOUIRED BY THE RESTARTS, EXCEPT 
SELECT P41 INSTEAD OF P40 AT THE FLASHING V37 
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R31.l 

OBJECTIVE 

DEMONSTRATE CAPARILITY OF R31 TO PROVIOE 
THE ASTRONAUT WITH A DISPLAY OF RENDEZVOUS - GEOMETRY 
OlJANTITIES ( RANGE, RANGE RATE, THETA ) 

INITIALIZATION 

SEQUENCE 

REOUEST MAJOR MODE 34 
SELECT R3l 
RUN FOR SEVERAL MINUTES, THEN TERMINATE 

• 
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R31.2 

OBJECTIVE 

CHECK OPERATION AND OUTPUT OF R31 
WITH CSM IN POWERED FLIGHT (V37 FLAG= SETI 

INITIALIZATION 

SE.QUENCE 

REQUEST MAJOR MODE 00 
SELECT R31 
RUN UNTIL MAXTIME 

• 
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R31.3 

ORJECTIVE 

CHECK OPERAT IllN ANO OUTPUT flt= R31 UNDER 
COASTING ANO POWEREO FLIGHT CONDITIONS 

IN IT I AL I Z AT I UN 

SEOIJENCE 

DAPLOAD ROUTINE R03 IS REOlJESTED ANO A CONFIGURATION (OF 11103, 111111 
IS INPUT, THE CSM WEIGHT IS I NPlJT. 
R03 IS TERMINATED f. MAJOR MODE 34 IN ERROR IS REQIJESTED, 
R31 IS REQUESTED, ALLOWED TO RUN FOR ONE MINUTE f. IS TERMINATED. 
WITH P34 IN OPERATION, THE TIG IS MODIFIED, 
CENTRAL ANGLE IS MODIFIEO ANO CMC CALCULATION OF ELEVATION 
ANGLE IS RFOUESTED, 
COMPONENTS OF DELTA V ARE ~nnIFIED, AND 
GUIDANCE ANO NAVIGATION CONTROL IS ESTAHlISHt-=D AND 
MAJOR MODE 40 IS REQUESTED 
WITH P40 IN OPERATION, SET Sl'ACECRAFT CONTROL SWITCH = CMC FOR 
AUTO MANEUVER, 
SELECT TRIM f. TEST OPTION OF ENGINE GIMRAL DRIVE TEST, 
TURN ON ULLAGE JET AT TIG-20, 
ENABLE ENGINE IGNITION AT TIG-3 f. TURN OFF llLLAGE, 
WAIT FOR TAILOFF f. PROCEED, 
SELFCT R31 ANO ALLOW IT TO OPERATE FOR 30 SECONDS f. EXIT R31, 
BYPASS VG TRIM, AND 
CALL POO 

• 

PAGE R4 



R3l.4 

OBJECTIVE 

CHECK OPERATION AND OUTPUT OF R 31 WITH 
LEM AND CSM IN CIRCIILAR DRRJTS, WITH THE CSM 10 METERS 
OllTS IDE THE LEM 

INITIALIZATION 

SEOllENC E 

REQUEST MAJOR MODE 34 
SELECT R3l AMO RllN FOR APPROXIMATELY 5 MINUTES 

• 

.. 
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R31.8 

OBJECTIVE 

TEST OPERATION AND OUTPUT nF R31 WITH LEM 
ANO CSM IN CIRCllLAR ORIHTS 
IN TEST 8 THE L~M VELOCITY IS ASSIGNED A SLIGHT X COMPONENT 
SUCH THAT IT APPROACHES ( ANO CROSSES) THE CSM ORBIT) 

INITIALIZATION 

SEOUENCE 

REOUEST MAJOR MOOE 34 
SELECT R31 AND RUN FOR APPROXIMATELY 5 MINUTES 

,, . 
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R32.l 

OBJECTIVE 

DEMONSTRATE THE CAPABILITY OF R32 TO 
PROVIDE TO THE CMC THE DELTA V APPLIED TO THE LEM, 
ANO TO PERFORM THE RELATED UP DATING OF THE LEM STATE VECTOR 

INITIALIZATION 

LEM STATE VECTOR, POSITION ANO VELOCITY, ANO TIME 
DELTA V VIA DSKY 
TIG 

SEQUENCE 

SELECT R32 
AT V06N84, LOAD DELTA V COMPONENTS (X,Y,XI IN FT/SEC 
AT V06N33, LOAD TIME UF IGNITION COMPONENTS (HRS,MIN,SECI 
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R32.2 

OBJECTIVE 

CHECK RESTARTS DURING PERMANENT STATE VECTOR 
UPDATE IN R32 

IN IT I AL I Z A TI ON 

SAME. AS R32 .1 

SEQUENCE 

SAME AS R32.1 WITH ADDITION OF lGOSEO SPECIAL 
REQUESTS TO CHECK SUCCESSFUL RESTART OF EACH PHASE 
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R32.3 

OBJECTIVE 

CHECK OPERATION OF R32 WHEN VEHICLES ARE IN LUNAR 
SPHERE OF INFLUENCE 

INITIALIZATION 

SAME AS R32.l WITH ADDITION THAT CMOONFLG 
IS ESTARLISHED "SET" 

SEQUENCE 

SAME AS R32. l 
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P34.l 

OBJECTIVE 

VERIFY THE CORRECT FUNCTIONING OF P34 FOR AN EARTH ORBITAL 
RENDEZVOUS WHERE THE ELEVATION ANGLE IS GIVEN AND NO SOUJTION 
CAN BE REACHED FOR 
A CORRESPONDING TPI TIME. 

