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SUMMARY OF COLOS SUS 3 DEVELOPMENT 

Establishment of Colossus 3 Assembly 

Re lease of Artemis in Colossus 2C Configuration 

R lease of Artemis in Colossus 2D Configuration 

Release of Artemis in Colossus 2E Configu_ration 

Release of Artemis in Colossus 3 Configuration 

FAC I for Colossus 3 held on 

FSRR for Apollo 15 held on 

FSRR for Apollo 16 held on 

Number of Anomalies Discovered Since Release 
I 

Date of Last Discovered Anomaly 

Number of Anomalies Discovered During Flight 

Number of 360/ 75 Hours for Level 6 and EMP Verification 
Apollo 15 
Apoll o 16 
Apollo 17 (Thru Oct. 15th) 
Total 

Number of Hybrid Hou rs for Level 6 and EMP Verification 
Apollo 15 
Apollo 16 
Apollo 17 (Th ru O • 1st) 

8/ 7 / 69 

2/ 10/ 70 

4/ 11/ 70 

7124170 

3/ l/ 71 

3/ 3/ 71 

6/ 17/ 71 

3/ 71 72 

18 

2/ 11/ 72 

0 

28 
259 

69 ( 100 est. ) 
614 (645 est. ) 

715 
1259 

451 (500 est. ) 



SUMMARY OF COLOSSUS DEVELOPMENT (Cont.) 

Total 

Number of STL Hours for Level 6 and EMP Verification 
Apollo 15 
Apollo 16 
Apollo 17 
Total 

2425 (2475 est. ) 

:189 
10 
5 

I 204 

r- -2. 



COLOSSUS 3 PERFORMANCE TESTING {APOLLO 15) 

Boost Takeover during Polynomials, Apoll o 15 Data Pkg, Dig ital 

Normal Boost to Orbit , P52, T6JOB, Apollo 15 Data Pkg, Digital 

TLI with Pl5 Cutoff Apollo 15 Data Pkg, Digital 

M=l, CSM Active, dual sensor tracking, Apoll o 15 Data Pkg, Digital 

M=l, CS M Active, dual sensor tracking, Apollo 15 Data Pkg, Ultra Par 

M=l, CS M Active , COAS only tracki g, Apollo 15 Data Pkg, Digital 

M=l, CSM Active, COAS only tracking, Apollo 15 Data Pkg, Ultra Par 

M=l, plus Bai out, CSM Active, dual sensor tracking, .Apollo 15 Data Pkg, Digital 

Abort , CSM Active, dual sensor tracking, Apollo 14 Data Pkg, Digital 

Abort, CSM Active, dual sensor tracking , Apollo 14 Data Pkg, UI ra Par 

M=l, plus Bailout, CSM Passive, dual sensor tracking, Apollo 15 Data Pkg, Digi al 

M=l, Plus Bailout, CSM Passive, dual sensor tra king, Apollo 15 Data Pkg, Ultra Par 



COLOSSUS 3 PERFORMANCE TESTING (APOLLO 15) (Cont.) 

RTE (El -30 hours to splash), Apollo 15 Data Pkg. 

RTE (Post TEI abort, No Comm., P23, P37/ P40/ P41 after Sphere to Splash), 
Apollo 15 Data Pkg. 

Nominal Lunar Entry, Apollo 15 Data Pkg. 

2500 N. M. Lunar Entry, Apollo 15 Oat~ Pkg. 

Low Orbit P24 Land marl< Tracking 

High Orbit P24 Landmark Tracking 

LOI-Docked SPS Burn 

LOPC-CSM SPS Burn (Preferred Refsmmat) 

TEI - CSM SPS .Burn 

- ., 



COLOSSUS 3 
PERFORMANCE TESTING {APOLLO 16) 

Normal Boost to Orbit, P52, Apollo 16 Data Package, Digital 

TLI with Pl5 Cu toff Apollo 16 Data Package, Digital 

M = 1, CSM Active, dual sen or tracking, Apollo 16 Data Pacl<age, Digital 

M = 1, CSM Active, dual sensor tracking, Apollo 16 Data Package, Ultra Par 

M = 1, plus Bailout, CSM Active, dual sensor tracking, Apollo 16 Data Package, 
Digital 

M = 1, plus Bailout, CSM Active, dual sensor tracking, Apollo 16 Data Pa:kage, 
Ultra Par 

RTE (Post TEI abort, No Comm, P23/P37/P40/P41 after Sphere Crossing to 
splash, Apollo 16 Data ,Package 

Nominal Lunar Entry, Apollo 16 Da a Package 

Low Orbit P24 Landmark Tracking 

LO I-Docked SPS Burn 

TE 1-C SM S PS Burn 

DO1-CSM SPS Burn 



COMPARlSON OFM\T/DL LEVEL<;, TES"TS AG/\\NST APOLLO 17 M\SS\ON PHA.S'E.S 
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COMPAR\SON OF M\T/DL LEVEL G TESTS AGA\ NST A.P OLLO t7 M\SSION P\-\/\SECS (CONT,) /0 
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COLOSSUS 3 PERFORMANCE TESTING (APOLLO 17) 

TLI with PIS Cutoff Apollo 17 Data Package, Digilal 

M=l, CS M Active, dual sensor tracking, Apollo 17 Data Package, Digital 

M=l, CSM Active, dual sen or tracking, Apollo 17 Data Paci age, Ultra Par 

M=l, plus Bailout, CSM Active, dual sensor tracking , Apollo 17 Data Package, 
Digital 

M=l, pl us Bailout, CSM Active, dual sensor tracking , Apollo 17 Data Pack e, 
Ultra Par 

RTE (Post TEI abort, No Comm, P52/ P20/ P23/ P37/ P40/ P41 after Sphere Crossing 
to spla h, Apollo 17 Data Pack e 

Nominal Lunar Entry, Apollo 17 Data Package 

Short Range Entry 

Low Orb·t P24 Landmark Tracking 

LO I-Docked S PS Burn 

TEI -CSM SPS Burn 

DO1 -C SM SPS Burn 

Orbital Plane Change with 45° Platform 

RTCC Testing 



ERASABLE 

FLAGWRD 1 
FLAG WRD 8 

FLAGWRD 3 
TEPHEM 
REFSMMAT 
IMU Comp. 
DAPDATR 1 
DAPDATR 2 
RMAX 
VMAX 
ETDECAY 
PACTOFF 
YACTOFF 
CSMMAS S 
LAT (SPU 
LNG (SPU 

E-LOAD DIFFERENCE 
Level 6 performance tests used E-load J3KSTA with 
exceptions as noted below 

REASON FOR CHANGE 

NODOPOI Flagbit set to 1 
CMOONFLG, LMOONFLG, SU RFFLAG 
modified as requ ired 
REFSMFLG modified as required 
Lift off value 
Align to mission timeline 
for lo errors 

for rendezvous 
for rendezvous 
for powered flight 
via V48 
via V48 
via V48 and P40 
For entry 
For entry 



J3 DECEMBER LAUNCH LEVEL 6 TEST RESULTS SUMMARY 

ENTRY 

NOMINAL 
SHORT RANGE 

~ y E I £\VI E I '1R EMS ALT t 
act. -pred. act. -pred act. -pred. SPLASH 

0. 029 deg 7. 1 fps 1 nm L 1 nm 
0. 029 deg 6. 8 fps 2 nm I. 3 nm 

RATE-AIDED OPTICS 

Low Altitude Pass 
(57.6Xl0.9 nm) 

BURNS 
VG Residual 

FPS 

LOI 0. 15 
DOI 0.06 
TEI 0.92 
LOPC 0. 52 

RTE 
MCC5 = 6. 2 fps 

)'El= -6. 837 

b YE I = 0. 246 deg 

V I E I ::: 3 6081. 8 fps , 

Cutoff Error 
FPS 

3. 82 
0. 60 
1.07 
0.21 

MCC6 = 2. 1 fps 

11 Apogee 
NM 

0.40 
-0.04 
0.00 

-0. 13 

LOS RATE· ERROR 

. 66 deg/ sec 

11 Perigee 
. NM 

0.03 
-0.30 
0.00 
0.09 

MCC7 = 0. 4 fps 

.6.V I El = 12. 4 fps , 

.6REMSALT = 2 NM 

!1S PLASHNM = 42. 4 NM 



COLOSSUS 3 MISSION PROCEDURAL TESTING (APOLLO 15) 

Pl5 Test 

P23 Test (Outbound) 

P23 Test (Inbound) 

P37 RTE (Outbound) 

P37 RTE (Inbound) . 

