. - Lovell

|
APOLLO 13
LM MALFUNCTION PROCEDURES
PART NUMBER S/N
~ SKB32100076-386
FINAL
i
-

. 3/16/70

y

G&L
» DISPLAYS

PNGS

. DPS 4 CES A AGS

RCS . APS






APOLLO 13

LM MALFUNCTION PROCEDURES
REVISION
(FINAL)

MARCH 16, 1970

a0
PREPARED BY: oAl o
D J. HUBKON
BOOK MANAGER

SPACECRART SYSTEMS BRANCH
APPROVED BY: J/7-

M. E. DEMENT
CHIEF, SPACECRAFT SYSTEMS BRANCH

APPROVED BY: A/é%mﬁ kil obndl

HELMUT A. KUEHNEL
CHIEF, MISSION OPERATIONS BRANCH

It is requested that any organization having comments,
questions, or suggestions concerning this document
contact D. J. Hudson, Spacecraft Systems Branch, CF23,
Building 4, room 251, telephone number 4371.

This document is under the configuration control of
the Crew Procedures Control Board (CPCB). A1l pro-
posed changes should be submitted to the Apollo Flight
Data File Manager, Mr. T. W. Holloway, CF34, room 230,
telephone HU 3-4271.

Distribution of this document is controlled by
Mr. J. W. 0'Neill, Chief, Flight Planning Branch,
F1ight Crew Support Division.






APOLLO FLIGHT DATA FILE
LM MALFUNCTION PROCEDURES

(FINAL)

REVISION 3/16/70

LIST OF EFFECTIVE PAGES

* INDICATES CURRENT CHANGE

PAGE NUMBER

T.it]e ® e o e o o © o e o o o

Signature Page: . « o ¢ ¢ o @ 4

LOEP
1 thru 6

7 thru 128

13
17
27
33
37
41
49
55
63
67
T
1

thru
thru
thru
thru
thru
thru
thru
thru
thru
thru
thru
thru

16
26
32
36
40
48
54
62B

80

ISSUE

3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70
3/16/70

This Revision is a complete reprint and
includes all changes to date.







LM MALFUNCTION PROCEDURES ‘/

MARCH 16, 1970

SOURCE MOCATA

DATE

d

. APOLLO 13

FLIGHT DATA FILE

THIS PAGE
INTENTIONALLY
LEFT BLANK

PAGE

1



PAGE 2

APOLLO 13

G & C DISPLAYS MALFUNCTION INDEX

1 FDAI ATT ERR ABNORMAL
la AGS ATT ERROR ZERO

1b AGS ATT ERROR NON ZERO
2 FDAI TOTAL ATT ABNORMAL
2a FDAI OFF FLAG APPEARS

3 RATE DISPLAY ABNORMAL

4 RATE GYRO TEST FAILS

|l S atv i T e e

5

RNG/RNG RT
PWR/SIG FAIL LT
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DATE MARCH 16, 1970

300LMS-1034

SYMPTOM | PROCEDURE REMARKS

(]
|

‘ | __J Attitude error dlsplayf lost hln a'a
| 1 ) 3 fected FDAI only for selecte

FDAI att error abnormal fed. ATT MON sw? :G&:J Switch input source. | source.
: Switch input to other FDAI 1
i T ATT MON - AGS sy 4]
I 165 | ST MON - PO (oter SIGNAL PATH FROM PGNS T0
i =il YES J§ ONE FDAI ATT ERROR DIS-
| NO Att error norm? -S=g PLAY FAILED.
| NO
| ‘ \ ‘ @ @ Failure affects displays only
| 5 | Switch input source. ﬂ hu
| ®ATT MON - PGNS [
| NO § FDAI ATT ERROR DISPLAY ONE OF THREE LGC ATT ER-
1 Atterrornom? 8= FAILED. ROR SIGNALS FAILED OPEN [=~8=4  @ATT MON (2 - AGS
OR BIASED.
| YES
: \
| 1
| ]
] Switch input to other FDAI. .‘!I
I ATT MON - A SIGNAL PATH FROM AGS TO
| ; 69 (other FOAD 1 v ONE FDAY ATT ERROR DIS-
| tt error norm? =8 PLAY FAILED
| NO
: \ @ @ FDAI attitude error display will show
Lﬂl : YES [12 No 13 m erroneous nonzero value in affected
: Needle failed at zero? All axes? r [14] axis.
ONE OF THREE AEA ATT ER- @ATT MON (2) -

la : No YES ROR CHAN FALED OPEN. | |  eGUID CONT - ;ﬁ%s
I

AGS att error zero when
it should be nonzero : m @ IA'GSI e;tttitu#tu;;rrddcmwtaﬁms

imii 0 atty i
| 15 , PGNS 18] :

Normally nonzero when: | HDEEIre =4 AUTO DISCRETE (84) FAILED ® AGS wtamatic sart/stop of WFS
GUID CONT - PGNS ] = OFF. (:stv computations and dis-
MODE CONT (AGS) -AUTQ | plays are unaffected, except for
400 =10000 or 20000 I 1 = : attitude error.

or |

GUID CONT - AGS i 7] Al 18

MODE CONT (AGS - ATT HOLD| DEDA C 400-+ 00000 ] i ity re-

H ASS AT ; MODE CONT (AGS) sw? {8 ®MODE CONT (AGS) - AUTO |\ B ac 0UT-OF-DETENT RE- @ ;Eisnsa::ltyu?: a.maﬁim'e“ 3

ACA- neutral I Att error zer0? Lo LAY FAILED CLOSED

GUID CONT - AGS | AUTO ® ‘ YES 00

MODE CONT (AGS) - AUTO | (@) i AGS atttude hold caabliies
: 2 2 are lost.
| LUNAR SURFACE FLAG FOLLOWUP DISCRETE FAILED (®) Check and reset lunar surface flag
| FAILED SET. ON. Ift flag :ailed set, AGS guidance
1 steering lost.

L | O ey

. » 0 (S} — o

AGS att error nonzero | 22] NO .
when it should be zero [ T o All axes? 5= ONE OF THREE AEA ATT ER- [~ GUID CONT - AGS will result L_gmad 9T MON (2) - PGN:

| = ROR CHAN FAILED BIASED. in abnormal vehicle dynamics ©GUID CONT - rc_ié
|

Normally zero when: |
GUID comT- %s o
MODE CONT (AGS)-ATT |

A % AGS YES
o | cuoconaw Puise or direct? 2 ot ACA - e ]
= I
ACA - out of detent | Att error zero during mvr? |- PEN.
or I
GUID CONT - PGNS NO
— 00000 : (8) | (%) capabilty of changing AEA attitude
= hold inertial reference with ACA
: 3 o cowt - PGNS 30 3] fost.
© GUID CONT - P!
' PN YES | OUT-OF-DETENT FOLLOWUP
| Att error zero? = RELAY FAILED OFF.
I ‘ Jno
| (@) 1t in PGNS, failure is applcable to
; 2 - axis steering. If in AGS, attitude
1 [32] eoeoa ¢ 400r o £ O P B?SA“" be established only via
? ?
: AL ” Mteror_zer07 |84 570 DISCRETE FAILED ON.
' YES NO
: %
| o] ©MODE CONT (AGS) - 36]
| AET%M def GUID CONT PATH OF
®ACA - t
| outof detent v | FoLLOWUP DISCRETE FAILED
| Att error zero? -l OFF
|
|
|
i FOLLOWUP DISCRETE FAILED
i OFF
i

Lo




PAGE 4 APOLLO 13 FLIGHT DATA FILE ]

| LMA790-3-LM
| APOLLO OPERATIONS HANDBOOK
[ SYMPTOM PROCEDURE REMARKS
2 @ Orbital rate and inertial total at-

titude displays are identical 1 min-
@ ute per orbital period. Waiting 1

)
|
|
l l bl biguit!
| T YES 7 OROEAL pri 3 minute resolves possible ambiguity.

FDAI total att abnormal — FDAI OFF flag visible? ] £ NO TVJalt 1l & observa DAL NO ru
| ®FDAI | (2) affected FDAI [ FDAI FAILED
| NO - alt position (ORB RATE FDAI total att changes?

2 | or INRTL) YES )
(V8]

S : FDAI moves? _] £’
| e S o)

FDAI OFF flag appears | FDAI OFF FLAG FAILED. )
| LJ
| (5]

I 5 YES (9T omoeAL =
pnl
| —l ORDEAL operating? I @ @ Failure may be confined to ORDEAL g
| OFDAI 1 & 2-INRTL resolvers to only one FDAI
| NO YESH 8 ] =
| Total att display norm? ORDEAL FAILURE (@)
| i T e
NO
| . @ LM did not achieve desired auto- =
| _i] 3 matic or manual maneuver %
| =)
[} ®Place FDAI's on alt inertial lﬂ [be
| sources. —
| - YES JTO OR MANUAL MNVR
1 Both FDAI's agree? PROBLEM %
' ! 2] =
| 1 Compare gimbal angles :
: DON'T KNOW ©VAIE
Abnormal total att? ®V16 N20E
: oMnvr to 0, 0,0
H PGNS AGS NO |  DSKY & PGNS total att
| agree?
| A LNYES
| 4) | (&) Acs-MU alignment  capabilty
: 13] Switch input 14 ISI Switch input E] (L2 Apn AT [ g e ] |
I SATT MON - AGS FDAI TOTAL ATT DISPLAY @ATT MON - PGNS CDU ZERO FROM LGC
NO NO
} Total att norm? i FAILED e Total att norm? FAILED
' i 1B )
] Y | NO
: .ﬂ .E] YES A]
i Switch input to other FDAI ’L‘J AGS/IMU alignment just [~#®=  Orig symptom present in
= completed? one axis only?
| AT 0N - BN (e ONE FDAI TOTAL ATT
| ¥Es || DISPLAY INTERCONNECT NO YES
| Total att norm? a4 FAILURE FROM PGNS
I - <t
i o ‘ ®
2 Failure includes one of six IMU
! _J ET output lines or GASTA failure
i IMU/FDAI INTERFACE Switch input to other FDAI §
| A SATT MON - AGS (other 23] WA
FDAI) ailure includes
| NO AEA/FDAI INTERFACE
| T E— FAILED ?ar:&d?f six AEA output channels
| YES One of three AEA return lines failed
! o
| CAUTION 2% ! N~
T X1 25] %] o
| FDAI that displays symptom ONE FDAI TOTAL ATT T
| SATEMORZ)-EAGS can be driven from one DISPLAY INTERCONNECT @ATT MON (2) - PGS
| source only. FAILURE FROM AGS 2:) LO"
| e
|
| ==l
T RS
(o=
3 : 1 @ Rate display lost. Possible needie <C
may be due to vibration w s
[ ) ves (21 v [ vesf &)

Rate display ab | —+ Both FDAI rate ind agree? j—gmm{ ® Stabilize LM via out-the- Lgmd Rate needies at zero when -8l  ATCA/RATE GYRO o bl
| .;mg;emfa'f::g:d'es i mnvr commanded? INTERFACE FAILED OPEN 8 2
|

NO vehicle motion NO (72} =)
: 3 @ @ Maximum rate displayed > 5°/
Ind rate > LM motion? second.
i E|
: YES RATE SCALE SW FAILED
I i’ OPEN. .
| FDAI RATE NEEDLE ,l] AGS may be selected only if
| FAILURE RATE GYRO FAILED ON ATT CONT (affected axis) -
| PULSE or DIR
! 300LM5-1019
SYMPTOM J PROCEDURE REMARKS
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APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS

4 @

@ Test all three axes in both direc-

300LM5-1016

PROCEDURE

]
|
|
| 1 2 tions
Rate gyro test fails - u & "J
| Both FDAI rate ind agree? RATE NEEDLE FAILURE
: YES
] |
i 1| :
4
! O T D (4] ALL B TEST VOLTAGE LOST, OR
| ny "ra e needle remains at Needles at zero? MR GYRO TEST ROLL SW OR
{ 2610’ GYRO TEST POS RT SW
: NO ONE ™o FAILED OPEN.
|
il ves |1 3]
| Rate needles deflect in one [¥5=] GYRO TEST POS RT SW
| direction only? FAILED CLOSED. & GYRO TEST ROLL SW FAILED
| NO INTO UNAFFECTED AXIS OR
| DOUBLE GYRO FAILURE
! |
| 9
i ';Ijme e NO ~[10]  Dynamic ck.
peg in both
! directions? ©GUID CONT - AGS
| ©MODE CONT (AGS) - ATT
| YES HOLD
| @ ©ATT CONT (3) - MODE CONT A ion: RATE  SCALE - 25°/SEC,
OACA - cmd mnvr in axis ﬂ but switch failed open when test
I 12 ®Monitor for smooth rate i o i
| Wt g, St - :_las r;m.5 /Fanured reslults in selec-
| RATE SCALE SW FAILED OFF. VS OPES | NS EPFLELCISED ‘X)LuEsD ion of 57/second scale
| Response norm? e
|
| NO
|
: | @ 14 @ ?GS rate command fost for af-
ected axis. If roll or pitch, AGS
| 13 OATT CONT (affected axis) DPS burn capability lost
| RATEGYROFALEDIN  fHmee - PULSEorDIR
1 AFEECTED AXIS. SGUID CONT - PN
i PGNS
|
t
5 |
_____@ [} . @ Light is normally on when power is
[5 g i fo shor by RS, (e or R the oy
I cb (1) FLT DISP: RNG/RNG RT 2 signal goes to zero, [ 5
] ! or YES RANGE & RANGE RATE IND (3] Lgh ay fss rardomy ' rene
RNG/RNG RT i INI g ight may flash randomly if range
l'_’" G (e e ] : SD/AC BUS & FNG/RNG T - pen SHORTED. = Remove pawer to ind. fte is <10 fs Neither condr-
reset? ion indical I
| o T icates malfunction
Light on if: | o
Signal lost |
| 4 Ck for open.
A-C or d-c power to \
et : cb (11) FLT DISP: RNG/RNG RT-
open
|
| Pwr/sig fal It - off? s
I
| NO
|
|
I (5]
| ecb (11) FLT DISP: RNG/RNG RT-
| close A @ RR
i wch/AC BUS A: RNG/RNG RT-open T 7 ®¢isp|':;'f§ e b
} YES RANGE & RANGE RATE IND FAILED el A : sg(;(:‘c‘;e:‘?‘:g -
e o] Dlayed on DSKY as backup to i L LPIOCESS.
[ PpsRRiLL-of - [ ot oer RANGE & RANGE RATE nd. c. R04in process
| = (selected via V63E)
/ d. Monitor V16 N78:
| R1 Range XXX.XX nm
: - R2 Range rate XXXX X fps
0]
. " - Alternative di 2
: Verify status of ind-driving source. |YES SShlect sl Ulspay Cokcelunic @ o R'é"ﬂ':;g'::’:agye srg‘tl::-ﬁ?s
i operating). wor B0 (if RO4 in process by V63F)
| @Radar - Ck xmtr power signal Forwhich e AGS ONLY . LBC range, range rate, © - N54
| strength or whicl 7|sp ay source of pwr/sig RR OUTPUT FAILED OR OPEN IN (if R31 in process by V83E)
i @AEA - Ck operation via DEDA. fail It- off? B0 LINE TO RANGE & RANGE RATE IND. ¢. LGC latitude, longitude, altitude
RR ONLY RR & LR OR AGS bl ]
: Source operating normally? l d m all:!:uge (")‘DEIEA 337
. LM altitude rate - DEDA 367
I e I [ O] f. LM-CSM range - DEDA 317
| M ..‘.1] g LM-CSM range rate - DEDA 440
| T FAILURE BETWEEN MODE SEL
SW. & RANGE IND LR OR AGS OUTPUT TO RANGE
: ®Correct source malfunction. & RANGE RATE IND FAILED.
)

SYMPTOM

REMARKS
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PAGE -8 APOLLO 13 FLIGHT DATA FILE

@

PNCS MALFUNCTION INDEX

w
1 LGC o
2
(&5
2
3 RESTART &
—
=
=
()
—
2 ISS S
=
5
3 TEMP
4 GIMBAL LOCK {%{—
5 TRACKER
6 ALT
7 VEL
o
(@))
8 RNDZ RDR e
g ©
________________ b i
3 5 S
Bat NOTRACK : o=
I I £ g
' : d<
; 1 wv O
1

SSR-1 LGC SELF TEST



SOURCE LM AQH

(%2]
L
(o=
)
a
L
()
(o)
(o=
(oL
=
(]
—
-
()
=
=)
L
—
(=9
—
=
]

DATE MARCH 16, 1970

LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
STMPTOM | PROCEDURE REMASHS
(]
|
L | 0 Transient ;u\fgcm c% have exis-
| 1 3 ted either in LGC or 8
L6e 1 Tight on cont , | TRANSIENT -—] 2
\ AR y! CONDITION MSFN & crew monitor LGC &
I Ve evaluate performance.
= DSKY relay that turns on LGC It dis-
Light on if : | ! (010 ables gyro torquing and PIPA capa-
LGC prime power fails i 4 YES {5  Power up. ﬂ bility. Hence, LGC monitoring and
Scaler fails i OGUID CONT-AGS i oPRO LGC FAILURE control of both TVC and RCS at-
- NO titude maneuvers lost.
Counter fails | LGC in standby? Can LGC be powered up! i
| NO YES
|
i ™) @ Attempt repowering LGC by open-
} L restarr it - on? "-. 8] inout chan ck 1 10 (s (10 PO
oVI1 NIOE CWEA OR DSKY RELAY FAIL-
: 1 vis (4] g K Readout of 0, 1, 4, 5 indicates LGC
. (¥ , 1, 4 O indicates
: DSKY operational? 0,1,4,5 inAof RI? fail signal to CWEA.
| i N YES
1a : Q () e /C: AEA - close
YES
1
RESTART = o LGC It - on? ...F’-’ OGUID CONT - AGS =i 1] LGC FAILURE i
| 3 !m ""[’"&‘;m test t
orm -test to
YELLOW i 1 A detormine whether any
lf‘:?:yeia?!yme ! LGC capability remains.
| r'—’-l
}g‘ﬂp’““ | DSKY RELAY FAILURE
Night watchman or | [PONS | ot ey
Voltage failure |
S
2 ]
|
VES 5
1ss } 1] e 2| Display alarm code o)
i 0:05 NOSE
NO ©Record alarm codes ®Verify failure with MSFN
RED : 3 ORSET ves 13 before switching to ait (1) subsequent 155 mattunction indi-
Light on if: | . 1SS & PROG ts remain off? |8l TRANSIENT ISS CONDITION e """"{ mﬁ" MSFN is cations lost.
IMU fails | )—I NO without switching guidsnce.
ICDU fails \ CWEA OR LGC OUTPUT
PIPA fails during thrust i CHAN FAILURE
! " |
: @ @ Following alarm codes are gener-
1 -Ll n:)d‘ 7b7y7|isted failures:
® . - PIPA and ICOU failure
| om G CONTZ MG o 10777 - PIPA and IMU failure
i . ={E }i;;; - MU and ICDU failure
| g - PIPA, IMU, and ICDU failure
| Alarm code? 9&14 If any of these alarm codes occur,
137177 :
i I S E
: 7] KOUA/D ck each step indicates that transient
| :\"‘l:wng 07777 00777 discrete was generated.
Yaw - 0° [——. 9 PIPA ck
| el Q@) L6 monitoring and control of
! Ro - 0° ovI6 N2IE 19 thrusting lost.
: VA0 N20 - Zero LDU's A regster zooor | MO F pPA FAILURE - DETECTION
i e >300 counts/min’ CIRCUIT FAILED (@) (1S/C: AEA - close
| —— N YES
F 1COU A/D
: g DAL DK regsters |_quft ™" Secrion FALED. 010
: I YES PIPA FAILURE ®
| 2] o0 0/A ok Function AD | D/A
: SWO0E CONT : R.mmn; Failure | Failure
| (PGNS) - Fine align NO YES
H :ﬁ;c[ 14] Stab loop ck Coarse align M | N
I wm .&wn';& att hold. Att error signal NO
® eV16
: R1+00325 o Compare PGS & AGS ;o'::“mtomm YES | YES
| R2+00325 FDAI total att & DSKY iglestolGC] N0 | YES ]
i R3+00325 resdouts ,.E] IMU stab loop YES YES
i PGNS FDAI evrov,noedcs PGNS FDAL total att or R NO Cage mode YES YES
" wloaded values? R2, R3 drifting? " [=@nsl LGC INPUT CHAN FAILURE MU falure-detection] — 10
i YES & i circuit
| YES Coarse align in )
| ] gimbal lock
| Lﬂl [1] 18
| LGC INPUT CHAN MU FAILED. . LGC can perform functions not re-
| FAILURE .mm toevatuate: @ quiring IMU inputs.  After each
| och(11) PONS: m‘gl m"ns;m vectors
| IMU OPR - open Ve ML
i A-300LM3-1024
SYMPTOM PROCEDURE

8a

SSR-1




V41 N72€

Respond to V04 N12 option with

00002 (continuous designate):
oV16 N72E

DSKY registers & FDAI error
needles display input shaft & trun-
nion angles?

YES

i

®Verify performance with MSFN.

o]
TRACKER LT LOGIC OR COU FAIL
CIRCUIT FAILURE

|

9 ] Manual RR acquisition

If under PGNS control

ePerform P25 or AGS acquisition
steering.

©RADAR: TEST/MON - AGC

©RATE/ERR MON - RNDZ RADAR

®X POINTER SCALE - as desired

©RNDZ RADAR - SLEW
Slew antenna until RADAR:
SIGNAL STRENGTH peaks.

