
GRUMMAN AEROSPACE CORPORATION 

LM MEMORANDUM 

IM0..:500-740 
30 °=cember 1969 

Fr om : 
Cn' 

S. Gr~. Tillman 

To : R. Schindwolf }✓ 

Sub ject: FMES/FCI tests of the LGC Program AMELIA 

FMES/ FCI t e sts of the LGC program AMELIA, 
for powered descent, were run between 9 and 17 
i s shown in figure 1. Tabulated data from the 
by represent at ive plots of the thrust profile. 
sent to NASA. 

incorporating delta guidance 
°=cember 1969. The test matr ix 
runs i s shown in f igure 2 , f ollowe1 
A complete set of data has been 

The test s wer e run i n three phases. Tests run between 12/9 and 12/11 showe d 
no auto maneuve r at the normal P63 KALCMANU point in the program and showed a 
transient initial notch in the thrust profile immediately after FTP. AMELIA was 
reloaded in the FCI PAC on 12/12, and all runs made from 12/12 on did not have 
either of the above probl ems. The third phase is that on 12/16 the fixed memory 
paramet ers FMAXODD, FMAXNOM, 4FMAXNOM, and SCAIEFAC were changed in value as 
suggested by Alan Klumpp, MIT/IL. The test on 12/17 used these new values . 

The tests verified that the AMELIA program performs as expected; i.e . , firs t , 
that successful landings can be performed within the propellant budget and within 
the landing ve locity enve lope, and second, that other program funct ions, such a s 
site r edesignations , a re not impai red . A comparison of delta guidance with 
quadratic guidance (without the delta ) was not an objective of these tests. 
sjd 
cc: D. Cheatham, EG2 
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AM-5 
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AM-7 

AM-8 

AM-9 

AM-10 

AM-11 
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FMES/FCI 

AMELIA (REV . 11) TEST MATRDC 

DESCRIPI'ION 

Perform PDI through auto landing with nominal thrust DPS engine . 

Perform PDI through auto landing with 3a- high thrust DPS engine . 

Perform PDI tJ.rrough auto landing with 3<:r low thrust DPS engine. 

Perform PDI through aut o landing with 30-high thrust DPS engine . 
Fail GDA' s after FTP. 

Perform PDI with downrange LPD redesignation ( 3 Blips) nominal thr..1st 
DPS engine. 

Perform PDI with large downrange LPD redes ignation (8 Blips) ncminal 
thrust DPS engine . 

Perform PDI t lrrough auto landing with 
ignition. IGC has same S.V . as FMES . 

30- low state vector at 
Nominal t hrust DPS engine. 

Perform PDI through auto landing with 3o low state vector in FMES. 
IGC has nominal S.V. nominal thrust DPS engine . 

Perform PDI through auto landing with 
ignit ion. IGC has same S.V . as FMES. 

Perform PDI through auto landing with 
FMES. IGC ha s nominal S .V. 

3U-high state vector at 
Nominal thrust DPS engine. 

30-high state vector in 

Perform PDI through auto landing with large noun 69 downrange 
correction after ignition. 

Perform PDI through auto landing with 30,000 feet uprange noun 69 
correction after ignition. 



AMELIA TEST DATA SUMMARY 

IGC at Landing 
l I REMAINING 

RUN NO. NO OF THROTI'LE FWD LATVVERT BURN FUEL/OXID MAX COMMENTS 
DIPS VEL VEL VEL 'l'IME (%) fr 

~ 
AM-1 #1 12/9 9 0 0 -2.8 11:15 5/6 198 KALCMANU problem. I 

Vl 
0 
0 

AM-1 #4 12/12 8 0 0 2.5 11:03 6/7 200 First run with no KALCMANU problem. I 
-.:J 
+'"" Alt. glitch at 120 ft. Computation 0 

cycles for pulsedown:3,3,2,2,2,2,2,2 

AM-2 #1 12/9 12 0 0 3.0 10:15 7/7 200 

AM-2 #2 12/17 9 0 0 4.5 3/2 228 ROD Ju. uin1:, 

AM-3 #1 12/9 8 0 0 2.7 10:53 7/7 198 

AM-4 #1 12/9 11 0 0 3.1 10:41 8/8 200 

AM- 5 #2 12/10 9 0 0 2.8 10:56 6/7 200 Computation cycles f or pulsedown 
3,3 , 3,3 ,2, 3,3 , 3,3 

AM-6 #1 12/10 10 0 0 2.8 11:10 6/6 197 Compu ation cycles for pulseuown 
3, 3, 5, 2, 3,3, 2,2,2, 2 

. 
AM-7 #3 12/11 9 0 0 2.8 11:02 6/7 200 Lofted at TIG, +H until 2:47 Hat 

P65 135- 143 I 

AM-8 #2 12/11 10 0 0 2.9 10:45 7/8 175 

AM-9 #112/12 8 0 0 2.8 11:03 6/6 197 Lofted at TIG from 56 to 58K ft. Comp. 
cycles for pulsedown: 3,3,2, 2,2,2,2,2 

~ 
AM-10 #1 l~/12 8 0 0 2.9 10:44 6/7 390 

OQ 
<D 

vJ 

AM-11 #1 12/10 11 0 0 2.9 10:55 7/8 199 

AM-12 #1 12/10 6 0 0 2.9 10:40 7/8 197 Computational cycles f or :pulsedown 
3, ~,::, 3 2, 1 
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