LOI 

DOI 

P22 Landmark Tracking 

P24 Lar1dmark Tracking 

Rendezvous 
a. M=l 
be CFP 

Multiple CS 

Universal Tracking · 

TEI 

Entry (Norn i nal, 1800 NM, High Inclination) 



COLOSSUS 3 
MISSION PROCEDURAL TESTING (APOLLO 16) 

1. TLI ( Pl5 Logic Test) 

2. Return to Earth Ta rgetti ng ( P37) 
a. Transearth 

3. Cisl unar Navigaf on 
a. Translunar 

4. SPS Thrusting 
a. LO I 
b. DOI 
c. TEI 

5. Landmark Tracl<ing , 
a. P24 (High Orbit and Low Orbit) 

6. Ren dezvous (MI NKEY) 
a. C SM Active (M = 1) 
b. CSM Active (CFP from Bailout) 

7. Entry 
a. Short Range (1188 nm) 
b. Long Range (1800 nm) 
c. Orbi al Plane ·t High Angle of Inclination 



COLOSSUS 3 
MISSION PROCEDURAL TESTING (APOLLO 17) 

1. TLI (Pl5 Logic Test) 

2. Return to Earth Targetting (P37) 
a. Transearth 

3. C isl u nar Navigation 
a. Transl unar 

4. S PS Th rusting 
a .. LOI 
b. DOI 
c. TEI 

5. Landmark Tra king 
a., P24 (Hig~ Orbit and Low Orbit) 

6. Rendezvous (MI NKEY) 
a. CS M Active (M=l) 
b. CSM Ac ive (CFP from Bailout) 

7. Entry 
a. 11 8 nm Range 
b. 1500 nm Range 
C . 1800 nm Range 

8. . Lunar Orbit Plane Change (LOPC) 



COLOSSUS 3 SYSTEM TEST LAB TESTING (APOLLO 15) 

Prelaunch Initialization, Gyro Compass Digit. Stress 

Prel au nch Initialization and Gyro Compass Lab. Test 

Nominal Turn On/ Off 

Turn On with Failures 

Gimbal Lock Protection Test 

Cage Test 

Error Monitor 

Optics Operation Programs Navigation P22, 3 

Op ics Operation Pr grams Alignment (P51, 2, 3, 4) · 

Optics Ope ation Programs Rendezvous and Pointing (P20, P8x, 9x) 

Optics O eration Programs Rate Aided P24 

Verb 41 Zero IMU/ CDU 

Ve b 41 Coarse Align IMU 

Verb 42 I MU to Inertial Mode 

Verb 43 Load I MU Error Ne d es 

Verb 55 Align Ti me 



SYSTEM TEST LAB TESTING (APOLLO 15) (Cont.) 

Performance Test Digital 

Free Fal I Bias Compensation 

Thrusting and Comp. Test 

Gyro Dr"ft and A ce erometer 

Polarity and Scaling Test Ace lerometer 

Alarm Test 

Saturn Test 

Channel _ Backup 

Sum UplinJ< 

Channel C77 Restart Monitor 

EMP Verifica ion 

I"' \ c-



COLOSSUS 3 SYSTEM TEST LAB TESTING (APOLLO 16) 

EMP Verification 



COLOSSUS 3 SYSTEM TEST LAB TESTING (APOLLO 17) 

EMP Verification 

I" l 



STATUS OF ERASABLE MEMORY PROGRAM (EMP ) FOR APOLLO 17 

Description Status 

EMP 500 Landmark Tracking With Data Ii nk Failure or Un usable Optics 
EMP 501 Landmark Tracking With Failed Mark/ Mark Re ject Button 
EMP 502 Software Restarts 
EMP 503 GDC REFSMMAT Determination 
EMP 504 Bae 'UP Op ics Variance 
EMP 505 Mark Taking With Mark Button Failure 
EMP 506 DSKY Display of VHF Range Duri ng P79 
EMP 508 Landmark Tracking wi h Frozen Optics 
EMP 509 Inhibit Gimbal Lock Moni or Downmoding 
EMP 512 P40/ 41/ 47 Termination During Average G When EMP 509 

EMP 5 4 
EMP 515 
EMP 517 
EMP 518 
EMP 520 
EMP 521 
EMP 522 
EMP 523 

I s Opera i ng · 
Shortened P23 
Manual Range Input , 
Convert Op ics Shaft and Trunnion Angles to Body Angles 
Recovery From Restart During Pia e-Change Pulse Torquing 
Entrance Into MI NKEY for Po · -Pl ne -Change Pul e Torquing 
E er P51/ P53 With I MU-Operate Bit Failed Off 
S PS Gimbal Drive Test 
Monitor Jet-On Failure 

6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 

. 6 
6 
6 
6 
6 

" I 



STATUS OF ERASABLE M MORY PROGRAM (EMP) FOR APOLLO 17 {Cont. ) 

Description 

EMP 525A Op ics witch Mani or 
EMP 526 IMU CDU Transient Monitor 
EMP 527 Monitor Sing le IMU CDU 
EMP 528 Monitor Jet-On Failure and Do EMP 526 

1. Not Started 
2. In Work 
3. Draft Version Submitted to NASA 
4. First Off i ial Version S ubm i ted to NA SA _ 
5. Final Version Submitted to NASA 

. 6. NASA Approved/ Fli ht Qu I Hied 

Status 

6 
5 
5 
5 



COLOSSUS 3 DOCUMENT REVIEW 

CS M Flight Data File 

G and C Checklist 
Launch Checklist 
System Data 
Rescue Book 
System Checklist 
Malfunction Procedures 
CSM U dates 
Entry 
Contingency Checklist 
CSM Cue Cards 

11 Crew Procedures Documents 

Apo lo Opera ·ons Handbook Vo 2 

Dated 8/ 30/ 72, received 9/ 18/ 72 
Dated 9/ 4/ 72, received 9/ 18/ 72 
Dated 8/ 31172, received 9/ 14/ 72 
Dated 9/ 18/ 72, received 9/ 28/ 72 
Dated 8/ 21/ 72, received 9/ 13/ 72 
Dated 8/ 7 / 72, received 8/ 29/ 72 
Dated 8/ 7 / 72f received 8/ 14/ 72 
Dated 8/ 28/ 72, received 9/ 18/ 72 
Dated 8/ 29/ 72, received 9/ 11172 
Dated ·91 4/ 72, received 9/ 27 / 72 

D ted 6/ 16/ 72, rec ived 8/ 14/ 72 

Comments to the above listed documents are bving tran mitted via 
telecon to NASA/ MSC (CF22, CF34) as they develop. 