®Perform side -lobe check

®RNDZ RADAR - AUTO TRACK

If under AGS control:

®Perform AGS Manual Rendezvous

Radar LM State Vector Update

= PAGE#1Q APOLLO 13 FLIGHT DATA FILE
LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM ‘ PROCEDURE REMARKS
1
3 : (D @ R1 readout of 0, 1, 2, 3 indicates
| .l.l 2] Tnput chan ck IMU temperature is within limits.
TEMP t * V01 NIOE 2
- | e LN VO 1 po—— i
YELLOW | YES 0.1,23inAofRl? s temperature for at least 15 min-
ht on if YES utes. Critical maneuvers can be
tLgm; gﬂtlomgms I 3 + conducted within this time. IMU
12 stab loop and velocity measure-
;33 ; | 4_' 'i] __U ments will be degraded after this
! TRANSIENT CONDITION DSKY RELAY OR LGC OUTPUT Verify MU _performance with time.
: CHAN FAILED. MSFN. If MSFN is unavailable or
confirms IMU unusable:
< Subsequent IMU out-of-tolerance
: SQUDLCONTSACS @ temperature indications are lost
| 1
! o Verify IMU performance with
| MSFN.
|
|
i
4 : @ @ LGC commands coarse align when
. MGA > 85
12 i 2] 3] Realign IMU
GIMBAL LOCK 4 Gk INERTIAL REFERENCE IS LOST. oPerform P51 to establish att
| NO ATT It-on? YES o reference.
YELLOW : NO
Light on if MGA>T70 ]
|
: l] Ck gimbal angles. »3-]
| ®Mnvr to avoid gimbal lock
V16 N20E VES @KEY REL
: R3(MGA) > £ 70 7 >
| NO
: GIMBAL LOCK It unusable for
|
| ,ﬂ ﬂ monitoring
! GIMBAL- LOCK DETECTION o] OKEY REL
| CIRCUIT FAILED ®Monitor DSKY-displayed angles
| to avoid gimbal lock.
|
+
I
5 @ | 2 ;10 TRA(‘DK It may ta!so ':)e otn, bu;
oes not represent malfunction i
} ﬂ ©RSET _ﬂ 00521 ﬂ lock-on has not been achieved
TRACKER T — i PROGRAM ALARM CODE? LOSS OF DATA-GOOD DISCRETE
—d T0 LGC
| IRACHERITLofia Occurs without NO TRACK It. LGC
YELLOW | YES 00515 will not process RR data
Light on if data-goodis | ]
Jost or RR CDU fails while |
RR is under LGC control | 4] SriaE i 5] Ck R COU. NO 6 e
I @RATE ERR MON- RNDZ RADAR RREDEAIED
| ®Perform RR coarse align
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|

300LM5-1017

SYMPTOM

PROCEDURE

REMARKS

(%]
L
(2
=)
=
L
(&)
=
(o7
(e
—
(@)
—
—
(<)
=
=)
L
S
=
—

N\

SOURCE LM AOH
DATE MARCH 16, 1970

o

I



APOLLO 13 FLIGHT DATA FILE PAGE 11 %

[}
i LMAT90-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTON | PRGCEBYRE o 5)
]
é )l @ @ [).¢) @ Expected zero Doppler velgions- T HRU
| LR antenna position No. 1 -
i (2] precededbysteady  |no |3L_D00 LR Setf Test [ about 7000 to 5000 feet
AT i | nonr JELAHNG ATILBVELR k== oWODE SEL - L0G RADAR R LR antenna position No. 2 - 8a
i - flashing oS I e RILS about 350 to 150 feet
VELLOW i STEADY S ©RADAR TEST - LDG .v:zn . @
' sot-tastatitudocorect |65 | *TEVIG) Alttude reasonabeleness test is
= FL V16 N68 ;
s : | T (8000 fton AL/ALTRATE? =1  R3ak performed only after high gate.
o Ll;LhF; on steady if: ] ; I ;
range data-good g
= discrete nat present : X (@) Time limitations below high
] when LGC tries to i @ gate may not permit test.
(&) read LR altitude ﬂ Before average YES §6 7
(R20) ! in 637 DSKY RELAY FAILURE RALT
8 Expected at: | gin PS3? LA @ Assumption: RO4 is not running.
o High altitudes 1 N
Off-nominal atti- | l 1
= ";9"5 d | :) g | 7 ,.!J m @ Possible data interface failure.
o il 1 YES N
Zero Doppler ORNG/ALT MON - ALT/ V16 N68 L
— | tieht fashing i i iy = ©Monitor R3 AH. HECIERAOEEMLINE (®) R self-test camot determine
S LR altitude reason- | o SEL - LDG RADAR cause. Symptom may be temp-
= ableness test failed i - — AH changing? orary due to causes such as
= below high-gate ] Altitude display on VES those listed in SYMPTOM col-
= i H ALT/ALT RATE 0K? { vmn.
| Expected at:
= Lurain discontin- : NO ﬂ &0
uities Capability of updating LGC with
= Zero Doppler | @ m"’a‘.’i‘."& Iostl.wd i :
= |
= I ®
If transmitter corona is sus- -
: [12] s [ ey (0 SCTUETACTIN [0 (1) R ® pect, cb PGNS: LDG ROR - cycle. SSR-1
| ORADAR: TEST/MON - ALT ==#=1 @RADAR: TEST/MON - VEL =1 eV58t oV5] e
| LG AMTR ORADAR TEST 'L;.f_‘ FLV16 N63 @ If transmitter power, or receiver
| RADAR: SIGNAL STRENGTH RADAR: SIGNAL STRENGTH Test OK? sensitivity for beams No. 1, 2,
\ : >21? >217 (Monitor ALT/ALT RATE) :'“; ﬁ.‘;‘ﬂ‘ﬁ‘.’:" altitude data-
v | [ gt
| 18 1
| LR DEGRADED OR FAILED 2w
I
T
7 1 | ? @ Expected zero Doppler regions:
| LR antenna position No. 1 -
il | 1 5 . FLASHING | 2 - 3] 4] about 7000 to 5000 feet
T ition? ; LR antenna position No. 2 -
] Preceded by steady VEL It {_guff  POSSIBLE CROSS-LOBE g Activate forced tracker about 350 to 150 feet
STEADY or ALT It also flashing? LOCK-ON. search.
LA ! SRADAR TEST - LDG f
! NO oWait 1 sec. @ Velocity reasonableness test is
: ORADAR TEST - OFF performed when velocity <6000 |
) fps (all the time). |
Light on steady i i s. DulRiSwiilest UL ey
LR velocity data- | :
good discrete not i ORATE/ c“n;T:on - L6 @ Assumption: RO4 is not running.
present when LGC ) RADAR
tries to read LR L ALTLDSON
velocity (R20) [} OR"YG/ T Ll @ Possible data interface failure
Erechdal | SRADAR TSt ®G
High altitude | ORADARTEST-LDG |
Off-nominal atti- : Altitude rate and/or hori- | ﬂ @®RADAR TEST - OFF @ Possible impact on ability to use
tudes (includes 1 2ontal velocities (on ALT/ - ®V57E s altitude data
o “belly down”) ALT_ RATE and/or X pointer) (V16 N68)
= Zero Doppler | obviously bad?
o Light on flashing if: | YES @ LR self-test cannot determine
= LR velocity reason- ] 1 H cause. Symptom may be temp-
ableness tests fail- | - orary due to causes such as
those listed in SYMPTOM col-
e u'; Expected at: | LR VELOCITY FAILURE i
o — Lurain discontin- I
= uity | )
= Near-zero Doppler I @ Unless results are obvious, test
= O LR antenna stuck | [ - - 8| _!J :73' mlus'm without report
between positions ore average g in P63’ . NO ik from MSFN
— g (at higher ati- : O I Speee AR TESHMOR- L [OIC
tudes) YES ALT R
1(_;)_] : { OMODE SEL - LDG RADAR " ﬂ @ Iheve is no onboard capability
(V) i i 3 or distinguishing between fail-
X — B osr Reay FaLURE ey B SOULSTRENOTH e T ures. Continue " andmonitor
) < | s other data sources. If data-good
A0 | lVES lvts -discrete interface failed, LR
| § U data are not processed.
| 1 14] Do LR Self Test : v
. v mon | [ © ey
| LR/LGC INTERFACE FAILURE SRATE ERR MO_NUKL;DG or 3 is degraded, velocity data-
| ROR/CMPTR @ good may be late. If beam No. |
| _————w_— l’J ;v;d/ov 2 is affected, altitude
Altitude rate and/or hori- % ta will also be late
: T yis| ool vlctes o AT/ o e B ®
'RATE and/or X pointer) (V16 N68) If transmitter corona is sus-
: {RVELRGTL AR obviously bad? pect, cb PGNS: LDG RDR - cycle
' 8-300LMS- 1040 ‘
SYMPTOM | PROCEDURE REMARKS |




PAGE 12 APOLLO 13 FLIGHT DATA FILE
LMAT790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM l PROCEDURE REMARKS
]
s l
| NO |2 1
£ NO TRACK It - on?
RNDZ ROR T QURAR o ORNOZ RADAR - SLEW 3] YES ‘JRR AR OETECTIONT
| v (U2 NO TRACK It - on? : !
| YES RNDZ ROR It - off? FAILURE
YELLOW | NO NO m
Light on if ] (ﬂ 2 RNDZ RDR C/W monitor capability o
RR loses data good in ] _5J ﬂ lost. Use NO TRACK It =)
AUTO TRACK [ =
: CWEA FAILURE NO TRACK LT FAILED OFF @ Continue troubleshooting o
! S
8a : \ ] If antenna is drifting or oscillan;g o
S e e 5 N brormally, a single gyro has fail o
N HoiTracks e ] 0 o{o]  RRxmtrck RR GYRO SEL - SEC b atequs
: @ 'r—-'-— F;aézcae;slz %snlay 0K? ®RADAR TEST/MON - XMTR 4 %
i Do iy : ( .6 vdc) PWR no 18] To check for possible rndz radar it
YELLOW YES Signal strength >2.17  L4madl RR DEGRADED OR FAILED corona  problem or frequency e
. | tracker lock-on to spurious ra (&5)
Ll U i e b YES daton, ol cb (1) NS O | =
o =
in AUTO TRACK & LGC : S 2 b i
s I : o Key V95E (in LGC mode) before in- —
| ﬂ ©RADAR TEST - RNDZ itiating self-test or go to AUTO <Z:
] y No | @RADAR TEST - RNDZ (wait 15 sec) 4 ;
| 1 [e (wait 15 sec) N E13 =
‘ | ._] Range display OK? = YES 8:8” & range rate dispiays v __J RR FAILURE =
| |
1 YES NO YES
|
| U 15]  ORADAR TEST - OFF ﬂ RR will maintain tracking and pro-
] NO vide good range rate data, shaft
| " CSM verifies att & xponder |gy  CSM ATT OR XPONDER and trunnion angles to FDAI error
I RANGE TRACKER FAILURE 0K? PROBLEM needles, and azimuth and elevation
| = angle rates to X pointer ind /—
| | v,
’ = : ¢
: LGC
‘ | 17 Mods? - ll[ Reacquire 1 @ LGC cannot read Rndz radar
! i 0
i | AUTO via P20 No Il NOAUTO TRACK ENABLE
! JRACK NOTRACK 1L off? - FROM LGC
: lvzs
| |
! o PONS :
: L—J GUID CONT? Sl l -
| oAttempt AUTO & MAN
| AGS acquisition via P20
i | RNDZ RDR & NO TRACK Its - | YES A
! 2 Reacquire off?
@Attempt AGS acquisition N
: steering & manual lock on |
N B3
: ROz 108 & N0 TRk s -1 E] R ‘
: |yes M B (|
| MOMENTARY LSS OF TRACK =
BEEESE AUTO TRACK = —
| ‘ ®RNDZ RADAR - g —
then AUTO TRACK (wait O
! Lsa 57sec o RNG CKT TRANSIENT (AND/ S
] YES § OR RNDZ RDR LT FAILED
| NO TRACK It - off?  j-gmll OFF) << -
| N e )
: ] ‘ m @ All Rndz radar data OK but RR data e
1 2] Routine attempting to | N0 &J ot : YES § 30 scoco:mvzlstsmg and LGC will not | %
It - on? lata
] read RR? c L DATA GOOD CKTRY FAILURE O
| & w
YES NO = =
’ ‘ : 3 S
| '!l'] TRACKER It - on? UE 3 EJ
-on’ TEST - DATA GOOD CKTRY FAILURE
{ ORADARTEST -BNOZ__ Ino § (& RNDZ ROR LT FAILED
| NO RNDZ ROR It - on? OFF) —
| YES ., :
' |
: I ;
| NO TRACK LT FAILED ON ‘
|
) 5-300LM5-1032
srweow | PROCEDURE e




LM MALFUNCTION PROCEDURES

SOURCE LM AQOH

!

&

i )

DATE MARCH 16, 1970

kY

A-300LM5-1020

LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SPECIAL SUBROUTINE | PROCEDURE oscund
]
SSR-1 :
| @ R2 = 00001 for 7 seconds
I R2 = 00002 for 43 seconds
LGC test 1 1 Self-test 3
oV, ®Record:
: -v%guggez R1 (ERCOUNT)
1365€ R2 (SCOUNT) Subsequent use of LGC depends
| ESELE R3 (SCOUNT + 1) upon MSFN evaluation of succeed-
| oVI5 NIE ®V05 NO9E I ing steps in self-test
1 Verify program alarm
| -m‘ﬁ??ﬁ 14X8)2 .3%0'2‘0“
| e 7]
L. ®Record:
: R>3! LGC FAILED. R1 (ALMCADR) 00001
| e t‘n?oc LTON Ll
| i @ 00002 @ Problem is in fixed memory.
| 4] Clock ck \ 3 4 _
: oV21 N2TE -5-1 Show Barksum ck s @ Problem is in erasable memory.
T oV0! NOIE
: .gzm't,: Skl e :g;g e 1374€ @ LGC self-test checks only erasable
| - FL V05 NOI ®Record: R1 (SKEEP 4) and fixed memory. Other internal
oVerify Rl = R? or of problems cannot be determined by
! R1&R2= 77777 137l selftest.
| : e ®Record: RI (SKEEP 7)
| 1] Scaler fail ck not: oTransmit to MSFN:
1 mze;:ord RI&R2. - ‘ALCAMDR
V11 NI10E o or next bank ( SKEEP 4
' d 0.0 ke SKEEP 7 (®) A LG functionslost,
I OV34E —Terminate eTerminate use of LGC
| E of R1 changes every NO ”'_] ®Transmit recorded data .
H S LGC FAILED. to MSFN.
i = ol te use of LGC.
| ‘ Do not use LGC control for attitude
| @ O @ maneuvers.
9 10
: 0] : ws Y YES -'%g SN (®) Res DAP unusable because T6
: LGC tt-on during mmwr? [~ LGC Ht-offafter mvr? =Sy o COUNTER OR L counter controls set firing times.
NO NO
| 04—]
I 0 (®) LGC contro of AR lost.
|
| .'_z.l YES .‘.’J - YES .‘_‘]
I AR under LGC control? [~ ez anFeobeing. (<= TRUNNION OR SHAFT CMD
| ; REGISTER FAILED.
| NO ‘uo
I
I
| 15] 0
| ©RNDZ RADAR- SLEW or 6]
: 5 AUTO TRACK ves | RR TRUNNION OR SHAFT
| I LGC It-off? CDU COUNTER FAILED
|
| !
ol o [ W (18) Lec uplink ost
| Up data link blocked? ’M&“"“‘ OFF or 18]
: T e 65§ INLINK COUNTER FAILED.
: g J N0
' 1)1 | (1) MU cannot be fine aligned.
L e [0 el e (B
cb (11) PGNS: IMU OPR- inatt 9 = er gyro GYRO TORQUING CMD
: closed? i LT torquing? REGISTER FAILED.
NO NO NO
|
| \ ® ® IMU cannot be coarse aligned. Align
| ﬂ iz e EJ by caging and/or fine align.
| 1CDU CMD REGISTER
| Coarse align in process? » '.'Icc i off after coarse @ o n
' i ign? 5
] NO Jno
: 14 )13 @ IMU usable as attitude reference
i ﬂ 2% only.
: 5 oV16 N21E
| 'ﬁ” RO MO : : s § Piea couNTeR FaiLuRe
| YEs | Any register zero or incre- CORRESPONDING TO FAILED
| 0‘,____!"0 LGC It-off? g| Menting at extreme rate? REGISTER READING
I 39 e 1) S/c: AEA - close
|
|
|
: £ I LGC/IMU INTERFACE LOST.
|
)

SPECIAL SUBROUTINE

PROCEDURE

REMARKS

}

12A

SSR-1
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APOLLO 13 FLIGHT DATA FILE

AGS MALFUNCTION INDEX

AGS

DEDA RESPONSE
ABNORMAL

-l

(%2]
(58]
e
=)
=y
L
(&)
o
o
2l
=,
=)
—
—
O
=
=)
Ee
—
<
=
=
—
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APOLLO 13
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PAGE 15

LM MALFUNCTION PROCEDURES

DATE MARCH 16, 1970

SOURCE LM ACH

<

LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM l PROCEDURE REMARKS
1
1 |
|
LS T vo |2
AGS PGNS available? > eMODE CONT (AGS) - ATT
: HOLD
ReD | I D | @ st
Light on if:
L | i] GUID CONT-PGNS 8=l 4| AEA self-test ck. i] AGS self-test status
A'S? ?ower e . 2 SDEDACETER NO ?‘E\:\l?gwm il 4)1(2—+0X(T)22t0n0t complete
il : DEDA responds? - X = 1 Test successful
ASA heater fails on (act- | YES X =3 Logic test failure
ivated at 150° = 5°F) | NO ;: 4 hLﬂemory test failure
= 7 Logic and memory
AEA fails to complete | i] & 7 l AEA self-test test failure
minor cycle within | +10000 displayed within ®DEDA C 412+00000E @ 3
20 milliseconds | 5 to 30 sec? ®DEDA C 412R _‘_] @ AGS operations not recommended
|
AEA test mode discrete YES layed withi NO z
signals failure condition : ;ttoggﬁsgcl?p ayed within L ?gﬁ S;g TEST DETECTED
Light latches on when | YES
AEA failure is detected. | 4 (%) 0,/H,0 Q1Y MON performs lteh-
0,/H,0 QTY MON must | _9] up release when set to C/W RESET
be set to C/W RESET | 10
position to unfatch. | 02120 CTYMON=LIW TRANSIENT CONDITION
| = YES TRIGGERING SELF-TEST
i AGS warn It - off? g FAIL DISCRETE
| NO
1 \ 4 * ®) @ For PGNS unavailable
| Jl] E] C 400470000 checks accelerom-
eters only
l Ck for AEA-induced latchup In-flight gyro & accel calib
| ©0,/H,0 QTY MON - C/W ©DEDA C 400+ 60000E
, el
1 NO If PGNS labl
AGS warn It - off 81 eDEDA C 400+ 70000E ves @13
| CWEA FAILED.
| YES ASA performs 0K? i
| | 5 +N0 @ AEA restart changes:
| 470 to — 73320, 400 and 410
| 14} [15] through 417 to +00000
: AEA MAY HAVE EXPERI- MSFN verifies ASA heater
i ENCED A RESTART operation. 0 ﬁ]
i ASA heater OK? ASA HEATER FAILURE
: * VSR
I F‘ﬂ 18] m|
! Update & align AEA. Al och (16) S/C: ASA-gpen
| Reconfigure 400 & 410 3
| through 417 as required.
1
|
2 [
I @ Readout and enter functions are
: E lost. AGS flight displays are avail-
DEDA response L] B able. but will become less and less
Sramn i g remain blank? DEDA FAILURE reliable due to inability to be up-
: - dated, aligned or calibrated
[ 0
| (2) 0P ERR display lost
3 YES | 4 NO | § NO § 6
1 OPR ERR It-on? aj -——J. _— ]
| oCLR @Digit pb-push CLR PB FAILED OPEN
NO OPR ERR It - off? Digit displayed?
: T @ MSFN can confirm DEDA readouts
) YES YES a. For following f.
g failures, AGS/
: @ 2 DEDA capability is unaffected
EL segments
| DEDA controls freeze, YES .-‘J .g-l HOLD pb open
| but can be returned to p~8==®  OPR ERR LT FAILED OFF. OPR ERR LT FAILED ON. b. For following failure, readout
] normal via CLR pb? and enter capability is lost
' CLR pb closed
| . ?IETH pb closed
NTR pb closed
| | ] HOLD pb closed
| -~ @ AGSRfEADOUT pb closed
light displays are available
: DEDA FAILURE but will become less and less re-
liable due to inability to be up-
|
| natTe'?, angned or calibrated
c. The pb capability s lost for fol-
I lowing failures.
|
Digit pb open
| ENTR pb open*
| + or — pb open*
| “AGS can no longer be aligned
| updated. or calibrated AEA
| routines via SXX entry are lost.
|| 300LMS- 1011
SYMPTOM | PROCEDURE REMARKS
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PAGE 18

NO OB —

9a
10
11

12

13

14

APOLLO

CES MALFUNCTION INDEX

ABNORMAL VEHICLE DYNAMICS (NGN-MPS)

LM DRIFTS OUT OF DEADBAND

PGNS MINIMUM IMPULSE (V76) COMMANDS ABNORMAL
AGS PULSE OR DIRECT COMMANDS ABNORMAL
PROPORTIONAL MODE COMMANDS ABNORMAL

TTCA COMMANDS ABNORMAL

ABNORMAL DYNAMICS DURING MPS THRUSTING

ENG GMBL

NO MPS SHUTDOWN

PREMATURE MPS IGNITION

NO MPS IGNITION AT TIG = 0

ENG THRUST AND CMD THRUST IND DO NOT AGREE

PRE AMPS

CES AC

GES' BC

13

FLIGHT DATA FILE |

€
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SOURCE
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APOLLO 13 FLIGHT DATA FILE PAGE 19
LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
PROCEDURE REMARKS

