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FMES/FCI FUNCTIONAL FLOW 

MEAS ATT, RATES _., 
COMDS 

e FLIGHT 
TABLE 

elMU 
eASA 
eRGA 

I 

~~ 

ACCEL, 
RADAR 

ATT 

- LG C/ AEA 1--------, ... -

FMES COCKPIT 
eACA, • TTCA 
• DSKY, • DEDA 
• SWS, • DISPLA VS 

FLT-TYPE HOWE 
eATCA • CWEA 
eDECA eGDAS 
eTHROTTLE SERVO 
• RCS JET SIMULATOR 

FMES MATH MODELS 
eVEH DVNAM 
• RADAR 
eACCELS 
ePROPUL 
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RCS, ENGINE 
RESPONSE 



- . 
SCOPE OF TESTS 

LUM 131 LUM 131A 
NOMINAL MISSION R.9 R.3 (LM131) LUM 131 
CSM CIRC (P52, P76, P20) ✓ ✓ ✓ 

POI - AUTO LANDING 
(P63, P64, P65/66) ✓ ✓ ✓ 

POI - ROD LANDING 
(P63, P64, P66) ✓ ✓ ✓ 

PDI - AUTO P66 WITH ROD 
(P63, P64, P66) ✓ 

ASCENT THRU MCC I 
(P12,P20,PJ2,PJJ,PJ4, 
P35, P41) ✓ ✓ ✓ 

PDI - AUTO LANDING, 
USING P21 ✓ 

POI - LPD - ROD LANDING 
(P63, P64, P65) ✓ 

DE ORBIT (PJ0, P42) ✓ ✓ 
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SCOPE OF TESTS 
LUM 131 LUM131A 

SOFTWARE CHECKS R.9 R.3 (LM131) LUM 131 
TLOSS 

- POI, AUTO LOG ✓ (5) ✓ (3) ✓ (2) 
- POI, ROD LOG ✓ (2) ✓ (2) ✓ (1) 
- POWERED ASCENT ✓ 

- EARLY AND LATE 
ABORT ✓ (2) 

RESTARTS 
- POI, AUTO LOG ✓ 

- POI, ROD LOG ✓ 

- ASC THRU MCCI ✓ ✓ ✓ 

OTHER TESTS OF 
AUTO P66 ✓ 

P22 TEST ✓ 

ABORTS- EARLY & LATE ✓ ✓ 
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SCOPE OF TESTS 

REDLINE TESTS 

POI, LR LOCKED IN POS 1 

PD I, LR LOCKED IN POS 2 

LR REASONABLENESS CHECK 

POI, LR CAPABILITY ERRORS, 
TO AUTO LOG 

P20, RR BORESIGHT ERROR 

SLOW ENGINE START 
TRANSIENTS - P63, P12, P40, 
P42 
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LUM131 REV 9 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



LGC TAPE METE 

TLOSS 

-81.5 
-80.0 

► -75 .5 
-81.0 
-81.5 
-81.5 

► -78.0 
-81.0 
-81.5 
-81.5 

OUTPUTS, FT/SEC (EVERY½ SEC) 

TLOSS RESTART 

-35 -62.0 
-35 -63.5 

► -26.5 ► -58.0 
-34.5 -64.0 
-36.5 -62.0 
-36.5 -63.5 

► -28.0 -64.0 
-36.0 
-36.5 
-37.5 

► -28.0 
-37.0 
-37.0 
-38.0 

► -28.5 
-38.5 

6 

ALTITUDE RATE 
TAPE HAS 
1 FPS INCREMENTS 

-



TIME 
(HR/MIN/SEC) 

108/3/16 .7 

3/11.7 
3/18 . 7 

AUT0~3/19 . 7 

3/20.7 
3/21.7 

3/22.7 

3/23.7 
3/24 .7 

~ .__. 3/25.7 
\.U 'JJ 3/26. 7 
J ::) . 

o/. j­
\ <) < 
-l. ..._(. 