ANOMALIES EXISTING IN COLOSSUS 3 

COM 43 8/ 13/ 70 Entry Overshoot Program Note 
(1. 90 10) 

COM 54 2/ 2/ 71 Periodic DOWNRUPT losses during C SM-Alone Program Note 
P40 TVC (1. I. 31) 

ART 01 1/ 25/ 71 Do not ini iate P31-P36 or P79 while AVEG is running Program Note 
if P20 Rendezvous is not al ready en"'bled (1.5.5) 

ART 02 l/ 27/ 71 Incorrect value of NN displayed in N55 in P32 during Program Note 
m u It i p I e C S I s if N N is g re ate r than 4 (1.5.8) 

ART 03 2/ 2/ 71 Selection of P47 during P20 will destroy N78 and low Program Note 
half or AGEOFW ( 1. 10. 10) 

ART 05 CANCELLED 

ART 06 2/ 25/ 71 The HAFLAG, which is used to de ermine whether the Program No e 
CS I subroutines were called by P31 or P32, is not (1. 5. 7) 
cleared by P31 until just prior to display of N90 

ART 07 3/ 9/ 71 If P34, 35, 74 or 75 ·s selec ed and is allowed o Program Note 
proceed past the V06 81 final comp display, selection ( 1. 5. 10) 
of any othe (PRE-TPI) MINI'EY Targetting Program 
wil I result in inco rec data for the al lowing P76, 
and incorrect auto-W-Matr ix initialization sequencing 



ANOMALIES EXISTING IN COLOSSUS 3 (continued) 

ART 08 3/ 23/ 71 Option 2 of P20 does not operate correctly in ATTHOLD Program Note 
(1. 10. 6) 

ART 09 3/ 25/ 71 P24 may update landmark pain ing using garbage data Program No e 
Rev 1 (1.6~7) 

ART 10 4/ 9/ 71 Selection of P40/41 with P20 running resu Its in P40/41 P rog ram Note 
attitude maneuver with R03 d adband (Ll0.9) 

ART 11 51 5/ 71 Incorrect landmark updating in P24, when P20 options P rog ram Note 
1 or 5 is running in the background ( 1. 6. ) 

ART 12 5/ 6/ 71 OpJ.ion 1 of P20 will not opera e co r rectly for star P rog ram Note 
Rev 1 (Star Code = 1 - 45) within 10° of desired spacecraft (1. 10. 8) 

vector 

A T 13 71 20/ 71 DEAD BAND not centered about present attitude when Pro ram Note 
Rev 1 program requests minimum DEAD BAND if HOLDFLAG ( 1. 10. 12) 

negative 

ART 14 9/ 7/ 71 After CMC has st p d an auto-m neuver due to CDUZ Program Note 
exceeding 75°, any manual maneuver to an at itude (1.3.6) 
with CDUZ still greater than 75°, putting RHC back in 
deten causes CMC to driv spacecraft back to its orig-
inal p sition 



ANOMALIES EXISTING IN COLOSSUS 3 (continued) 

ART 15 10/ 15/ 71 A restart during the 11comp cycle 11 following a response 
to Vl6N45 locks out R61 and R52 until the 11comp cycle 11 

is finished 

ART 16 1/ 5/ 72 Bypass of first R60 in P79 followed by V58E may wipe 
out R31. If PRO i.., entered for 2nd R60, V06Nl8 may 
also disappear from DSKY · 

ART 17 1/ 3/ 72 P79 is not correctly restart protected 

ART 18 2/ 11172 It is possible for R22 to process an R23(COAS) generated 
mark as a sextant mark if a restart occurs· after the ENTR 
response to the V53N45 display, and before the next mark 
is taken · 

Prag ram Note 
(1. 5. 24) 

Program Note 
{l. 5~ 26) 

Program Noe 
(1. 5. 27) 
ProgramNote 
(1.5. 28) 



,, 

CONCLUSION · 

BASED O THE RESULTS OF THE PRECEDING DATA 
MIT/ CSD LABORATORY ECOMMEND S 

THE USE OF COLOSSUS 3 
(ARTEMIS 72) FOR APOLLO 17 



MIT/ CSDL PRESENTATION FOR THE 

MISS ION !I J-3" APOLLO 17 

FLIGHT SOFT ARE READINESS REVIEW 

HELD AT NASA/ MSC O 26 0 tober 1972 

LM PROGRAM 



SUMMARY OF LUMI RY IE DEVE O MENT 

E.Jablishment of a LUMIN,i\RY lE A embly 9/21/70 

Configuration Control 12/ 23/ 70 

Relea e of LUMI ARY IE for Rope Manufacture 
Rev 210 3/ 22/ 71 
FAC I M eting 3/ 3/ 71 

SR R for A po 11 o 15 h e Id on 6 / 17 / 71 

FSR for A,.,ollo 16 held on 3/ 7/ 72 

umber of Ano al ies Discovered Since Release 12 

D te of Last Di overed Anomaly 11112/ 71 

Numbe of Anomalie Discov·ered During Flight 

Number of 360/ 75 Hours for Level 6 and EMP Verifi ation · 
Ap lo 15 
Apo io 16 
Apollo 17 (Th ru Oct 15th) 
Total 

Number f ybrid Hours for Lev I 6 and EMP Verifica ion 
Apollo 15 
Apollo 16 
Apollo 17 (Th ru Oct 1st) 
Total 

0 

309 
368 
79 (100 est. ) 
756 (777 est. ) 

667 
737 
208 (248 est. ) 

1612 {1652 est. } 

L-



SUMMARY O LUMINA1 Y lE DEVELOPM T (Cont) 

umber of STL Hours for Lev I 6 and EMP Ve ification 
Apollo 15 
Apollo 16 
Ap Ila 17 
Tot I 

105 
129 

77 
311 

L- c. 



LUMINARY IE PERFORMANCE TES ING (APOLLO 15) 

The I n it i a I on d · · ions I is ed be ow a pp I y to a 11 the t e ts and a y s p i a I i n it i a con di ions 

will be indicated in the particula es 

1) lo I MU, R a , State Vector E ror 

2) Normal Astronaut I nterfa e from Apollo 15 Data File 

3) A llo 15 Operati n Traje t ry 

4) Apollo 15 Erasab e Load 

5) 71/ 72 Ephemeris 

6) 0 T- LOSS 

7) LM-10 Vehicle 

L- 3 



LUMI ARY IE PERFORMAN E TES ING (APO O 15) 

E DEZVOUS 

S11 r Ren ez ✓ous-program s qu nee POO, P20, P 4, P42, P35, P 1, P35 
P41, P00, P47, P00 

nifal Condi ion: (1 ) 100/o T-Loss during owered fli~hts 

Ab rt at 33<f . - program sequence: P , P/'3, P 0, POD, P20, P32. 

Abort a 7Kft. - Ab rt St ge at DPS depl tion - Program sequence: 00, P63, P64, P70, 
P71, POO, P20, P32. 

Ab rt Srnge after Touchdo 1n- program eq ence: P00, P63, P64, P6 , P71, P00, P20, P32. 