% SYMPTOM

L @

@

4 Isolate failed jet

@ Abnormal vehicle dynamics is de-
fined as uncommanded vehicle

1
|
|
I -. 3 Affected quad: acceleration by RCS, including limit
Abnormal vehicle dy-| 5 1] Stabilize LM. NO JJ YES -—-I
& o ®RCS: SYS A (B) QUAD - cycling on edge of deadband. For
namics (non-MPS) i ACK-hardover, if required RCSTCA It on? e gE;PM’:\II‘?I&RC(F)ﬁ)LED ON -4y £ abnormal dynamics during com-
| ®GUID CONT - AGS (PGNS) N0 3 och RCS SYS A (B): QUAD manded maneuvers, refer to symp-
| ®MODE CONT (}?‘SAU— 1(2,3,4)- open tom for associated mode
Hi
| ATT CONT (3) - MODE 00)
| If [
w 7
| TTCA/TRANSL (2) - DIS- =] 6] H
(W) e YES i
Al @ACA PROP - ENABLE in- Single RCS jet failed on, when com-
o ' DEAD BAND - MAX SACA PROP (2) - DISABLE ACA FAILED OUT OF DETENT. S8 °Giaily 1o isolate faled pensated for by opposing jets, con-
=) | dividually, t
©ACA - neutral LM stable? ACA sumes 0.12% /second of total RCS
0 : LM stable within deadband? W0 g
na’
Q 1 YES Y
o :
o : 8 I Disable secondary coils. 10] Isolate failed jet. @ Attitude hold mode lost. Refer to
o ®RCS: SYS A (then B) QUAD
| SACA PROP (2) - ENABLE 1,2, 3, 4 - CLOSE until S
% | och ‘;1&1"; S/C: ATT DIR CONT [9 | failed jet stops firing
| ’ ®Reconfigure by opening for procedure in using PGNS (AGS)
— NO §§ JET FAILED ON (SECONDARY I procedure in using
- : LM stable? Lol COILS). ;J:thg;gt:d rtsterbaly automatic mode for attitude hold
o VES
= |
=) | @ Alternative is to replace defective
L 1 (1] ACA with shorting plug, See CES
—] | symptom No. 5, remark No. 6
§ | OACA/4 JET (2) - DISABLE @
| @ch (11) S/C: ATT DIR CONT _]_2] M
- close
= I S NO B + X TRANSL PB SHORTED. [~#=] ecb (11) S/C: ATT DIR CONT
- | LM stable? g - open
: YES
| s (X (5) + X TRANSL pb, hardover, DIRECT
| 14 15 mode, and PULSE mode lost
: ACA HARDOVER SW SHORTED. - # ACA/4 JET - ENABLE individ-
ually, to isolate failed ACA
: @ Hardover mode is lost.
|
= : ’
.’ | o | YES [7a]
] Symptom occurred in? g DAP data load 0K? \ @®GUID CONT - PGNS _]ﬂ
! YES TTCA FAILED
| AGS NO LM stable? Bam
I NO
| .ﬂ] y 1 @ Internal failure may be confined to
| 7 LGC input/output channel, which
| ®Reload correct DAP data ﬂ 2] can be determined from RCS cold-
| load. LGC INTERNAL PROBLEM TTCA/TRANSL - ENABLE fire check
| individually, to isolate
| U (e 1 @ AGS rate command and FDAI rate
| 7 YES monitoring lost. If roll or pitch,
| ik : 2% RGA FAILED. AGS DPS burn capability lost.
| Rate needles abnormal? PGNS g{;LCF
I No SSR-1 TSt
' I
: 2
| YES
| AGS att error needles >0?
|
o | NO
iy ! / 2] ]
D I
YES A YES | TTCA/TRANSL - ENABLE V 9 @ Perform AEA self-test
— B OATT CONT - individually v L Ll
: @GUID CONT - AGS 81 DIR, then MODE CONT individually ,2]
o 7 YES
0 | - mbl; LM stable? LM stable? - QENIMIRE
=i I s NO NO
2 ' ’ r
= : AGS - CES FAILURE 31 [32]
= a4, | TTCA FAILED
- g | ACA 2.5° SW SHORTED.
-4 |
o (19) AGS_MODE CONT and._possibly
~ (V8] | PULSE mode lost. DIRECT mode
=) = | M m is unaffected
=g [
e ) S]] £ (1) DIRECT and PULSE modes lost for
| @GUID CONT - PGNS affected axis. PGNS minimum im-
1 ®ATT CONT (affected axis) pulse mode may be lost in affect-
| - MODE CONT ed axis
- |
|
) |
] A-300LM5.1023
[ SYMPTOM | PROCEDURE REMARKS

THRU

THRU

THRU
11

1.2
THRU
14




LMA790-3-LM
APOLLO OPERATIONS HANDBOOK 6"
SYMPTOM | PROCEDURE REMARKS
]
| ;
1 Procedure is applicable to PGNS or
2 : L] _1] @ AGS attitude hold mode only.
AGS 4
LM drifts out of ©DEAD BAND - MIN
Bieg Meaband r—t-— ©ACA-hardover, if required @ oMODE CONT (AGS) - ATT
Ty HOLD
| GUID CONT sw? .ALT CONT (3) - MODE
CONT
: PGNS @ Select FDAI'S on alt @ RCS control lost for affected posi- ﬂ
| sources. @ tion of GUID CONT sw. If ATCA o
o(bserve att errors circuit breaker for associatea guid- 3
| ®ACA-cmd + & — in all 3 _ﬂ ance system opened, a return to o
| axes ENABLE VOLTAGE TO ABORT -85 oGUID CONT - PGNS that system for control is impos J
: Any motion? PREAMPS LOST. 0 sible @y
(=)
YES
| (a7,
i \ &
| _ﬂ 6| eACA-neutral e —
: L All axes respond? ~ (—B8{  FDAI failing to establish =
| 7 new reference? :
1| [ToGUID CONT - AGS NO BOTH (5
| ©DEAD BAND - MIN 3 4 ?nlly AGS PUlLif and ?{IRE\CL con- %
®MODE CONT (AGS) - ATT rol are available in affected axis
: o 8 | 9] T
L | ol =MODE PITCH, ROLL, OR YAW RELAY AGS OUT-OF-DETENT =
| @Select FDAI'S on alt IN ATCA FAILED OPEN. RELAY FAILED CLOSED. =
| sources
| e(bserve att errors @ Out-of-detent signal to AEA is al- o=
1 ®ACA-cmd + & — in all ways present. —1
axes
: ®ACA - neutral NO —‘ﬂ -”—T
Error needies on both FOATs (—B={ FDAV's faiing to establish ACA OUT-OF-DETENT SW
: establish new reference? new reference? SHORTED.
| YES PGNS
l 2 DRIVEN ’
| @ m| ]
| ENABLE VOLTAGE TO Establish PGNS att hold mode. Guidance mode desired?
PRIMARY PREAMPS LOST
| GUID CONT-PGNS PGNS
: @ACA-mnvr (5) MODE CONT (PGNS) - OFF momen-
NO tarily to allow CDU's to be driven
| LM responds? to existing LM orientation. If not
YES set to OFF, LM will be driven to
: ‘ @ s ‘ @ ‘ attitude previously stored in CDU's
| 17| PGNS att hold 18] AGSatthold
| _l5_| 'il @GUID CONT - PGNS ®DEDA C 400 + 00000E ;_M will drift about kx-gxls unless
i NO ATT HOLD INBIT ST MODE CONT (PGNS)-QFF MODE CONT (AGS) - AUTO LI B
| SUPPLIED TO LGC RELAY FAILED CLOSED momentarily, then AUTO To establish new reference V25 NOTE
When mnvr required: & mnvr: RLILIE
: o ©®MODE CONT (PGNS) - ATT ©MODE CONT (AGS) - ATT R? 400E
HOLD HOLD
| ®ACA - mnvr @ATT CONT (3) - as desired R3 1€
\ _EJ When mnvr complete: @ACA - mnvr
: @®MODE CONT (PGNS) - QFF When mnvr complete:
Guidance mode desired? momentarily, then AUTQ @®MODE CONT (AGS) - AUTO
i @ATT CONT (3) - MODE (8) Outotdetent signal to LGC s al-
| AGS CONT ways present.
|
' [a]
|
oGUID CONT- Al
: AGS @ PGNS RCS control may be available
| in AUTO
I
| DSKY entries to inhibit jet:
| V25 NOTE o
3 | 2| FLV21 NO7 ~
®load RI
PGNS minimum I Foo-- ! l YES s oGUID CO';T - AGS ‘[327[_ if vertical jet 2
impulse (v76) cmds | | Coupled motion? ATT CONT - PULSE 1260E, if horizontal jet
S | @ACA - cmd mnvr 1S -ll FL V22 NO7 o
i NO Comedmaio—Janf PRIVER FAILED OFF @Load R2 with octal code =G
| - that identifies failed jet <Ot —
1U-100E | 4U-1E
: i * ©) 10-200E | 4D-2€ =
4F -2€ PR (D)
[ L L & - L IR-100¢ — e
: = eed ACA25 SWFAILED (L:Gi ;ROBLEM oureuT ] eisalate faied jet by §3§8E 33?5[ i %
CLOSED. HAN) DSKY entry. % =
| Jets fire? Y 2A-10E | 3A-1E =
| NO 2L-20E | 3R-40E o Ll
’ FL V23 NO7 R
: sLoad . S =
8 ®V48E (e
2 @PRI
: ACA-cmd mavr in oVSA?E - Terminate
affected axis ﬂ
! YES LGC PROBLEM ©)
| Jets fire? St _] @ I problem is in pitch or roll, LPD ok
] NO 10 lost
| I LGC minimum impulse, AGS PULSE
i ACA 2.5° SW FAILED OPEN. and one-half of DIRECT authority
J lost for affected ACA
SYMPTOM l PROCEDURE 300LM5.1014 REMARKS

_—



SOURCE LM AOH

3 LMA790-3-LM
‘ APOLLO OPERATIONS HANDBOOK
SYMPTOM | PROCEDURE REMARKS
1
|
4 [
|
:le ;:ulsedor | .l] YES _i] PULSELS [ Popmuwr
abfn(frrncgll : ! Exces;ive or. Uncommanded Symptom occurred in? .28L$ONT AT 1 Affected axis may be available in
5 | rates? Sl PGNS (if preamp failed)
w I NO OR Ly o B o e
o | Response norm? b
=) | YES
2 |
L
S ! ] 0|
o | L ACA 2.5 SW FAILED HBe=l  SATT CONT (affected
o 1 CLOSED axis) - MODE CONT
I
= I
= l !
| 1 YES DIR g
5 | '_I @At ACA- cmd mnvr e Symptom occurred in? '—I
= | ®ATT CONT (3) - PULSE 2 One-half of DIRECT authority lost
S 1 Response norm? PULSE o0rig ACA - cmd mnvr - for affected ACA
E= | NO 3 = YES —J LGC minimum impulse, AGS PULSE,
S | ﬂ] Response norm -8 ACA 25 SW FAILED OPEN and one-half of DIRECT authority lost
<ZE i I NO for affected ACA
| ACA 2.5° SW FAILED OPEN. ‘
= 1
—
[ 2] R L o [18] Prop mnwr 4 (&) AGS PULSE made lost fo affected
: ‘ AT CONT (3) - MODE ] axis.
DIR CONT
I SAGScndinivy Yes §  PULSE MODE ENABLE
: @] Response norm? |- RELAY FAILED (TYP KL9)
| JET FAILED OFF (SEC). ‘ NO :
|
| 16
| 0 JET DRIVER/PREAMP
| FAILED OFF,
A |
|
T
5 : @ Prop control lost for affected ACA
| JJ @ Failure may be single or multiaxis.
Prop cmds abnormal L 8 @ACA - hardover, if required
| ®ACA PROP - DISABLE [0)€ Failure could be open LGC output
: ®Alt ACA - cmd prop mnvr i i] YES 3] channe;;1 s'ummmg amTl;her, pulse
| Resbonse i - TS o ACA PROP CONT FAILED rate module, or preamplifier
| NO NO Prop control lost for affected guid-
| ance system. DIRECT and PULSE
| _J control unaffected
4
| If symptom is present in both
| #=§ PROP CONT TRANSDUCER HUNG ®guldance modes, malfunction may
} UP OUT OF NEUTRAL. be open circuit in one ACA
] ‘ @ To remove ACA and replace with
| ﬂ YES ] 3 shorting plug
| Coupled motion? e ocb (11) S/C
®GUID CONT - AGS (PGNS) 7 ATT DIR CONT - open
| 0 ®ACA-cmd + & — in affected .j ATCA (PGNS) - open
| axis YES PGNS - RCS (CES - RCS) INTERFACE och (16) S/C. ATCA%GS) - open
: Response norm? o4 FAILURE ocb (11) COMM: COR - open (for CDR ACA)
(=) or
~ | NO cb (16) COMM: SE - open (for LMP ACA)
o ! :ﬁﬁ%ﬁf?&ﬁ’&? lsrfokm
e I On suspected ACA.
= | - JET DRIVER FAILED OFF A
O | OO ®P & ) 708 - disconnect
= | i iAo R
I |E] PGNS 10 .0
== ) - ®Close above cb's & reconfigure
= | CUINCONTH S & C CONT ASSYS RELAY FAILED switches. g
o | OPEN OR LGC PROP INPUT PROB- Since vehicle attitude control is lost dur-
| AGS LEM OR OPEN CIRCUIT IN ONE ACA ing switch over, use of this procedure dur-
' ing controlled flight is not recommended
|
Dty | @ PGNS and DIRECT control unaf-
= | L] oo YESHae |12 m fected PULSE control may be avail-
< I | o GUID CONT - PGNS [13] B 4G5
(&) | NO o Perform rate gyro test @
I YES SUMMING AMPLIFIER SHORTED DIRKGT contcal Shnatfected i Bron
| S P control may be OK in alternative
| @ ’ O G guidance system
: M (] @ FDAI rate displays lost
| S & C CONT ASSYS RELAY OR 2| 15
| HSUMMING AMPLIFIER FAILED OPEN - RO
| OR OPEN CIRCUIT IN ONE ACA
! A-300LMS5-1012
SYMPTOM | PROCEDURE REMARKS
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LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM J PROCEDURE REMARKS
]
|
6 ® I Abnormal response will be lack of
| lJ Gain cont & apply AV. 2 3 @ (or subnormal) AVm or abnormal
| Y -—] ,_] limit cycling
TTCA cmds abnormal 1 ®ACA-gain att cont NO | @ACA-gain att cont @GUID CONT - PGNS (AGS)
| ®AIt TTCA-apply AV 1—pmel  @GUID CONT-AGS (PGNS) ©MODE CONT (2)-ATT 2
| as needed ©TTCA-apply AV as HOLD RCS control for affected guidance
| Response norm? needed VES 'mom (3) - MODE _ﬂ system lost
| Response norm? [l @ACA - cmd single - axis ENABLE VOLTAGE TO PRI-
! DIOp. MO No Jj MARY (ABORT) PREAMPS Resetting cb (16) INST: CWEA
: NO Response? -~y FAILED causes MASTER ALARM and HEAT-
| ’ @ \ @ ' YES ER It-on. Reset HEATER It
5 Cold - fire TTCA. ] 5
: l _Jn [7] PGNS o
och RCS SYS A & B: QUAD JET DRIVER CKT FAILED 3 -y
| 1,2, 3, 4-open OPEN Failure occurred in? LGC PROBLEM Because translation is single-jet
| V11 N10E AGS expect at least twice thrusting time
| RI = XBOXX [ ] [ to achieve AVm
®TTCA-cmd + & — trans-
: lation in each direction .ﬂ .M
an I Up X;g;i eAffected THRUSTER PAIR- OPEN CKT IN - 15V LINE PGNS
i DO L CLOSE FROM ATCA
Right X73XX SSR-1 LGC problem may be confined to
| Left X67XX LGC TEST input/output channel failure, which
| Forward  X57XX can be determined from RCS cold-
! och RAC% SYSA éaéxéuw fire test in step 5
C :
1| 12,3 4-close 7
: och (16) INST: CWEA- open, _]
then close ST 1
Translati i A
I : YES RELAY BETWEEN TTCA & @ ranslation capability in AGS lost
| R1 correct in all directions? |l CES FAILED.
: ' NO @ Applicable to AGS control only
@ {3
| TTCA SW FAILED OPEN. b ®Use alt TTCA for transla-
| tions
|
T
|
7 | ! @ Assumption: All DPS burns areini -
e (| &0 - ops [2] swbiietm. ] MO [3] YES [T NO tiated in PGNS
normal dynamics ip ng ? (] =
during MPS thrusting | @®ACA-hardover, as required 38, DI Contibeing (caslned
1 APS @GUID CONT-AGS NO YES
: Can LM be controlled?
I res| S
| &
|
: | I |
5 PGNSfg Stabilize LM.
: _] Do NS 6 | abilize = | o o 8]  Resetiignt.
®ACA - hardover, as required. OENG GMBL-OFF, then
: AGS ®GUID CONT-AGS ENABLE
|
: [S1]
| |LSSR-L )
: ’ LGC TEST "J GDA FAILURE
10 YES ['11 Stabilize LM.
i (9] PGNS available?  (—gm I st @ @) Perfom A
| erform AEA self-test
@ACA- hardover, as required Illl
| N ©GUID CONT-PGNS 13[ Regain control
| —— AGS/CES FAILURE, ®ENG GMBL - OFF
| ®GUID CONT - PGNS
| ®Reduce throttle or termi-
| nate thrusting
|
1
[ AL Stabilize LM
|
| ®ACA hardover, as required
| YES 16| Select DIRECT mode.
| BAL CPL_ON? B I elec! mode
| ®ATT CONT (affected
| * NO axis) - DIR
NO
I [15]  esaLcPL-ON FOAI on backup chart |00 ]
] trajectory? RGA FAILED.
| LM stable?
I YES i
] i 3 2
| 18 ﬁ] Tianuall control affected @ Possible RCS TCA It
| + X-THRUSTER FAILED AEA/ASA FAILED. ik y ol affecte
|
\ 300LM5-1018
SYMPTOM PROCEDURE
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LM MALFUNCTION PROCEDURES
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LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
Ll [ PROCEDURE REMARKS
)
|
8 O, 1 2 (1) Light is inhbited when ENG ARM -
i3
' ves [ 2] i OFF.
ENG GMBL -—-—Fﬂr—‘-l DPS firing? | ) | .
| CES DC or INVERTER It - on? GDA POWER FAILURE ®Monitor RCS for excessive
NO
YELLOW : NO Mission rules dictate crew action
| ‘ Continuation of powered descent
Light on if there is dis- 1 _5’_] 3 :«é!sdre"s;l'tonm azznopvgsacllblReCSwa:_l
(C"”evneanfy bftgveen bgllmbaj N NO _E_] _7_! Select alt inverter if tion of thermal constraints
signal & gimbal re ] RCS thruster firing and/or HBB™l™ 1pANGIENT DRIVE SIGNAL INVERTER It - on
sponse signal FDAI error needles oscillate OR CWEA FAILURE
| around one edge of 1° oS, TV T
2 . s
! ‘ deacband :frtd]v(ElprER %’1 coe It is possible to distinguish be-
| YES = tween these failures by resetting
8] ] 2
! Eng armed? NO ENG GMBL It. (ENG GMBL- OFF,
: GDA/DECA FAILURE then ENABLE )
YES
|
| _0' \ \ 4 @ C/W monitoring of GDA lost
1
: @ENG GMBL - OFF [11]
| NO CWEA FAILURE
i ENG GMBL It - off?
| YES
| 5 It may be possible to reset gimbal
position, using alternative guidance
: ’EIDENG GMBL - ENABLE ﬂ “] Deactivate DPS. system and MSFN information
e T © i gt 3
! e b conoeca FaLURe i
| Sty Confirm gimbal position
: \ YES with MSFN
|
15
I 15]
: TRANSIENT DRIVE SIGNAL
I
it
|
9 I
| 1 [ Manual shutdown NO ZJ o APS 3] Remove power..
No MPS shutd ! ®Eng STOP pb-push g’
T | oENG ARM - OFF : ocb $/C: AELD (2) - open
| @ Verify ABORT (ABORT STAGE) pb - reset DPS
| Assumption: Burn was terminated
i Eng shuts down? ‘ * on premature ignition (except dur-
VES ing lunar ascent). Whether crew
: 4 Remove power ~ 5 will reattempt burn at TIG will be
mission rule
ocb (11) S/C: DECA PWR - DOUBLE FAILURE IN CES
I open
: o3 116 S/C: DES ENG
9a ! | 2 Wyivecin @ Failure of MPS to shut down auto-
| AGS matically will also result from fail-
Premature MPS ot GUID CONT sw? R 9] G bsequent AGS bums ure of cb (16) S/C: ENG ARM. If
ignition 1 Ck AEA eng status. thlls tclrgull greaker 15”1;)997\. mana
ual starts and stops will be require:
1 PGNS DEDA C 343R 8] || @Use ENG ARM as off-on for subsequent burns. Delay arming
| Readout + or —? = AEA ISSUING ENG - ON CMD. eng cont engine until TIG
| +
| _] 3 AGS attitude hold and automatic on
| 1 - off capability lost
1 12
| —ﬂ NO [ @ATT MON - AGS |
| Orig symptom premature  —@= @MQDE CONT (AGS) - ATT AGS ENG FOLLOWUP DIS-
| ignition? HOLD YES CRETE FAILED
: YES Att errors zero?
| \ N
] 13| Ck LGC eng status.
| V01 NOIE ﬂ 15) Subsequent burns:
| 11E
! AL vEs \ sac asovs ReLay Faieo. S o Sl
| =07 L
| T
|
| 4 @ AGS - controlled burns unaffected
| 11
: '_EI Subsequent PGNS burns:
ENGION. GFRCHD Use ENG ARM as off-0n
| PROBLEM
| eng cont
|
|
|
|
|
| A-300LM5-1022
|
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PAGE 24 APOLLO 13
LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
: SYMPTOM PROCEDURE REMARKS
10 ! @ Failure of MPS to start and stop

No MPS ignition at
TG=0

]T Manual start 3 l Manual shutdown
oEng START pb -push When burn complete
YES 3_] @Eng STOP pb-push
£ng starts? -~ AUTO ON - OFF CKTRY FAILURE @ENG ARM- OFF
Lot oVerify ABORT (ABORT STAGE) Pb-
NO reset
4 l Redundant arming signal 3 ] Subsequent burns
®ABORT pb-push (DPS) ©DPS-Arm via ABORT pb
®ABORT STAGE pb-push (APS) _5] ®APS- Arm via ABORT STAGE pb
Eist HER ENG ARM SW CKTRY FAILED 2| oUse auto eng-on cmd for ignition

NO

Y

@

1
'_J DECA POWER OR RELAY K10
FAILED

i]

Subsequent DPS hurns:

@DES ENG CMD OVRD-ON at TIG

automatically will also result from
failure of cb (16) S/C: ENG ARM.
If this circuit breaker is open, man
ual starts and stops will be required
for subsequent burns. Delay arming
engine until TIG

MSFN will advise if maximum thrust

fixed gimbal DPS staris are ex
pected. No APS burns are possible
due to double CES failure. If de
scent engine override is used to
start first DPS burn. supercritical
helium may not be pressurized

