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SUMMARY OF LUMINARY lE DEVELOPMENT 

Establishment of a LUMINARY lE Assembly ... 

Release of LUMINARY lE for Rope Manufacture 
Rev 210 ............... . 
~ ACI Meeting . . . . . . . . . . . . ... 
r I~ E" I= ~ IE ~o "2. 

Completion of M i s sion "J-1" Level 6 Performance Testing ..... . 

Compl etion of M i ss ion 11 J- l 1
1 L evel 6 Procedural Testing . 

Completion of Mission "J-1 11 RTCC T e sting. . . . .. .. . . 

Completion of Mission "J-l 11 STG Testing ... 

Total Number of PCR/PCNs Accomplished in 
the LUMINARY lE Release .. 

Total Number of Anomalies Fixed in the 

9/21/70 

3 / 22 / 71 
3 / 3 / 71 
I /_:2..-3/ 70 l/ls;11 
To b e completed 6/ 30 / 71. 

5 / 8 / 71 ~:~ 

4 / 22/71 

46 

LUMINARY lE (Rev 210) .................... ,.2.-±-

,:,uplink Tests 

\ - I 



LUMINARY lE PCR/PCNs IMPLEMENTED 

tll,'1.1 ,-JM 

~ ll X i, i .r;.~ 
317. 2 

319 

Rescaling Nouns Containing Range and Range Rate ~, S ,"{ 7 't ct O Sf\ME ~J.f, Ill ~'78 ~~ 
A -Priori Terrain (~H on Downlist) r Ru O I= L U 

324 PGNCS/AGS RR Data Transfer 

333 

334 
Rev 1 

335 

336 
Revl 

338 

339 

Change Recognition of ROD Inputs 

Change DSKY Descent/Ascent Nouns 
fJ t. l ftJ <- 8 
A~ R t-fO&llf 
~ T'6 C 

Remove Alignment Optt'oh from P63 

Allow Extended Verbs During P20 Maneuvers 

Change LPD Scaling to 1. o0 
In All Directions w f\5 

Have P20 F50 72 Display Update Y.s li'c 

340 LA TV AL Polarity Change 

341 Landing Radar Reasonability Test . ..::>,..J 

343 Disapproval of PCR 340 

347 

348 

Mod. to Code Word for PGNCS/AGS Data Transfer 

New Target - 6. V Program t> 7 7 

vs 7 LR'"'"' 

L 2 



1044* 

1059* 

1066 

1070* 

1079 

1082. 2 

1088 

1091 

1093 

1095* 

1097. 2 

llOO 

LUMINARY lE PCR/PCNs IMPLEMENTED 

Re-design of R53-R57 L)O tJ Ml LL AA....Jl 

Have Major Mode Changes Set Up a 1/ ACCS L-1D -10 

Display N81 On All Passes in P34/74 and P35/75 
O I 

GSOP Change for FDAI Needle Initialization Fix (L-lD-~ 

A LMCADR in the Telemetry 

Update Fix ed Constants for 1971-1972 Ephemeris Year 

Inhibit Program Change During Critical 10.56 Seconds After 
IMU CDU Zero 

Priority Display Light on DSKY tJ F ;: ti. 'I I'~ o, V 3 .2 r J v l .3 ,;,J v 3 '"I e ~ v 31, l:j 
v J- '- t= , \/ J 7 I! " tt £ o .., H/s .. < s ta ► t 

Eliminate 481 Day TEPHEM Limitation eyer.,_, DA '/.s -1>:L '( ~ ~ l'.if 
O 
~ M~ fl 

7 
'( 

Avoid Incomplete Close-out of Manual Rate Command Mode 
(L-lD-07) 

V 30, V 31 Operator Error Lockout 

Delete Setting of NODOFLAG in R47 AJ..1.D ~ e D.(' e, rJ L V SI= J.. Ee.TI o ~ 
,, fl£ .S T A R T 

ll07 Backup of Abort bits Chan 30 Bits 1 and 4 

1109 Backup of Off (1) Failures of Auto-Throt. Chan 30 Bit 6 



1110 

1111 

1117.2 

1121 

1132 

113 3>:< 

1134 

1137 

1145 

LUMINARY lE PCR/PCNs IMPLEMENTED 

Backup for Failure of Inertial Data Bit Chan 30 Bit 6 

Backup Failure of Auto-pilot Mode & AGS/PGNS S.elect Switch 
Chan 30 Bits 10., 13 & 14 