In itial Condifons: (1) Terrain Profile (+1°) errors 
(2) 1oqo T - Loss 
(3) CHANBKUP Abo t Discre e Se 

- L 
,._ I 



LUMINARY IE PERFORMA CE TESTING (APOLLO 15) 

LU FACE O ERA 10 S 

Lunar Surface Alignments-program sequence: P68, POO, Pl2, P57 
Recy ie gra ity d termination) V41N72, P5T·(planet and Star), 

P57 (2 star )1 V47 P06, P00, P57 (1 star) V64, V63, P22
1 

V48, P57 (I ar), 
V47, V48 V82, Pl2 ( o Tl G-5), P00. 

lnflight Alignments- program sequence: POO, P52 {using P57 sighting), P52 
(2 sta rs) , P52 {sun and planet) POO. 

Initial Condi· ion: (1) 3o I MU 

A cent from Lunar Surface-program sequence: P68, POO, Pl2, POO, P20, P34, POO 

I ni· ia1 Conditions: (1) YAW LM 40° afte the pitch maneuver o curs; Targeting for 
1 N. M. out-of -plane. 

·LANDING ON LUNAR SURFACE 

Compl te Automatic Landing progra sequence: P00, P63,_ P64, P66, P00 
NOUN 69: -6865/ 417 / 380 ft at PD 1-10 
NOUN 69: 653/-608 ft at PD I 5 

Initial Conditions: · (1) Terrain Profile (+1°) errors 
(2) CHA Bl UP Abort Discret Se 

Redesignations and Att. - Hold - P66 Landing-program sequence: P00, P63, P64, 
P66 (at 700 ft. ) ~ P00. 

OUN 69: lOI f 5( ft; ACA None 
OUN 69: 20K/ 20K ft; ACA: 2(-EU, 2(+AZ) 

L- 5 



LUM I NA Y IE P ERFOR A CE TESTI N (APOLLO 15) (Cont.) 

NOUN 69: none, ACA: 2(+EU, 2(- Z) 

lniti I C n ition : (1) Terrain Pr fil · (+1°) erro s 
(2) NOL N 69: 201 / 20/ t; 10°,o - Loss 
(3) CHAN BKUP Abort Dis r .Le Set 



LU INARY IE PER O M C TESTING (APO LO 5) 

SPECIAL T STS 

L RCS o· bi Burn - pro ram sequ n e: P , P30, V96, P 9, P00 

A art Sag a ter Touc d wn - program s Jque, ce. 00, P63, P64, P66, P71, P00, P20, P32 

Initial Condi·1 ions: (1) Terr in Profile (+1°) errors 
(2) 10 / o T-Lo 
(3) CHI UP A to Thro tie i re- e Se 

L nar Landing - P66 Landing - Program Seq Jenee: P00, P63, P66 P68, P00 
' 

I ni ial onditions: (1) T r ain Profile (+1°) errors 
(2) 100/o T- Loss 
(3) C IAN BKUP Auto Th rattle Disc ete Se 

o ked D S Plane Cha ge Burn - Progra uence. P00, P30, P 0, P00 

Initial Conditions: (1) State Vector, Tl G 6 V 
(2) CG a · d Mass 

Docked PS TEI Burn - Program Sequence: 00, P30, P40, P00 

Initial Conditions: (1) Sta e Vector, TIG, hV 
(2) CG and Mass 
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LUMI ARY IE PER-OR MANCE TESTING {APOLLO 16) 

The Initial Co dition listed below app y to a I the tests and any 

special initial cond itions will be indicat din the particula test 

1) lo I U, Radar State Vector Errors 

2) Normal As ronaut Interface from Ap llo 16 Data Fi I e 

3) A. o lo 16 Operation Trajectory 

4) pollo 16 Erasable Load 

5) · 71/ 72 E hemeris 

6) 10°/o T-LOS S 

7) LM-11 Vehicle 

L- 8 



6. 1. 0 

6. 1. 1 

LEVEL 6 PERFO MANC TEST DESC I PT ION FOR LUM N RY lE (APOLLO 16, 

ASC ENT & RENDEZVOUS 

L A cent and LM Active Shor nd z ous-Pr gram Seq I nee : 
P57(AT-3), POO, V48, V41N72, Pl2 , V82. , V64, POO, V48, P20, 
V80, P34, V83, N52, I ?9, V4 , P42 , V8 , P3 , V67, V83 P41, 
V82, P35, V93 , P41 , V 2, POO, P47, POO. 



LEVE 6 PERF RM NCE -Es DESCRIP 10 FO LUMINARY IE {APOLLO 6) 

6. 2. 0 ABOR ROM DESCENT 

In if al Condi(o s : 

(l) The LM is yawed left 20° at PD I -3 mins. The 20° yaw is removed 
a PD I + 3 mins. This maneuver is done in the AUTO mode. 

(2) The Au o th rot' e and BO T b : up d~ ere es are se·· . 
(3) The abort switch ·s fa.led ON. 
(4) The SLOSH environmen· model is not simulated. 
(5) The environmental FAST IMU is u,sed. 
( ) bort s quenc : Switch o ATTHO D, Full Throttle, ABORT or ABORT 

STAGE, V22N 6EE. Swi ch to AUTO. 
(7) Terrain ·slope error of -1°. 

6. 2. Abor a 331< ft. -p. gram sequence: POO, V48, V64, 63, 57, A T 
P70, N76, N77, 85, P00, V64, V82, V 3, P20. P32. 

6. 2. 2 Abort at 7K ft. -program sequence: POD, V48, V64, P63, V57, P64. P70, 
BO T STAGE, P71, N76, N77, N 5, P00. V .. , V82, V83, P20, P32. 

6. 2. 3 Abort after Touchdo 'n -p ·og am sequence: POO, V48, V64, P63, V57, P64, 
P6 , P71, POO, V64, V 2, V83, P20, P32. 

6. 2. 4 Abort after Touchdown -program s quence: Same as 6. 2. 3 e cept the SLOSH 
and eta ii ed I MU models are u d. 
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6.3.0 

6.3. 1 

LEVEL 6 PERFO MANCE T ST DESCRI PTION FOR LUM I NA Y IE (APOLLO 16) 

Lun r Surfa e Oper tions -p o ram sequence: P68, PO , Pl2, P57(AT-3), 
V47, VLI-1 20, P06, P57(AT-3), V63, P22, P57(A -3), V47, V4.8, V82, 

12, 00. 

6. 3. 2 lnflig t Alig nment -prog am sequence: P00, 06N20,' V41 , ON20, P51, 
V06N 0, P52, V06N20, V48, V l 72, P52, L D CAL, COAS CAL, POO. 

- l 1 



LEV L 6 PERFORMAN E TEST DESCRIPTION FOR LUVHNARY IE (APOLLO 16) 

6.4.0 
lni ial Co di ions 
{I) T e LM is yaw d left 20° at PD I -3 m ins. The 20° yaw is removed at 

PD I +3 min . This manuever is done in the Auto-mode. 
(2) The AUTO thro-'t and ADORT back-up discretes ar t. 
(3 The ab rt s v"tch is fai' ed ON an~ 1 he auto '·h rot le f iled OFF. 
(4.) The SLO H ode is not simula·:ed. 
(5) The environ .ental FAST IMU is stimulated. 
(6) Terrain sl rror -1 °. , 

6.4.1 Lunar Landing-Auto (Error Free) -program sequence: POO, V48, V64, P63, V57 , 
N6 , N92, P64,· P66, P68, P00. 

6. . 2 Lun ar Landing Au 'o-p. gram seque e: 0 , N69, V48, V64, P63, V 7, N69, 
69 , P64, P66, P68, P00. 