B TS ——— R S—

II @ | @ DPS throat erosion is expected to
YES YES decrease command thrust =1% be-
ENG THRUST & CMD | FTpP? 2 ] > 3 I ) YES N4 I low timeline and engine thrust ~
CMD still FTP DECA RELAY FAILED
THRUST ind do not | Early throttle down to 10%? 5% below timeline. With maximum
agree/off schedule 1 |no = ¥ ¢ N0 abnormal propellant pressures, 7%
> i = V difference could be nominal
>17%
i !
| 1]
Wi B ves| 8] Throttle up & attempt to
: AUTO LOGIC OUTPUT LOW [ ENC THRUST LD e
ind both fow!
|
| + i 0 : 11
| AUTO LOGIC FAILED T
| l] 9 [ Use alt TTCA R Thv;)tltte up & fly manual
: ° »?%.Sc]e TLCA anTt;’I ENG @MAN THROT- other i
ind = position
: ENG THRUST ind = cmD |5 12|
i THRUST ind? S TTCA FAILED
| NO @
|
|
I [13]
| MANUAL LOGIC FAILED ]
: SﬁRDDEV?:Q?ED DPS/ -—@ Wait for throttle down
: = |
: 2 @ @ MSFN monitors DPS performance
15 YES |16 17 18
| H—T Throttle down occur? '—] NO —! —Ya —-I IND FAILED
i ENG THRUST, CMD THRUST, |4 ENG THRUST or CMD
I NO & T/W ind remain static/ THRUST ind static while
i off schedule? other ind & T/W ind norm?
| YES NO
I A ENG THRUST ind - 10%
| E] 2 CMD THRUST ind - FTP m
| AUTO LOGIC FAILED
| 4 ENG THRUST/CMD THRUST
| ind readings? BOTH ind -10% A
I
ENG THRUST ind
| 1 BOTH ind - FTP p < CD THRUST ind
|
| 21] 2]  Usealt TTCA
| Switch to manual throttle @MAN THROT - other
| & fly manual profile position
|
; YES
ENG THRUST ind = CMD | 'OR23
: THRUST in? LICAEALED
| }NO
i P E TehTe: Pl IR ol R
: u AUTO LOGI FALED 10 IOitEp ™ MANUAYLGGIC FALLED tieable range
CMD THRUST ind = FTP? CMD THRUST ind decr?
|
NO YES
|
| i |
N o) &) %
: THROTTLE ACTUATOR FAIL- Switch to manual throttle DEGRADED DPS/HARDWARE
ED OR MANUAL THROTTLE & fly manual profile
Il FAILED T0 100%
! A-300LM5.1021
SYMPTOM |
PROCEDURE REMARKS
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LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
'
12 : 1 Sporadic jet firings are pos-
sible if both power supplies
! ..L] NO _L] failed
PRE AMPS : L CES AC It~on? 8N ONE OR BOTH — 4.7-VOC
| PREAMP BIAS POWER
YELLOW | YES SUPPLIES FAILED.
Light on if either —47- |
vdc power supply is out |
of tolerance |
1
|
13 @ | / @ 3 It AGS is in control, true CES a-c
| 1 NO |2 YES failure causes loss of damping
CES AC > _] -——J Rate displays null? ]
| Reset light & perform rate SINGLE-PHASE ATCA POWER
I 210 test. NO SUPPLY FAILED (@) AGS control of LM lost, but AEA
RED : .gum CONT-PGNS Lenr&auns for computation purposes
i b ®GYRO TEST POS RT-PQS RT
tf:é,ozu';ﬂff;e %u‘ Gl ®0bserve rate needles &
tolerance | light. @ RR usable only in LGC mode. Shaft
and trunnion power lost in SLEW
: CES AC It remains on? ® ® 2nd AUTO TRACK
YES 5 U
|
| ‘ ® 51 Reinitialize CWEA NO [ _7_I @ Sul;sequenl CES a-c monitoring
los
| och (16) INST: CWEA-open, ®Make small mnvr via PGNS POWER SUPPLY VOLTAGE
! 4] then close rate mode. ves [OUT OF TOLERANCE (14 OR
| CWEA FAILURE TS A ™ = = 3¢) OR 14 OF 34 FAILED Resetting cb (16) INST: CWEA
] SUAGHremalnsioft Rate inds >0 causes MASTER ALARM and HEATER
| YES NO It-on. Reset HEATER It
| 1
| @ Rate gyro assembly will probably
| .LI l] not restart after shutdown
| TRANSIENT CONDITION POWER TO RATE GYRO
I FAILED
I @ FDAI rate needles are invalid
|
T
|
14 Assumption: LM is stable and MPS
| by leted or t d
| 1 Reset light. 2] Reinitialize CWEA. (4] urns completed or terminate T2
CES D¢ g eGUID CONT-PGNS NO
e och (16) INST: CWEA-open, ATCA POWER SUPPLY
: O%RO TEST POSRT-pQs [—=f *CD ( Rliss 2pen s | 518V, v anojow Resetting cb (16) INST: CWEA THRU
i NO _3] Staged? +4.3V) FAILED. causes MASTER ALARM and HEATER 14
RED | CES DC It remains on? CES DC It remains off? e It-on. Reset HEATER It
‘L)Lgxroguglﬁrecﬁa?; f)ut of | = YES NO @ AGS attitude control lost
tolerance : ‘
: 7I Enable throttle actuator @ Subsequent APS burns should be
started manually
: 3 ’ U ®Eng STOP pb-push @ @
®ENG ARM-
! il _5_, -L] @ Subsequent CES d-c monitoring
| CWEA FAILURE TRANSIENT CONDITION WSFN reports thratte at [NO_ | 6V ATCA POWER SUp- lost
| max? }" >
| VES This transient condition may have
| caused throttle to lock in 100%
| @ U position. Cycle ENG ARM sw and/or
check throttle position with MSFN
! o]
|
=15V OR +43V ATCA
: POWER SUPPLY FAILED @ ggzsand APS operation is normal in
|
: DPS fixed at maximum throttle with
| gimbal locked
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I 300LM5-1013
SYMPTOM l PROCEDURE REMARKS
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PAGE 28 APOLLO 13

DPS MALFUNCTION INDEX

1 DES ReG

a  FUEL/OXID PRESS ABNORMAL
FUEL/OXID TEMP ABNORMAL
HE PRESS ABNORMAL
DES HE REG 1(2) TB-BP
DES HE REG 2(1) TB-GRAY

o wn —

6 DES QTY

s PQGS IND ABNORMAL
8 FUEL VENT/OXID VENT TB-ABNORMAL

FLIGHT DATA FILE

LM MALFUNCTION PROCEDURES
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E S ~
; LMA790-3-LM
i APOLLO OPERATIONS HANDBOOK
SYMPTOM | PROCEDURE REMARKS
l 1
! : 2 @ Light is En::‘;d mlm:"t‘dt and
EN - or first time,
! M DPS firing? b 21&' T088 3 PPNt pivss iJ DES REG It - off? ﬂ L“i'mr pb has been pushed (en-
DES REG + ®DES He REG 1 (2) - CLOSE; CWEA/INST (DES REG PRESS) gine-arm ~ signal-enabling logic
| ! S FAILURE delayed until 6 seconds after en-
RED | ®DES He REG 2 (1) - OPEN; gine-on command s issued).
th - gray
Light on if regulated He : OPRPLNT TEMP/PRESS MON
press <220 or >260psia | -0ES1&DES2
7
o L it b @ If descent regulator fails open
o ! LW (pressure >260 psia), regulator SOV
% ! must be closed within 5 seconds to
| prevent SOV from freezing open or
=) s YES )
L ' . V1 [0 damaeliojses,
IS | Press returning to normal?
= : -
e ! .lJ @ Helium regulator redundancy is lost.
Pl : He/ PRPLNT LEAK
(@] s
If there will be second DPS burn,
: : @ close both regulators until just be-
O | fore burn, to prevent possible loss
P | of helium through relief valves
=
- } U U @ A Ambient helium
&’ i 8| Close He regs 9] Ckamb press. 1] squib blown.
= I [oDESHeREC 1 - CLOSE, | o [SHELIUM MON - AMBPRESS | o [18] 00 X owen/ st (ks Rec
= | tb- bp bgmd  Amb press >900 psia  |—@med Amb He press low or decr? PRESS) FAILURE
! it squib blown? YES YES
= | Speinaon 3 @ If DES REG It remains on after initial
| YES ambient helium pressurization, low
12 t g propellant pressure may have been
! "_] “l Dbt prast cause. Verify with MSFN before mak-
! DES He REG 2 FAILED ophpNT TEWP/PRESSMON | ] e b
! CLOSED ~DES1 & DES?
— | T e NO He LEAK UPSTREAM OF
5 | Prpint press low or decr? CHECK VLVS @ Source of leak cannot be identified.
poe I ‘v:s
' ' 1 U @ Descent helium will leak whenever
4 ! T LOW m .Il] regulators are opened. Verify with
: Prpint press? y He / PRPLNT LEAK MFSN before selecting regulators
— Before DPS burn:
: NORMAL| [ HIGH © DES He REG 1 (2)- QPEN
I \
| 18 ! @ 4
| owgsluekzclm-m 19
: e :
: on oot L g ves | DES He REG 12 FaLeD
] Prpint press high? b g OPEN
| NO
I 9 @ MSFN and crew can distinguish
| between these two failures. Crew
HE cr St by
orin and
| CWEA/INST FAILURE (DES PRESS on HELIUM ind.
| REG PRESS) OR He LEAK
| UPSTREAM OF CHECK VLVS
|
|
' |
(=) fe | Ys YES
~ I [af  ckind. vis |2 g 23] Close He regs 3
o Aol press ot —}-— oPRPLNT TEMP/PRESS MON | FUEL & OXID PRESS agree? SDES He REG 1) -CLOSE | o 4]
o | - ASC NO Supcrit squib blown? B DES He REG 2 FAILED OPEN.
o 7
Vo) Brotslitized | ASC temp & press normal’
L > 255 psia | NO
< 235 psia (press) |
p o Unpressurized: | NO
&) Fuel < 60psia (@50°) ) i B - 27] Ck amb He press al
SL’: Fugr"zxﬁ 3Asr’psm QR0 " il OHELIUM MON - AMBPRESS |\ FUEL/OXID PRESS INST
= > 50 psid ! YES A press >0 psia’ FAILED.
L : YES
< ! ’
I (%]
o He / PRPLNT LEAK
! 8> DES He REG 2 FAILED
: CLOSED.
= |
|
|
4 |
|
! 8- 300LMS-1026
SYMPTOM | PROCEDURE REMARKS
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- PAGE 30 APOLLO 13 FLIGHT DATA FILE . |

LMA790-3-LaA ~
s,
APOLLO OPERATIONS HAMDBOOK @
SYMPTOM l PRSCEDYRE BERRARES
]
2 : (@) | (D) Descent ks . 1 ar fcatad
- T !
realmion AT T E e ws |2 i 1 =4 Descent tanks Ro. 2 are located at
LI || oPRPLNT TEMP/PRESS MON 8]t between both fuel (oxid) HEAT SOAK OR COLD SOAK ol possible, reorient LM to —Ve+l
| : 10 H bring affected temp within
2o : ASClemad pv_m pora, 'm @ R pore OPS barn @ Use unafiected temp to estimate
<50° NO temp of failed tank sensor.
Fuol/ox';d at ll i [ )
>10° L
I L1 Ly sl o
| =
e
i i}
3 | o
+o= 1] Ck ind. 2] Close regs @ 8
He press abnormal | a YES . s MSFN can distinguish between a
| OHELIUM MON - cycle thru OD€§ He REG 1 (2) - CLOSE; these failures.
| ASC positions 5 th-bp ,’J N =
RIT
Superit: > or < timeline | ASC press & temps normal? Abnormal sys? Lt Superit squib blown? 2
Amb: >1750 psia | NO AMB YES =
<1300 psia (unpress) | | @ | 1) | (@) es REG it and fuel/oxidizer pres- O
i | sure are only indications of ab- e
<200 psia (press) »L] »L] YES §@ | normal helium pressure.
s =)
: i i N e LEAK OR INST FAILURE T
TGO —
| *NO =q
! =
| 1] Ckprpint press.
: ©PRPLNT TEMP/PRESS MON 3 @ Source of leak cannot be identified. E
| i ] L3 [V
] Fuel/oxid press decr?
: iw 0 | (&) He supply will not be depleted with
descent regs closed. Open descent
: [} regs just prior to burn
He LEAK UPSTREAM OF
! CHECK VLVS & BELOW SOV YES
: 13 Ck prpint press. ‘/.’ E
1 @PRPLNT TEMP/PRESS MON (4
[} .!] HIGH] 11 P Low |12 N it w1 YES -DES1 ilm 4
: AMB He INST FAILURE OR 2 | a-{ Fuel/oud press decr?
| Ll ‘m X § @ If DES REG It comes on, failure is
] helium leak upstream of check
| 4 g raweLea ] I press decr? valves
| ; He LL%: OR AMB He INST
| N0 FAIL
I
| “Jm @ :f ambient helium squib vaives are
1 ired, supercritical helium will be
| He TANK LEAK, lost through same leak.
Do not fire amb He squib AMB He INST FAILURE, Just before burn: e, .
I J B Verify with MSFN before selecting
| vivs. OR COLD SOAK ©DES He REG 1 (2 - OPEN @ reguiators
it
| y
Helium regulator redundancy may
4 : : ® be lost. Failure can be confirmed by
1 decreasing fuel/oxidizer pressure
DES He REG 1(2) tp - bp : e .&E;m[n(; 1(2) - CLOSE, ,l] I F Reconfigure regs. :::’l:gdbmn if DES He REG 2 is not
| u 056D O T8 FALED ol e gy
BP abnormal when regin | T8 still bp? 8 - GLOSE o
use | NO N~
| ()]
| —
[ & 5
| He REG 1 (2) SOV INADVERT - O
I ENTLY UNLATCHED. (33: —
|
; T
5 : CD Question valid only if abnormal :ZJ (o'
ondition associated with DES REG
| 1] 1 . \ !
DESHe REG2(I)tb- | 4 @DES He REG 2 (1) - OPEN, 7 gu t’: m ;f‘t:'r' t:nrist}.?:amm engine | %
L = then Amb He press pegged or mw ﬂ i @5
i YES SHe press? it REG 2 SOV FAILED OPEN. L
il gray?
%:ym):u:mal when reg : T8 still ':;ay, 8 g
NO
|
|
: He REG 2 (1) SOV INADVERT- »lI
| ENTLY UNLATCHED. B FAILED.
|
|
|
]
SYMPTOM | PROCEDURE




LMAT790-3-LM
APOLLO OPERATIONS HANDBOOK
e \ o T
Cé’* SYHPTON | PROCEDURE REMARKS
1
S . : (V) Light s inhibited when PRPLNT
i 1§ Reset low level sensor ves [2]_Ckproint aty. QTY MON - OFF or when staged.
DES QrY : When prpints settle: s, DES QTY it should go on when PQGS
1 | SPRPLNT QTY MON - cycle STPRLN) HTF MON- 068 3 reading i in 4% to
| OFF, then DES | : YES [ PRPLNT LEAK OR DEGRADED 7% range
RED ] Fuel or oxid gty S7%7 @l ENG PERFORMANCE If PQGS is turned on before pro-
DES QTY It - on?
Light on if burn time to ! N0 N pellants are settied, DES QTY It
tﬁ prpint depletion < 2 min : ;‘!l;::d by
at 25% thrust ) g
= Mo al: : ®
| Low-level indication is erroneous.
= i TRANSIENT CONDITION —c]wu S0 Monitor fuel/oxidizer numerics
(&) | LEVEL SENSOR IN PRPLNT
o | TANK FAILED ON.
= |
a. i
4
= 1
8 7 @ | @ wity lm are reliable :\‘l‘y
= | _‘_I ves L 2]  Ckalt source. 2 under +X-acceleration. Fuel read-
e ing may indicste up to 5% low
(23 PQGS ind ab J Jl DPS firing? =8 o PRPLNT QTY MON - other .ll ) for T&%mu .I'ew |21'5tid turn-
DES positi on. cycle is 45 minutes
e i e ves B QTY PROBE IN AFFECTED 8| ©PRPLNT QTY MON - good on, 15 minutes off
i | Ko Fuel & oxid qty norm? @l  TANK FAILED. o)
<ZE : N @ t)x o('o;ﬁ‘:zs::n* to estimate quan-
d Ll 8
I
= |
i | -il YES ..'J
| Both fuel tanks >5% dif-  P=8 ppo( NT | EAK GRADED
| ferent from both oxid tanks? ENG pmw‘%&g
| -
| NO
|
| 1]
| @ Continue DPS burn.
|
— : Q) () DES 1Y it is unafected.
4 BLANK (ONE OR BOTH)
8 L o]
; ~ i Abnormal indcation” | ONE ZERO PQGS IND FAILED
N |
BOTH
: 11“0 @ @ DES QTY It may be inoperative
I 11 2
ol ":]mm QTY MON - other
i PQGS CONT UNIT FAILED. ) other 12 13
DES position
| = ves | QY PROBE IN AFFECTED [ o PRPLNT QTY MON - good
! PQGS norm? TANK FAILED sys
| NO
| ‘ $ @ Use fuel (oxidizer) to estimate
| .‘_‘T quantity of failed system.
|
: SIG TO IND LOST
|
-
{
. 1 | @ :‘ot applicable to zero-g condi-
| 2] Recycle SOV. ons;
FUEL VENT 1 1] g £ BT = -
igx’o VENT).I | Abnormal during venting? .‘ﬁwﬂm VENT - normal
= | = YESH FUEL (OXID) SOV TRANSIENT
o | YES T8 - normal?
— Abnormal if: | NO
BP - before ﬁrs:j |
L venting or during |
O venting ] .L] YES 3 b
= = Gray - after first | Have vent squibs been  1=8d Fuel (oxid) press <20 psia FUEL (OXID) VENT SOV FAIL-
= venting i biown? o decr? ED OPEN.
== | Mo )
NO
= e | ]
—1 =5 ]
= I [I]__Cyclesov. 8]
O w 1 [ ohtfected vent FUEL (OXID) Check vent viv after squib
% z : VENT - CLOSE, then QPEN is blown.
) | She or fuel (o) press  |NO | #PRPLNT TEMP/PRESS
2] a | decr? m ¥ (:( press
YES
: = Fuel (0xid) press deci? T FMLURE
- ' NO o
i Fracture mechanics limits may be
| exceeded due to heat soskback
| after long burn, if fuel (oxid) tank
is not vented.
| T8 FAILED OR FUEL (OXID) FUEL (OXID) VENT SOV
| sgv TRANSIENT FAILED CLOSED
| 5. 300LMS.1028
|
SYMPTOM ] PROCEDURE REMARKS
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2a

3a

APOLLO 13

APS MALFUNCTION INDEX

ASG PRESS

FUEL OR OXID TEMP ABNORMAL

. FUEL OR OXID PRESS ABNORMAL

He PRESS ABNORMAL OR DECR
He TEMP ABNORMAL

ASC QTY

ASC HI REG

ASC He REG 1 (2) tb-bp

FLIGHT DATA FILE

$\ LM MALFUNCTION PROCEDURES

MOCATA
DATE MARCH 16, 1970

SOURCE



APOLLO 13 FLIGHT DATA FILE PAGE 35

N
LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM | PROCEDURE REMARXS
]
i
|
|
0 |
L
o |
= |
(=) |
L |
(3]
2| i
o | 1
YES | 2 NO |3 APS. Helium supply will deplete if both
= ASC PRESS APS firing? -§o Burn mission - critical? ShutER squ'i\t‘;s w,,ﬂ"nyma
5 | ®Eng STOP pb - push
= RED | NO YES ®ENG ARM - MSFN can distinguish between
= | ®ABORT STAGE pb - reset these two failures when LM is un-
(&) Light on if: | staged. For helium leak, verify with
= zgleal or oxid press<120 | l MSEN before selecting regulators
= | i
Either He press <2775 y ;
:“ psia (before staging ! _‘J YES |5 ] @ E,f,dw,,::i?,':‘s’;l?,i ,‘S".oifs i
g only) : APS pressurized? s
| :lft‘); r?;i :ucr: Hcem;\&l:;ed, This is not failure. Helium satura-
i 3 @ tion of propellants causes fuel and
5 ' oxidizer pressures to decrease from
- | ©ASC He REG 1 & 2 - 1 loading values. Oxidizer normally
| LOSE; tb - bp 7] . will be < 120 psia
i HELIUM MON - PRESS | & Press decr or zeroin | YES
! | BRESS2 s either He tank? 4 He LEAK UPSTREAM OF REG @ APS should not be operated while
| Either He press <2775 psia? S0V ‘;tmfmr’”; fu'fel :xp;’;g';gr ::
I NO NO <40°F
|
|
i U l Ck fuel & oxid press. I.] Ck fuel & oxid press.
I ©PRPLNT TEMP/PRESS ®PRPLNT TEMP/PRESS
— : MON - ASC ves 14J ves|_ MON-ASC
& | Fuel or oxid press < 120 psia? feEREENTIEE AR b~ Fuel or oxid press decr?
| NO NO
. ! 3 2
; |
1
: -—] CWEA OR INST FAILURE ':e LEAK BETWEEN REGS &
i CHECK VLVS OR He PRESS
1 INST FAILURE (UNSTAGED
i ONLY)
: 13 Ck He press.
| ©HELIUM MON - PRESS 1 15]  CkHe temp
| & PRESS 2 HELIUM MON - TEMP1 or | [ 18]
| . ) LAY NO IEMP 2 WAL | He PRESS INST FAILURE OR
< 127 |
| fiheghepiess & Press decr in affected tank? He temp? SLOW He LEAK
: NO YES < 30°F LOW, BUT >30° F
i 4
| 18
| T '_']COLD SOAK OR SLOW He
| r—' He TANK LEAK LEAK
1
|
|
= : 18] Select good tank.
D 1 ®ASC He SEL - TANK ] or
| 2] Ckfuel & oxid press. TANK 2 (good tank)
o | PRPLNT TEMP/PRESS
i e : MON - ASC 4
(D]
NO
< S : :gg,m Sl :&ﬂ Fuel of oxid press decr? 'E] Fuel or oxid temp low? M iAI He SATURATION OF
4 PRPLNTS
= ! [ YES YES
< : 3 ) 5
L
% 25 ]
S : ] F—— F’ He /PRPLNT LEAK 31 cou som
S i
oLl i
(Tl 1
|
|
|
|
|
|
|
|
!
SYMPTOM | PROCEDURE REMARKS
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PAGE 36 APOLLO 13 FLIGHT DATA FILE
LMAT790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTON [ PROCEDURE REMARES
]
2 {
ol o : o 'NL —IJTEMP INST FAILURE OR
| 17
normal I Fuel (oxid) press abnormal COLD SOAK
>9°F : YES
< 50°F
feloidat>100 21 Cuind )
2a | [opreun Teme/pRess Mon |y [4] ves [51
I bl Rt '—O-F L =] Ascent fuef or oxid temp =4 1 Sk 0R COLD SOAK
e : Press remain same? abnormal?
Pressurized:
>203 psia | * YES NO
U;pizgsﬁf:zaed : _!J APS LO 1 I APS YE .1 Close regs APS PA:ECSS
<110 psa (fue) @50°D) | IND FAILURE LJ20] | pressurized? | | @ASC He REG 1 & 2- CLOSE 18] 7
< 70 psia (oxid) (@ 50°F) ASC PRESS LT
Fuel/oxid AP: >10 psia |
LS
3 ]
He press abnormal or I[ 1 Ck ind Yes 2] press? HiGH] 3 | Ck He ind NO
decr T™]  SHELIUM MON - cycle e He temp high? e PRESS INST FAILURE
| Ind responds? LOW YES
>3300 psia | NO
<2900 psia ] ‘ ‘
o D 0
| IND FAILURE APS pressurized? PRESS LT
I
3a | VES‘ yslemmmean lhs Close regs
| LOW
B ! l Temp? e J ] He press low or decr? @ASC He REG 1 & 2 - CLOSE
He temp abnormal | ==
| *mcn * )
>80°F |
<50°F 1 fro] o fu] [ A°S ]
| He press high? 84" TEMP INST FAILURE [ 1]6] ]
| ASC 12
| [Yes PRESS LT HEAT SOAK
!
|
4 |
! ves [2]
ASC QTY i S SHITLTH TFerminate APS/RCS inter-
| connect.
NO
YELLOW : osvysAsBMANSOV- | [ APs ] asc
Light on when burn time N; tb - gray At PRESS LT ;
0 e I I . oSYS A & B ASC FEED 1 & Iz (@ gw intcation of when o clse
I 2- CLOSE
1 a| CWEA FAILURE @SYS A & B ASC FUEL &
1 OXID t - bp
1
|
|
1
5 |
: 1 I Close regs e ﬂ .l]
pCil et T @ASC He REG 1 & 2 - CLOSE: th - bp = (AD%:U};{ g;ﬁﬁf&%ﬁﬂ OPEN. =1 When fuel & oxid press < 220 psia:
: : ®PRPLNT TEMP/PRESS MON - ASC ASC He REG 1 & 2 - QPEN: th -
YELL i
ow | Facl & onid press S220 poia? ﬂ:y individually to isolate failed
Light on if He manf press | NO
>220 psia | ’
: [ _|S]  OpenASCregs
: CWEA/INST FAILURE | @ASC He REG 1 & 2- QPEN tb- gray
|
T
|
6 i
ASC He REG 1 (2) 1' J YES -
T b || oAsc e ReG 12)- opeN L He REG SOV UNLATCHED
! T8 - gray?
! NO
I i | @ MSFN can distinguish between
| . these two failures
. B
| TB/INST FAILURE OR He REG SOV
| FAILED CLOSED
: A-300LM5-1027
SYMPTOM | PROCEDURE REMARRS

SOURCE LM AOQH
DATE MARCH 16, 1970
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la
1b

5a

5b

APOLLO

RCS MALFUNCTION INDEX

RCS

HE PRESS LOW OR DECR
PQMD ABNORMAL
- RCS PRESS OR TEMP ABNORMAL

RCS A (B) REG

RCS TCA

TB ABNORMAL (QUAD VLVS)

TB ABNORMAL (MAIN SOV, CRSFD,ASC
FEED VLVS).