INITIAL I Z AT ION 

E = _20b.5 DEGREES, WT= 140 DEGREES 

SEQUENCE 

SELECT P34 FROM POQ 
INPUT TPI TIME, ELEVATION 
ANGLE IE), CENTRAL ANGLE (WTI THROUGH THE DSKY 
TERMINATE PROGRAM UPON 
DISPLAY OF V05N09 ON THE DSKY 

. . 
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P34.2 

OBJ EC Tl VE 

SAME AS P34.l 

INITIALIZATION 

E = 170.0 DEGREES, WT= 140 DEGREES 

SEQUENCE 

SAME AS P34.l 

• 
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P34.3 

OBJECTIVE 

VERIFY THE CORRECT FUNCTIONING 
OF P34 FOR AN EARTH ORRITAL RENDEZVOUS WHERE THE ELEVATION 
ANGLE IS GIVEN 
ANO THE CORRESPONDING TPI TIME CALCULATED. 

IN IT IA L IZ AT ION 

E = 206.5 DEGREES, WT= 140 DEGREES 

SEOlJENCE 

SELECT P34 FROM POO 
INPUT TPI TIME, ELEVATION ANGLE (El, CENTRAL ANGLE (WT) 
THROUGH THE 0SKY 
MAKE TWO PASSES THROUGH THE PROGRA~ CALCULATIONS DISPLAYl·NG 
APPROPRIATE CALCULATED VAllJES THR.l.llJGH THE OSKY 
PERFORM ROO AND EXIT 
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OBJ EC Tl VE 

VERIFY THE CORRECT FUNCTIONING OF P34 FOR AN EARTH ORBITAL 
RENDEZVOUS WHERE THE ELEVATION ANGLE IS CALCULATED AND 
THE ASTl<ONAUT OVERRIDES THE CALClJLATED DEL TA V TPL IL VI. 

INITIALIZATION 

WT= 140 DEGREES 

SEOUENCE 

SELECT P34 FRO~ POO 
INPUT TPI TIME, CENTRAL ANGLE THROUGH THE DSKY 
MAKE TWO PASSES THROUGH THE PROGRAM CALCIJLAT IONS, RECALCIILAT I NG 
THE TARGET VECTOR WITH THE NEW DH TA V TP I ( LV I I NPIITTEO THROlJf;H 
THE OSKY 
PERFOR~ ROO AND EXIT 
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P34.5 

OBJ EC TI VE 

$AMF. AS P34.l 

IN IT I AL 1Z AT ION 

E = 26.5 DEGREES, WT= 140 DEGREES 

SEOIJENCE 

SAME AS P34.l 

• 
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P34.6 

OBJECTIVE 

VERIFY THE CORRECT FUNCT!ONING OF P34 FOR A LUNAR ORRITAL 
RENDEZVOUS WHERE THE ELEVATION ANGLE IS GIV EN 
ANO THE CORRESPONDING TPI TIM E CALCULATED. 

INITIALIZATION 

E = 26.5 DEGREES, WT= 200 UEGREES 

SEOUENCE 

SUIE AS P34.3 
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P34.7 

OBJECTIVE 

SAME AS P34.3 

INITIALIZATION 

E = 206.5 DEGREFS. WT= 200 DEGREES 

SEOIJENCE 

SAME AS P34.3 

• 
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P34.8 

ORJECTIVE 

SAME AS P34. 3 

IN IT JAL IZAT ION 

SAME AS P34.7 

SEQUENCE 

SAME AS P34.3 

• 
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P34.9 

ORJEC Tl VE 

SAME AS P34.6 

INITIALIZATION 

E = 207 DEGREES, WT= 140 DEGREES 

SEQUENCE 

SAME AS P34.3 
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P34.l0 

ORJECTIVE 

VERIFY THE CORRECT FUNCTIONINC. OF P34 FOR A LUNAR ORBITAL 
RENDEZVOUS WHE.RE THE ELEVATION ANGLE IS CALCULATED 

IN IT IALI ZA T ION 

WT= 195 DEGREES 

SEQUENCE 

SELECT P34 FROM POO 
INPUT TPI TIME. CENTRAL ANGLE THROUGH THE DSKY 
MAKE TWO PASSES THOUGHT THE PROGRAM CALCULATIONS DISPLAYING 
APPROPRIATE CALCULATED VALUES THROUGH THE OSKY 
PERFORM ROO AND EXIT 
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P74.ll 

OBJECTIVE 

VERIFY THE CORRECT FUNCTIONING OF P74 FOR AN EARTH ORBITAL 
RENDEZVOUS WHERE THE ELEVA TION ANGLE IS GIV EN 
ANO THE CORRESPONDING TPI TIM E CALCULATED. 

I N IT IA L I Z AT ION 

SAME AS P34.3 

SEOUENCE 

SAME AS P34.3 EXCEPT THAT P74 
IS SELECTED FROM POO 

_j 

• 
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P74.12 

OBJFCTIVE 

VERIFY THE CORRECT FUNCTIONING lJF P74 FOR AN EARTH URFHTAl 
RENDEZVOUS WHERI::: THE ELEVAT IllN ANr;LI::: IS CALCULATED ANO 
THE ASTRONAUT ClVERRIDES THE CALCIILATED DELTA V TPI (LV). 

