
''''~·.l\ll!k'''S.J''''.-......*....., .....-.,...

o NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MANNED SPACECRAFT CENTER

HouSTON. TEXAS 77058

,

REPLY TO
ATTN OF: PA (72-S-6)

TO: Distribution

TECHNICA~ L1BRAR't
BUILDING 45
7 June 1972

JUN 20 1972

, -,

. '

,.

'.

~. ,.. _~-

FROM: PA/Chlef, Apollo Data Priority Coor~lillRl&i~cecrall Cenler
SUBJECT: Mission Techniques for Apollo 17, Lu~gy.$trr1lnxij,JlOA~cent

DOl lis the same as Apollo 16 as far as monitoring techniques and 'go'
for DOl are concerned. As a result of DOl 2, the trim rules are changed
In that we will also trim underburns to I fpsas we did overburns on 16.
The engine usage Is the same. RCS l' less than 10. and SPS If greater
than 10. If we go Into DOl 1 under SCS control then the EMS Is loaded
normally IVc)lbut,under GaM control we load 6V total to make trimming
easier. daN failures during DOl I are cause for termination. not
SCS completion.

The CIRC/DOI 2comblnatlon needs a little more looking at. What we
want Is a Hohmann transfer 'or DOl 2, elRC befOre DOl 2 by about
2 minutes. eiRe Into an orbit that Is 60 clrculer at TPI. enough
time ~etween P24 and CIRCI a~d some room to move the combination
In real 'time If I~'s requ red. MPAD will look Into this some more.

It takes an overburn of 1.7 seconds at 001 I to put us on a trajectory
requiring bailout and the monitoring/execution procedures {Shutdown on
PAOburn tlllltl Virtually ~racludes that. However. MPAD wll prepare a
cannad bailout assuming 1.7 second overburn for execution at AOS plus
12 minutes. Enclosure I. shown b;, O. Scheffman (MPAO), describes the
trajectory behaviOr for varlous.o'lerburns.
Since there ain't hardly no way t6 need a bailout. we will not go
to the bailout attitude for AOS a'Ur DOll Instead lie will be In attl·
tude to do the J·2 landmark tracking (OJT. If the Inltlel ground
dete Indicates we need a bailout then we wIll hustle over to the
bailout attitude. Both the la~ark tracking and bailout attitude
wIll permit hlgaln cemm. The votIng for bailout Is unchanged. One
ground vote saying bailout Is enough.
The co~ltlons making us no go fOr 001 2 are the same as those making
us no go for SEP. The biggest concern setMs to be In the YHr comm
area In that the CMP must confirm he has done eIRe before we do 001 2.
However. with the redundtncy In the YHr tnd the feet that It's cheeked
out btfort UP and used a'Ur LOS and hading to eIRC. there should be
no surprIse. rallures late re~ulre reconflgurlng the VHr to get comm
back. e. Lewis (CPO) will look Into this 'or both vehicles.
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Aquestion coming out of this Is 'how late can DOl 2 be?' Obviously a
minute or so Is okay. MPAD will give us the penalty In hover time for
being late.

If we allow a radial component In DOl 1 the SPS EOM reserves are In­
creased by about 35 fps. We are certainly 'go' for a radial component
In DOl 1. The savings Is a result of making lOll more efficient.

e. Wollenhaupt (MPAD) showed us some prelfmlnary landmarks he would
like to track In order to tie photography from earlier missions to
Apollo 17. The spectflc landmarks can't really be done yet because
the final trajectory Is not known. However, we were able to give
him some gUidelines.

• REVS 13 and 50 can contain landmark tracking
at no penalty since they alreadY contain tracking

• We are willing to track some landmarks during
~ rev during EVA 2. More than that Is too
much penalty on SIH BAY OPS.

We'll stand by 'or Wollenhaupt.