3
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LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE BEMARES
Light is reset when TEMP/PRESS
‘ @ @ MON is cycled to He.
1 Ck He press
RCS &= STEMP/PRESS MON - He &
T Either He press < 17007 CWEA FAILURE 0|
Light on if He tank press YES Shut down failed sys when
<1700 psi (sys A or B) manf press reaches 100
ia psia
3 LV I YES ©Bad sys: MAIN SOV -
He press low or decr | RCS qty norm? ] He press < 14007 ﬂ He LEAK o SE; tg[;[b'f s @ i helium pressure < 1400 psia
2 iSths <
YES NO — leak is helium. If >1400 psia
‘ { source of leak cannot be identified
If systems are decreasing until system stabilizes.
at abnormal rate, refer to ’u } Find loak
Abnormal Vehicle Dynam- . 10
ics procedure He PRESS TRANSDUCER Affected sys: ._I
FAILED @ch RCS SYS: QUAD 1. 2. 3 Affected sys:
4 SO%% o 2 SMAIN SOV - OPEN; th -
1b oRCS: gray
. UAD 1,2, 3,4 4 9
: no | -GLOSE: tb-bp VS 9] ®RCS: SYSQUAD 1, 2, 3, &

> 4 - OPEN; tb - gray
©cb RCS SYS: QUAD 1, 2, 3,
& 4 - close

PQMD abnormal

b1 Ck POMD with He press || @MAIN SOV - CLOSE, tb - bp [ He/PRPLNT LEAK ABOVE
MAIN SOV

He press decr?
OTEMP/PRESS MON - He NO
©Ck affected sys ‘ 3

Translation capability lost in fol-
lowing axes for loss of RCS system
AorB.

System A | System B

If systems are decreasing
at abnormal rate, refer to

Abnormal Vehicle Dynam- He press norm? ,EJ YES _i] _'_‘_] (1) PGNS loses + 7, —Z|+Z, —
ics procedure ‘ YES 1 ®TEMP/PRESS MON - FUEL p—#=8 PRPLNT LEAK BETWEEN Shut down failed sys when (3 AGS loses : 17
MANF & OXID MANF  — MAIN SOV & QUAD VLVS fuel or oxid manf press ) ]
15 e reaches 100 psia )
_! Prpint manf press decr?
PQMD FAILED IN AFFECTED iNo 'e{fggfg :YSb':"N SOV - Following conditions apply to above
CRSFS = 1) PGNS will not imand en ine
SYS CRSFD - OPEN; th - gray () N ﬁrem not com i
ﬂl (2) Translation totally lost

(3) RCS thruster will fire, but LM

]

Affected sys:
ORCS: SYSQUAD 1, 2,3, &
4 - OPEN individually. tb -

———

CRSFD must remain closed

will rotate and translate
(4) Translation totally lost

(5) Translation lost unless X
TRANSL is set to 4 JETS; then,
two-jet translation will result

ABNORMAL USE OF SYS A
(B) PRPLNT

i
|
|
|
]
|
1
|
|
|
L
|
|
|
|
|
|
I
:
|
i
I
|
|
|
|
|
|
I
|
|
|
|
|
|
: h—| g2y >
|

I

|

[

: Affected sys
|

|

I

|

|

|

|

!

I

|

]

]

I

I

I

|

|

|

|

|

|

L

|

|

|

1

|

|

|

|

|

|

|

|

!

I

|

|

|

|

|

|

Prpint manf press decr?

‘ i YES

to avoid loss of prpint from
good sys

Use RCS quantity in unaffected sys-

‘i/ LM MALFUNCTION PROCEDURES

ﬂ 20| Reconfigure 1 tem to estimate failed quantity
H{ oRCS: SYS QUAD (associat- 21| felieve ppinfipress
®MAIN SOV - QPEN: tb - gray| Cf:l NILEAKBELOW QUAD ed with leak) - CLOSE: Affected sys:
®cb RCS SYS: QUAD 1, 2, 3, th - bp ocb RCS SYS: QUAD 1. 2, 3.
&4-close ORCS: SYS QUAD (remain- & 4-close
ing) - OPEN: th - gray ORCS: SYSQUAD 1, 2.3, &
‘ ®Affected sys MAIN SOV - 4 - OPEN; tb - gray
OPEN; th - gray ®fFire thruster in affected
22 och RCS SYS: QUAD (except

Sys
Shut down failed sys when for failed TCA - close ocb RCS SYS: ISOL VLV -
fuel or oxid manf press

reaches 100 psia
@Affected sys MAIN SOV -

CLOSE; tb - bp
OCRSFD - OPEN; tb - gray

n
u% SYSQUAD 1.2, 3. &
4 - recycle CLOSE; tb -

23| Relieve prpint press

®Use one of following
modes:
(1) Hardover
(2) AGS rate cmd/att hold
oFire thruster in affected
uad
®Reconfigure to original
mode

gray
cb RCS SYS: ISOL VLV -

dlose
©cb RCS SYS: QUAD 1, 2. 3.
b-ggen

=)
N~
()]
=
| -
| O
I r— 2
=} ] Tk ind 2] CkRCSqty
<z RCS press or temp ab- : YES -
= normal ©TEMP/PRESS MON - cyce |—amf ® Sioss-check sffected RCS
S5 R Qty Sys. N e PRESS
= Ind responds? Qty low or decr?
t)-l NO YES TEMP
% "LE " 1 ’ 2 @ Propellan;ﬁt;tmoemure 1S indicated
RS only in NI position. (Pointer
= < 4 mn ﬂ NO ,L] drops to in other positions.)
2 e RCS SYS A (B) TEMP OR Sys A & B tempsw equal? &2 PRESS OR TEMP INST FAIL- Use RCS It for low helium pressure
PRESS IND FAILED. PQMD ABNORMAL URE and RCS A and B REG Its for high or
low manifold pressure
YES
e Use temperature of unaffected
4 .l.] system to estimate temperature of
failed sensor Use PQMD to esti-
,l] Dop‘m:!thre th;;ls&?; if RCS mate He( pressure  Use alternate
a4 PrPINt temp: pressure (prpint, fuel or oxid manf)
W COLD OR HEAT SOAK <40 F to estimate pressure of failed sen-
sor
C-300LM5.1030
SYMPTOM PROCEDURE REMARKS




PAGE 40 APOLLO 13 FLIGHT DATA FILE

LMA790-3-LM
APOLLO OPERATIONS HMANDBOOK
SYMPTOM | PROCEDURE REMARKS
)
3 | @ Light is inhibited if main SOV is
| @ TWARNING } closed.
5 1t ves 12 3 gy e
— RCS A (B) REG 8= ovs A (B) MAIN SOV-QPEN? 1 RCS SYS A (B) REG FAILED Operation of RCS with manf
Ck aff
| e atfected sys manf press. [5168 HIGH. (DOUBLE FAILURE press < 100 psia may
| = psia cause TCA failure
RED 1 @TEMP/PRESS MON-FUEL I
Light on (for associated | MANF & OXID MANF TEMP/PRESS  MON-P o cuij
sys) if: ~PRPINT a
Hy: press ; : Manf press? monitor regulator pressure g
>218 psia | NORM_ [<l6spsia J41 5 | L
< 165 psia RCS SYS A (B) REG FAILED Shut down failed sys when Gy
| CLOSED. manf press reaches <100 ()
| ) psia. @PRPLNT position of TEMP/PRESS o
| A MON is inoperative. Use fuel and B
: @ TC: iP"thed SYS reg press. @ .Eagssg_s":‘fm Sov oxidizer manifold pressure to mon-
§ YES '_im_. PRPNT | no [ ®CRSFD- . th-gra itor RCS system pressure =
: O e e 8] st FaiLuRe QPEN; tb-gray =
. —
1 e
] (<)
=
4 @ : Procedure is for primary coil fail- =)
| O ures only. Secon:gry coil f‘?lwre's (GiL
are covered in Abnormal Vehicle =
RCS TCA t Any th red? o 2 cen raLuRe Dynamics. =
] —
YES
RED |
) | Failure may affect PGNS only, AGS =
Light on if: 1 : [ @ @ only, or both. If desired, switch to —
One or more thrusters | __] N :_I YES i] alternative guidance system, re-
fail off | More than one tb red in =4 Ab vehicle d - JET FAILED ON se"ablteo::'gﬁ&lﬁgt':"d see Whether
Collinear thrusters are | same sys? or unusual thruster activity? 2w ?
firing simultaneously ] YES NO
1
| 3 1 @ Alternative procedure —
Affected system
i :{1 PGNCSI( for jet off 8 Isolate failed jet. ;%SR(SISSSYS ISOL VLV - open
] in - Affected quad: : SYS (affected quad) QUAD
| s ] oate aftected :970725 CONT - ATT HOLD ©RCS: SYS A (B) QUAD - Ci(l% " L =
| solate affected sys. e CLOSE; tb-bp cb RCS SYS: ISOL VLV g[c)tsg -
| [eRCS SYSA® QUADL. 2, “MODE CONT - ATTHOLD ech RCS SYS A (B): QUAD ot Mt .
: .%’Edu_p/gggsg'sm]zgn -FUEL OAWmQONT (3) - MODE G4z cpen (affected quad) QUAD - OPEN
D] e o RS atected oy
| eAffected sys: : E&m '"%OSE' i b 10]
L] AN SO-0PEH, to-gray ] S S ondifaed]et NO HiSOL VLV UNLATCHED OR
interconnectin —on? N
: oAffected sys: . SYS A (B) FUEL OR OXID Je 10 "VE:‘ ey
FEED 1 or 2-QP| MAIN SOV OR ASC FEED
| ASC or 2-OPEN YES R wv UNLATCHED FROM m Failure affects talkback and RCS
?
| Manf press incr to norm? g8  OpEN POSITION bl‘J YES 1ﬂ TCA It only
| o Motion norm? L TCP SW FAILED OPEN.
i \ {
NO
|
Aff
i | ) Ecled SV | A G) | @) octal code of fited et
i SYS A (B) FUEL OR OXID @RCS: SYSQUAD 1, 2,3, 4 .‘il 'GI \nhibit failed 1U-100€ | 4U-1E
i A SOV OF ASC FE£D COPEN, t- ray JET FAILED OFF nhibit failed jet. 10-200¢ :PZZEE
| V25 NO7E 1L-200€ AR_—IOOE
: FL V21 NO7
- ®Load RI:
| 1] e ASC FEED VLV - 18] Reconfigure. 1257 (if vertical jet)
R 1260E (if horizontal jet)
| NS @OCRSFD - OPEN; tb - gray FLV22 NOT
| Affected sys:
i OASCFEED 182 £ ®Load R2 with octal code of
| ®RCS: SYS QUAD 1. 2, 3. 4-OPEN; fafecet
P[] Recontipue tb - gray g oload 3 =
| Affected sys x”":?":fzkcs {Dlelooesting 1E (to disable) I
OMAIN SOV- CLOSE th- )
| e mﬂ—%ﬁmy"" SCRSFD - CLOSE; th - bp s ==
I |eRCs: SYSQUAD 1, 2,3, 4- oV34E
| OPEN; tb-gray s u.':
i
1 =
<
S5a | = o
l ] YES 2 ! 5=
QUAD vivs : NO S =
| . oF =ty
o) [ 3=
| oCycle viv and leave in desired \n o
position
MAIN SOV. CRSFD. | T > YES
ASC FEED vivs | B agrees When terminating APS/RCS inter
| NO connect
i \ @ If SYS A (B) MAIN SOV tbbp
| leave CRSFD open
| _4_] _5_] If SYS A (B) ASC FUEL or ASC
| T8 FAILURE OR FAILED VLV VLV INADVERTENTLY OPENED OR ?"'CDngg'aSVYSSYAS AB]TSASE FEED
| CLOSED OR STICKY T8 PN LR A
| N
: C-300LM5-1015
SYMPTOM [ PROCEDURE REMARKS
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1 UNSTAGED

Ta UNSTAGED

2  STAGED

3 UNSTAGED
4  STAGED

5  UNSTAGED
6"

6a

SSR-1

APOLLD « 13 FLIGHT DATA FILE

EPS MALFUNCTION INDEX /1

DC BUS
VOLTS - LOW 3
=
=)
DC BUS =
(&)
()
(o
(s
—_—
BATTERY =
i_
)
—
v
BATTERY =
=
=
BAT TB ABNORMAL
INVERTER
AC VOLTAGE HIGH
7~ |
BUS FUNCTIONS LOST @
=
(@)
c=o { sane
- .
&5
()
P-4 R =
)
o
G =
3&
w QO [




APOLLO 13 FLIGHT D o
E PAGE 43 D
LMA790-3-LM 1
APOLLO OPERATIONS HANDBOOK THRU
SYMPTOM [
. PROCEDURE REMARKS la
1 UNSTAGED QP: (1) 1f COR bus valtage is lost for >20
N minutes,  sublimater  freeze-up
| 1] 0 7] YES
0C BUS T BATTERY It - on? & Lot ] ] DR =
I DC FEEDER FAULT It - on? ECA OR DFR FAILED OPEN ®POWER/TEMP MON -
| YES NO CDR BUS, then SE BUS
RED i to determine failed bus
Light on if either | *
Ll i @ 3 Allow 5 minutes before closing
ﬂ <265 volts \ 5 I CK bus voltage - 11 Reconfigure 2:’,;&‘3' MULOPRIIML yioicons 2
o | ®POWER/TEMP MON - COR ®Power down PGNS (AGS)
= I BUS, then SE BUS 20 73 @BAT 6 (5) NORMAL COR E o aio: THRU
[am] | Bus volts low? e U o oo PR S
S : | ®Power up PGNS (AGS) 5
o " YES
S i
g:_ T |l Ck amps on low bus. 4 @ DC BUS It remains on and subse-
VOLTS - Tow i T _i] quent low bus voltage C/W mon-
£ itoring is lost
] bats on low bus
) - I NO § BUS VOLTAGE SIG CONDR
= <21.0 vde | Amps high? FAILED
5 | ’ 5 ‘YES
o | @ s (@) | (5) bc FEEDER Fauit It may or may not
E | Ck BAT tb's Power down low bus e ‘il “I Resrab> i
o | @SUIT FAN- 2 ocb (11) LTG: 6
| ONEBP JALL TwO BP SE ®Power down PGNS. YES UTIL - open
=< I GRAY SCORBATS& 4HIVOLT gl ANUN/DOCK/COMPAT THRU
: och (11) EPS; BAT FEED ch_[ﬁc& If failure occurs after PDI or during
= TIE(2)- open GLYCOL PUMP 1 - open ascent mission phases, refer to S SR— ]
= i oL open emergency procedure for CDR (SE)
I DC FEEDER FAULT It - on? e g bus failure.
: NO SEC S BD XMTR/RCVR -
open
| ] A $EC'S B0 PWR AMPL- /
open
I 0 B XMTR - open
] SPOWER/T oper
e ER/TEMP MON - ech (11) PGNS: @ Primary glycol loop is lost
— S | s ()] BAT 3 (4) LDG ROR - open
\ ] ot Voltage normal? RNDZ ROR - open
£ ! No YES It OPR - e
( ’ é At PR - open
ocb (11) EPS: | - open
: ocb (16) EPS: CROSS Tl
' BUS - close
®Power up PGNS
: ~ gg{‘\ll’éghLEEgAS:OgATT ocb (11) - cvlosde above cb's
rr—jLI as require
17 CDR BUS SHORT
|
. z ©) Y
: 18] Reconfigure 18] Reconfigure 2 @
| ®POWER/TEMP MON - ©PRI EVAP FLOW #1 vl
i NStailowTbus LU Ls:‘:te Fe;:lgr short @ Short is on battery that is not bp
: .:::e' ot Tl Ton ©BAT 6 BACK UP SE FEED een BATS & DFR Good banetry was disconnected by
ik 0N th - g =T : overcurren
l ©(Bad bat) HI VOLT - OFF/ och (16) EP%: AySC ECA CCOI(JTG)- ETOSS.EASC o
| Sy oSO NG st s
= FEED - QN; tb - gray
| .V:AT?[EANK SELE ®BAT 5 NORMAL SE FEED R 25
viv - - ON; tb - gray emove ampere-hours  from
: o%'i‘(i"ss?émg& @DES BATS - DEADFACE; 'each ascent battery before dead-
o tb - by acing.
| ®SEC EVAP FLOW viv - 4
: P|N il DC FEEDER FAULT It - on?
: a. Immediately:
o e 1) AT 3 (4; T8-8P 2 ech ECS: LCG PUMP - JESER O
| 21 H 22 Reconfigure n
= | ASSOCIATED BAT SHORT @Power down PGNS. '%%OVE.RR'DE :
— COR BAT 4 (3) HI VOLT - e (O IOLX:
L | B N ech/AC BUS A - TAPE il el e coeairecme
= ' oCOR BAT 3 (&) HI VOLT - 08 soren 2] iy
o | 24]  Reconfigure OFF/RESET, then ON; cb/AC BUS B: NUM
2 ! @Power down AGS iy L e ngAGE e
- I | oSEBAT 2() HIVOLT- ShowerilpCh> el i BATS 38 A LOST
=5 | B e e
= /DOCK
% | g et JCOMPNT - open @ sea’t Stle a;g 2 power Is available
L | :’b —gray ; b. For subsequent master 25] Reconfigure 2
CL‘) i | ®Power up AGS. alarms: ©SE BAT 1 & 2, CDR BAT 3
ocb (16) LTG: ANUN/
S = I DOCK/COMPNT R SHIVOLT: i
S <« I Scose o0h 1) £PS AT D
; C :
NEE : © Sib/AG BUS & ASTA e
s : @BAT 6 NORMAL CDR FEED
| - ON; tb - gray
| @®BAT 6 BACK UP SE FEED
o - - OFF/RESET, tb - bp
. | a5 olc;tzjélﬁ) EPS: CROSS TIE
- open
: FUNCTION
| ELJRLOST
{ |
| !
} 300LM4-
l SYMPTOM | PROCEDURE -
REMARKS

|




5 e
BAGE 44 APOLLO 13 FLIGHT DATA FILE
LMA790-3-LM 7
APOLLO OPERATIONS HANDBOOK #
SYMPTOM J PROCEDURE REMARKS
'
1 UNSTAGED |
cont : @@ 29] Reconfigure Communications wiil be lost for
| ﬂ @®BAT 5 BACK UP CDR :jlme rgqglre: to buv;ﬁl up’ sefiﬁn—
FEED - QN; tb - gra: ary S-band or while trouble-
: Oggv&rd(;w;;(&sl i och (11) %ys- legl .yg%_e shootlngS%ptlgn oflhyer;)ammg on
° - ®INVERTER - 1 primary S-band, without commun-
| OFF/RESET; tb - bp ﬂ S BAND XMTR/RCVR ications, until SE bus status is
] ©cb (16) EPS: BAT FEED ©POWER/TEMP MON - SEi ascertained may be exercised 72
| TIE (2) - open ; g T ©5 BAND PWR AMPL - SEC L
| No | BATL® ves §28] SE BUS SHORT o] ©S BAND VOICE - DN oo
i DC FEEDER FAULT It - on?  |—gmed Voltage normal? VOICE BU =
| VEs e oTLM BIOMED - CFF 5
| ] ¥y BAT2(D) (5
: 30] Restore bus ﬂ BUS S
| ocb (16) LTG: SHORT BETWEEN BAT 2 (1) FUNCTIONS it £
| FLOOD - open & ECA LOST LSSR-1
ANUN/DOCKTCOMPNT - =
L[l =
I och (16)S/C: :
| AEA - open
| Wik Q
|| ocb 16 COMN: =
| VHF A XMTR - open =
PRIM S BD PWiI PL - e
|| =
| $ BD XMTR/RCVR §
| - open
@ch ( S:
: INV 2 - open =
CROSS TIE BUS - close =
| ®Power up AGS
| och (16 close above cb's
| as required
|
|
I | (@
| 32
] Isolate feeder short
I between bats & DFR /—'
| 7
| och (16) EPS: ASC ECA !
] CONT - close
| ®BAT 5 BACK UP COR
] FEED - ON; tb - gray
| ®BAT 6 NORMAL CDR FEED
- ON; tb - gray
: ©DES BATS - DEADFACE,
tb - bp
: D FEEDER FAULT - on? P>
| NO
\ ’ @ ’ @ ® Bat 5 power is available through
i T o normal feed when deadfaced
DES STAGE FEEDER SHORT ASC STAGE FEEDER SHORT
BETWEEN ECA & DFR (BATS BETWEEN DFR & BUS Bt 6,01 DR feeder <hortediior
bat
I 1&2108n) (BATS3 & 4 0R 1 & 2 LOST) @ 5(if SE feeder shorted) power is
| available only through backup feed
and should be so used befcre abort
| ] @ stage, to preclude placing bat 6 (5
| on shorted feeder
| 35]  Reconfigure 36]  Reconfigure
| ©SE BAT | & 2, COR BAT ®DES BATS - CONNECT;
| 3 & 4 Hi VOLT - OFF/ th - gray Bat 3 and 4 fabl
RESET. th - bp power is available per
| ek step 32
| ocb (16) EPS: BAT FEED o
TIE (2) - close
: BAT 5 NORMAL SE =
FEED - ON; tb - gray a
i @BAT 5 BACK UP COR gg'&mesr o[:!?th buses with desc\nt‘ r——
{ y. remove nonessential
| FEED - OFF /RESET; tb - bp
och (16) EPS CROSS TIE equipment until total load <50 o
| %Ué ) amp. (Two descent batteries will To)
| - open not support two fully loaded buses ) I —
| =)
I Ha
| =cr
| -l et
| =
| Ll
| O
| (g L]
=) =
| @) =g
| Ta) (=)
|
|
|
|
|
|
|
! A-300LM4-1006-2
SYMPTOM | PROCEDURE REMARKS