INITIALIZATION 

SAME AS P34.4 

SEQUENCE 

SAME AS P34.4 EXCEPT THAT P74 
IS SELECTED FROM POO 
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P74.13 

OBJ~CTIVE 

SAME AS P74.12 RUT WITH THE ADDITIONAL URJFCTIVE OF TF.STING THF 
RESTART CAPABILITY OF THE PROGRAM. 

INITIALIZATION 

SAME AS P34.4 

SEOUENCE 

SAME AS P74.12 BUT WITH SAME ADDITIONAL TESTING FOR RESTART 
CAPABILITY 
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OBJ EC TI VE 

DEMONSTRATE CAPABILiTY OF R34 TO PROVIDE 
THE ASTRONAUT WITH A DISPLAY OF RENDEZVOUS - GEOMETRY 
QUANTITIES ( RANGE, RANGE RATE, PHI) 

INITIALIZATION 

SEQUENCE 

REQUEST MAJOR MODE 34 
SELECT R34• RUN FOR SEVERAL MINUTES, AND TERMINATE 

PAGE 106 



R34.2 

OBJECTIVE 

CHECK OPERATION AND OUTPUT OF ROUTINE R34 
WITH CSM IN POWERED FLIGHT (V37 FLAG= SETI 

I N IT I AL I Z AT ION 

SEQUENCE 

REQUEST MAJOR MODE 00 
SELECT R34 AND RUN TO MAXTIME 

• 
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R34.3 

OBJECTIVE 

CHECK OPERATION AND OUTPUT OF ROUTINE R34 UNDER 
COASTING AND POWEREO FLIGHT CONDITIONS 

I N I Tl AL IZ AT ION 

SEOIJENCE 

OAP LOAD ROUTINE R03 IS REOUESTED & A CONFIGURATION (OF 11103, 
11111) IS INPUT, THE CSM WEIGHT IS INPUT 
R03 IS TERMINATED & MAJOR MODE 34 IS REOUESTEO. 
R34 IS REQUESTED, ALLOWED TO RUN FOR ONE MINUTE & IS TERMINATED 
WITH P34 IS OPERATION THE TIG IS MODIFIED, 
CENTRAL ANGLE IS MODIFIED & CMC CALCULATION OF ELEVATION 
ANGLE IS REQUESTED, 
COMPONENTS OF DELTA V ARE MODIFIED, ANO 
GUIDANCE & NAVIGATION CONTROL IS ESTARLISHED f. MAJOR 40 IS REOllF.STEO 
WITH P40 IN OPERATION, SET SPACECRAFT CONTPOL SWITCH MOOE= CMC FOR 
AUTO. MANEUVER, 
SELECT TRIM & TEST OPTION OF ENGINE GIMRAL DRIVE TtST, 
TURN ON ULLAGE JET AT TIG-20, 
ENABLE ENGINE IGNITION AT TIG-3 & TURN OFF ULLAGE, 
WAIT FOR TAILOFF & PROCEED, 
SELECT R34, ALLOW IT TO OPERATE FOR 30 SECONDS & EXIT R34, 
BYPASS V.G. TRIM, ANO 
CALL POO 
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R34.4 

OBJECTIVE 

CHECK OPERATION AND OUTPUT OF ROIJTINE R34 WITH 
LEM ANO CSM IN CIRCULAR ORRITS WITH THF LEM 10 METERS 
OUTSIDE THE CSM 

INITIALIZATION 

SEQUENCE 

V37E74 
AT M=74, VR5E TO SELECT R31 
AT T=-95, V34E TO TERMINATE R31 

• 
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PAf,E 110 

R34.5 

SAME AS R34.4 EXCEPT PITCH AN GLE IS+ AO DE GREES 

.\ 



• 
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R34.6 

SAME AS R34.4 EXCEPT PITCH ANGLE IS - 90 UEGREES 

------------------------ - - - -
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R34.7 

SAME AS ~34.4 EXCEPT PITCH ANGLE IS+ 90 OEGRE~S 
I 



R34.8 

OBJECTIVE 

TEST OPERATHJN AND OUTPUT OF ROl lTINE R34 \.IJTH LEM 
ANO CSM IN CIRCULAR ORAITS 
IN TEST 8 THE LEM VELOCITY IS ASSIGNED A SL I GHT X CUMPUNcNT 
SUCH THAT IT APPROACHES (AND CROSSES) THE CSM ORAIT 

INITIALIZATION 

SEQUENCE -~------
REQUEST MAJOR MODE 34 
SELECT R34 AND RUN FOR APPROXIMATELY 5 MINUTES 
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P35.l 

OflJECTIVE 

VERIFY THE CORRECT FllNCTIDNING 
OF P35 FOR AN EARTH ORR ITAL REN OF ZVUllS. 

IN IT I AL I ZA T ION 

PRESET INTERCEPl TIME, TIME TO 
PREPARE FOR AURN 

SEOUENCE 

SELECT P35 FROM POO 
MAKE TWO PASSES THROUGH THE PROGRAM CALCULATIONS DISPLAYING 
APPROPRIATE CALCULATED VALUES THROUGH THE OSKY 
PERFORM ROO ANO EXIT 
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P35.2 

OBJECTIVE 

VERIFY THE CORRECT FUNCTIONING OF P35 FOR AN EARTH ORRITAL RENDEZVOllS 
WHERE THE ASTRONAUT OVERRIDES THE 
CALCULATED DELTA V TPI ~LV). 