6. 4. 3 Lu iar Landing -Nom·nal program sequ nee: P00, V48, P63, N69, P64, P66, 
P68, P00. (Off se La di Site) 

6.4. 4 Lunar Landing -Nominal-programs quence: POD, V48, P63, N69, P64, P66, 
P 8, P00. {Corrected Landing Site) 

6. 4. 5 Luna~ Landing- 69 Red Li e-program seque ce: POO, V48, V64, P63, P57, 69 
P64. P66, P 8, POO. 



LEVEL 6 PERFOR A CE TEST DESCRIPTIO OR LUMI ARY IE (APOLLO 16) 

6. 6. 0 RTCCCOMPATIBI I YTEST 

6. 6. U Ii nk Test 
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LUMI ARY IE PERFORMAN E TESTING (APOLLO 17) 

The Initial Condi ions listed below ap ly to a 1 he tests and any spe ial ini ial condi ·ons 

wi be i die ted in ·ne particular te t 

1) la I MU, Radar, Sta e Vecto Errors 

2) r al Astronau I er ace from po lo 17 Flight Da a F"le 

3) Apollo 17 Opera ional Traj 'ory 

4) Apollo 17 Erasable Load 

) 71/ 72 Ephemeris 

6) 100/o -LOSS 

7) LM-11 Vehicle 

L-\ S 



LEVEL 6 PE FORMANCE TEST DESCRIPTION FOR LUMI A Y IE (APOLLO 17) 

6. 1. 0 ASCENT & RENDEZVOUS 

6e 1. UV\ Ascent and LM Ac i e Short Rendezv us-Program Sequence: 
57(A, -3), P00, V48, V41N72, Pl2, V64, V82, P00, V48, P20, 
80, P34, 83, N52, N 9, V48, P42, V82, P35, V67, V4, V 3, 

I 41, V82, P35, V93, P41, ·12, POO, V. ', P47, PO $ 



LEVEL 6 PERFORMANCE TEST DESCR IPTION FO LUMINARY IE (APOLLO 17) 

6. 2~ ABO T FROM DESCENT 

In i · al Conditions: 

(1) The L is yawed left 70° at POI -3 mins. so0 yaw is removed a 
PD I+ min . This maneuver is d ne in the AUTO m de. 

(2) r Au o throttle and ABORT ba k up discretes are set. 
(3) The abor switch is fai ed ON. 
(4) e SLOSH envi onment m I is not sim a d. 
(5) T e environmental FAST I .MU is used. 
(6) Abort sequence: Switch o ATTHOLD, , Full Throttle, ABORT or ABORT 

-AGE, V22N46EE, Switch to AUTO. 
(7) Terrain slope er ror of -1°. 

6. 2 1 Abor at 33K ft - prog ram sequence· POO, V48, V64, P63, V57, ABORT 
P70, N76, N77, N85, POO, V64, V82, V 3, P20, P32. 

6. 2. 2 Ab rt at 7K ft. - pr gram seq~ence: POO, V48, V64, P63, V57, P64, P70, 
A T STAGE, P71, 76, N77, N85, PO, V64, V82, V83, P20, P32. 

6. 2. 3 Abort after Touchdown - program sequence: POO, V4 , V64, P63, V57, P64, 
66, ABORT, P71, POO, V64, V82, V83, P20, P32. 
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LEVEL 6 PERFORMANCE TEST DESCRIPTION FOR LUMINARY IE (APOLLO 17) 

6.3. 0 LUNAR SURFACE OPERAT ION AND ALIGNMENTS 

6. 3. 1 Lunar Su rface Operations- program sequence: P68, POO, Pl2, P57(AT-3) 
V47, V41N20, P06, P57(AT-3), V63, P22, P57(AT-3), V47, V48, V82 
P12, POO. 
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LEVEL 6 PERFORM NCE TEST DESCRIPTION FOR LUMINARY IE (APOLLO 17) 

6 4. 0 LUNAR LAND I NG 
In i ial Conditions 
(1) The LM is yawed left 70° at PD I -3 mins. so0 yaw is removed at 

PD I 4 mins. This maneuver is done in the Auto -mode. 
(2) The AUTO throttle and ABORT ba k-up discretes are set. 
(3) The abort switch is failed ON and the auto throttle failed OFF. 
( ) The SLOSH mode is not simulated. 
(5) The e 1vironmental FAST I MU is simulated 
(6) Terrain slope error -1°. 

6.4.1 Lunar Landing-Auto (Error Free)-program sequence: POO, V48, V64, P63, V57, 
N68, N92, P64, . P66, P68, POD. 

6. 4. 2 Lunar Landing Auto-program sequence: P00, N69, V48, V64, P63, V57, N69, 
N69, P64, P66, P68, P00. 

6. 4. 3 Lunar Landing-Nominal p ogram sequence: P00, N69, V48, V64, P63, V57, N69, 
N69, P64, P66, P68, POO. 

6.4.4 Lunar Landing-Nominal-program sequence: P00, V48, P63, N69, P64, P66, 
P68 P00. (Offset Landing Si e) 
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LEVEL 6 PERFORMANCE TEST DESCRIPTION FOR LUMINA Y IE (APO LO 17) 

6.5.0 TCC COMPATIBILITY TESTS 

6 6. 0 S EC I AL TESTS 

In ·ual Conditions 

(1) The slosh mode is not simulated 

(2) The environmental FAST IMU is simulated 
-

6. 6. IA DO I 2 (Error Free)-program sequence: PP0, V48, V82, P30, P41, V82, 

V64, V48, P27, P63. 

6. 6. 1B DO I · 2 (la Errors)-p ogram sequence: P00, V48, V82, P30, P41, V82, V64, 

V48, P27, P 63. 

6. 6. IC DO I 2 (lo Errors -Rev rsed) - program sequence: P00, V48, V82, P30, P41, V82, 

V64, V48, P27, P63. 

6. 6. 3 TEI Using DPS - program sequence: P00, V4 , V82, P30, P40, V82. 

6. 6. 4 LO I U ing DPS - program sequence: P00, V48, V82, P30, P40, V82. 
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LUMINARY IE 

MISS ION P OCEDURAL TESTING 
(A POLLO 15) . 

In all of the following, the initial conditions were taken from 

Apo o 16 (Mission J-2) Operational Trajectory Simulator Data Package. 

The procedures were take from the Apollo 16 LM Timeline Boal< (Dec

ember 17, 1971), the Lunar Surface Checkli t (December 21, 1971) 
, 

and the LM Data Card Book (December 16, 1971). All verification runs 

performed with and without T-Loss. 

1. 0. 0 DEORB ITS using erasable burn program. 

1. 0. 1 Earth orbit deorbit wi h f ul I DPS stag from Earth orbit prior 
to TL I. Program flow : P30- P99 

1. 0. 2 Lunar orbit deorbit with post docking weight APS stage. Program 
flow: P30-P99 

2. 0. 0 I NFL I GHT AL I G NMENTS 

2. 0. 1 P52 fine alignment prior to PD I. Th is test simu lates the I MU align
men at 102: O and the P63 Ignit ion Algorithm Test. Included in the 
IMU alignment is a P52 Opt 3 spiral/ cu rsor al ignment without 
torquing, a P52 Opt 3 Marl< XI Mark Y alignment with torquing and a 
COA S calibration. Program flow: P52- P63. 

L- I 



LUMI NARY IE MI SSION PROCEDURAL TESTI G (APOLLO 15) 

3. 0. 0 LUI R LANDINGS. All of the landing simulations start from 
PDI - 5 min and terminate post P68. Program flow : P63 -P64-
P66- P68 

3. 0. I Nominal auto landing with no perturbations. 