LM MALFUNCTION PROCEDURES

LMA790-3-LM
’ APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
2 STAGED @ 3 @ If COR bus voltage is lost for >20
.1_] _z] minutes,  sublimater freeze-up
o NO NO 3 l Ck bus voltages. oeoUrS
BUS BATTERY It - on =1 DC FEEDER FAULT It-on? [—>1 @POWER/TEMP MON - CR :
BUS. then SE BUS NO BATTERY It may not go on instan-
RED YES YES Bus voltage low? Lt CWEA FAILED taneously with DC BUS It
Light on if either YES
olrghot:nblusels * @ If COR bus failure, suit FAN-2
<265 volts 51 Ck amps on low bus. 4
@POWER/TEMP MON - 6 () 0C BUS It remains on and subse-
bat on low bus quent low bus voltage C/W mon-
HIGH NORMAL BUS VOLTAGE SIG CONDR :
. < Amps? o FALED itoring capability is lost
[ Low
If failure occurs after PDI or dur-
’ 3 1 @ ing ascent mission phase, refer
1] ckbatts 8] Ckbatvoltage. | no B8 e procedileRtoriChR
@BAT (5 & 6) NORMAL YES SHORT BETWEEN BAT & ECA
FEED th - gray? =t Voltage normal?
Fvo * Yes
10] |
®BAT 5 (6) NORMAL SE Ck for norm feed open or
(CDR) FEED - OFF/RESET, ECA failed.
then ON NO
TB remains gray? | .(Bsg FSE(ESD) B'B%K :{JP-%ESy ‘—ZJ
YES — YES BAT 5 (6) NORMAL
| Bat current >0? FEED FAILED
NO
B i
BAT 5 (6) INADVERTENT ﬂ £CA FAILED 15] Reconfigure
DISCONNECT ePower down AGS (PGNS).
@BAT 6 (5) NORMAL COR
\ ©) 00, (SE) - OFF/RESET: tb - bp
5(6) ®BAT 6 (5) BACK UP SE
m 8P Communications will be lost for
._] Ck BAT 5 & 6 tb's. 1] kbus short. _'m (CDR) FEED - ON; tb - gray time required to bring up second-
5 o(Bad bat) OFF /RESET; = ary S-band or while troubleshoot-
o ing. Option of remaining on primary
o och E93 BAT FEED TE 1 Sband without communicatons
(2) (bad bus) - 18 CDR until SE bus status is ascertained
oen YES -—r FEEDER SHORT I 19‘ Reconfigure may be exercised
DC FEEDER FAULT It - on? = oPower down PGNS.

SOURCE LM AQOH
DATE MARCH 16, 1970

e

®BAT 6 BACK UP SE FEED

THRU
SSR-1

8 NO SE ZON: tb- Allow 5 minutes for gyros to stop,
CE i .ch_“ 1) ngray before closing cb PGNS IMU OPR
ﬂ 21 Reconfigure UTIL -
BAT OVERTEMP OR ®Power down AGS ANUNDOCK COMPNT DC FEEDER FAULT light may or
REVERSE CURRENT ®BAT 5 BACK UP COR - open may not be on
FEED - ON; tb - gray ech (11) ECS:
och (16) LTG: GLYCOL PUMP 1 - open
FLOOD - open GLYCOL PUMP 2 - open
ANUN/DOCK/COMPNT cb (11) COMM: R
o "/ 0 SEC S BD XMTR/RCVR @ tIg;erse current only if buses are
och (16) S/C: - open
e SEC S BD PWR AMPL -
ATCA - open open
ch (16) CO! VHE B XMTR - open
VHF A XMTR - open och (11) PGNS:
PRIM S BD PWR AMPL LDG ROR - open
o e
7 PRIM S BD XMTR/RCVR - open
22| Reconfigure COR B3] bl BD XMTR/ MU OPR - open
©PRI EVAP FLOW #1 viv - jeti och (16) EPS ocb (11) EPS: INV 1 - open
CLOSE el v och (16) EPS: CROSS TI
@BAT 6 BACK UP SE FEED CROSS TIEBUS - close BUS - close
- ON, tb - gray S oPower up AGS. ePower up PGNS
ech (16) EPS: ASC ECA och (16) - close as required ®cb (11) - close as required
CONT - close e
®GLYCOL - INST (SEC]
®WATER TANK SELEC
viv - SEC
ech ECS: GLYCOL 24 5]
PUMP SEC - close L] ®POWER/TEMP MON - BAT 5, . Respective bat lost. !
SEC EVAP FLOW viv - 6 to determine failed bat
OPEN BAT 6 BAT S
a. Immediately:
och ECS: LCG PUMP - @ \
o T e OVERRIDE IN- %] Reconfigure. 21| Reconfigure. 2] Reconfigure.
TEGRAL - ON. @®BAT 5 BACK UP CDR ePower down PGNS. ®Power down AGS
och/AC BUS A - TAPE FEED - ON; tb - gray @BAT 6 NORMAL COR FEED ®BAT 5 NORMAL SE FEED
RCDR - open ®BAT 5 NORMAL SE FEED - OFF /RESET; tb - bp - OFF/RESET; tb - bp
och/AC BUS B: NUM - OFF/RESET; tb - bp och (11) - Open all och (16) -
LTG - open (except ocb (1) EPS: INV 1 - close d-c cb's except: Open all cb's except
during"eng burn or @|NVERTER - | cb EPS: BAT FEED CB EPS: BAT FEED TIE (2)
rndz & docking) o MP AUDIO CONT - BU TIE () ocb (16) EPS:
ocb (11 & 16) LTG: @S BAND XMTR/RCVR - SEC ocb (16) EPS: CROSS TIE CROSS TIE BUS - close
ANUN/DOCK S BAND PWR AMPL - SEC BUS - CLOSE ®BAT 6 BACK UP SE FEED
/COMPNT - open @S BAND VOICE - DN VOICE @BAT § BACK UP COR FEED - ON; tb - gray
b. For subsequent master BU - ON; tb - gray ®BAT 6 NORMAL CDR FEED
alarms: ©TLM BIOMED - OFF ®BAT 5 NORMAL SE FEED - OFF/RESET: tb - bp
ocb (16) LTG: ANUN/ - OFF /RESET; tb - bp oPower up AGS
DOCK/COMPNT - 'Pg‘:/lﬂ up PONS och (16) - close as required
- close ﬂ ocb (11) - close as required
© SACHSR. casta EHSCHON
och/ : R-
i LosT
8-300LM5-1007
SYMPTOM PROCEDURE REMARKS




LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM l PROCEDURE REMARKS
1
|
3 UNSTAGED |
| _LI o ves 1.2 | Ck short. NO 3 r Attempt reset. YES —‘]
oCk all bat tb"
BATTERY TR, A0S | e OWER/TEMP MON 8] o(Faulty bat) I VOLT - TR ANSIENT ECA PROBLEM
: Ay 1 bp? ~faulty bat QFF/RESET, then ON
YELLOW | NO Volts low? Bat stays on line?
Light on if : YES NO ﬂ
Bat overtemperature \ ECA FAILED.
2145 F I
Bat reverse current
>10 amp for 4 to 6 sec : ﬂ ij
v SHORT BETWEEN BAT [
Bat overcurrent >150 | & ECA o(Faulty bat) HI VOLT- OFF/
to 200 amp | .Ll RESET: th—bp
i Ck bat fault
| @ @ Bat C/W monitoring capability lost
] © POWER/TEMP MON
| -all bat positions NO _9_]
s | BAT FAULT It - on? - CWEA FAILED @ Failure affects C/W indications only
: YES
! 3) Subse t
quent battery - malfunction
i .‘1] ﬂ O monitoring capability lost. However
| ©Bad BAT- OFF/RESET; YES ®Bad BAT HI VOLT - QN: BAT FAULT It operates normally
: th - bp th - gray N 12 TempORARY RELAY
| VOLTS norm? BAT FAULT It- on? BT
| NO ‘VES
] @G
| 14
. B gl
| BAT LOST RELAY FAILED IN ECA
|
|
|
|
|
4 STAGED | __] __] m @ Bat C/W monitoring capability lost
| ! ves b2 ves 31
An e o
Ly ! STONEHENE Mn Bat dmps & valts norm? [~ INST OR ECA RELAY FAILED.
YELLOW : BAT FAULT It-on? NO
Light on if: | NO y @ Monitor battery for decreasing volt-
B>at overtemperature i __J age. If voltage starts to decrease,
145°F 5 remove battery from line and power
= OVERTEMPERATURE OR
Bat reverse current : ,L] REVERSE CURRENT. BAT bus from backup feed
>10 amp for 4 to 6 sec CWEA FAILURE LOST
| @ Reverse current only if buses are
Bat overcurrent | tied
>150 to 200 amp 1
|
5 UNSTAGED :
| 1] Ck amps. ves L2 | Attempt reset. ves 3 L
Bat tb abnormal T ®POWER/TEMPMON  f=—=1  e(Faulty bat) Hi VOLT- [~ ECRIEAIEED:
| -affected bat OFF/RESET, then ON
| Amps zero? Amps zero?
: N ‘ N
|
| : i]NADVERTENT BAT TRIP
| I
| ECA RELAY CONTACT OR TB OR TRANSIENT ECA
| FAILURE FAILURE
|
|
|
|
|
I
|
|
|
I
|
|
I
|
|
|
|
|
|
: A-300LM4-1009
SYMPTOM I PROCEDURE REMARKS

«
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SOURCE LM AOH LM MALFUNCTION PROCEDURES

‘l DATE MARCH 16, 1970

LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPYOM [ PROCEDURE REMARKS
1
|
6 : _lJ @ 2 - A Inverter No. 2 is on
L — EL failed? i _!owcn TEMP MON e e T INVERTER NO. 2 Wata Lot 1 T D
° /TEM - 3 5
| e e T i e BT |
YELLOW | YES VOLTS - green band? INVERTER It -off?
Light on if | NO 0
Bus A a-c voltage | N
<112 volts |
Frequency <398 | s
cps or >402 cps ]
|
Ja 1
: ®cb/AC BUS B: BUS TIE
INV 1 -open
I o ch/AC BUS A: BUS TIE o 1]
| INV 1-gpen CWEA OR SIG
YES INVERTER NO. 1 FEEDER COND FAILURE
| INVERTER It - off? SHORT
: NO
| ’ @@ @ INVERTER It remains on
| 8] Select alt inverter gl Reconfigure.
: .Ichv/Alc_ gggeez BUS TIE 2";”‘{}“{,‘;5 2mv Z
| @ cb/AC BUS A: BUS TIE LTI o open (3) Monitor a-c valtage on VOLTS ind 6
1 INV 1-close TH RU
i cb (1) EPS: INV 1-close
®INVERTER -1
! - YES SSR-1
: INVERTER It - off?
NO
6a :
: Wl Select alt inverter i y
A-C voltage high | ech (11) EPS: INV I -close 11 2]
| ®INVERTER-] i INVERTER NO. 2 >
e eiTom VOLTAGE FAILURE och (16) EPS: INV 2- open
: | NO
1 13
®ch /AC BUS B: BUS TIE T
: INV 1 & 2-gpen el
ocb/ACBUS A BUSTIE  |YES | ecb/AC BUS B: BUS TIE 1]
| INV 2-open INV 1-close - INVERTER NO. 2
1 JES FEEDER SHORT
1 INVERTER It-off? INVERTER It - off?
I NO
] | [ |
|
17 18 19
| ©cb/AC BUS B: BUS TIE CWEA OR SIG o o ]
| INV 1 -close COND FAILURE A-C BUS B SHORTED. och (16) EPS: INV 2- open
| ech/AC BUS A: BUS TIE
| INV 1-open
! Numeric Its brighten? ]
: YES 21| Reconfigure. 22| Reconfigure.
| @INVERTER-2 @ ch/AC BUS B: BUS TIE
| ] och/AC BUS A: BUS TIE IV 1-open
] INV 1- ecb/AC BUS A BUS TIE
| B| och/AC BUS A & B: BUS INV 2-
TIE INV 2-close ©INVERTER-2
: el LA SHORED, och (11) EPS: INV 1- open ecb (11) EPS: INV 1- gpen
|
|
| I
| £PS £PS
: SSR
| BUS FUNCTIONS BUS FUNCTIONS
| LOST LOST
|
|
|
|
I
|
|
|
|
I
|
|
|
|
| 300LM4-1010
I
SYMPTOM | PROCEDURE REMARKS




PAGE 48

APOLLO 13

LMA790-3-LM

APOLLO OPERATIONS HANDBOOK

FLIGHT DATA FILE

SPECIAL SUBROUTINE
SSR-1

Bus functions lost

ACBUSB

AC BUS B: SE WIND HTR
He/PQGS PROPUL DISP
He MON
DES QTY
S BD ANT
Auto/man ant slew
ORDEAL
AGS
AGS att mon
AOT LAMP (R)
SE FDAI
NUM LTG
BUSTIE INV 2
BUSTIE INV 1

ACBUSA

ACBUS A: BUSTIE INV 2
BUS TIE INV 1
AC BUS VOLT
AC bus monitor
CDR WIND HTR
TAPE RCDR
AOT LAMP (R)
RNDZ RDR
Auto/man ant slew
DECA GMBL
GDA lock-up
Man throt
Thrust to 100%
INTGL LTG
CDR FDAI
GASTA
PGNS att & rate needles
RNG/RNG RT ALT/ALT RT meter

CDR BUS

FLT DISP: ORDEAL
COAS
CDR FDAI & alt needles
GASTA

PGNS alt & rate needles
RNG/RNG RT ALT/ALT RT meter
COR X - PNTR
MISSION TIMER
THRUST meter

RCSSYSA: ASC FEED 1
Last position
ASC FEED 2
Last position
1SOL VLV
Last position
gUAD % TCA
UAD 2 TCA
QUAD 3 TCA Al close
QUAD 4 TCA
MAIN SOV
Last position

PROPUL: DES He REG/VENT
REG — last position
VENT — disabled

HTR: RNDZ RDR STBY heaters
RNDZ RDR OPR heaters
LDG RDR heater
AOT heater
DOCK WINDOW heater

INST: SIG CONDR 1
Propellant tb's
Some meters
Some CWEA Its come on

STAB/CONT: ABORT STAGE (R, except no auto eng arm)
PGNS

CA
LGC control of RCS
AELD (R)
ENG CONT
DPS abort stage
ATT DIR CONT
ENG START OVRD
Manual start
DECA PWR
DPS eng-on comm
DPS shuts down
Eng to 100% throttle
No auto-eng off

ED: LDG GEAR FLAG
LOGIC PWR A

LTG: ANUN/DOCK/COMPNT
Lighting (R)

PGNS: IMP OPR
IMU STBY
LGC/DSKY
RNDZ RDR
LDG RDR
SIG STR DISP

COMM: CDR AUDIO center
VHF A RCVR

VHF B XMTR
SEC S BD XMTR/RCVR
SEC S BD PWR AMPL
UP DATA LINK
ECS: GLYCOL PUMP AUTO TRNFR
GLYCOL PUMP 1
GLYCOL PUMP 2
CABIN FAN 1
SUIT FAN 1
HEATERS RCS SYS A/B-1:  QUAD 1 heater
QUAD 2 heater
QUAD 3 heater
QUAD 4 heater
EPS: DES ECA CONT (R)
DES ECA (R)
ASC ECA CONT (R)
ASC ECA (R)
INV 1
DC BUS VOLT

LMP BUS

FLT DISP: EVENT TIMER/SE FDAI &
rate needles
SE X-PNTR

RCS SYS B: ASC FEED 1

Last position
ASC FEED 2

Last position
1SOL VLV

Last position
QUAD 1 TCA
QUAD 2 TCA
QUAD 3 TCA
QUAD 4 TCA
CRSFD

Last position
TEMP/PRESS DISP FLAG
PQGS DISP

RCS qty
MAIN SOV

Last position

iA“ close

PROPUL: DISP/ENG OVRD LOGIC
MPS meters inoperative
QGS

FUEL/ OX gty
ASC He REG
Last position
INST: SIG CONDR 2
EPS tb's
Some meters
Some CWEA Its come on
PCM/TE
T™ XMT
Timing signals
SIG SENSOR
CWEA
STAB/CONT: DES ENG OVRD
ATCA (AGS)
AGS stab cont
ABORT STAGE (R, except no eng fire enable)

RR-LGC mode lost
False TCA firings
AELD (R)
Auto APS commands
ASA
AGS
ENG ARM
DPS/APS auto eng ON/OFF
DPS/APS shuts down
AEA

AGS
ED: LOGIC PWR B
LTG: MASTER ALARM
ANUN/DOCK/COMPNT (R)
TRACK light
FLOOD lighting
COMM: DISP
S-bd ant
SE AUDIO
VHF A XMTR
VHF B RCVR
PRIM S BD PWR AMPL
PRIM S BD XMTR/RCVR
S BD ANT
Auto/man ant slew
MP

VHF RCV
S BAND XMT/RCV

ECS: SUIT FLOW CONT
Torn-suit protection
SUIT/CABIN REPRESS
DISP
GLYCOL PUMP SEC
CABIN FAN 2
CABIN FAN CONT
CABIN REPRESS
Auto repress
SUIT FAN 2
SUIT FAN AP
DIVERT VLV
Auto close
CO, SENSOR
DES ECA CONT (R)
DES ECA (R)
ASC ECA CONT (R)
ASC ECA (R)

EPS:

%3

INV 2
DC BUS VOLT
DISP
Volts/amps
Tb's
CAMR: SEQ
HTRRCS SYSA/B 2. S-BD ANT heater
ISP

QUAD 4 heater
QUAD 3 heater
QUAD 2 heater
QUAD 1 heater

300LM4-1039

SOURCE LM ACOH
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PAGE 50 APOLLO 13 FLIGHT DATA FILE —ﬂ

£\

COMM MALFUNCTION INDEX

5a CANNOT ACQUIRE PHASE LOCK
6 MSFN REPORTS LOSS OF PCM. S-BAND VOICE OK

)
|
1. 0SS OF IES =
2 ONE CREWMAN HAS ABNORMAL (UNSELECTED) HOT MIKE =
3  LOSS OF VHF VOICE COMM WITH CSM 3
4  LOSS OF S-BAND VOICE COMM &
=
(@)
=
5 S BD RCVR S
e
|
<
=
o
|