I N IT IA L I Z AT ION 

PRESET INTERCEPT TIME, TIME TO PREPARE 
FOR BURN 

SEOUENCE 

SELECT P35 FROM POO 
MAK E TWO PASSES THROUGH THE PROGRAM CALCULATIONS, RECALCULATING 
THE TARGET VECTOR WITH THE NE~J DELTA V TPI (LV) INPUTTED THROUGH 
THE OSK Y 
PERFORM ROO AND EXIT 
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P35.3 

ORJECTIVF 

VERIFY THE CORRECT FUNCTIONI NG 
OF P35 Ff"IR A LUNAR ORBITAL KE NDEZVOlJS. 

INITIAL I Z AT ION 

SAME AS P35. l 

SEOUENCE 

SA ME A S P 3 5 • 1 

• 
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P75.4 

OBJECTIVE 

VERIFY THE CORRECT FUNCTIONJNc; OF P75 FOR AN EARTH ORRITU 
RENDEZVOUS. 

INITIALIZATION 

SAME AS P35.l 

SEQUENCE 

SAME AS P35.l EXCEPT THAT 
P75 IS SELECTED FRIJM POO 
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P75.5 

ORJECTIVE 

SAME AS P75.4 BUT WITH THE AOOITIONAL ORJf=CTIVE OF TESTING THE 
RESTART CAPARILITY OF THE PROGRAM • 

• INITIALIZATION 

SAME AS P 7 5 • 4 

SEOtJENCE 

SAME AS P75.4 BUT wlTH SAME ADDITIONAL TESTING FOR RESTART 
CAPABILITY 
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R35. l LUNAR ORB IT 
CM GROUND TRACK 

OBJECTIVE 

TEST NUMERICAL COMPUTATllJNS Ur' A GROLINO TRACK 
FROM +8 DEGREES LUNAR LATITUOE, +60 DEGREES LtJNAR LONGITIJOE Tn 
-8 DEGREES LUNAR LAT !TtJDE, -60 DE<; R EES LUNAR UJNC; IT UDE 

INITIALIZATION 

CM STATE VECTOR, POSITION - VELOCITY - TIME 

SEQUENCE 

R32 IS SELECTED BY KEYBOARD INPIJT 
AFTER THE DISPLAY UF THE 5TH LANDMARK ANO 
ASSOCIATED TIME THE ROUTINE IS t=XITED 

• 
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R35.2 LUNAR ORB IT 
CM GROUND TRACK 

OBJ EC HVE 

SAME AS R35.l FOR A GROUND TRACK ALONG 
THE LUNAR EOUITORIAL PLANE 

THE LUNAR OUITORIAL PLANE 

IN IT JAL I ZAT ION 

SAME AS R35.l 

SEQUENCE 

SAME AS R35. l 
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R35.3 LUNAR ORBIT 
CM GROUND. TRACK 

OBJECTIVE 

SAME AS R35.l FOR A GROIIND TRACK FROM THE 
-8 DEGREE LUNAR LATITUDE ANO THE +60 OFGREES LONGITUOf 

INIT IA1. IZAT ION 

SAME AS R35. l 

SEQUENCE 

SAME AS R35.l 
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R35.4 LUNAR ORBIT 
CM GROUND TRACK 

OBJECTIVE 

SIMILAR TO R35.3; A LUNAR ORBIT WHICH YIELOS 
A SIMILAR GROUND TRACK RUT IS LESS INCLINED. 

INITIALIZATION 

SAME AS R35.l 

SEQUENCE 

SAME AS R35. 1 
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R3b.l 

OBJECTIVE 

NOMINAL EARTH CENTERED CSM AND LM STATE VECTORS WITH LINE OF 
SIGHT VECTOR ABOVE THE HORIZONTAL PLANE WITH ASTRONAUT INPUT 
TIME OPTION EXERCISED 

INITIALIZATION 

STATE VECTORS AND TIMES FOR THE LM ANO CM VEHICLES 

SEQUENCE 

SELECT R3b 
WHEN TIME (GET) IS DISPLAYED, EXERCISE TIME INPUT OPTION 
FOR PRESENT TIME 
AT FIRST DISPLAY OF V90 (RANGE, RRATE, RTHETAl, EXERCISE RECYCLE OPTION 
TERMINATE WITH V34E 
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R36.5 

SAME AS R36.l EXCEPT RESTARTS ARE FORCED AND THE TIME 
INPUT OPTION IS USED TO INPUT A TIME OF 10 MINUTES 
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P37.l 

OBJECTIVE 

TIG AT Tll + 1/2 HUUR 

VERIFY RETURN TO EARTH CALCULATIONS FROM TRAI\JSLlJNAR INJECTIUI\! 1-'LllS 
ONE HALF HOUR 

INITIAL I Z AT ION 

NONE 

SEOUENCE 

SELECT P37 FROM POO 
LOAD TI G 
LOAD DELTAV (lM/CSl 
LOAD FPA (0 DEGREES! 
PROCEED ON CONIC DISPLAYS 
PROCEED ON PRECISION DISPLAYS 
SELECT SPS SYSTEM 