We scrubbed the rev 14 lH visual tracking •. The sun location allows
photography 0' areas not photographtd on Apollo 15 so we need to run
the SIH BAY on rev 14. The lunar sound.r must be checked out 'or
EHI on rev 15 so It's not available. The trad.off turned out to be
SIH BAY photography of new ar.as v.rsus another solution 'or LH
position and SIH ~Y wlnsl The other op.ratlonal tracking Is un·
cha nged 'rom 16.

Enclosure 2wu shown by II. Pres1ty (FCOI to bring the crew up to speed
on the care and feeding of 'JET ON MONITOR " no changes 'rom 16.

Ken Lindsay (GCO) presented the results 0' the wide deadbandSIM BAY
pointing Improvament procedures we did on Apollo 16. (See Enclosure 31.
The performance was very much Improved like Ken and Ed Kubiak said
It would be. For Apollo 17, we will do the docked control like 16
and go 2.5' (Instead 0' 3.0 ) 'or CSHalone to 'urther rescue point·
Ing errors. Narrow· deadband Is unchanged. By the way, Ken and Ed
have written an Internal Note IMSC.EG.72·'l which describes this
effort and the results In detl I so you al watch 'or It. It's still
In the slgno" "'"I and should be pvbllshed shortly.

On Apollo 16, we turned 0" the lGC and tho MET to save power which
did lWay with all the lM sourcas 'or GET. There was no need to turn0" the MET since only the display lights draw any appreciable power,
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let's not turn off the.MET again. Hawever, If we turn off.the LGC
and the MET falls then the crew needs a way to establish GET; Since
the crews set theIr watches to CST, and we can assume they know the day
and whether It's morning or afternoon. all they need IS a sIngle rela··
tlonshlp between CST and GET. At the bottom of the 'LIfTOFF TABLE' card
we will put GET xXX:XX:XX • CST ZERO, DEC X, at mIdnight. This will
allow establishing GET to a minute or so and that's acceptable for the
block data lunar surface aborts. N35 Is used to wrIte In the new GET.
Thank W. Presley and C. Oelterlch for working thIs out.

Late In the Apollo 15 preparation. O. Thorson (FCO) and frIends developed
an onboard gyro compensation chart whIch requIred a lot less arIthmetIc
to use. however, It was too late for 15. We took a look at thIs and
revIewed the need to have the chart and decIded we dIdn't need It at all.
The crew will do the hst P52 In tlme for the ground to compute the new
compensatIons and besIdes we have yet to update them on a LM prIor to
POI

C. TIllman (GAel has run the descent yaw profile on the FMES and saId
that so far It looks okay In that the LR locked on okay and provIded
good data. He wants to do some more work before havIng a fInal opInIon.
He also ran 001 2 on the FMES and saId ·X thrusters are better than +X
besed on the amount of attItude control fIrings. ·X had essentIally
none and +X many. ·X took 25 seconds and +X 35 seconds.

The plane change for ascent will occur It 6 hours + 30 mInutes prIor to
liftoff. We won't know exectly untIl the OT Is done. We went It to
occur on the front sIde and If both opportunities are In coverage l<e lIant
the early one,

S. Grega (CPOI presented a chart (Enclosure 4) for use In rendezvous
after SEP, The lH uses the chart to tell the CSM what to do. The
chert allows the sequence .to begIn anywhere In the football for about
anyet between begInnIng the rendezvous and statIon keepIng. 8eglnnlng
the sequence at max separatIon Is most effIcIent, however begInnIng 30
mInutes prIor to closest approach Is least sensItive and thIs should be
the onboard nomInal. The football trajectory Is perturbed by the accuracy
of SEP executIon. especIally In the cross axIs components. The P24
pads are also degraded. The name of the game Is to do SEP as well as
lie can. Tht ground can start them at the most effIcIent point based
on range at closest approach. The CSM should always be actIve If possl·
ble because lIne of sIght control Is tough wIth the descent state on.
ThIs Is not the fInal chart and Steve can tell you how to use It much
better tlliii I.