7 LOSS OF VOICE COMM WITH EVA (ONE MAN EVA)

SOURCE MOCATA
DATE MARCH 16, 1970

2



APOLLO 13 FLIGHT DATA FILE PAGE 51

LMA790-3-LM 1
APOLLO OPERATIONS HANDBOOK THRU
SYMPTOM ] PROCEDURE REMARKS 4
1
1 |
|
! I
Loss of ICS 1
| oUse PTT button
o I - YES 3] vox 3] 4] —_
R : 1CS OK? AUDIO: MODE sw? VOX CKT FAILURE =1 @AUDIO: MODE- ICS/PTT
o NO
ICS/PTT
g : ’ . @ @ VOX mode may be available
(T} | 5| Establish intercom. .
8 | Crewman who cannot trans- —J HOT MIKE FAILURE 71 Troubleshoot 5
| | mit: S
3 o ®AUDIO: CONT - BU Each crewman individually:
= ! o Check comm with MSFN/ THRU
| ICS OK? —g»-{ CSM, using own audio cen:|
: = | o ter with other crewman J/
} E | listening on backup.
| = : NO XMIT; NO RCV:
i (2) | HOVIOK Results of comm ck? AMITION
|
| E : RCV & XMIT Of
= [ | Y
= o Ol 8] [10] 1]
MM UMBILICAL FAILURE MIKE AMPLIFIER FAILURE AUDIO CENTER DIODE SW HEADSET AMPLIFIER
= : 10 FAILURE FAILURE
|
| ! r |
| L[ 1] ] 1]
| &
| © Ck cable connections 82 DICECSONIB F.‘ng}srcggm BU ©AUDIO CONT-BU
' ! For VHF/S-band comm:
4 : ®AUDIO CONT - BU or NORM
|
|
+
|
2 [
One crewman has ab- : ll i] i]
normal d) hot —p—s=|  ®AUDIO: MODE-PTT oCycle PTT switches indi- ®AUDIO CONT - BU
mike | oTalk without keying. | yec | vidually @AUDIO: MODE - PTT (alt
eTalk without keying. v crewman)
| Hear yourself? W ES | oTalk without keying ves 4
| Hear yourself? TR | gl PTT SW FAILED ON
i G
| \ \ i @ Hot mike in all modes. Continuous
| i] __GJ _l] 8| Affected audio center: keying of S-band and simplex VHF
| when selected to T/R. Duplex'VHF
VOX CKT FAILURE INTERMITTENT PTT AUDIO CENTER MIKE ©AUDIO: CONT - NORM SWavaiableEats ersen :
| ERMITTENT PTT SW A ailable expense of in
| AMPLIFIER CONTINUOUSLY @AUDIO: VHBF (NZ) -TQERE creased power. DSEA should be
: KEYED ®AUDIO S BAND T/R - OFF turned off when not recording
| |
|
1
|
|
3 |
|
Loss of VHF voice comm ! > 1 Intercom?. INO CS ] L0SS OF
with CSM ; 1J1] s
() | YES @ @ Affects particular T/R function
N~ | only.
o) | 2| Backup audio center ﬂ
—
| 2
n | .(Aalfjtoelcotecaogzw%%m SI6 PROCESSOR FAILURE
o | YES B IN AFFECTED AUDIO CENTER
e | VHF voice OK? |-
< e | ‘NO 6 | Regain voice on uplink.
| R in blind or trans-
= = | 4] Regain voice comm. 5] mit on EMER KEY - MSFN
| NO g j NO configure for up voice @ @ All received VHF and Sband voice
L | oRe;o;hgure for simplex | =g .iso::‘r)r:lihitit;:gg?ivom ] backup. _U lost
A&B. : o UP DATA LINK - VOICE BU
g’:’ 8 ! - 5 | = NO UNRELATED DOUBLE @ Loss of VHF transmission from LM
20 = | VHF voice OK? S-band voice OK? S-band voice OK? }-. FAILURE may be due to corona in the VHF
S < ' s Yis YES transmiter. VHF A (8) XMTR - OFF
e ) | 3 @ {)or: a period of 20 seconds and then
ON may extinguish corona and re-
! L] ll store use &
|
RA CSM OR LM VHF XMTR OR PMP_SHORT (REG 2& 3 (@) oty cof tsimullaneots
y re-
' : RCVR FAILURE OUTPUT) ceiving up data and up voice lost
1 ! 300LM4-1000
r SYMPTOM PROCEDURE REMARKS
b | | "
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LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM J PROCEDURE REMARKS
)
|
4 | @ @ Loss or near loss of upvoice is in-
| YES - dicated by COMM ANT: SIGNAL
Loss of S'band voice | Intercom OK? _.L_ZJ 3| Backup audio center STRENGTH-<3.7 (steerable) or
comm i i COMM ANT: SIGNAL YES @AUDIO CONT - BU (affected % <2.5 (omni) and noise in headset
| No STRENGTH - > 37 (steer- [®1 “crewman) if S-band squelch is off
MSEN not within VHF able)> 2.5 (omni)? YES §SIG PROCESSOR FAILURE IN
fange | m VHF voice OK? il AFFECTED AUDIO CENTER
1 NO
| (117
[EES ] (%]
| L0SS
| OF I1CS (5a] 4} ' @ Affects particular T/R function only E
| CANNOT =
ACQUIRE 5| Switch transceiver's
! PHASELOCK s =)
| COMM: S BAND XMTR/ ]
| RCVR - alt transceiver ORIG XMTR/RCVR o
N a lranscelver [ YESH  FAILED. =)
: S-band voice OK? i (07
(e
|
: @@ @ 323&@8 seconds to reacquire % |
1 lj YES J_] _ﬂ}ﬁegain S-band voice on ) |
| Within VHF range of CSM? [~ eEstablish VHF voice comm ;J uplink. I== ;
, with CSM. PMP SHORT (REG 24 3 =
VAT voiee OF7 OUTPUT) ®Request in blind that =
: No yolee \'ﬂ)?zy configure for backup All Sband up voice is lost. Voice LLD_
YES : contact with MSFN is available
| ©UP DATA LINK-VOICE through CSM relay mode. -
I BU =
|
| =
] —
|
i 5 @ Requires ~3 minutes.
| 11 Regain S-band up voice. 7 [13] _1_4]
| = :
| ©UP DATA LINK-VOICE BU [12] quest MSEN - configure ®Requests CSM determine
| G for backup voice. LM/MSFN S-band status
| Tone? L XPNDR RCVR OUTPUT NO ®UP DATA LINK- VOICE BU —
| o FAILED. S band voice OK? o
| YES NO UP VOICE; NO DOWN VOICE; {
| DOWN VOICE OK UP VOICE 0K \
I ®
|
] ®Request in blind MSFN 16
| configure for backup voice. @ Up voice is available through up
| 30-KC DISCRIMINATOR et data link only. Simultaneous up
| Voice OK? AILED. voice and up data capability lost.
| NO
! ves [17
| -t PCM?
l ®
| .‘_'] NO
| : )
Attempt
: mi:eTp bl i @ Ranging lost while in FM
| ©S BAND VOICE-DN VOICE l / ®
BU 2 Try FM.
: STLM BIOMED - LEFT o 19] ©)
| RIGHT. DOWN VOICE SUBCARRIER fy | oS BAND MODUATE-fM |, o T
| Voice OK? LOST. Voice & PCM OK? — |—mml PMP PM CKTRY FAILURE
: NO & NO &
| ™~
o | ® o
=
! Attemet’ voice comm thru M @ Down voice subcarrier operational
| Speech processor. Attempt voice comm thru instrumentation, PCM %Zta PM *
| S BAND VOICE - DN VOICE speech processor. @ control, and FM control lost 2= O
= !
| B &) S B0 VO DLWOEE| (o o =
©T[M BIOMED - OFF S5
: == VOICE & DATA AMPLIFIER oTLM BIOMED - OFF ves | PMPREG =1 POWER = Q
' Voice OK? Lanfl  AND/OR PM MIXER FAILED Vorce OK? | gmd  SUPPLY FAILED. = Et:
NO NO —=
: ’ m @ Emergency keying is still available Lt
| T - m (cb (16) COMM: PMP must be open) &J
27|  To obt : | in ranging: S Ll
| UNRELATED DOUBLE 0 obtain ranging. | To obtain rangin; S =
| FAILURE 5 BAND MODULATE - PM DIPLEXER TRANSMIT FAILED. 5 BAND MODULATE - PM =) e
| S BAND VOICE - OFF @S BAND VOICE - OFF (U2) " an)
|
|
|
|
|
|
|
! 300LMS5-1001
I SYMPTOM I PROCEDURE | REMARKS
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LM MALFUNCTION PROCEDURES

SOURCE LM AOH
DATE MARCH 16, 1970

¥

300LM5-1002

SYMPTOM

LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM ] PROCEDURE REMARKS
1
5 |
|
it [PE] ves 2] 1] Resel light
S BD RCVR T S-band comm retained? CWEA FAILED. ©S BAND RANGE-OFF/RESET, then
: TV/CWEA ENABLE
NO If light not off:
At | @5 BAND RANGE~OFF/RESET
Light on if AGC <1.0 | oG
50 ! Assumption: VHF voice contacts
l @ @ @ with CSM were attempted
| _‘_] OMNI 5 ] Switch transceivers
Cannot acquire phase-f—+—8 Antenna? ©S BAND XMTR/RCVR - )
lock | -—w NO -E—I DIPLEXER FAILED
| Phaselock? -
Signal strength <1.3 | STEERABLE I YES
|
: ’ @ @ Allow 30 seconds for phaselock ac
| ,.7..] YES 8 l Switch transceivers. ‘ quisition
| Antenna responds to manual point- S BAND XMTR/RCVR - SEC (PRIM) 9
| ing cmds? Phaselock? YESi =) }—J PRIM (SEC) XMTR/RCVR FAILED
: NO NO
| 2
| 10 Select omni antenna.
: @Select favorable omni antenna
(VBAE if necessary).
: YES }ﬂ] STEERABLE ANTENNA FAILED.
I Phaselock?
| NO 3
| ’ 3 @ All $-band functions lost
! ]
: DIPLEXER FAILED
|
|
|
o 5 pil
! This initial activation? ANTENNA LOCKING MECHANISM
: FAILED TO RELEASE.
NO
I I
|
.
| STEERABLE ANTENNA TOTALLY OR
| PARTIALLY IMMOBILIZED.
|
|
1
|
6 | @ @ Sii ranging and PCM cap-
| 1 2] 3] ability lost
MSFN reports loss of| ! When ranging desired:
POM. S voice Ok | MeS.EAND MODULATE-FM (PM) & PMP FAILURE (PM MIXER) S BAND MODULATE - PM
| PCM OK? > ©S5 BAND RANGE - RANGE
| NO
] 2 (2) HBR (LBR) PCM lost
|
4 5
e B
| STLM PCM-L0 H) YES PCMTEA HBR (LBR) CIRCUIT
| PCM OK? i FAILURE
|
NO
: * 3 @ S-band telemetry lost
| O
| PMP OR PCMTEA FAILURE
|
|
|
I
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|

PROCEDURE REMARKS
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LMA790-3-LM ‘
APOLLO OPERATIONS HANDBOOK é

SYMPTOM [ PROCEDURE REMARKS
t
I
7 D (1) EVAwill wait at least 3 minutes fol-
i ’ | 1 N [ 3 lowing communications loss before
oss of voice comm = cha od
with EVA (one-man | 1 MSEN/LM comm 0K? @ AUDIO CONT - BU : nging modes
b 1 BUadia catier. © cb COMM: AUDIO (2)- open
) YES eConnect to alternate crew-
| © RELAY ON (8 or 12) — sl s
RELAY OFF s umbitical.
: e O ch COMM: AUDIO (2) -
Comm 0K? —gq  ClOSE 4
| = ves 14 UMBILICAL FAILURE
i YES Comm OK? w
| NO L
| \ @ ! | @ Configures LM for transmission and %
| _5] 5 IlI reception on both VHF frequencies o
| f Lt
| ;UNa(:}:j’ié hc‘eSnFt':r?f problem AUDIO CENTER FAILURE COMM CARRIER OR SUIT &)
|| eRELAYON(120r8)— pARNESSL AT =
RELA
: AU%TZ% 3 @ Loss of EMU data relay capability B
|| oA viEs T o] 5] =
© COMM: VHF B XMTR
| — VOICE LMXMTRAOR (MRCVR B R ggud LM may be reconfigured to =
] S— YES § OR EVA XMTR B OR EVA backup- relay mode if L)
| Comm OK? -84 RCVR A FAILURE desired. e
| NO LZ)
: | =
L
o AL 1] : )
| TOTAL VHF VOICE COMM ® |f MSFN originally report-
| FAILURE OF EVA OR LM 8= ed no loss of EMU data,
| (COMM CARRIER, EVA PWR return to normal relay
SUPPLY, DIPLEXER, ETC) configuration. =
: ]
|
|
|
|
! —
|
| -
i /
| :
| o
|
I
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
} o
N~
| (o))
| —
|
I L)
| (Ve
[ S
I S =
| :
=
| E]esls
| =
| Ll
| (&5)
| =
I Ste
| (Cna) (=]
|
|
|
|
|
|
|
e i 300LM5-1051
PROCEDURE REMARKS
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ECS MALFUNCTION INDEX

€\

1 WATER QTY 8 GLYCOL

Ta Hp0 QUANTITY-LOW OR DECR ABNORMALLY 8a GLYCOL TEMP - HIGH OR INCR

2 CABIN

i
|
|
|
|
2a CABIN PRESS-LOW OR DECR |
3 CABIN PRESS - HIGH i @
|

4 SUIT/FAN 10 GLYCOL PRESS LOW OR DECR

4a SUIT PRESS-LOW
5 SUIT PRESS-HIGH (EGRESS MODE)

LM MALFUNCTION PROCEDURES

6 02 QTyY

6a

)

2 QUANTITY - LOW OR DECR

7 ECS

*

7a | |
; SUIT FAN :
| |
| |
| @) '
f }
e e L e 35
S SR 3
| H,0 SEP i
: )
' O |
! I
L - o
o €07 0 >
i | =g
t O
£ ' s
7d PART PRESS CO» - HIGH = -
R et 3 =
e | | w1 €
: GLYCOL : o5
[ =
| | O<
e 1
i
L B




LMA790-3-LM THRU
APOLLO OPERATIONS HANDBOOK 3 '
SYHPTON | PROCEDURE REMARNS
' o
1 l g
v : y :
o , - K | asc [T orsc o Jves
= WATER QTY + Using DES or ASC H0? = (ne tank steady & other CLOGGED FEED LINE FROM
8 : = 0, /Hz0 QTY MON -ASC 2 decr? STEADY TANK
) YELLOW NO
S | A between tanks >15%? _
Light on if: | ™) 1 @ Quantity in low tank unknown.
‘ & | DESH0 ay<I6% | * ) ] 4
Either ASC H0 gty <35% | C/W monitoring of Hp0 quantity
‘ = | mstared © ! £ J—" NaOR L OLEAK O SENSOR ® lost. 5 THRU
| O | ASCHL0 agty >15% : FAILUREIN L G
= | \ 3 (3) MSFN can check for transducer
= K
! = : Ha0 gty <16%? sl L Lzr'eiggﬁub(ycr?ﬁ';)' e
| e | N OR Hg LEAK OR SENSOR f | ©When glycol temp incr, se-
| = | NO FAILUREIN DES TANK Ject ASC H0.
| <Zt | 12 Cycle vivs. I
| la : PRI EVAP FLOW #2vlv -
| = 18] CKASC tanks. m QPEN, then CLOSE
= W e @SEC EVAP FLOW viv -
H 20 QUANTITY - low or _*_ 2/H20 QTY MON-AY, L& PRI EVAP FLOW #2 OR SEC =84 QPEN, then CLOSE 7
decr abnormally ASC2 YES (BOTH TANKS) EVAP FLOW VLV LEAKS IN og&u,o QY MON -C/W
: Either ASC tank < 95%7 CLOSED POSITION- 1, then DES TH R U
i | i 4 MSFN can distinguish between fail- 8a
| ‘ YES (ONE TANK) . ﬂ ures when WATER TANK SELECT viv
| is set to ASC for mw 1 hour
| uJ N ot
20R Ho0LEAK OR SENSOR 0, /H,0 QTY MON - C/W
: CWEA FAILED. © 05/H,0 QTY MON- DES FAILURE TN LOW ASC TANK RESET”then DES
) T
N 2 : 1
|
“ o f2]
Lgd 1 ot ecs:
\ CABIN cb ECS: CABIN REPRESS
| I e CWEA FAILED 9
‘ RED | YES THRU
Light on if cabin press |
<4451t03.70 psia | ]O
|
I
|
|
|
| I
: 4 [Deact CABIN REPRESS viv _
. o [aEso | - % (@ o P
=) CABIN PRESS - low? NO CWEA FAILED
| CABIN It - off? s och (16) ECS: CABIN RE-
| YEs YES PRESS - close (if unstaged)
|
|
|
= 2a | \ 3 2 @ e c"‘m st
= LB s 9] 10]  Reconfigure %::;Tu'r" S ONERTER w ont
D IN PRESS I d S Ck cabin relief & dump vivs. SHORT BETWEEN CABIN RE- ©CABIN REPRESS viv - CLOSE IN It inoperative. With this
ST el 9 2 R it . PRESS VLV & CABIN PRESS. | ®] ecb (16) ECS: DIVERT VLV - failure, cabin pressure would be at
| LLOSE ©Cabin relief & dump viv W open 54 psia, if unstaged. Configure to
- | CABIN PRESS-still decr? f-ame{ (ovhd & fwd) - AUTQ in- egress mode
Vo) <46 psia | = ©
=
S — | CABIN PRESS-decr? @ If unstaged, or if staged and ascent
=S = | YES 02 quantity is sufficient to make
= 2 I e - WA
viv - un-
=] 1 12 13 il cabis normal.
% N D} CABIN PUNCTURE 2] o) it not,cu;lpf:ss:‘:e's e
Ll ! SELECTED RELIEF VLV LEAKS TEMPORARY UNSEATING OF ! gure to egress mode per
S | IN AUTO POSITION« RELIEF VLV step 18.
=% '_“j |
2 < | 1
|
N
o i 14 |Configure to egress mode 15 M
Q : ®Don helmets & gloves oel:d_cabm relief & dump  |—@=={ Reconfigure to cabin mode.
s | .?égggsﬂm ALBMsE ®Good cabin relief & dump .mlsg REG A & B vivs -
F | @CABIN REPRESS Vv - viv - AUTO @CABIN GAS RETURN vlv -
| CLOSE AUTO
| ®SUIT GAS DIVERTER viv - @SUIT GAS DIVERTER viv -
| PULL EGRESS PUSH CABIN
|| ®CABIN GAS RETURN viv -
| EGRESS
! C-300LMS.1033
SYMPTOM | PROCEDURE REMARKS

o
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LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM l PROCEDURE REMARKS
1
3 | m @ In cabin mode, suit pressure can be
| L] ,LI used to monitor cabin pressure
\ CABIN PRESS - high”|——mm 0 CABIN PRESS TRANSDUCER
| SUIT PRESS == CABIN PRESS?
| FAILED. N
>5 psia | YES i
| o
1o | = pes [4]  CkASCaty 8
: DES or ASC 057 i .&)i/Hzo QTY MON - ASC i] i] Lt
ASC 2 (&)
= YES [} ASC 0., LEAK INSI ol ©0,/H,0 QTY MON - DES
: ASC Eer A5G 0, gy <1007 e 2 AN NSIDECABIN s =
| NO e
|
| 1] Isolate DES tank CZD
| @Verify PLSS FILL vlv - L
| CLOSE =
| @DES 0 vlv - CLOSE O
| ©CABIN REPRESS vIv - :ZD
CLOSE
: SUIT GAS DIVERTER viv - 8| _Retur to cabin mode &
PULL EGRESS 8 ©DES 0., viv - OPEN —
| - 2
i e Dump cabin to 4.8 psia. YES @CABIN REPRESS viv - [A_lm <ZE
@SUIT GAS DIVERTER viv -
| CABIN PRESS - incr? DES 0 LEAK INSIDE CABIN PUSH CABIN =
| NO )
|
1 2 @ Automatic cabin- repressurization
| { caunon l 10] CK CABIN REPRESS vv. 1] o e Configure
| Do not let cabin press reach @DES 0., viv - OPEN
1 | >60 psia with cabin dump SPRESSTREG A & B vivs - STRESSRECAH Sy -
| vivs closed .HJ CABIN
CLOSE ©CABIN REPRESS viv -
| @CABIN REPRESS viv -AUTO CABIN REPRESS VLV LEAK -
YES CLOSE
1 CABIN PRESS - incr? __|—sl N AUTO POSITION SUIT GAS DIVERTER viv -
: W PUSH CABIN
|
| \ /
' BT ﬂ] Failed PRESS REG vI ‘
oFaile viv -
: i opxgls'? REG A&B vivs - 14 CLOSE s
| IBl Isolate ASC 0, tanks CABIN individually ves [ SELECTED PRESS REG FAIL- . Oggo?NPRESS REG vIv -
: oVerify PLSS FILL viv - CABIN PRESS - incr? _|—mef) 0 OPEN e
CLOSE NO
| ®x] & #2 ASC 0, vivs - i
CLOSE
: If not fully suited: -—‘-‘J —]ﬂ
©CABIN REPRESS viv - 81 CABIN REPRESSVLVOR 8] @SUIT GAS DIVERTER viv -
|
CLOSE PRESS REG TEMPORARILY PUSH CABIN.
: .gﬂﬂ (%I(\;% gggsmm viv - CRACKED OPEN.
| ®Cabin relief & dump viv
| (fwd & ovhd)- CLOSE 21]
1 ves [1a]  CckASC O aty. 2 :co%_mz? (f)rgdmon . @
abin reliel ump viv
! CABIN PRESS - incr? _f—m={ @0,/H,0 QTY MON-ASC 2| ygs B 222 ASC 0, LEAK INSIDE §# (fwd & ovhd) - AUTO
: NO Qty low or decr abnormally? CABIN
NO
|
| 3]
| .E] @Cabin relief & dump viv
| #1ASC 0, LEAK INSIDE [f®]  (fwd &ovhd) - AUTO
| CABIN When 1 ASC 0, qty
<10%:
: 322 ASC 0, viv- OPEN =
()}
: 24] Ck CABIN REPRESS viv =
OPRESS REG A & B vivs - % Reconfigure.
: s g £PRESS REGA & B viv - ©
I ‘a}ENE F2ASG0Z VS CABIN REPRESS VLV LEAK- 8 ~Capiy E = —
YES ING IN SELECTED POSITION @Cabin relief & dump viv ()
|
i CABIN PRESS - incr? (fwd & ovhd) - AUTO <C 5
21 ASC 0 viv - cycle
] NO 2 2 = =
_open, as required, to =
: maintain press — g
L
: 21| Ck press regs (&)
I [ ermessrec a8 - B ] s
: individually S SELECTED PRESS REG L g .ET.I(I)%GEPRESS REG viv - 8 g
| CABIN PRESS - incr? =4 _FAILED OPEN @Good PRESS REG vlv -
NO CABIN
' ==
' 1
|
| 3] 3]
: TEMPORARY 0, LEAK N[ 98=]  oCabin el & dump i
Ll Vi =
|
1 300LM5-1029
SYMPTOM ] PROCEDURE REMARKS




SOURCE LM AOH

LM MALFUNCTION PROCEDURES

DATE MARCH 16, 1970

SUIT PRESS - high
(egress mode)

®PRESS REG A viv - CLOSE

PRESS REG A VLV REGULATING HIGH

LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
2 @
Assumptions: (1) Suit warning su?n
1 Y NO fan No. 1 is in operation; and (2)
SUIT/FAN ] PGA fiow stopped? e Jised 2] 3 SUIT FAN NO. 2 FAILED. fan warning: suit fan No. 1 is in-
SUIT ISOL vlvs - SUIT DISC? operative
RED O YES
Light on if ’
Suit press <3.12 psia in 4 YES Cabin repressurization occurs if
egress mode LT surr ean St ot ] 6] 7] Reconfigure ECS CABIN REPRESS viv is enabled
Suit fan No. 2 fails while SUIT FAN A P SW (INTER- ©Ck PGA cuff gage. Doff helmet & gloves
in use NO NAL) FAILED CLOSED oSUIT ISOL viv (COR & LMP) OPRESS REG A & B vlvs -
- SUIT FLOW (hold) CABIN
ocb (16) ECS: SUIT FLOW @CABIN GAS RETURN vlv -
y ©) CONT - open AUTO (3) No_suit/fan C/W inputs to_SUIT
__3J @®SUIT GAS DIVERTER vlv - FAN comp It, ECS It, and SUIT/FAN
PUSH CABIN warn |t
ocb (16) ECS: SUIT FAN A P och ECS: CABIN FAN 1-
- open close
e OPRESS REG A & B vivs -
DIRECT 0, periodically, to
purge cabin of CO,
4a
g
SUIT PRESS - low o r PGA cuff gage low? Y& L 10] PGA LEAK ”]
Repressurize cabin & recon-
= NO figure ECS.
psia
® oClose & latch fwd hatch 02 flow is only indication of fan
.EJ @CABIN REPRESS vlv - MAN- operation. C/W monitoring of suit
CWEA/INST FAILURE UAL until cabin press is protection lost. SUIT/FAN warn It
4.6 t0 5.0 psia, then AUTO inoperative. ‘Use SUIT/FAN  comp
OPRESSREGA & Bvlvs - It as indication of fan failure
CABIN
OCABIN GAS RETURN vlv -
AUTQ
@SUIT GAS DIVERTER viv -
PUSH CABIN
S5 @ @ @ Assumption: Cabin is depressurized
1 m and CABIN REPRESS vlv - CLOSE
| prcipess saops B 2| D Wi i}