3. O. 2 Nomi al landing utilizing ROD and/ or manual throttle with mode 
control in bo ·h ATT HOLD and AUTO 

3. O. 3 Auw anding with V21 N 9 a PD I+ 2 mrn and V22 ~9 at PD I+ 5 min. 

3. O. 4 Au o land· ng with ACA rede ignations 

3. 0. 5 ~uto landing ~i h V68 (terminate lunar terrain m del) prior to V57 

3. 0. 6 Landing with V68, V21 and V22 N69, ACA redesi nations and ROD 
and/ r manual throttle 
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LUMINARY IE MISSION PROCEDURAL TESTING (APOLLO 15) 

3. 1. 0 ABORTS from LUNAR LA ND I NG. All abort simulations start from 
PD 1-5 min and terminate after Rendezvous dar lock on and P32 
calcu lat ion of nex apsidal crossing. All abort testing done with 
bit I of CHANB KUP set. 

3. 1.1 Abort from 33,000 ft. Program flow : P63- P70-P20- P32 

3. 1. 2 A ort from 7,000 ft. Abo t .-tage at DPS full depletion . Program 
flow : P63-P64-P70- P71- -P32 

3. I. 3 Ab rt stage at 7, 000 ft. Pr gram flow : P63-P64-P71-P20-P32 

3.1. 4 Aborts age.from surface. Program flow: P63-P64-P66-P71-P20-P32. 

3.2. 0 LUNA SURFACE ACTIVITIES 

3. 2. 1 P57 Testing. This test simula s the alignments that are made prior 
to LGC powerdown and inc"ludes a P57 opt 3 technique I alignment 
and 2 P57 opt 3 technique 2 alignments. (A J7 opt 4 technique 3 
alignm nt is i eluded in the ascent test 4. 0. IL 
P ogram flow: P57- P00- 57 

3. 2. 2 P22 Testing. This test simulates the P22 tracking scheduled. 
Program Flow : P68- P22- P00 
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LUMINARY IE MISS ION PROCEDU AL TESTING (APOLLO 15) 

4.0.0 A CE T 

. 0. I om i nal ascent th ru insertion. Includes a P57 opt 4 technique 3 
normally done prio to ascent. Program flow: P68-P57- Pl2-POO 

4. 1. 0 DI RE T RENDEZVOUS 

4. 1. 1 Ascent th r u rend e z v us . S · m u I at ion starts prior to ascent and 
incl e a P57 opt 4 techniq e 3 done prior to ascent. Program flow : 
P6 -P57-Pl2-POO-P20-P34- 42-P35-P41-P35-P41-POO 

I 

4. 1. 2 Pas insertion th ru rendezvous . 5 imu lat ion starts insertion+ 1 min. 
Pro am flow : P20-P34-P42-P35-P41-P35-P41-POO 

4. 2. 0 COELLI PTIC SEQUENCE RE DEZVOUS 

4. 2. 1 Abor or abort stage a PD I 7 min. thru rendezvous. It was 
necessary to start this si mulation from an abort case as a nominal 
bail t pad was not provided. A P52 opt 3 alignment is included in 
this simulation. Program flow: P63-P71-POO- P52-P20- P32- P41-
P33-P30-P41-P33- P42 -P34-P41- P35-P41-P35-P41-POO 



LUV\INARY IE MISSIOI P O EDURA TESTI G (APO LO 1 

5. 0. 0 DOC ED DPS BUR . All s imul at ions start in I u nar orbi and 
sirnu ate the TE I burn. Program flow : P30-P40- POO 

5.0. 1 Full CSM, full LM 

5. 0. 2 arti I C SM (po t LO I \ 'eigh ), full LM 

5. 0. 3 EmptyCSM, full LM 

L l 



LUMINARY IE MI SS ION PROCEDURAL TESTING (APOLLO 16) 

In al I of the following , the initial c nditio s were taken from Apollo 16 (Miss ion J-2) 

Operational Trajectory Simulator Data Pa kage. The procedures were taken from the 

A o lo 16 LM Tim line Book (De ember 17, 1971), the Lunar Surface Checklist (Dec mber 

21, 1971) and the LM Data Card Book (De e ber 16, 1971). All verification runs performed 

with and withou T-L . 

1. 0. O DEOR BITS using erasabl e burn program. 

1. 0. I Earth orbit deorbit with full DPS stage from Earth orbit prior to TLI. 
P ogram flow: P30-P99. 

I. 0. 2 Lunar orbit deorbit with post docking weight APS stage Program 
flo N: P30-P 99. 

2.0.2 INF IGHT ALIGNM TS 

2. O. 1 P 52 f i n e a I i g n men t pr i r to PD I. Th i test s i m u I at es the I MU a Ii g n me nt 
at 102: 50 and the P63 Ignition Algorithm Test. Included in th IMU 
alignment is a P52 O t 3 spiral/ cursor alignment without rq ing, a 
P52 Op 3 Mark X/ Mark Y alignment wi h torqu ing and a COAS calibration. 
Prog ram flow: P52-P63. 
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LUMINARY IE MISSION PROCEDURAL TESTING (APOLLO 16) 

3. 0. O LUN LAND I NGS. All of the landing simulations start from PD I -5 min 
and 1erm inate post P68. Program flow: P63-P64-P66-P68 

3 O. 1 Nominal auto landing with no perturbations. 

3. O. 2 Nom ·nal landing utilizing OD and/or manual throttle with mode control 
in b th ATT HOLD and UTO 

3. 0. 3 Auto landing with V21 N69 at PD I +2 min and V22N69 at PD I +5 min. 

3 0. 4 Auto landing with ACA re e ignations 

3. 0. 5 Auto landing with V68 (t ' minate lunar te rain model) prior to V57 

3. 0. 6 Landing with V68, V21 and V22 N69, ACA redesignations and ROD and/ or 
manual throttle. 
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LUMINARY IE MISSION PROCEDURAL TESTING (APOLLO 16) 

3. 1 0 ABORTS f ram LUNAR LAND I NG. All abort simula ions start from PD 1-5 min 
and term inate after Rendezvous Radar ock on and P32 calculation of next 
aps i al crossing. All abort testing done with bit I of CH,~ Bl<U P set. 

3. 1 

3.1. 2 Abort from 7,000 ft. Abort tage at DPS full depletion. Program flow: 
P63-P64-P70-P71- P20-P32 

3. L 3 Ab rt stage at 7,000 ft. Program flow: P63-P64-P71--P20-P32 

3.1. 4 Abort stage from surface. Program flow: , P63 -P64-P66-P71-P20-:P32. 