. ---'.~----_.' ----------
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T. Holloway and E. Pippert (CPO) showed us several tlmellnes for Apollo 17
and they are In Enclosure 6. I will discuss them one at a time. The
undocklng to POI tlmellne has to be changed for two reasons. 001 2 and
16 minutes from AOS to POI, so the changes are as follows.

I Delete lPO cal because It's Just not required

I Include 001 2

I Call P63 at POI - Bmin (vice 10 on 16)
to allow the ground 7 minutes for lockon and lH updates.
This normally takes 6 minutes but we need .
some pad

The moving of P63 call should result In doing some Jobs, like OPS
check and cockpit configuration checks,before P63. epo will rework this
tlmellne for review.

We will plan to normally read the Backup RlS data In case we have trouble
commandlngl then If thl cOmmanding Is not successful by POI· 7 minutes.
the crew w11 enter the bakcup RLS. GOO Is responsible for determining
success since he Is commanding. In the past when the ground has
to uplink state vectors and AlS, and has not had high bit rate
(lGC data) we hava raad the data to the crew for OSKY.entry.· A
better way to do this Is for us to command In the blind and read
the dah, Then the crew only has to verify and corract Trrtqulred.
The crew would tell us when they see P21 /the uplink Is In progress)
and when they see N02 (the uplink Is comp etel. After verifIcation.
they would do the V33E, This should save quite a bit of time. ·POI
• 5 minutes Is the absolute latest time we should call P63 and P63
must follow entry of state vectors or Backup RLS. If we usa Backup
RlS o a V41 to Ship thl PNGS vector to the AGS Is nOt required unless
the AGS vector has degraded since the last V41 but an early altitude
update m.y bo. depending on errors. Rememblr that Blckup RLS Is used
when we c.n't get the vectors In.

We made a small chlnge In thl ascent prlp tlmellne to allow the LH
systems guys to watch the IHU for a while before we st.rted shakIng
the LH by donning suits and Jettisoning gear. We'll powerup the PNGS
before e.tlng and do the first P51 after e.tlng,

We will plan to do P22/P24 and the slghtlngs on four stars for post·
flight LH position and gravIty deflection, hOwever. these get scrubbed
for problems as they dId on Apollo 16.

----------~---- -
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The post docking timeline is unchanged from 16 except for deletion of a
LIt S.Y. update to the CSM. It's not used or required. I would
remind you that this SEP can be delayed at least 30 minutes with no
problem If the crew has trouble getting ready. The 2 fps poslgrade
maneuver is nice. . ' ...

W. Lamey (MPAO) showed us Enclosure 6 which shows the yaw r~ulred for
ascent to maintain steerable coverage. We must yaw right 30 at lift­
off plus 1 minute. ,This requlretnent may also be valid for descent
aborts but we must check It. The 30' yaw will be maintained for TWEAK.
It also looks like the LM will have to stay heads up for pre-TPI
tracking to maintain steerable coverage.

The procedures we tried on 16 (No N49 after 5 marks) to see If a
post Insertion LH vector to the CSM was required didn't work. The
line of sight was too close to the sun. Therefore, If there Is any
question In the FOO's mind about the CSM's version of the LM trajectory
we will send a vector. We've sent one every time so far.

The trim, tweak, bailout limits are unchanged from the final 16 criteria.

Trim X ( 2 all Insertions
Any tweak) 5 In X, Z• execute It.

Only minutes: seconds of TIG will be passed.

One of the things that cause e lot of work for the flight plenners Is
the varying At between Insertion and TPI for the different launch
oprrtunltles. We will use the nominal (. 48 minutes for OEC 7) for
al months and opportunities. This means that TPI occurs at sunrise
• 16 + 2 minutes for all 'nomlnals.' For the same reasons Wft will
use two times for surface aborts, 40 minutes and the nominal. The
one providing a TPI closest to sunrise ·16 minutes will be used.

The remainder of the Items on the agenda which are not called out In
these minutes are unchanged from Apollo 16.