.. 
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P37.2 

OBJECTIVE 

TIG AT TLI + 60 H(JIIR S 

VERIFY RETURN TO EARTH CALCULAT IONS F-R(JM ,.lt lST REFURE CR[ ISSrJ VFF< Tl t 
LUNAR SPHERE 

IN IT I AL I Z AT ION 

NONE 

SEOUENCE 

SELECT P37 FROM POO 
LOAD TI G 
LOAD DELTA V ( 0 l 
LOAD FPA (0 DEGREE) 
PROCEED ON CONIC DISPLAYS 
PROCEED ON PRECISION DISPLAYS 
SELECT SPS SYSTEM 
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P37.3 TRANSEARTH COAST 

OBJ EC TI VE 

VERIFY RETURN TO EARTH CALCULATIONS FROM JllST AFTER CROSSOVER FRUM 
LUNAR SPHERE 
A BIASED TIG IS CALCULATED FUR THE RCS PR OPULSION SYSTEM 

IN IT IA LIZA T ION 

THE SELECTION OF TWO JETS WILL AE PRESET 

SEQUENCE 

SELECT P37 FRO~ POO 
LOAD TIG 
LOAD DELTAV (01 
LOAD FPA ( 0 I 
PROCEED ON CONIC DISPLAYS 
PROCEED ON PRECISION DISPLAYS 
SELECT RCS SYSTEM 
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P37.4 

OBJECTIVE 

EARTH ORBIT CASE 

VERIFY INPUT ANO PRUCESSING WHEN THE ASTRONAUT SFLECTS DESIREO 
VALllES OF DEL TAV ANO FPA 
THIS TEST ALSO GENERATES THE ALAR~ CONDITION FOR FLIGHT PATH ANGLE 
OUT OF BOUNDS 

I NIT IA L IZ AT ION 

-' ------------
NONE 

SEOUENCE 

SELFCT P37 FRO~ POO 
LOAD TIG 
LOAD DELTAV 
LOAD FPA 
PROCEED ON CONIC DISPLAYS 
TERMINAT~ AFTER ALARM 
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P37.5 

OBJECTIVE 

TRANSLUNAR COAST 

TEST THE TERMINATION OF P37 AT 1 THE END OF THE CONIC DISPLAYS 

INITIALIZATION 

NONE 

SEQUENCE 

SELECT P37 FROM POO 
LOAD TIG 
LOAD DELTAV IOI 
LOAD FPA 10 l 
TERMINATE AT E~O OF CONIC DISPLAYS 
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P37.6 

OBJECTIVE 

STATE VECTOR ALARM 

VERIFY THE PROPER DISPLAY OF THE ALARM FOK TH E STATE VECTOR IN T~E 
LUNAR SPHERE OF I NFLUENC F 

INITIALIZATION 

NONE 

SEOUENCE 

SELECT P37 FROM POO 
LOAD T IG 
LOAD DELTA V ( 0 I 
LOAD FPA (Ol 
TERMINATE AFTER ALARM 
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P37.7 

OBJECT IVE 

EXCESSIVE ITERATION ALARM 

VERIFY THE PROPER DISPLAY UF THE ALaRM Fn R EXCESSIVE ITERATIONS 
THE ITERATION COUNTER Tl::ST VALlJE WILL RE REDUCED TO CAUSE THE UARt-1 
TO OCCUR AFTER ONLY A FEW IHRATION PASSES 

INITIALIZATION 

NONE 

SEQUENCE 

SAME AS P37.6 
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P37.8 

OBJECTIVE 

LOW ALTITUDE CIRCULAR ORBIT 

VERIFY RETURN TO EARTH CALCIJLATIONS FOR A LOW 
ALTITUOf CIRCULAR ORBIT 
TO VERIFY A RECYCLE DURING THE PRECISION DISPLAY WITH NEW DATA TO BE 
INSERTED FOR THE SECOND RUN 
A BIASED TIG IS CALCULATED FOR THE '<CS PROPIJLSION SYSTEM 

INITIALIZATION 

THE SELECTION OF 4 JETS WILL BE PRESET 

Sl;OUENCE 

SELECT P37 FROM POO 
LOAD T IG 
LOAD DELTAV (0) 

LOAO FPA (01 
PROCEED ON CONIC DISPLAYS 
FOLLOWING THE PRECISION OISPALY OF DELTAV ANO FPA 
RECYCLE 
PROCEED WITH ORIGINAL TIG 
LOAD DELTAV (656 FPS) 
LOAD FPA (01 
PROCEED ON CONIC OISPLAYS 
PROCEED ON PRECISION DIS~LAYS 
SELECT RCS SYSTEM 
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P3R.R 

ORJECTIVE 

SAME AS f:>7R. 10 RUT WITH THE 
ADDITIONAL ORJFCTIVE OF TESTING THE 
RESTART CAPABILITY OF THE PRllGRAM. 

INITIALIZATION 

SAME AS P7R.10 

SEOUENCE 

SAME AS P78.10 BUT WITH SOME AODJTl()NAL TESTING 
FOR RESTART CAPABILITY 
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P78.9 

OBJECTIVE 

VERIFY THE CORRECT FUNCTIONING 
OF P78 IN SOI ~ODE FOR A LlJNAR 
ORBITAL RENDEZVOUS. 

IN IT I AL I ZA T ION 

WT= 144.5 DEGREES; SR= 20 N. Ml. 