AdditiontoP00D00Logic 'J:F AVI! 4' otJ 

Replace Acceleration Est. with RCS Inhibit Flags on non-
powered Downlist c.. H A ,J .!.- , " M f4 c I( 

Flag Resetting in P00D00 Aborts 

Set NOTHROTFLAG for DPS Impulse Burns L - I O·I '-I 

Change to Downlist for IMU Pttloe c. H /.. ~ BI!"'- p 

Update Mass Dependent Calculations in 1 / ACCS 

Correction to PCR 111 7. 2 

II "To MftSS ~ 
Alo c.HAtJ6 E s..s 

Revision to Descent Mass Limits Lo p E sc IJ T (P •= s, E ~, A Lo ..iia) 
Revision of PCR 1111 /.JO tr~P 1-T 

Correct Constant for Ascent Guidance L - I L) - 1 '-

Initialize FLRCS in P12 

Section 3 Rev 6 GSOP Changes 

Section 4 Rev 9 GSOP Changes 

~ ~ "°' Cf (P ,.a.) w' LL. 

l3 "S E' D o tJ 

\..-



LUMINARY lE PCR/PCNs IMPLEMENTED 

Clarification of the Implementation of PCR 334 REV 1 "Change Descent/ Ascent Nouns." 

Add FR.STIME Flag Definition to Section 2 GSOP L- 11.J-17 

Section 2 Rev 11 GSOP Changes 



L-lD-01 

L-lD-02 

L-lD-04 

L-lD-05 

L-lD-06 

L-lD-07 

L-lD-08 

L-lD-11 

L-lD-12 

ANOMALIES FIXED IN LUMINARY lE 

"NEEDLER" Initialization Never Takes Place Following DAP 
1urn-on if IMU Error Counters (CH 12 B06) are Enabled 

Core Set Overflow ( 31202) Alarm will result from a Bad Return 
Pulse Torquing 

Velocity Update During Descent (P63 & 64) Fail the Reasonable­
ness Test Shortly After LR Lock-on 

P25 will not control Spacecraft altitude if range to CSM is 
greater than 566 N. M. 

Certain verb routines should not be requested if P20 or P22 is 
running (L- 34) 

"DVTOTA L" incremented twice in one SERVICER Cycle 

Manual rate control mode improper termination (PCR 1095) 

Padload "LRWH'' Shares Erasable memory location with RM 
of P20 (L- 34) 

Major Mode Changes that Leave the DAP with Improper Data 

W B is mis- scaled by a factor of 2 

Selection of V41N72 while an RR reposition or remode is in 
progress results in incorrect operation of V 41N72 



L-1D-14 

L-lD-15 

L-lD-16 

L-lD-17 

-lD-18 

L-lD-19 

L-lD-20 

L-lD-21 

c :::> 
L-lD-23 c ►:::, 
L- lD-25 

ANOMALIES FIXED IN LUMINARY lE 

Set Flagword 5 Bit 12 for Impulsive Burns 

Reset RNDVZFLG (P25FLAG) in P00D00 S-equence (PCN 1124) 

Fixed Memory Constant VINJNOM is 5 509. 3 fps instead of . 
5509. 5 fps 

Flashing V37 which Terminate P22 when the Range is greate·r 
than 400 N. M and the Range-Rate is Positive may not oc·cur 

R21 & R24 do not clear Designate Flag when if finds the LOS 
outside Mode II limits in P22 

Restarts in P20/25 may erroneously display V50Nl6 on· DSKY 

Erroneous clearing o( REINTFLG by BAILOUT Logic 

An RR ante nna reposition initia ted by R25 just after starting 
P20 or P22 can cause P20/P22 to loop 

