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The Apollo 15 Retro postfl ight report discusses a problem wit h the RTCC 
command l oad processor . Since the publication of that r eport , further 
investigation i nto the problem has disc l osed a software e r ror which is 
outl ined below . 

The RTCC stores data i n a hexidecimal word with an associated exponent . 
The command processor applies an appropriate scale factor to tbe hexi 
decima l word as a funct i on of -t 1

'" identity of t he quantity . The command 
processor then converts t:he h::>I:i -c: .; .c: i ma l Hord into o. 64-bi t bin&ry word 
for subsequent convr.rsion t o oc ta l . However, prior to the conversion 
f rom bi.nary to octal , the binary decima l point must be l ocated, wbich 
is done by mul tipl ying the sca l e factor with the hexidec ima l exponent . 
The l ogic which control s t he decima l shift cannot recogni ze a shift 
greater than 63 places . I f the sh i ft required i s more than 63, an 
erroneous shift occurs . Th i s t hen l ea ds to an er roneous dec i ma l point 
and an error be t ween t he hexi decima l and the octa l data w:i i cb i s used 
for upl ink . 

The Apollo 15 MCC 7 6.V quanti t y was i nput as zero, however, dui•j_ng the 
r eturn -to -earth procesling the 6.V i s converted to an iner tia l value 
a nd then back to local vert i cal. YThe vecto:::-c used for the co!1versio:1s 
W'2 r e not exactl y i dentica l due to the Rl'CC integr at i on control l ogic . 
Thus during the conversions , the MCC 7 6.V of zero became a very small 
numbe r . This very small number require d ¥ binary decimal sh i ft greater 
t han 63 places . Thus during the connna!1d load generat i on , the smal l mu:n.ber 
wi th a mi splaced decima l became a l arge number . Return - to -ca:r tb solutio!1s 
which have been interna l ly generated and not manuall y input , have always 
had 6.V c omponents that req_uired a decimal shift l ess than 6 3 p l aces 
( f rom a ll records and re collection of no command probl ems ). The poss i 
bility of an error due to a very smal l 6.V compone nt. has a l ways been 
potenti s lly pr esent . - -
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Since the MCC 7 maneuver bad a l .so been manually i nput to tbe MPT, a 
comn.i3nd load based on tbe MPT was generated and uplinked without 
incident . However, .a command load error could have occurred here also 
if the numbers involved in the transformation of IMU !::N ' s to LVLH 6V ' s 
would have been such to r equire a shift greater than 63 places . The 
only difference between tbe 6V ' s which were input to the MPT and the 
,r eturn -to -earth processor was tbat the input 6V's were in di fferent 
coordinate systems (MPT wrt I.rvill and RTE wrt LVLH ), and thus involved 
different transformation factors for the final LV'LH 6V ' s . The fac t that 
the command load worked for tbe MPT and failed :for the R'l'E was merely 
coincidental, and bad the numbers been different the MPT co1'.!lllland l oad 
could have been in error also . 

During the simulatiornfor Apollo 15, a RTE command load based on manually 
input 6V's was never generated . The procedure involving the msnual 
input was developed to bias the MSFlif targets for execution on the onboard 
P2 3 vector , and thus keep the 1:23 vector "pure ". However , during simu 
l ations , CSM system failures were introduced which a lways precluded 
onboard navigation and its resulting P23 vector (wbicb is required to 
exercise tbe procedure to bias the MSFN targets ). Apollo 15 was the 
first mission to use tbis biasing technique and previous missions bad 
not required command loads to be based on manually input RTE maneuvers . 
The internally-generated RTE data as well as any other RTCC command data 
could have produced a decimal shift greater than b3 pl aces ; however , 
the numbers used by the 0 0min2nd y,:i:-ocess0r have been such a 1119.gni t,__de that 
tbe problem never occurred prior to Apollo 15 . 

Tbe command l oad dec i mal shi ft logic, wbkh affects all RTCC command 
l oads, will be fj_xed for Apollo 16 . The correction will cause decimal 
shifts grea t er than 63 places to be recognized and the binary number 
will be set to zero . Also , i n tbe :future, any procedure i nvol ving 
computer operations (RTCC or CMC) should be exercised during simulations . 

. ( If this is not poss ible , spec i al t i me should be allotted to verify the 
procedure with the RTCC and tbe CMS and Llf.iS . ) 
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