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FROM FS/ Chie f , Flight fupport Di vt si on 

SUBJECT t-tinutes of the ll.JMINA.RY l D (Apollo 14) Flight Software 
Readiness Review ( FSRR ) 

1 . The ll.JMINARY lD FSRR was held on Tuesd.ay , Iecember 8, 1970 , at 1 p . m. 
in building 2 , r oom 520 . Enclosure l i s a reconstructed and hopefully 
complete list of attendees . 

2 . Mr . T. G. Price int r oduced the meeti ng with a brief description of 
the agenda to be fo llowed . The agenda i s li sted in Enc losure 2 . 

3 . Hr . J . R. Garman of Flight fupport Divi sion presented the s t atus of 
the era sab l e 102.5. . The er asable load for Apollo 14 was published on 
October 9 , 1970, 2.nd onl y small changes are expected. to be publi shed pri or 
to the FRT (rece~be r 10 , 1970) and prior to l aunch (January 8, 1971 ) . 
. Al so, the powered descent i gni t i on parameters may r equire change because 
of t he intent to use four-jet ullage for PDI. 

4. Mr . R. I.ar s on of MIT/ SDL then presented a synops i s of the deve l opment 
of the WMii:-rARY l D program and t:1e results of t he l eve l 6 testing . 
fuveral queations arose during the pre sentation of the level 6 testj_ng . 
A di scuss ion of t hese questions follows . 

a. Tne MIT/ SDL l eve l 6 descent runs showed higher than nominal 
ve loc i ties at entry to F66 . GruJilIDan Aircraft Corporation ( GAC) a l so in 
dicated that they had seen the same results during FMES/FCI testing . 
Since the FSRR, an error has been found in the erasab l e load that evi 
dently contributed to thi s effect . The FMES/ FCI people have made a 
descent run with the correct constant and the run now l ooks nominal. 
MIT/ SDL is continuing the i nvestigation to determine whether there may 
be other causes for the di screpancy . 

b. The APS i mpul se burns showed a VGZ residual of about -4 or -5fps 
for all cases . This is cousi stent with re sul ts on the FMES/FCI faci lity 
at GAC and the ms faci l ity at Kennedy Space Center (KSC) . It wa s 
decided that thi s fac t shoul d be pointed out t o the crew at the program 
note review . 

c. DJ.ring t he presentation, MIT/ SDL s tated that they had received no 
data for the CSI (P32) , CDH (P33) , TPI (P34) RTCC compatibility t esting . 
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Subsequent contact with RTCC p2:r sonne l re-veal ed no requirement to run that 
test case . 

5. Mr . R. 0 . Nobles of Mission Planning and Analysis Division then pre
sented the results of the independent. verificati on p ane l review . Mr . Nobles 
stated that the only problems found in the LUMINARY program were ins ig
nificant and tha t the program was believed. to be flight worthy . All 
specj_al note s reported by the panel will be covered by a program note and/ 
or a program or GSOP fix . 

6. Tnen Mr . S. Greene of GAC discussed the results of the FMES/ FCI simu
lator mission verification test i ng . Mr . Greene briefly discussed the 
FMES/FCI functional flow ) the scope of testing) the nwnber of PCR ' s 
veri f ied) and then gave a status of the simul ator discrepancy reports 
( SDR ' s ) • A discussion of the open SDR ' s follows . 

a . SDR- 114 - A hardware restart when trying to enter FOO via V37EOOE 
returned program control to the f lashing V:50Nl8 attitude maneuver.request . 
Investigation of this problem showed that the V37EOOE was preceeded by a 
V37E85E (operator error ) . P-.cogram note 2 . 2 . 9 states that when a new 
program se l ection is made via V37, the key r e lease lj_ght will remain on 
during ROO and that no further keyboard activity s h ould be attempted 
until the key release light goes off and the new major mode lights are 
di splayed . The restart did not directly cause the V50Nl8 phenomenon . The 
program note will remain for a ll missions and the Flight Softwure Branch 
believes that constitutes closure of the SDR . 

b . SDR-11 6 - wring one of the 169 descent runs ) a tape meter oscil
l ation was observed. This was a one - time occurrence but the SDR will 
remain open pending further GAC investigation . There is no mission effect . 

c. SDR-117 - Whi le performing R31 (rendezvous parameter display ), the 
DSKY display was frozen by pressing the DS".K:Y "3 " key . The number displayed 
i n R3 (THETA) was 56 . 89° instead of the 303 . 11 ° that was displayed before 
and after the "3 " key was pressed. This happened because after the angle 
i s computed, _ it is subtracted from 360°, i.e ., if the DS!a is ''frozen " 
between the computation of the angle and the subtraction from 360° , then 
the DS!a wi ll display the complement of the correct display . This effect 
will b e docwnented as a program note for all missions and will be c l osed 
by this action . 

d. SDR-118 - wring a. test of the docked light IM/CM vehic l e configura 
tion, jet firings were recorded while the vehicle had zero attitude errors 
a nd small attitude rates . The SDR sugges~s that thi s problem was the re sult 
of simul ator system problems, but closure wil l await f urther GAC investi 
gation. 

e . SDR- 119 - ~his SDR involves V06N1+9 RR reasonability failures dur~ng 
PGNS RR updating . Since the FSRR, MIT/SDL has made additional runs with 
state vector and RR e rror s that show nominal performance but result in 



V06 Ilj1+9 alarms for about the fir s t 10 marks . Tni s i s considered to b e 
normal progr am operati on . The reason for GAC I s observing V06N49 1 s with 
zero state vector and RR errors is not un derstood but seem to be l j_nked 
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to I MU errors sj_nce the runs were made wi t h otherwise e rrorless conditions . 
The SDR wi ll remain open unti l there is a more comprehensive expl anation of 
the cause for the V06Ilj1+9 alarms . 

f. SDR -120 - This SDR reports the observance of a gradua l vehicle yaw 
attitude command during and near the end of F64 . The SDR will remain open 
pending f urther GAC evaluation. 

g . SDR- 121 - D~ring a PGNS l unar surface run ) P22 faile d to t erminate 
automatically when range t o CSM exceeded 400n . m. Anomal y report lr-lD-17 
h as been written a nd thi s conditi on will be corrected in llJMINARY lE . A 
program note will be i ssued for Apollo 14. 

h. SDR-122 - Since 6VcDH components are computed after 6VcSI compo 
ne nts in P72) when P76 i s se l ected after P72 ) the N33 display will b e TIG 
of CSI but the i\Jc¼ displ ay will be 6VcDH · Thi s will be documented a s a 
program note f or a ll mis s i ons and thi s action wi ll constitu~e c l osure . 

In conclus i on ) lvl.r . Greene stated that a su cces s f ul nominal or abort IM-8 
mi ssion can b e f l own using illMI NARY 178. 

7. Mr. Iarso.::: then di s cussed the outstanding anomalies written against 
the I.UMI NA~Y lD program . He stated that none of t he a nomalies is critical 
and that workarounds a r e avai l able f or a ll of them . 

8. The las t speaker was Mr. B. Suchocki of Flight Crew Support Divi sion/ 
KOC who stated that the crew has flown many training f li ghts on the IHS 
simulator and that they are ready to fly the Apollo 14 mission . 

9. Copies of all the s lides presented at the FSRR are available from the 
llJMINARY Program Engineer , Mr . Price ) at extens ion 2308) s o to lighten the 
r eproduc~ion work) these slides are not enclosed here. · Also) any questi ons 
concerning the FSRR should be direc t ed to Mr . Pri ce . 

/-) 
L?. -

d C. funseith ~ -l~---
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