A yaw transient of about 5 degrees at the end or P64 can occur 

Exiting P63, P40 or P42 with a V 37 between AVEGON time of 
auto-ullage initiate may not kill the waitlist call to initiate 
ullage 



LUMINARY lE PERFORMANCE TESTING 

The Initial Conditions listed below apply to all the tests and any 

special initial conditions will be indicated in the particular test 

1) 10" IMU, Radar, State Vector Errors 

2) ormal Astronaut Inter.face from Apoll_o 15 Data File 

3) Apollo 15 Operation Trajectory 

4) Apollo 15 Erasable Load 

5) 71/72 Ephemeris 

6) 0 T--LOSS 

7) LM-10 Vehicle 

\...-a 
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LUMINARY lE 

PERFORMANCE TESTING 

RENDEZVOUS 

Short Rendezvous - program ~equence: P00, P20, P34, P42, P35, P41, P35 
P41, P00, P47, P00 

Initial Condition: ( 1) 10% T-Loss during powered flights 

(,, 2 ,0 ABORTS from DESCENT 

• I Abort at 33Kft. - program sequence: P00, P63, P70, P00, P20, P32 . 

• 2... Abort at 7Kft. - Abort Stage at DPS depletion - Program sequence: 
P00, P63, P64, P70, P71, P00, P20, P32. 

· 3 Abort Stage after Touchdown - program sequence: P00, P63, P64, P66, P71 , 
P00, P20, P32. 

Initial Conditions: (1) Terrain Profile (+1 O) errors 
(2) 10% T-Loss 
(3) CHANBKUP Abort Discrete Set 



LUMINARY lE 

PERFORMANCE TESTING 

4.J ,0 LUNAR SURFACE OPERATIONS 

, / Lunar Surface Alignments - program sequence: P68, P00, P12, P57 
(Recycle gravity determination) V41 N72, P57 (planet and Star), 
P57 (2 stars), V47, P06, P00, P57 (1 star), V64, V63, p2·2, · V48., P.57 (1 star), 
V47, V48, V82, P12 (to TIG-5), -P00. 

G, , 3, I , \ Inflight Alignments - program sequence: P00, P52 (using P57 sighting)., P52 
(2 stars), P52 (sun and planet), P00. 

Initial Condition : ( 1) 3 er IMU 

,.2... Ascent from Lunar Surface - program sequence: P68, P00, P12., P00, P20., P34., P00 

Initial Conditions: ( 1) YAW LM 40° after the pitch maneuver occurs; Tar-
getting for 1 N. M. out-of-plane. AT I 3 ,J- /VI / O of 

ft,
1
J./,O LANDING ON LUNAR SURFACE -,.1./ -1/ +/,_j-

_. \ Complete Automatic Landing program sequence: P00, P63, P64, P66, P00, 
NOUN 69: -6865/41.7/380 ft at PDI-10 
NOUN 69: 65 3/-608 ft at PDI + 5 

Initial Conditions: (1) Terrain Profile (+1°) errors 
(2) CHANBKUP Abort Discrete Set 

' ,J-{, .2, 0 Redesignations and Att. - Hold - P66 Landing - program sequence: 
P00, P63, P64, P66 (at 700 ft.), FOO. 

,2,\ NOUN 69: 10K/5K ft; ACA None 
.2.•~ NOUN 69: 20K/20Kft; ACA: 2(-EL). 2(+AZ) 
.2 ,J NOUN 69: none, ACA: 2(+EL), 2(-AZ) 

Initial Conditions: (1) Terrain Profile ( +l 
0

) errors 
(2) NOUN 69: 20K/20Kft; 10% T-Loss 
( 3) CHANBKUP Abort Discrete Set 

~~()K. T . pt-S 

l;:- ~ ( L (~ .V 

NDT 
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LUMINARY lE 

PERFORMANCE TESTING 

.CS Deorbit Burn - program sequence: P00, P30, V96, P99, P00 

Abort Stage after Touchdown - program sequence: P00, P63, P64, P66, 
· P71, P00, P20, P32 

Initial Conditions: (1) Terrain Profile ( + 10) errors 
(2) 10% T-LOSS 
(3) CHANBKUP Auto Throttle Discrete Set 