3.2.0 LUN R SURFACE ACTIVITIES 

3.2.1 P57 esting. This t st simulates the alignments that are made prior to LGC 
pow rd wn and includes a P57 opt 3 te h ique 1 alignment and 2 P57 op 3 
te hnique 2 alignmen s. (A P57 opt 4 echnique 3 a ignment is included in the 
ascent test 4. 0. U. 
Program flow: P57 -P00- P57 

3. 2. 2 P22 Testing. Th is test simulates the P22 trac i g sche uled. 
Program Flow: P68-P22- P00 
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LU v1INARY IE MISSION PROCEDURAL TESTING (APOLLO 16) 

4.0.0 ASCE T 

4. 0.1 Nominal ascent thru insertion. Includes a P57 opt 4 technique 3 normally 
done prior to ascen Program flow: P68-P57-Pl2- P00 

4. 1. 0 Ascent th ru rendezvous. Si rn ula-·ion starts prior to ascent and include a 
P57 opt 4 technique 3 done prior to ascent. Program f ow: P68-P57 -P00-
P20-P34-P42-P35-P41-P35-P41-P00 

4.1.2 Post inser ion thru rendezvous. Simulation starts insertion +l min. 
Program flow: P20-P34-P42-P35-P41-P35,-P41-P00 

4. 2. 0 COELLI PTIC SEQUENCE RENDEZVOUS 

4. 2.1 Abort or abort ·stage at PD I +7 min. thru rendezvous.. It was necessary 
to s art this simulation from an abort case as a nominal bailout pad was not 
provided. A P52 opt 3 alignment is included in this simulation. Program 
flow: P63-P71-P00-P52-P20-P32-P41-P33-P30-P41-P33-P42-P34-P4l~P35-P41-
P35-P41 -POO 



LUMINARY lE MISSION P OCEDURAL TESTING (APOLLO 16) 

5. 0. 0 D CKED DPS BURN. All simulations start in I unar orbit and simulate 
the TEI burn. Program flo ✓: P30-P40-P00 

5. 0. 1 Full CSM, full LM 

5. 0.2 Partial CSM (post LOI weight), full LM 

5. 0. 3 Empty C SM, full LM 



LU I ARY IE Ml SS ION PROCEDURAL TESTING (APOLLO 17) 

In all of the following, the initial conditions were taken from Apollo 17 (Mission J-3) 

Operational Trajectory Simulator Data Pack ge. The Procedures were ta en from the 

Apo lo 17 LM Timeline Book (September 27, 1972), the Lunar Surface Checklist (September 

12, 1972) and the LM Data Card Book (September 11, 1972). All verification runs performed 

with and without T- s 

1. 0. O DE OR B ITS using er as able burn program 

I. 0. 1 Earth orbit deorbit wi h f ul I DPS stage from Earth orbit prior to TLI. 
Program flow: P30-P99 

L 0. 2 Lunar orbit deorbit ·th post docking weight APS s ge. Program 
flo : P30-P99 

2.0.0 INFLIGHT ALIGNMENTS AND DOl-2 

2. 0. 1 P52 fine alignment prior to PD I, DO 1-2 bu n and P63 ignition algorithm 
test. Included in the IMU alignment is a P52 opt 3 spiral/ cursor alignment 
without torquing, a P52 opt 3 marl< XI mark Y alignment with torquing and a 
COAS calibration. Program flow P52-P30-P40-P63 



LUMINARY IE Ml SS ION PROCEDURAL TESTI G (APOLLO 17) 

3 0. 0 LUNA LANDINGS. All of the landing simulations start from PDl -5 
min and terminate post P68. Program flow: P63-P64-P66-P68 

3.0 .. 1 Nomi al auto landi g wi h no per urba ions. 

3.0.2 Nominal landing utilizing ROD and/or manual throttle with mode cont ro l 
in bo ATT HOLD and AU 0 

3. 0. 3 Au o landing with V21 N69 at PD I +2 min and V22N69 a PD I +5 min. 

3. 00 4 Auto landing with ACA redesignations 

3.0. 5 Au o anding with 168 (termina e lunar terra·n model) prior o V5 

3. 0. 6 Landing with V68, V2 and V22 N69, ACA red signations and ROD 
and I or man u a I h rottl e 
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LU INARY IE MISSION PROCEDURAL TESTING (APOLLO 17) 

3.1. 0 ABO \TS from LUNAR LAND ING. All a ort simulaf ons s art from 
P I -5 min and terminate af' er Rendezvous Radar lock on and P32 
calculation of next apsidal crossing. All abort te ting done with 
bit l of CHAN BKUP set. 

3.1. 1 ft,bort from 3,000 ft. Program flow: P63-P70-P20- P32 

3.1. 2 A ort from 7,000 ft. Abort stage at DPS full depletion. Program 
flow: P63-P64-P70:..P71-P20-P32 

3.1. 3 Abort sage at 7, 000 ft. Program flo : ·P63-P64- P71- P20-P32* 

3.1.4 Abor stage from surface. Program floN: P63 -P64- P66-P71- P20-P32. 

3. 2. 0 LUN SURFACE ACTIVITIES 

3. 2. 1 P57 Testing. This test simulates \h e alignments that are made prior 
o LGC powerdown and includes a P57 opt 3 technique I alignment 

and 2 P57 opt 3 techn·que 2 alignm nts. (A P57 op 4 technique 3 
alignment is included in the ascent t st 4. 0. U. 
Program flow: P57 -P00-P57 



LUMINARY IE MISSION PROCEDURAL TEST ING (APOLLO 17) 

4. 0. 0 ASC ENT 

4. 0.1 Nominal Ascent thru insertion. Includes a P57 opt 4 technique 3 
, ormally done prior to ascent. Program f ow: P68-P57-Pl2-P00 

4.1. 0 DIRECT RENDEZVOUS 

4.1. 1 . A cent thru rendezvous.. Simulation start prior to ascent and 
incl de a P57 op 4 technique 3 done pri r to ascent Program 
flow: P68-P57-Pl2- P00-P20-P34-P42- P35-P41- P35- P41-P00 

, 

4 1. 2 Post insertion thru rendezvous. Simulation starts insertion +I min. 
Prag am flow: _ P20-P34-P42-P35-P41-P35-P41- P00 

4. 2. 0 C LLI PTIC SEQUENCE RENDEZVOUS 

4. 2. 1 Abor or abort stage at PD I +7 min . thru rendezvous. It was 
n c ·. sary to start his imu~a ion from an abort case as a nominal 
bailout pad was not provided. A P52 opt 3 alignment is included in 
th is s i m ula ion. Program flow~ P63- P71- P00-P52-P20-P32- P41-P33-
P30-P41-P33-P42-P34-P41-P35-P4 l-P35-P41-P00 



LUMI RY IE MISSION PROCEDURAL TESTIN (APOLLO 17) 

5. 0.0 DOCKED DPS BURN. All simulations s.lart in lunar orbit and 
simulate the TEI burn. Pr gram flow: P30-P40-P00 

5. 0. 1 Full CSM, full LM 

5. 0. 2 Partial C SM (post LO I weight), f ul I LM 

5. 0. 3 Empty C SM, full LM 

L- S 



LUMINARY IE SYS EM TEST LAB TESTING (A o· LO 15) 

Extended Verbs 

I MU Op ra iona Pro ram 

I U Performance Tes 

P57 Changes (PCR 1044) 

a a· Changes 

I G Torque 

Su Uplink 

Cha el 77 Restart Monitor 

I np t Channel Backup (PCR 's 1107, 1109, 1 10, 1111) 

PGN -AGS Data Transfer (PCR 324) 

Super Key Release Light (PCR 1091) 

P 2 Chang es (PC 1044) 

Check for coarse align before attempting gyro torquing 



LU INA Y IE SYSTEM TEST LAB TESTING (APOLLO 1 ) 

E P Ver" icati n 

L- 37 



LUMINARY IE SYSTEM TEST LAB TESTING (APOLLO 17) 

E P Verif cafon 

L - 3B 



EMPs 

EMP-99 

E P- lOOA {Rev. 

EMP-100B 

EMP-101 (Rev. 