L.'1 131 R56 

I 

FORv/Afill AND LL\'J.1ERf\.L IIOTIIZO.N1rl\.L V7.c..LJOC I 'rIE 

RUN H20T - 4. 2 ff3 

FORWARD VELOCITY ( ~PS ) 
'.FMES LGC 

DSKY C)MPUTED 
o. 6 

2. 3 2.0 

2.4 o. 6 
2.4 2. 1 

2. 4 o.6 
2 . 5 2. 2 

2. 3 o. 6 
2.1 1.8 
1. 8 o.6 
1. 5 1. 1 

1. 2 o.o 
1.0 • 5 

LATERAL VELOCITY (FPS ) 
F.MES LGC 

COMPUTED 

- 2.7 -3-3 
-2.8 

-3.0 -3-6 
-3 .1 

-3 -2 -3-7 
-3 -0 
-2.6 -3-3 
-2 . 1 

-1.4 -2.1 

- . 7 

- . 1 - .9 



P66 AUTO PROFILE 
1500 LB ~12.5 SEC~ 

T 
+3 DEG 

+2 

+1 
0 
-1 

+1 

0 

-1 
-2 
-3 
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TIME 

PITCH ATTITUDE ERROR 

ROLL ATTITUDE ERROR 



~ 

RUN NO, °/o 
TL055 

!-/2-13/-//,/ 11 I 7-5 
H Z-/3/-/;, Z 11-; 1,5 

# 
/-./;?-/3/·l/.3 t 9.5 

l, ZOT·6.'111-2 5 

J-110,: ro,1r1t.z 1. s 
f/ZOT-6./2#4 C/,5 

HZOT- 0./3~ 5 

1 

. ··- -·-

LUM 13/ 

TYPE OF TES~ lfjr;_AND NO. ,) .:J;_,: :IL? 
pe, 3 f )t~ /t~ / 1 · . ;s 

-------•--- -- - --

AUTO LA!v D r3I.Z f (3) 3/c)J/ (?.) ;V( . 'F · 

ROD (AT!. HOLD) 3/ZO!() NONE M·, ✓ - ~ ·~ 

PDI+ JCJGA l3ORT /V0l\r = NIA ~ _ .. _ ··- ----

LM 13 1 
-NONE r:1~a1r,) -N( , -~ 

I 

AUTO 1VO VE I ND!\/ .. ~ !Vl)\,',: 

ROD(ATT !-/OLD) 3/ZO/(;_) /\lfJ!IE: ; ✓l;/ '/= 

AUTO . NONE N OJ\/E /,/( >: 
R.OD (ATT. HOLD) NONE NO IE IV{1:,/~ 



PROBLEM AREAS 

LUM 131 LM 131 COMMENTS 

'1., P66 HORIZONTAL VI :LOCITY WORKAROUND AVAILABLE 
DISPLAYS 

J ET 1i1 rnrnGS IN F65 WORKAROUND AVAILABLE 

TLOC'~ ' HS3, P64 EFFECTS TLOSS P63, F64 EI'FECTS SYMFTOMS NOI1 UNSAFE 
( rl'J\.PE METER) (TAPE METER) 

1301 ALARM IN PLANE 1301 ALARM IN PIJNE Ndr UNSAFE 
Cl f J\NGE P41 CHANGE P41 

HAl D\-/1 rm RESTARTS AFFECTING HARDWARE RESTART1.: AFFECTING WORKAROUND AVAILABLE l 
P~O HR UPDATES P20 RR UPDATEf I 

/] X-AYTS OVERRIDE ALTITUDE X-AXIS OVERRIDE lJ.iTITUDE 
~£;, 

NOT UNSAFE 
QUANTIZATION QUANTIZATION .t\v 

/ 
STEP I,..J THROTTLE RECOVERY STEP IN THROTTLE RECOVERY .. 

\ , AZBI ~ POLARITY ERROR AZBIAS POLARITY J ~RROR 



TLOSS THROTTLE PROFI 
THRUST VS TIME 

5K~ 
4K 
3K 
2K 
1K 

0 

~~ 
2.5 SEC 

/ I 

~l-+-
2.5 SEC 

AUTO P66, 9_.5% TLOSS 
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FMES/FCI SIMULATOR DISCREPANCY REPORTS 
6 JAN-10 MAR 1970 

RESOLUTION FOR H-2 STATUS 

NOT 
PROCED LM-7 

PROG PROG OR PRIME 
TYPE OTY CHG NOTE REPAIR PROBLEM CLOSED OPEN 

HARDWARE 0 0 - - - - -

SOFTWARE 8 2 1 1 8 4 5 

SIMULATOR 6 0 - 5 6 6 0 

TOTAL 14 2 1 6 14 10 5 
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CONCLUSIONS 

A SUCCESSFUL NOMINAL OR ABORT LM-7 MISSION 

CAN BE FLOWN USING EITHER LM 131 OR LUM 131 

WITH APPROPRIATE WORKAROUND PROCEDURES. 

10 