~ ,JJ-,J./ Lunar Landing - P66 Landing - Program Sequence: P00, P63, P66, P68, ·poo 

Initial Conditions: ( 1) Terrain Profile ( + 1 o ) errors Io K.. 
(2) 10% T-LOSS 
(3) CHANBKUP Auto Throttle Discrete Set 

. .,,, 
I#,~ ,J Docked DPS Plane Change Burn - program sequence: P00, P30, P40, P00 

Initial Conditions: (1) State Vector, TIG, ~V 
(2) CG and Mass 

Docked DPS TEI Burn - program sequence: P00, P30, P40, P00 

Initial Conditions: ( 1) State Vector, TIG t:N , 
(2) CG and Mass 

\J A p 

I N L. •- - . 
/' 
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Probability of Lost DOWNRUPTS in LUMI ARY lE. 

The following summarizes the results of an investigation into the 

cause s of downrupt losses that occured in certain level 6 digital tests 

at 10% TLOSS. 



Lost downrupts have been observed during digita l s imulations of Luminary lE 

during landing phases with 10% TLOSS . The following is the result of the 

analysis of the 10% TLOSS case done as part of the inv estigation into this 

phenomenon. 

During the landing phase, RIO .and the DAP are synchronized with each other 

as shown in the accompanying figure . This pattern is repeated every 0. 5 

seconds . RIO alternates between two phases; the first lasts 9. 7 ms, the 

second, 6. 3 ms . The DAP also has two phases l as ting 5. Oms and 3. 8 ms . 

(Note that for Luminary lD, the DAP timing was 4 . 3 ms and 4. 2 ms . ) 

As can be seen from the figure , the Rl0/DAP interrupts are widely spac ed 

except at two points , A and B . At point A, the concurrence of RIO and the 

DAP can cause the downrupt program to be locked out for between 10. 1 ms 

and 11. 3 ms (For Luminary lD, this is 10. 5 ms and 10. 6 ms) At point B, 

the total interrupt time is from 13. 5 ms and 14. 7 ms (13 . 9 ms and 14. 0 ms 

for Luminary lD) . The interval between the two interrupts is approximately 

4 ms . 

Super-imposed on these interrupts is T 4RUPT, which cycles every 120 ms . 

T4RUPT lasts between 1. 7 ms and 5. 2 ms , depending on which of the four 

passes it follows (Luminary 1D timing is between 1. 7 ms and 5. 0 ms) . The 

coincidence of T4RUPT with the interrupts of Point A can only lead to a 

lockout of up to 16 . 5 ms , not enough to cause lost downrupts . At point B, 

however, the large T4RUPT passes can eliminate the window between the 

interrupts and can cause a total time in interrupt of up to 19. 9 ms (19 . 0 ms 

in Luminary lD) . Any delay in the start of this interrupt sequence, due to 

the underlying job being INHINTed, a KEYRUPT, or W AITLIST task for a 

monitor display refresh, etc., can cause the total lock - out time to exceed 

20 ms . In this case, if a DOWNRUPT request occurs just at the beginning 

of the lockout, a sec ond request will occur before the lockout ends , leading 

t o a DOWNRUPT lost . (For Luminary lD, since the extra delay needed is 

at least 1. 0 ms , no downrupts will normally be l ost.) 

There is another event which can also l ead to problems . SERVICER and the 

guidance loop call the subroutine FI DCDUW. During a 7. 4 ms portion of 

FINDCDUW, the SERVICER job is in INHINT while critical registers are 

being updated. The occurranc e of this INHINTed area just prior t o the 

interrupts at points A and B can cause a further loc k-out of the Downrupt 

urogram. At point A the l ockout time can increa s e t o 18 . 7 ms , not e nough 



r 

• 

to cause problems unl ess T4RUPT a ls o occurs during the interval. At point B , 

th e lockout will be between 20 . 9 ms and 22 . 1 ms (21. 3 ms and 21. 4 ms for 

Luminary lD), s o that a potential Downrupt loss problem exists . Since the 

INHINTed portion of SERVICER is part of a job, the time of its occurrence 

depends on many factors : whether Altitide and/ or Velocity updating is being 

done, whe ther higher priority jobs (e.g. IMU compensation) are running, etc . 