EMP- 102 

E P- 103A 

EMP-103B 

EMP-106 

EMP- 07 

EMP- 108 

EMP - 109 

Er P-111 

I) 

1) 

LM ERASABLE PROCEDUR ES 

Guided RCS Translational Maneuver 

Backup For Failed DSKY Key Using ENG GMBL Switch 

Backup For Failed OS Y Using MODE SEL Swi ch 

P47 With OAP Driving GTS 

Software Rest rt 

Descent Nith Failed CDUs 

Descent With Failed CDUX 

Increment AOT De ent Position 
. 

For Disp!ay Of R. w LRH and H On the DSKY 

Zero a Runaway IMU CDU and Prevent Coarse Align 

P20 Operadon With Failed RRCDUs 

CD U Transient Mon~ or 



0 HER LEPs 

L P-0 4 

L P-005 

LEP-006 

LEP-007 

LEP-008 

L P- 09 

LEP-010 

LEP-012 

LEP -101 

LEP -102 

LEP-103 

LEP -105 

LEP -112 

LEP-113 

LM ERASABLE PROCE U ES (Con .) 

Sta e Vector Reaaout for Transfer to C C 

V36 (Fresh Start) Recovery 

General Systems Checkout 
I 

LGC Thruster lnhibi'·/ Re -enable 

Crew Defined Doc d Deadband 

LPD Bia Lo d/ A terna e Bias Load 

RMAX/ VMAX Loading to Force all N49s 

Read Fixed -Memory (V27) 

GC Opera ·on Wi h the IMU Cage Discrete Failed On 

LGC Operation \J\lith I SS Turn-on Discre e Fai ed 

LGC Operation With IM Opera e Di crete Failed Off 
1 Rapid I MU Realign 

PIPA Bias Measurement and Loading 

Enable V40 N20E in A parent Gi mbal Lock 

L- I 



OTHER LEPs 

LEP - 114 

LEP-202 

LEP -203 

LM ERASABLE PROCEDURES (Cont.) 

On board Computa ions of NBD X, Y, Z 

Radar s·as Det rmina ion/ lnitiafiza ion 

RR CDU Failure Work-arou d 



ANOMALY 

L-1D -22 
l/ 18/ 71) 

L-1D-24 ' 
(l/ 14/ 71) 

L-lE-01 
(4/ 13/ 71) 

L-lE-02 
Rev 1 
(4/ 13/ 71) 

L-IE-03 
(4/ 13/ 71) 

L-lE-04 
(4/ 12/ 71) 

ANOMALIE S EXISTING IN LUMI ARY IE 
(REVIS ION 210) 

DESCRIPTION 

A hardware or software restart during a RR 
TU NON que1 ce may re ult in an inc rrect 
setting of the mode fl g (ANTENFLG) 

P70 or P71 selection prior to Pl2 I eaves Pl2 with 
at least 3 flags abnormally set 

If P22 is selected when range to CSM is > 400 NM 
and closing, then V37 will not flash when ranges 
< 400 NM and range rate is positive 

Exiting P63, P40, r P42 with a V37 approximately 
50 microseconds before ullage on will result in 
ullage coming on and no being terminated , with 
A erage-G in egration not running 

A V34E response to the flashing V06N60 display in 
P66 may result in a 31502 bailout alarm 

P22 Lunar Surface Navig fon initialized he 
W-Matrix when the mark counter is zero , instead 
of checr<ing the RENDFLAG. Hence, W-Matrix is 
initialized each time P22 is selected. 

DISPOS IT ION 

Pr gram Note 
(2. 2. 6) 

Program Note 
(2. 4. 7) 

Program Note 
(2. 6. 2) 

Program Note 
(2. 1. 27) 

Program Note 
(2. 9. 5) 

Program Note 
(2.6.3) 



iA OMALY 

L- lE-05 
Rev 1 
(4/ 13/ 71) 

L-lE-06 
(4/9/71) 

L-lE-07 
(4/ 9/ 71) 

L-lE-08 
(4/ 14/ 71) 

L-lE-09 
(5/ 12/ 71) 

L-lE-10 
(8/ 20/ 71) 

ANOMALIES EXISTI G IN LUMINARY IE 
(REVIS ION 210) 

DESCRIPTION 

If an engine fail occu s i P70 or P71, and an 
ENT R re ponse is made to the FLV97, N63 wil I 
be displayed with FLV99, instead of N94, N94 wil I 
be re tared a TI G after the V99 display is 
a s ve red . 

A V78 (LR Spurious Test Routine) during P63 N62 
display prior to AVG-G results in Program Alarm 
31201 and clobbers the LM Velo ity Vector 

An inadvertent PROCEED on the Vl6N80 display 
in P20 caused the program to get lost 

OAP interrupt could o cur in he middle of the 
ZATTEROR zeroing se ue ce or STOPRATE 

Unintentional software interlock between V97 and 
the ascent guidance engine-off control logic and 
conflict in use of TTOGO eel I be we n C LOC KJO B 
and the ascent g u id a nee equations 

A restart during P32 , P33, P34, P35 and P72, P73, 
P74, P75 when P20 is attempting to re -acquire 
RR Lock-on can result in abnormal program 
behavior 

D IS PO S IT ION 

Pr gram Note 
(2,. 4. 6) 

Program Note 
(2. L 11) 

Program Note 
(2. 5. 8) 

No Further Action 

Program Note 
(2.4.9) 

Program Note 
(2. 5. 14) 



ANOMALY 

L- -11 
(11/ 9/ 1) 

L-lE-12 
(11/ 12/ 71) 

'A OMALIES EXISTI NG IN LUMINARY IE 
(REVIS I ON 210) 

DESCRIPTION 

Restart during P20 or P22 when verb 37 is 
flashing because the REFSM AT flag is clear 
or the IMU is off re ults in DSKY lo kout. 

Restart during 04 will cause subseque,nt 
selection of R77 to result in OPERATO ERROR 

, u nl ss a major mode chan e (V37) has been 
performe . 

1

DISPO ITION 

Program Note 
(2. 5. 15) 

Program Note 
(2. 2. 9) 



LUMINARY IE DOCUMENT REVIEW 

I. LM Flight Data File 

LM Timeline Bok, dat d 9/27/72, received 10/ 16/72. 

M Di a Card Boo!<, d ted 9/ l/ 72, received 9/ 26/ 72. 

LM Sy tern Ac ivation Checklist, dated 9/ 11172, received 9/ 26/ 72. 

LM G&N Dictionary, da d 6/ 15/ 72, r ceived 9/ 6/ 720 

Cue Cards, Bas ic dated 9/ 14/ 72, received 9/ 26/ 72. 

LM C ntingency Ch cl< list, 'dated 8/ 31/ 72, received 9/ 11172. 

LM Lunar Surf a e Che li st, dated 9/ 12/ 72, received 9/ 28/ 72. 

LM Systems Data, dated 8/ 28/ 72, received 9/ 14/ 72. 

LM Malfunction Procedure, dated 7/ 12/ 2, received 7/ 27/ 72. 

11. Crew Procedures Documents 

Apo lo Operation Handbook Vol. 2 d ed 6/ 16/ 72, received 7/ 18/ 72. 

' Rend zvous Procedures, dated 3/ 16/ 72, r ceived 3/ 30/ 72. 

Comm nts to he above listed documents are being transmitted via telecon to NASA! MSC 
(CF22 CF34) as they develop. 



CO CLUS ION 

BASED ON THE RESULTS OF THE APOLLO 7 TESTING 
MIT/ CS D LABORATORY RECON\M NDS 

THE USE O LUMI ,1 Y IE 
(Rev210)FORMISSIO "J-3 11 