SEOllENCE 

SELECT P78 FROM POD 
INPUT TIG, CENTRAL ANGLE, OFFSET DISTANCE 
THROUGH THE DSKY 
MAKE TWO PASSES THROUGH 
THE PROGRAM CALCULATIONS UISPLAYING APPROPRIATE 
CALCULATED VALlJES THRlllJGH THE DSKY 
PERFORM ROD AND EXIT 
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P7R. te 

ORJEC TI VE 

VERIFY THE CORRECT FUNCTIONING OF 
P78 IN SOR MOOE FOK A LUNAR ORRITAL 
RENDEZVOUS. 

IN IT UL IZAT ION 

WT= 144.5 DEGREES. OFFSET TIME= 2?..96 SECS. 

SEOUENCE 

PRESET CENTRAL ANGLE. OFFSET TIME, TIME IJF INTERCEPT 
SELECT P7R FROM POU 
INPUT TIGANO SOR MOOE INDICATOR 
THROIJGH THE DSKY 
MAKE TWO PASSES THROUGH THF 
PROGRAM CALCULATIONS DISPLAYING APPROPRIAT F 
CALCULATED VALUES T HRfJIJGH THE DSK Y 
PERFORM ROD ANO EXIT 
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P39.4 

OBJECTIVE 

SAME AS P79.6 BUT WITH THE 
AODlTIONAL ORJECTIVE OF TESTING THE 
RESTART CAPABILITY OF THE PROGRAM. 

INITIALIZATJ(lN 

• SAME AS P79. 6 

SEQUENCE 

SAME AS P79.6 BUT WITH 
SOME ADDITIONAL TESTING FOR RESTART 
CAPABILITY 

" 

" 
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P79.5 

OBJECTIVE 

VERIFY THE CORRECT FUNCTIONING 
OF P79 FOR~ LUNAR ORBITAL RENDEZVOUS. 

IN IT I AL IZ AT ION 

SAME AS P39.l 

SEOUENCE 

SAME AS P39.l EXCEPT THAT P79 
IS SELECTED FROM POO 

.. 
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P79.6 

OBJECTIVE 

VERIFY THE CORRECT FUNCT I ONI NG UF 
P79 FOR AN EARTH ORFIITAL RENOE ZV Ol JS. 

INITIALIZATION 

SAME AS P39. l 

SEQUENCE 

SAME AS P79.3 
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P47.l 

OBJ EC T,I VE 

VEHICLE ACCELERATJUN DURING A MANUAL RCS-CUNTRULLEO THRUSTING 
MANEUVER 
DEMONSTRATE OPERATION OF P47 MONITORJNf, 
BY A 50 PCT FULL CSM/LM 

INITIALIZATION 

50 PCT FULL CSM/LM IN THE NOMINAL LEVELIIIP40 NEAR-EARTH ORRIT (NEAR
CJRCULAR, INCLINED 30 DEGREES WRT THE EQUATOR I, WITH THE VEHICLE 
ON THE GEOCENTRIC X-REF AXIS AT T = TZERO = 7202.13 SEC (2 HRS, 
0 MIN, 2.13 SEC) 
IMU ON, WITH THE NOMINAL LEVELIIIP40 NEAR-EARTH ALIGNMENT (NEAR 
LOCAL VERTICAL AT T = TZEROI 
VALID REFSMMAT, WITH REFSMMAT .FLAG SET 
S/C ALIGNED WITH LOCAL VERTICAL AT T = TZERO 
IDENTICAL CSM AND LM STATE VECTORS, VALID FORT= TZERD 
NOMINAL PAO LOADS 
RECOVERY LOAD R03 OAP DATA, CALLING HlR CSM/LM, 4-JET 
X-TRANS, NARROW 
DEADBANO, O. 5 DEG/SEC MANEUVER RA TE: OlJAO AC ROLL: CSMMASS FllR 
50 PCT SPS PROPELLANT, NOMINAL LEMMASS FOR 100 PCT APS ANO 
DPS PROPELLANTS (AF/OF); ACTUATOR TRIMS ARE IMMATF.RIAL 
SC CONT SWITCH= CMC; CMC MODE SwITC.H = AIJTO 

SEQUENCE 

SELECT POO VIA V37EOOE 
SELFCT R03, TO VERIFY ERASAALF. LOADS AND J->rkrlJRM RCS CIIMf.JllTAT lllNS 
INITIATE RCS OAP VIA V46F. 
SELECT P47 VIA V37r.47E 
PROCEED THROlJf,H P47 NOKMALLY, FXERCISINf, +X, +Y, +Z Tktd11 's LATIIIN 
CONTkOL (10 SECOND C(JMRINEO HlJRqS) 
RECYCLE THE FLASHINf; VlhMA3 DISPLAY VIA V~?F 
INITIATE +X TRANSLATION 
REOIJFST V, H, HOOT lllSPLAY VIA VlhNh?E 
KEY RELFASF TO RETURN THF VlhNH3 01 SPLAY 
TERMINATE +X .T~ANSLATION 
TERMINATE P47 WITH A PROCEED 
SELECT POO AT THE FLASHING V37 
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P47.2 

ORJECTIVE 

VEH JCL E ACCEL ET AT ION OIIR ING A MANUAL RCS-CONTRDLL ED THRlJST I NG 
MANEUVER DEMONSTRATE OPERATION OF P47 MONITURING 
BY A 50 PCT FULL CSM 