All in all, it appears that there is a 12% probability that T4RUPT will cause a 

19 . 9 m s lockout, and a 1% probability that FINDCDUW will cause an ex­

cessive lockout. The probability of a lost downrupt in these cases depends 

on t h e phasing of the DOWNRUPT request, but the overall probability is 

probably less than 1 o/o . 
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LUMINARY lE 

SYSTEM TEST LAB TESTING 

Extended Verbs 

IMU Operational Program 

IMU Performance Test 

P57 Changes (PCR 1044) 

Radar Changes 

IRIG Torque 

Sum Uplink 

Channel 77 Restart Monitor 

Input Channel Backup (PCR' s 110 7, 1109, 111 

PGNS-AGS Data Transfer (PCR 324) 

Super Key Release Light (PCR 1091) 

P52 Changes (PCR 1044) ( I< J- 7) 

Check for coarse align before attempting gyro torquing 

Results documentated in MIT /DL STG Memo 1645 



LUMINARY lE 

MISSION PROCEDURAL TESTING 

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

Internal Note No. 71- FM -141. Apollo 15 (Mission J-1) Operational 

T r a j tory Simulator Dc:..ta Package. The procedures were taken from 

the ollo 15 LM Timeline Book (April 5, 1971) incorporating Change A 

of the LM Timeline Bo (May 3, 1971), the Lunar Surface Checklist 

(May 10, 1971} .and the LM Data Card Book (April 21, 1971}. All veri­

fic a tion runs should be p e rformed with and without T-L~ss. 

__.i~LJ'---"~~~ri:-:t--.2)-~tt11~ras able burn pro gra.m. 

1. o. 1 

1. o. 2 

2.0.0 

2. o. 1 

E arth orbit deorbit wit h full DPS stage from Earth orbit prior 

t o TLI. Program flow: P30-P99 

Lunar orbit deorbit with post docking weight APS stage.Program 

fl w: P30-P99 

I FLIGHT ALIGNMENTS. 

52 fine alignment prior to PDI. This test simulates · the IMU 
. . 

lignment at 102 :50 and the P63 Ignition Algorithm Test. Included 

in the IMU alignment is a P52 Opt 3 spiral/ cursor alignment 

without torquing, a P5 2 Opt 3 Mark X/Mark Y alignment with 
. . 

torquing and aCOAScalibration. Program flow:P52- ·P63. 



Luminary lE Mission Procedural Testing, Cont. 

~ ~ 3.0.0 

\ 3. o. 1 

3.0.2 

3. o. 3 

3.0.4 

3.0.6 

LUNAR. LANDINGS: All of the landing simulatfons start .from 

PDI - 5 min and t_erminate post P68. Program flow: P63-P64-

P66-P68 

Nominal auto landing with no perturbations. 

Nominal landing utilizing ROD and/ or manual throttle. with mode 

control in both A TT HOLD a nd AUTO 

Auto landing wit h V21 N69 a t PDI +2 min and-V22N69 at PDI +5 
min. 

Auto landing with A CA r desig~ations 

Auto landing with V68 (terminate lunar terrain model) prior to 

V57 

Landing with V68, V21 and V~2 N69, ACA redesignations and ROD 

and/ or manual throttle 

L 14 



Luminary lE Mission Procedural Testing, Cont. 

PDI-5 min and terminate after Rendezvous Radar lock on and P32 

calculation of next apsidal crossing. All abort testing done wi h bit 

1 of CHANBKUP set. 

3. 1. 1 Abort from 33,000 ft. Program flow: P63-P70-P20-P32 · 

3. 1. 2 Abort from 7, 000 ft.Abort stage at DPS full depletion. Program 

flow: P63-P64-P70-P71-P20-P32 

3. 1. 3 Abort 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 

3. 2. 1 

3.2.2 

LUNAR SURFACE ACTIVITIES . 

