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MISSIOH pro,le dependent
3/1/72 Basic

THE SPS ANALYSIS ASSUMPTIONS ;i_m-*
FOR THE SPS PROPELLANT ANALY§I§;

.:.;:'.;-.'

o '“1 “A11 spacecraft weights and the sequent1a1 consumab]es Tosses
“‘were taken from the Spacecraft Operat1ona1 Data Book Amendment 114,

2. The engine ISp assumed for this ana?ys1s is 314 8 seconds

3, ‘The 3¢ d1sper510ﬂs are the RSS of the pena1t1es 1mposed on

" the SPS margin by 3¢ dispersions. in ‘propellant Toading,; mixture ratio,

engine IS , maneuver aY, spacecraft weight, and consumable weight 1osses.

4, The CSM/LM we1ghts for the J-missions have 1ncreased to an
extent that, for some launch dates, the S-IVB will not have sufficient
propellant reserves to compensate for a 3¢ engine. Thus, in order to
have a combined 3o confidence level for the S-IVB and SPS, the S-IVB
AV deficit is covered in the SPS propellant budget.

5. The ground rule for a contingency allowance is to budget for
either an LM rescue or for a maneuver to avoid adverse weather conditions
at entry, whichever produces the least SPS margin. The AV for the LM
rescue allowance and the weather avoidance allowance is 600 ft/sec and
300 ft/sec, respectively. For this mission, the weather avoidance
allowance produces the Teast SPS margin,
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APOLLO 16 SPS PROPELLANT SUMMARY

$3/27/72

Mission profile dependent
' 3/1/72

[APRIL 16, 1872, LAUNCH DATE;_?2° LAUNCH AZIMUTH]

Basic

. Item : - Required, 1b Remaining, b
Expected Toading . . .. .5, . . ... | o 40 7396.0
Trapped and unavailabTe. . L 4414 40 354.6
Outage . : 59.8 40 294.8
Unbalance meter . . .vi . . . . .. 100.0 40 194.8
Available for aV . . .°. . . . . - 40 194.8
ReqUired for AV

LOI (2807.0 fps) . . . . . . . .. 24 788.4 15 406.4
por (206.1 fps) . . . . . . . .. 1 576.6 13 224.8
CIRC {99.6 fps) e e e 396.9 13 432.9
LOPC-1 (158.7 fps) . . . . . . . . 613.2 12 819.7
LOPC-2 (282.5 fps) . . . . . . . 1 064.7 171 755.0
SHAPE (40.0 fps) . . . . ... .. 160.5 11 5%4.5
TET {3212.2 fps) - . . . . 9 999.2 7 595.3
Nominal remaining . . . . . . 1 555.3
Dispersions
TLMC (23 fps) « « v+ o o . . 262.2 1 333.7
-3c performance . . . . . . .. . 363.6 969.5
S-IVB AV deficit 0.0 969.5
Margin above 3¢ . . . . . . . . .. 969.5
Available for contingencies* 969.5

. _
969.5 1b is equivalent to 365 fps

end-of-mission reserve,
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Ground RUng'and”Assumptibné

Sioo 41, Following transposition.and.docking, ‘the S-IW&.performs the . . .
o evasive maneuver. o L _ | |

2. Two midcourse correctiShs;itranSTﬁnéﬁf”are &
burns with one MCC followed by an RCS trim, &

S 3. One midcourse correctian (transearth) is éxgquted.as an. RCS
- burn of 5 fps. R e B

Yo

4, .Quad management is to be determined during fﬁé;mfssfon.'
5. Single jet RLS control during SIM exps. \
6. Couple jet RCS control during SIM off periods {major burns),
7. A1l maneuvering at low rate {0.2°/sec) both docked and undocked,

. 8. Attitude hold deadband during SIM photography and major burns -
00500 .

g, Attitude hold deadband at other times - 3.0° {excenti for 2°
deadband test).

10. Lunar orbit usage SIM photography 1.0 1b/hr
Rest periods 0.1 1b/hr
Other 0.5 ib/hr

11. Nominal uilages.

12. Redlines have been defined by the Flight Control Division as an
aid in assuring that mission rules are not viclated during the mission.
They are subject to review during the mission as mission phases are
completed and systems capabilities are evaluated. In the event the rescue
redline is viglated prior to rendezvous, lunar crbit photography activities
can be curtailed to conserve propeliant. The Tunar orbit redline includes
& nominal transearth ccast phase {with all navigational cightings) plus a
3 sigma G&N TEI cutoff error MCC. If a rescue s required and the lunar
orbit redline is violated prior to the nominal TEI, TEI can be performed
early and navigational sighting activity curtailed during the transearth
phase. The rescue redline is based on the minimized activi<ys during
the transearth phase.



o _Missfq.-n'pfgfile dep-e_f_l':déh’t_
©.3/1/72 Basic

AFDLLO 16 SM RGS'&N&LYSIS

Item Required, 1b | "Remaining, 1o

Expected loading - "”-’j342.4

. Initial outage M/R -'-1545:' -
Total trapped - 26.4 -
Gagiﬁg inaccuracy ™ . 80.4 - -
.be1iverab1e_ o 1220.0

Nominal usage
|

Translunar coast 2C0 - -
Lunar orbit 468 - -
Transearth coast 92 - -
Total 760 -—
Nominal remaining usable 460.0

*This gaging inaccuracy allows for a 6 percent of total loaded
uncertainty. The final consumables analysis will show an increase
in deliverable propellant of 22 1b. See Volume I of the SODB for

a discussion on gaging inaccuracies.



3/27772

300 -

I | [ HE ! LM | . AL
- — = Lo ~ PRI LY P | o — T T
B &y by RS Sieg gy s S A LN
Fo 23w - - i A G
C'e & ooJm—iT = oo e p— T T t
W o @] P — -l L N P P 1y — T
EE & e — e e " By 1 “
Fs o 1] - S D 4= = 2
C&c 2T e ke e e i o
=] .m =] D P T : o - H
=G 2] 1 S S — O S P S —
) m = 1 +
= T _ —— _ TR - HI . F.— 1
Yl = m - ] _ll....w\... il S S S —
IR _ e g
43 g.a] =t e G i e S
BARE- e EEas L sty St -
s b T - _—
k] - - i I - :

E e ey v R :

I R = = i e

180

160

140

120

100

E
E
= = -
i) B -
= e -
wr - LI
= - +
& N -
=2 e - E
S n“ |.Tla|||.ﬂ|...
ds i — =
7] NS T -
8 pgEe o
3 frg e —

patz)

epellant profile, {April 16 launch date)

-Total SM RCS pr

,;‘Z&ufc. L 2 S
r T

L0 I O N

Mayfield/SMBIMPAD ifor Flignt Pian

. e =
/ .w  —
_Wu E J e IR D A U - S S I B I ppp— H— -
Y e e 8
ZSp= S == s = s bl rem St
=9 H=E3 f=) —1 e : : = e
M m mll -ll-_l.ll — I : r = - I..| - lz!J.I..l-I..II.!.I NP r_.||||._
- L h | n
=
= & & & & &8 & § &

q1 ‘Burutewal yueypdesd O3 WS 31esn

L l ! 1 1 J

m =] =] = =
£ L= - o
—

Waguan ‘Buiuiewad jueyadold Sy algesn

220

Ground elapsed time, hr

Tatal SM RCS propellant usage prafile,



Usable RCS propellant remaining, percent
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