IN IT I ALIZA T ION 

50 PCT FULL CSM IN THE NOMINAL LEVELIIJP40 NEAR-MOON ORRIT (NEAR
CIRCULAR, RETROGRADE, INCLINED 150 DEGREES WRT THE EQUATOR l, \ollTH 
THE VHEICLE ON THE SELENOCENTRIC X-REF AXIS T = TZERO = 3R8,300 SEC 
1107 HRS, 51 MIN, .40 SEC) 
CMOONFLG = 1 = · LMOONFLG 
IMU ON, WITH THE NOMINAL LEVELIIIP40 NFAR-MOON ALIGNMENT (NEAR LOCAL 
VERTICAL AT T = TZERO 
VALID REFSMMAT, WITH REFSMMAT FLAG SET 
S/C ALIGNED WITH LOCAL VERTICAL AT T = TZER O 
IDENTICAL CSM AND LM STATE Vf=Cl()RS, VALlfl FOR T = TZER0-20 MIN 
NOMINAL PAO LOADS 
RECOVERY LOAD R03 OAP DATA, CALLII\JG FOR CSM fJlJAOAC 12-JET) X TRANS, 
NARROW OEA08ANO~ 4 DEG/SEC MANElJVF.R RATI:: QUAD AC ROLL, ~JO FAIL-QUADS; 
CSMMASS FOR 50 PCT SPS PRIWFLLANT, NOMINAL LEMMASS FOR lOOPCT APS 
ANO OPS PROPELLANT (AF/OF): ACTUATOR TRIM S ARE IMMATERIAL 
SC CONT SWITCH IN c~.c; CMC MODE SWITCH = AllTll 

SEOIIENC E 

SELECT POO VIA V37EOOE 
SELECT R03 TO VERIFY FRASARLF. L(JADS AND P F. RFORM RCS COMPIJTATIONS 
INITIATF RCS DAµ VIA V46F. 
SELFCT P47 VIA V37f47F 
PROCEl:O THROUf,t-, µ47 NfiRMtiLLY, EXFRr.I S JI\IG + X , +Y, +Z TRANSLATl(1N 
CONTROL ( 10 SECOND COMR INED Rl JR S T S I 
WITH OCCASIONAL SHURT RURSTS flF ROTAT!flNLIL HAl\1D CONTROLL ER ACTIVITY 
TERMINATE P47 WITH V34F. 
SF.LFCT µoo AT THF. FLASHING V37 
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P47.3 

OBJECTIVE 

VEHICLE ACCELERATIUN DlJ~IN(; A MAl\lllAL RCS-CONTROLLED THRUSTl"IG 
MANEUVER DEMONSTRATE RESTART PROTECTION OF P47 WHIL E MONITORING 
AREAS TO ~E TES TEil: 
A POINT PRECEEDING EVERY PHASE CHANGE 
TASKS ANO JOBS FLASHING DISPLAY (NR3 WITH RECYCLING) 
IT IS NOT NECESSARY TO TEST EXPLICITY THE RCS OAP OR THE SERVICER 
ROLLTIME, JUST THE P47 INTERFACING 

IN IT I AL IZ AT ION 

SAME AS IN P47.l WITH THE FOLLOWING ADOITIONS: 
RESTARTS AS REDtJIREO TO DEMONSTRATE THE LEVEL UF RESTART 
PROTECTION IN THE P47 PROGRAM . 

SEQUENCE 

GENERALLY AS IN P47.1, WITH r-lOOIFICATIONS AS REOUIREU 
BY THE RESTARTS, WITH THE FOLLOWING EXCFPTIONS: 
+X TRANSLATION ONLY, TO SAVE TIME 
TERMINATE P47 ANO RETURN TO POO VIA V37EOOE 
(AVERAGEG IS ON) 
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P6l.l NOMINAL ORRITAL REENTRY 

OBJECTIVE 

DEMONSTRATE THE FULL ENTRY SEQlJENCF FOR A NOMINAL ORRITAL RF.ENTRY 

I N I T I AL IZ AT ION 

ALTITUDE ABOVE 4000.000 FT SO THAT P61 AND P62 WILL BE EXERCISED 
CM/SM INITIALLY ALIGNEO TO SEPARATION ATTITUDE 
CONDITIONS CHOSEN SO THAT AT 2G ACCELERATION FINAL PHASE (P67) IS 
ENTERED 

SEOUENCE 

00 STANDARD TURN ON 
P6l, ENTR VIA V37 
P62 
P63 
P64 
P65 
P67 TO SPLASH 
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P6l.2 NOMINAL LUNAR REENTRY 

OBJECT IVE 

DEMONSTRATE THE FULL ENTRY SEQUENCE FOR A NOMINAL LUNAR REENTRY 

IN If I A LI Z AT ION 

ALTITUDE INITIALLY AT 400.000 FT 
CM/SM ALIGNED TO SEPARATION ATTITUDE 
VELOCITY AND DRAG AT 2G ARE SUCH THAT THE UPCONTROL PHASE WILL BE 
EXERCISED REFORE THE FINAL PHASE OF ENTRY 

SEQUENCE 

DO STANDARD TURN ON 
P6l• ENTER VIA V37 
P62 
P63 
P64 
P65 
P67 TO SPLASH 
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P61.3 TEST G-LIMITcR 