P57 Testing. This test simulates the alignments that are made 

prior to LGC powerdown and includes a P57 opt 3 technique 

1 alignment and 2 P 5 7 opt 3 technique 2 alignments. (A P 5 7 opt 

4 technique 3 alignment is included in the ascent test 4. 0. 1). 

Program flow: P57-POO-P57 

P22 Testing. This test simulates the P22 tracking scheduled for 

169:30 GET Program Flow: P68 P22-POO 



Luminary lE Mission Procedural Testing, Cont. 

4.0.0 

4. o. 1 

4. 1. 0 

4. 1. 1 

4. 1. 2 

4.2.0 

4. 2. 1 

ASCENT 

Nominal ascent thru insertion. Includes a P57 opt 4 technique 

3 normally done prior to ascent. Program flow: P68-P57-P12-

P00 

DIRECT RENDEZVOUS 

Ascent thru rendezvous. Simulation starts prior to ascent and include 

a P57 opt 4 technique 3 done prior to ascent. Program ' flow: 

P68-P57-P 12-P00-P20-P34-P42 -P35-P41-P35-P41-P00 

Post insertion thru rendezvous. Simulation starts ins tion 

+1 min. Program flow: P20-P34-P42-P35-P41-P35-P41-P00 

COELLIPTIC SEQUENCE RENDEZVOUS 

Abort or abort stage ~t PDI +7 min. thru rendezvous. It was 

necessary to start this simulatim from an abort case as a nominal 

bailout pad was not provided. A P52 opt 3 alignment is included 

in th~s simulation Program .. flow: P63-P71-P00-P52-P20:..P32-P41-

P33-P30-P41-P33-P42 -P34-P41-P35-P41-P35-P41-P00 
• • -· • • 4 • • • • 

AtARM 



Luminary lE Mission Procedural Testing~ Cont. 

5.0.0 

5. o. 1 

5.0.2 

5.0.2 

DOCKED DPS BURN. All simulations start in lunar orbit and simulate 

the TEI burn. Program flow: P30-P40-P00 

Full CSM, full LM 

Partial CSM (post LOI weight), full LM 

Empty CSM, full LM 

SL ( VE 

-J:.~TE/<l M 
l [_ M P V 



TABLE I. NUMBER OF TESTS COMPLETED 

JILMV Test 

I. 0.1 Earth Orbit Deorbit 
I. 0. 2 Lunar Orbit Deorbit 
2 O I lnflight Alignments 
3. 0.1 Norn i nal Auto Landing 
3. 0. 2 Norn i nal Landing with ROD 
3. 0. 3 Auto Landing with V21 and V22 N69 
3. 0. 4 Auto Landing with ACA Redesignations 
3. 0. 5 Auto Landing with V68 
3. 0. 6 Landing with V68, N69, ACA, and ROD 
3. I. I Abort from 33,000 ft. 
3.1. 2 Abort from 7000 ft. 
3. L 3 Abort Stage from 7000 ft. 
3.1. 4 Abort Stage from Surf ace 
3. 2.1 P57 Testing 
3. 2. 2 P22 Testing 
4. 0. I Nominal Ascent 
4.1.1 Ascent thru Direct Rendezvous 
4.1. 2 ·Insertion thru Direct Rendezvous 
4. 2.1 Coel I iptic Sequence Rendezvous 
5 0.1 Docked DPS Burn, Full CSM 
5. 0. 2 Docked DPS Burn, Partial CSM 
5. 0. 3 Docked OPS Burn, Em t CSM 

No. of Runs 

I 

cb 
3 
2 
2 

Run on Luminar 209 with LM 8 vehicle simulatio 
Additional runs on Luminary 209 with LM 8 vehicle simulation 

M.I.T. CHARLES STARK DRAPER LABORATORY • Cambridge, Massachusetts • 

T-LOSS 

YES 
YES 
YES 
YES 
YES 

YES 
YES 
YES 
YES 

• I 
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ANOMALY 

L-lD-22 

L-lD-24 

L-lE-01 

L-lE-02 
Rev 1 

t,.c..( M G.,, L-lE-03 
14 l., 

L-lE-04 

ANOMALIES EXISTING IN LUMINARY lE 

(REVISION 210) 