Open Items are:

a. CIRC/OOI 2 Planning MPAO

b. Hover time penalty for Late 001 2 MfA/)

c. VHF Reconflguratlon for Last Comm CPO
• 001 2

2

.------- ,---J
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d. Minimum At • LNOMRK TRK TO CIRC cpo/es
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e. 001 Bailout Maneuver MPAO

f. Landmarks for Mapping Calibration MPAO

g. Undock to POI Tlmellne CPO

h. LM yaw for Steerable - Descent Aborts MPAO

I. Head Orientation for Pre·TPI Track MPAO

\
I

i

j. Requirement for V47 If Backup RLS
Used

. ' .
I' /,.
'~-I')lf' • ....:., /.JJ• y'Y
Philip C. Shaffer

PCS:bJb
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,?lP S2J, JET-oN MONITOR

2

EIvc.Losv.ee 2.

2
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t COMp.re DAP attitude error with .elected DAP attitude deadband
One. every s.cond. If attitude error exceed. the deadband by more than
a .peoitied toleranoe, the sottware ieeue. the "ster alarm by .etting
the ISS werning light (Ch 11 Bit 1)•. PI\I1",6 "'S,..o FI4 ... lle4<., ISS
"A'.. 'a'1 ,4&$Il'M:(, ",. PItv (,114..... MAlt ""
ACTIVATION

t Establbh P20, opt I.

t Insure CMC Mode it Auto Or Hold and SO Control 10 CMC •

• CrcTlIl-l uplink three P27 command load••

• Cround uplink VJl E.

a Verity operation by !:lOnitor ot VHF CNT in downlink or DSKY displAY
ot N45 (HI lSlS D )')'). '

TERMtNATION

• S.leot another program via VJ7 E XXE (it P20 rot.tion i. to be continued,
••l.ct P)O then re.eleot P20).

• :.<lP..(. ")2. C. /? I
ftECOV"lY

• Initiat. corr.otiv. prooedure. to r.galn cOntrol authority.

• R••et Ch 11 Bit 1 (V25 NO 7 E, lIE, IE, E).

• R••at M.ater Alarm.

• EAp ia CHO re.tart prot.ctad •

•

,

(
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[LIGHT· TEST RESULTS

RESULTS AGREED CLOSELY WITH PRE-FLIGHT

PREDICTIONS

• CSMt,LM DOCKEq

• JET FIRINGS PER ORBIT REDUCED FROM

100-200 FOR APOLLO 15 TO ABOUT 40

• BIAS POINTING ERRORS REDUCED ABOUT 3 DEG IN

ROLL AND 2.5 DEG IN COMBINED PITCH/YAW

• CSM ALONE

• JET FIRINGS PER ORBIT REDUCED FROM

28 FOR APOLLO 15 TO 23

• BIAS POINTING ERRORS REDUCED ABOUT

3 DEG IN ROLL AND 2.5 DEG IN

COMBINED PI TCH/YAW
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• NARROW DEADBAND

i

I

USE .5 DEG DEADBAND AN.D NO P20

POINTING BlAS (t = 90°,

f = 52.25°, 9 = 0°)

PRELIMINARY RECOMMENDATIONS
-. FOR APOLLO 17

• BIAS P20 POINTING VECTOR 2 DEG AS

IN APOLLO 16 ( ,,= 86.74°, p= 52.200,

9:: ·M1.550)

•

• WIDE DEADBAND

10

r -- - --. - --. - ------~-----._------------ ..
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PRELIMINARY RECOMMENDATIONS
fOR APOLLO 17 - - continued

• CSM ALONE

• WIDE DEADBAND

• USE 2.5 DEADBAND AND NO P20

PO INTI NG BIAS

• NARROW DEADBAND

• USE.5 DEG DEADBAND AND NO P2D

PO INTI NG BIAS

• WIDE DEADBAND RECOMMENDATIONS SUBJECT

TO CHANGE IF MASS PROPERTIES ARE

SIGNIFICANTLY DIFFERENT FROM APOLLO 16

II
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