OBJECTIVE 

TEST REENTRY GUIDANCE IN THE CASE WHERE A LAR GE POTENTIAL 
ACCELERATION IS DETECTED AS VEHICLE ENTERS THE ATMOSPHERE, 
THUS EXERCISING LOGIC TO AVOID THIS ACCELERATION 

IN IT JAL I ZAT ION 

TEST WILL REGIN IN ATMOSPHERE REFORF .05G 
VEHICLE ALIGNED TO ENTRY ATTITIJDE 

SEOIJENC E 

P63 
Pt,4 
P67 TO SPLASH 
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P6l.4 VARIATION IN L/D OFF-NOMINAL TARGET 

OBJECTIVE 

DEMONSTRATE THE PERFORMANCE OF REENT RY GUIOANCE FOR AN OFF-NOMINAL 
LID ANO A TARGET ON THE EDGE OF TH f 11 FOUTPRINT 11 

IN IT I AL IZ AT ION 

TEST WILL BEGIN IN ATMOSPHERE BEFORE .05G 
VEHICLE ALIGNED TO ENTRY ATTITIJOf 

SEOUENCE 

P63 
P64 
P65 
P66 
P67 TO SPLASH 
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P61.5 CONSTANT DRAG TEST ANO NU KEPLER PHASE 

ORJECTIVE 

DEMONSTRATE THE CONSTANT DRAG CONTROL SECTlllN Uf THE Rl::E"JTRY 
GUIDANCE WHERE THE RANGE IS Sil SHORT THAT THE IIPCUNTROL AN D 

KEPLFR PHASE ARE NOT INITIATEO 

INITIALIZATION 

TEST WILL REGIN IN ATMOSPHERE REFORE .05G 
VEHICLE ALIGNED TO ENTRY ATTITUDE 

ENTRY ATT ITUOE 

SEOUENC E 

P63 
P64 
P67 TO SPLASH 
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P61.6 SEVERE SKIP-OlJT 

ORJECTIVE 

DEMONSTRATE THE PERFORMANCE OF ENTRY GllirlAI\ICE IN THE CASE OF A 
SEVERE SKIP OUT OF THE ATMOSPHERE DURING P66. 

I N IT IA L I Z AT ION 

TEST Will BEGIN IN ATMOSPHERE REFORE .OSG 
VEHICLE ALIGNED TO ENTRY ATTITUDE 

SEQUENCE 

P63 
P64 
P65 
P66 
P67 
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P6l.7 RESTARTS FOR ENTRY SEQUENCE 

OAJECTIVE 

TEST RESTART CAPAAILITY OF REENTRY GlJIOAt\lCE 

I NIT I AL I Z A T ION 

SAME AS P61.2 WITH THE ADDITION OF RESTARTS AS REDUIRED TO 
DEMONSTRATE THE LEVEl OF ENTRY RESTART PROTECTION 

SEOUENCE 

SAME AS P61.2 WITH MODIFICATION AS EOlJIRED RY THE RESTARTS 
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DWN.3 

SAME AS Pll.l WITH THE ADDED OBJECTIVE OF 
VERIFYING THE INFORMATION CONTAINFO IN THE COAST ANO 
ALIGNMENT OOWNLIST. 

PAGE 19A 



DWN.4 

SAME AS P52.2 WITH THE AODfO ORJECTIVE OF 
VERIFYING THE INFORMATION CONTAINED IN THE COAST ANtJ 
ALIGNMENT DOWNLIST. 

• 
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DWN.5 

SAME AS P34.3 WITH THE ADDED OBJECTIVE OF VFRIFYING 
THE INFORMATION CONTAINED IN THE RfNOEZVDlJS AND !->Rf-THRUST 
DOWNLIST. 
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OWN.6 

SAME AS P20.3 WITH THE ADDEO URJECTIVE OF VERIFYING 
THE INFORMATION CUNTAlt\lED IN THE RENDEZVOUS AND THE PRE-THRIJST 
OOWNLIST. 
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DWN.7 

SAME AS P20.6 WITH THE ADDED ORJF.CTIVE OF VfRirYING 
THE INFORMAT HlN Cl1NTA INEO IN THF. RENf)EZVlllJS ANO J.>RE-THRlJST 
OOWNLIST. 
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OWN.8 

SAME AS P40.0l WITH THF. AOOEO OBJECTIVE OF 
VERIFYING THE INFORMATillN CONTAINED IN THE POWERED FLIGHT 
DOWNLIST. 

P.Af.E 703 



OWN.9 

SAME AS P22.l WITH THE ADOED OBJE CTIVE OF VERIFYING 
THE INFORMATION CUNTAINEO IN THE P22 DOWNLIST. 

• 
PAr.F 204 



PAGE 205 

OWN. 10 

SAME AS P27.l WITH THE ADDEO URJECTIVE OF VERIFYING 
THE INFORMATION CONTAINED IN 1HE FNTRY Af\,f) UPDATE 00\~f\JLIST. 



OWN. 11 

SAME AS P?3.l ~ITH THE ADDED OBJECTIVE OF VERIFYING 
THE INFORMATION CONTAINED IN THE RENOEZVOUS ANO µRE-THRUST 
OOWNLIST. 

• 



Pll(;E ?07 

OWN. 12 

SAME AS P60.2 WITH THE ADDED ORJECTIVE OF VERIFYINC, 
THE INFORMATl[JN CONTAINED IN THE ENTRY Af\Jll Ul-'llATI:: IJ(H✓ I\ LIST. 