DESCRIPTION 

/~ l7 ~ 
A hardware or software restart during a RR 
TURNON sequence may result in an incorrect 
setting of the mode flag (ANTENFLG) 

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

DISPOSITION 

Program Note A-otf /fllf,fCT 

Program Note p 70 7f FL 6 
V A Jl.. • »\ 1:3 L I: ' tJ s 

If P22 is selected when range to CSM is > 
400 NM and closing, then V 37 will not flash 
when ranges) 400 NM and range rate i.s 
positive 

Program Note A 

Exiting P63, P40, or P42 with a V37 approxi- Program Note ~ 
mately 50 microseconds before ullage on will 
result in ullage coming on and not being ter-
minated, with Average-G integration not running 

A V 34E response to the flashing V06N60 display , Program Note 
in P66 may result in a 31502 bailout ala~m 

,.2. &.C..,.,S <•.S of- &'JS#('/ 

P22 Lunar Surface Navigation initializes the 
W-Matrix when the mark counter is zero, 
instead of checking the RENDFLAG. Hence 
W-Matrix is initialized each time P22 is 
selected 

Program Note 



ANOMALY 

L-lE-05 
Rev 1 

L-lE-06 

L-lE-07 

L-lE-08 

L-lE-09 

ANOMALIES EXISTING IN LUMINARY lE 

(REVISION 210} 

DESCRIPTION DISPOSITION 

If an engine fail occurs in P70 or P71, and Program Note 
an ENTER response is made to the FLV97, 
N6 3 will be displayed with FLV99, instead 
of N94g N94 will be restored at TIG after 
the V99 display is answered 

L. (l. S t' U R T I= s T /~ 7 7 ,~ L '-
A 'L1.§}:iuring P63 N62 display prior to Program Note 
AVG-G results in Program Alarm.31201 E:~£c \IIZ.f&.O Alo .,,., 
and clobbers the LM Velocity Vector ~o ~12...e 1'$ 

,.. '""" T:::--0 ~~ .. f*~ An inadvertent PROCEED on the Vl6N~ rrogram Note 
display in P20 caused the program to get 

lost R I _ I I II I 1 H t: ,J fl R o 

DA P interrupt could occur in the middle 
of the ZATTEROR zeroing sequence or 
STOPRATE 

Unintentional software interlock between 
V97 and the ascent guidance engine-off 
control logic and conflict in use of 
TTOGO cell between CLOCKJOB and 
the ascent guidance equations 

No Further Action 

Program Note 

I: v I= 13 A- L.. i... 
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I LM Flight Data File 

LUMINARY lE 

DOCUMENT REVIEW 

LM Timeline Book, dated 4/ 5 /71, received 4/27/71. 
Update, dated 5/3/71, received 5/19/71. 
Update dated 5/1...4/71, received 6/2/71. 

LM Data Card Book, dated 4/21/71, received 5/10/71. 

LM System Activation Checklist, dated 4/ 5 /71, received 4/26/71. 
Update dated 5/4/71, received 5/19/71. 
Update dated 5/11/71, received 5/18/71. 

LM G&N Dictionary, dated 3/29/71, received 4/16/71. . 

LM Contingency Checklist, dated 4/5/71, received 4/26/71. 
Update dated 5/26/ 71, received 5/28/71. 

LM Lunar Surface Checklist, dated 3/15/71, received 4/5/71. 
Update dated 5/10/71, received 6/2/71. 

LM Systems Data, dated 4/21/71, received 6/2/71. 

LM Malfunction Procedure, dated 4/12/71, received 5/4/71. 
Update dated, 5/14/71, received 6/1/71. 

II. Crew Procedures Documents Vol. 1 dated 4/1/71 received 5/28/71. 
Vol. 2 dated 4/1/71 received 4/22/71. 

Comments to the above listed documents are being transmitted via telecon to NASA /MSC 
(CF22, CF34) __ as they develope. 
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CONCLUSION 

BASED ON THE PRECEDING DATA, 

MIT/CSD LABORATORY RECOMMENDS 

THE USE OF LUMINARY lE 

(Rev 210) FOR MISSION "J-1" 