P o e e e s e - . —— — — — — — — — — — — ——— —— — ————————— s — —— e — ———————— — —————] ——————————————— T —— o o o 7 i

YES Suit loop pressure is limited to 4.3
NO SUIT PRESS-decr? OR FAILEDIOPEN psi by SUIT CIRCUIT RELIEF viv
>40 psia NO
3 () surm PRess is eroneaus. Use PGA
1] 5] 5] Reset PRESSREG Aviv cuff pressure gage
SUIT PRESS TRANSDUCER OR SIG PRESS REG B VLV REGULATING — ®PRESS REG B vlv - CLOSE
COND FAILED HIGH OR FAILED OPEN, PRESS REG A vlv - EGRESS
A-300LM5-1038
SYMPTOM PROCEDURE REMARKS

THRU
ba

THRU
8a

THRU
10
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r--P 5
FAGE 60
LMA790-3-LM
APOLLO OPERATIONS HANDBOOK '@
SYMPTOM l PROCEDURE REMARKS
)
6 !
e T e YES [T ckasc 0, #1
0, Q1Y : ) ; 0, /H,0 QTY MON - ® -‘_]
NO aft £1 NOH3]
| o CWEA FAILURE AR LA L)
YELLOW | 0, qty <10%? E f‘zthe" ASC1
Light on if: | YES (V2]
DES 0 gty < 5% | Ll
Either ASC 0, qty <80% | 2 =
before staging | ﬂ NO :D)
=IASCOay<10% | CABIN PRESS high? 6] 1 ]
after staging | %1 ASC 0, LEAK OUTSIDE f—gamd ®Use 1 ASC 0 to deple- (]
6a | YES CABIN OR TRANSDUCER tion, then: (€
| FAILURE 0#% ASC 0 viv - CLOSE (o
. ®12 ASC 0 viv - OPEN Q.
gezcrOUANTIW low or £CS 0, /10 v Mo - C/W
: 3]s RESET, then ASC 2 g
| ’ CABIN @ =
] PRESS C/W monitoring of 0, quantity =
] ’_’J ” HIGH j_L Ck ASC qty. @ lost. Use 0, OUAN'!ITY2 indicator LZ)
|
H DES 0, gty abnormally low? © D310 OTY MON-ASC | o
| s - [} CWEA FAILURE @ MSFN can check f f 5
- IL can check for transducer fail-
| ‘YES @ Either ASC 0 qty <80%? ure by reading 0, manifold pres- <C
| = YES sure with PLSS FILL viv - OPEN. =
: 1] coan PRESSHigh? = - E 5
: 'NO g:gég @ If 02 QTY It comes on with cabin
depressurized, attempt cabin re-
| ‘ HIGH pressurization with DES 02 to con-
| 12|  Isolate DES tank. firm possible instrument failure. if
| ®DES 0 viv - CLOSE A @@ DES 02 depleted, do not attempt
| @CABIN REPRESS viv - 7 cabin repressurization with ASC 02,
] CLOSE |,_3] IST Reset sensor. but monitor closed suit operation
] ®SUIT GAS DIVERTER vlv - S s #1(2) ASC 0, LEAK OUT- ©0,,/H,0 QTY MON - C/W
! S 7 N TG S ?;I\[I)LEU%%BW e RESET" then good 0., fank @ Immediately before staging or when /_
| 0, qty decr descent O, quantity reaches 35%,
| NO verify ascent quantity with MSFN /
| If ascent quantity is confirmed low
or MSFN is not available, attempt
: refilling low ascent 0 tank
®INTLK OVRD pb - push and hold.
| y ®(Low tank) ASC 0, viv - OPEN un-
<59 til quantity = 100%, then CLOSE
: T a1 __ncr cain press v [ 18] Reconfigure
I S DES 0, LEAK OUTSIDE -1 @Don helmets & goves
| =33% >5% 0 for 10 min DIRECT CABIN If cabin leak:
| (STABLE) OPRESS REG A & B vivs -
| CABIN PRESS incr to 5.4 psia? ECRESS
| oggseiect DES 0 per step
| 5
When DES 0, <10%
I YES 2] @DES 0, viv - GLOS|
| @ @CABIN REPRESS viv - AUTO CABINREPRESS -
i _, ®SUIT GAS DIVERTER viv - CLOSE
PU H CABIN
] 2 D:l ASC 0, viv - OPEN
-l 00, /H,0 QTY MON - C/W 0 Q7Y MON - C/W
: DES 0, SENSOR FAILURE fsﬂ?,,,e,, ASC f Ethhen Lucp i
I 1
|
YES
: o2 cho eress decr z]
| NO Individually close cabin re-
| lief & dump vivs. YES o4 @ Descent 0, tank vented to 1,000 o
= ~
I CABIN PRESS Stll docr? CABIN LEAK psia. One cabin repressurization is fox}
| ! available up to 1 hour from rupture. =
NO
| 5 ‘
i @ () 0, QUANTITY (DES reating s er- | = (o
|  25] __ﬂ ﬂ 2 Reconfigure. S e
| BURST DIAPHRAGM RE- DES 0, TRANSDUCER CALI- ELECTED DUMP VLV LEAKS =] ©DES 0 viv - OPEN. <<
| LIEVED & RESEATED BRATIGN SHIFTED. ISN Aucm posmouL e SCABINREPRESS v - AUTO I
| ®SUIT GAS DIVERTER viv - =
\ PUSH CABIN A ad
. S
| ] (&)
: | s
2 30 Reselect DES 0,-
' B 2 3] (&) e
¢ e e
{ @SUIT GAS DIVERTER viv- [ 0CABIN REPRESS viv - AUTO{ ™) ®0,/HA0 QTY MON - C/W v
| PUSH CABIN ®DES 0, viv - OPEN fsnz then good tank
t
)
|
|
|
: 300LM5.1037
SYMPTOM [ PROCEDURE REMARKS




APOLLO 13 >
FLIGHT DATA FILE PAGE 61
LMAT790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM I PROCEDURE REMARKS
i
7 | 1 @ Assumption: Suit fan No. 1 in
Sl i YES [ esuTFAN-2 1] [ i
£CS i &SUIT FAN comp It - on? Fiow in suit ioop stopped | 'ES SUIT FAN NO. 1 FALED, och (11) ECS: SUIT FAN 1 -
i NO when failure noted? i open
%) YELLOW | NO
L | 74 ! ki @
- - - - (2
=2 I SUTFAN 0 : -4
o \ eas @SUIT FAN comp It - off? SUIT FAN AP SENSOR FAILED ®SUIT FAN - 1
= ' @ i) o ech (16) ECS: SUIT FAN aP ; ;
S | i - open Suit fan input to CWEA inop-
) | B A 4 i o0 erative. Fan failure detected by
g e &;ZL';(;V:N | FPQ,_'_I Hg0 SEP It - on? ,l] SUIT FAN NO. 1 OUTPUT reduced suit flow and H,0 SEP It.
t comp X DEGRADED
= It - on if suit fan AP : YEs
S <6inHz0 :
—
— 7b_ RN | ~I—.J L v El @ Use component caution lights and
% H50 SEP =] .:l_eAme SEP SELviv-alt | YES Ocs:m‘!i::cmw LiOH | NO H.0 SEP SPEED INSUF- ?D[:foplilte indicator for subsequent
1 4 FICIENT WITH FLOW ailure.
=
= = @ J' 1 H20 SEP It - on >2 min? H20 SEP It - on >2 min? LIMITER INSTALLED PR e
g i _;EL-L—OW- B : yEJ ®Monitor Hz0 sep per- R — i YES H20 separator performance
formance
ECS & H0 SEP Its - on if | 5 i ORIG H20 SEP FAILED.
= H20 sep speed <800 pm | H20 SEP It - on’ H20 SEP INST FAILURE ,E] This step verifies that separator
) : *y[s @ OC0€ CANNISTER SEL vly - H20 can get to sublimator
SE
: " 18 ©Remove {Ig‘ﬁ “”'r"t"; from €O, It remainson while selector
ocoE CANISTER SEL viv - ®@Reselect primary LiOH L0 CANISTER e is in SEC position. CO, should drop
I SEC cartridge. i ¥ te zero in <1 minute
| ®Remove flow limiter from orielH if PRIM
1 primary LiOH cartridge m 0::;0{0::( orig H20 sep i
©C0.,, CANISTER SELviv- | MO = @ Use ECS and CO, Its to detect high
| il gl M0 SEP SPEED INSUF- 0
| PRIM FIRIENT WITH FLOW _ 2
| HZ0 SEP It - on >2 min? LIMITER INSTALLED _.] If using PRI EVAP FLOW #1 viv:
| Ve ®Verify WATER TANK SELECT viv - DES or ASC
\ | i If using PRI EVAP FLOW #2 or SEC EVAP FLOW viv: @ Normal life of primary canister is
3 ®Verify WATER TANK SELECT viv - SEC 41 man-hours; secondary canister,
I i} Attempt to cycle seps. 16 man-hours.
: H,0 SEP SYS OVERLOADED @Continue to cycle between seps when H,0 SEP It -on
i@ A
: <6.75 U ) @ Change LiOH canister on time. CO,
i n YES n mm Hg 2% L YES §25 sensor usually fails high
- < ?
Te ] 0, It-on? @Ck PART PRESS C0 - P PART PRESS C0.,IND & CAR-
1 e el No 0006 CANISTER SEL viv - NO TRIDGE fAILUREz
1 C02 | St
e
| @ —t €0, partial press before se-
| L ‘I : lecting SEC canister?
‘ YELLOW ] >6.75 p!] ﬂ
ECS&C0 Mts-onif | mm Hg och (1) ECS:CO SENSOR - @Change primary LiOH car-
0, pam%l press >675 | - open tridge.
mm Hg : £CS It - off?
NO
I 3 ] If both glycol pumps failed, act-
7d | B )] Aate secondary gyl oop:
i y o FLOW %1 viv- CLOSE
PART PRESS C0, n 2 | CWEA FAILURE 1 000 CANISTER SEL viv - OWATER TANK SELECT viv- SEC
- high 1 ® C0, CANISTER SEL viv - ool GLYCOL - INST (SEC
I = .cdl:éﬁ) ECS: GLYCOL PUMP SEC -
>6.75 mm Hg
= | ) 8 ©SEC EVAP FLOW viv - OPEN
i 2. Immediately after activating
= ] ED [P [ i E _.)E' oA i oo
ad 1 PRIMARY LiOH CARTRIDGE Change primary LiOH car- cb/AC BUS A: TAPE-RCOR -
I NO SATURATED OR FAILED « tridge. open .
go‘ : ogc’.«: %Emos INTEGRAL - ON
ocb/ S B: NUM LTG - open,
g — | m except during eng burn ovo?Te:»
= i M 35 dezvous or docking maneuvers
= ] €0, SENSOR FAILURE ©C0, CANISTER SEL viv - e 1;0_'}‘“ ANUN/DOCK
= = ] For subsequ;n
3 master alarms,
B | SCHIGEESIL0ISENSOR ANUN/DOCK/COMPNT cb must be
it = : Lol ﬁmd momentarily to enable C/W
S w i 0 b. At MSFN request:
= Z Te ! '!I o :ll - DOUBLE PUMP FAILURE [ al ghreot flow. = Pl‘z‘usom 3
Sal| r-za--- - | GLYCOL comp It - on? GLYCOL press <15 psi? ech (11) ECS: GLYCOL PUMP LGC/DSKY - open
| GLYCOL A NO AUTO TRNFR - c. Within 2 hours:
' ocb (11) ECS: Glﬁ PUMP ©cb/AC BUS A GASTA - open
Q\ ' @ i || 3 | 18 2- close ecb FLT DISP. GASTA- open
=3 - _YﬁLEW - .‘ﬂ o ﬂ u| Reset pump No. 1. @Ck both glycol pumps .::e nCOMM: UP DATA LINK-
ECS It & GLYCOL com : e LYcOL PUMP P W [y SCLTED ELRTEoL puwe s
A B P FAILED CLOSED. och (11) ECS:
-on nf pump AP | AUTO TRNFR - open
<3 psid | @GLYCOL - PUMP oS
| e ;
SYMPTOM | PROCEDURE REMARKS

THRU
8a




PAGE 62 APOLLO 13 FLIGHT DATA FILE -

LMAZ90-3-LM
APOLLO OPERATIONS HANDBOOK

™

SYMPTOM i PROCEDURE REMARKS
1
8 @ |
| St Assumption: Primary glycol loop
] l] m @ was operating with cb ECS: GLYCOL
(. NO s PUMP AUTO TRNFR closed
GLYCOL GLYCOL temp >50 F7  f—#me Sublimator freeze - up oc-
| curs if glycol pumps are off w
| >20 min e
YELLOW i YES o
Light on if | ‘ =
| =
Prim glycol temp >50 F | ﬂ 8
Prim glycol accum <10% | Ck for leak in prim loop o
Sec glycol accum <10% |
ocb (11) ECS: GLYCOL 3 oz
| PUMP AUTO TRNFR - open | N0 o
| ech (11) ECS: GLYCOL ~— 8= Ck for leak in sec loop
| PUMP 1 - open ®GLYCOL - INST (SEC) CZD
| Is difference between glycol Is difference between glycol NO L_4_] f=r,
| press discharge 22 psia press discharge 2 2 psia CWEA OR ACCUMULATOR -
| from value recorded before from value recorded before |1 LOW - LEVEL SENSOR FAIL- ()
] pump start-up? pump start-up? =
1 g YES YES =
: ' 2 ‘ 3 @ Glycol loop redundancy lost L_lL
| _5_, [] il 7 ]Res:ar! prim glycol loop =9
| LEAK IN SECONDARY T =
LEAK IN PRIMARY GLYCOL GLYCOL LOOP (d JMP 1
| LOOP ecb (11)) ECS: GLYCOL =
| PUMP 1 - close =
| ocb (1) ECS: GLYCOL
NFR - close \ o
1 ‘ @ PUMP AUTO TRNFR ~ Monitor system performance with
] 8 [ Restart prim glycol loop 3 [Activate sec glycol loop GLYCOL caut It inoperative
| och (11) ECS: GLYCOL PUMP eVerify PRI EVAP FLOW =1 @ For loss of primary glycol loop
| 1 - close & %2 vivs CLOSE a. Immediately after activating
| och (11) ECS: GLYCOL PUMP OWATER TANK SELECT viv - secondary glycol 00p
S | AUTO TRNFR - close B B ocb ECS: LCG PUMP - open
N | eWhen GLYCOL temp >50 F ®GLYCOL - INST (SEC) och/AC BUS A: TAPE RCOR -
| or pump press fluctuates. ecb (16) ECS: GLYCOL PUMP open
| proceed to next step. SEC - close OLTG: OVERRIDE INTEGRAL - ON
®SEC EVAP FLOW vlv - OPEN ®cb/AC BUS B: NUM LTG - open
8a | @ ®Reconfigure electrical except during eng burn or “ren-
: loads for secondary loop .dgzv(tllllls &orle)doLchéngAgmegBecy;
1" operation. cl -
GLYCOL temp- high or | M 0 _J /COMPNT - open
incr T B SUIT temp=10 F> 5= GLYCOL TEMP SENSOR OR For subsequent master alarms, one
| GLYCOL temp? SIG COND FAILED. ANUN/DOCK/COMPNT cb must be
closed momentarily to enable C/W
>45 F | YES lights
| \ b. At MSFN request:
och PGNS
: [12] YES [13] MU PR - open
| GLYCOL temp-incr? T oPRI EVAP FLOW =1 vlv - LGC/DSKY - open
| CLOSE i c. Within 2 hours
NO CLOSE = ocb/AC BUS A: GASTA - open
| OSF;IE’EMP FLOW =2 vlv - ocb FLT DISP: GASTA - open
| LN - i] ech COMM. UP DATA LINK-
15 GLY dy or d 3 open
: _._J THERMAL OVERLOAD wtmﬁgts f:;r:g steady or decr { o} EgIEMARV SUBLIMATOR FAIL
| @ @ Descent Hx0 for cooling is lost
YES
1 19
| A Y -_Rjeconhgure for ASC H,0
| ﬂ |1] Isolate sec H,0 reg feed 2
I | oCycle electrical loads. as ®PRI EVAP FLOW =2 vlv -
| necessary. to maintain CLOSE SWATERTTANK SELECTIVIV=
SEC
| thermal loads within fimits ®PRI EVAP FLOW =1 viv - 1] ME i
PEN OPRI EVAP FLOW =2 vlv -
I y YES @ PRIMARY H,0 REG FAILED 1 OPEN
| GLYCOL temp-incr again? -ms=4 CLOSED oz&gw FLOW =1 viv -
: Ho S
| ‘ ~
(@)]
2
: —ITRANSIENT CONDITION T
’ L)
| =E)
[ Se
| =0
| P )
. .
: w’ =
QO
| (e (]
i : 35
t
; | " a
|
|
|
i |
' |
|
! B.300LM51036
SYMPTOM l PROCEDURE REMARKS
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LM MALFUNCTION PROCEDURES

SOURCE LM AOH
DATE MARCH 16, 1970
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FLIGHT DATA FILE PAGE 62A
LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM I PROCEDURE REMARKS
!
9 i
ey 311 oot Wontor GLYGOL - fot
GLYC operable. Monitor
GLYCOL 1 i_l il i YES _ZJ 3I Reselect pump No. 1. pﬂmp failures.
| @ | . GLYCOL COMP LT RELAY ocb (11) ECS: GLYCOL PUMP AUTO
_______ | GLYCOL comp It - on? FAILED CLOSED. TRNFR - open
YELLOW | NO oGLYCOL - PUMP |
Light on if pump AP <3 | ‘ 2 .%%&IFXR) Fccfds(‘;!LYCOL AL A temporary sP switch failure will
psid | S result in automatic transfer. Con-
| _‘_I firm pump No. 1 failure by re-
| GLYCOL PUMP NO. 1 FAILED. setting automatic transfer circuit
| and reselecting pump No. 1 while
| monitoring glycol pressure. Do not
| stop glycol flow for >2 minutes
| if sublimator is operating.
|
10 ;
AL I { II Compare glycol pumps.
3 ress-
decr ey ) och (11) ECS: GLYCOL PUMP AUTO
| TRNFR - open _Z_J 3
©GLYCOL - PUMP 2 YES
<17 psia ! GLYCOL PUMP NO. 1 DEGRADED OR ocb (11) ECS: GLYCOL PUMP 1 -
: GLYCOL press - normal? BYPASS VLV FAILED OPEN. open
| NO
|
| _‘J 5 l Reconfigure .
! GLYCOL PRESS TRANSDUCER CALI- ®GLYCOL - PUMP 1
! BRATION SHIFTED. ocb (11) ECS: GLYCOL PUMP AUTO
i TRNFR - close
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
I
I
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
t 300LMS-1041
SYMPTO! | PROCEDURE REMARKS

THRU
10

)
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2

APOLLO

ED MALFUNCTION INDEX

ED RELAYS

STAGE SEQ RLY SYSA & B
LTS - OFF WHEN MASTER ARM - ON

13

FLIGHT DATA FILE

LM MALFUNCTION PROCEDURES

MOCATA
DATE MARCH 16, 1970

SOURCE

2



&

’ SOURCE LM AQH

&

LM MALFUNCTION PROCEDURES

DATE MARCH 16, 1970

SYMPTOM

LMA790-3-LM
APOLLO OPERATIONS HANDBOOK
SYMPTOM | PROCEDURE REMARKS
]
L : WARNING B ——
o e
ED RELAYS A 1
" — STAGE SEQ RLY SYS A (B) oo\ Partial staging may occur if
| It-on? MASTER ARM - ON
YELLOW | NO
Light on if ED relays K1 | ‘
through K6 are closed | .L] \
when MASTER ARM-OFF | CWEA FAILED.
| 4| Reset relay.
: ocb £D: LOGIC PWR A (B)-close MSFNt can confirm failure via te-
| @ ®STAGE RELAY - RESET Flts)
1 ] 5]
| ED SYS A (B) RELAY (K1, 2, 3, 4. 5, Rt NO STAGE SEQ RLY SYS A (B) YES ED SYS A (B) STAGE CMD RELAY
| 5A, OR 6) FAILED CLOSED‘. e et It - off? = ) K2 TEMPORARILY FAILED CLOSED.
I
|
! \
| ABORT
| il (1] il sace Y
| ocb ED:LOGIC PWR A (B) - open \ o Function desired? 1 och ED: LOGIC PWR A (B)-close
| ®|nitiate abort stage sequence.
! APS PRESS
: & MANUAL STAGING
10
: SYS A ol sYSB
| Which STAGE SEQ RLY It - on? x
@ @ This procedure provides for APS
| pressurization with ED system B,
| 9 1 followed by APS pressurization with
b—] '—] ED system A and staging with ED
! ®ASC He SEL-BOTH ®ASC He SEL-BOTH systems A and B
: OMASTER ARM-ON ®MASTER ARM-ON
@ASC He PRESS -FIRE ®ASC He PRESS ~FIRE
| OMASTER ARM -OFF When staging desired:
| When staging desired: ®STAGE - FIRE
| ocb (11) ED: LOGIC PWR A-close och (16) ED:LOGIC PWR B-close @ This procedure provides for APS
| @ASC He PRESS-FIRE (hold) ®ASC He PRESS - FIRE ooy pressurization with ED system A
| @®STAGE- FIRE @MASTER ARM-OFF staging with ED system A, then ED
@®MASTER ARM- ON system B; and pressurization with
: o,’:”sﬂcS r;RP:'EhS‘S—SAFE ED system B
° -OFF
|
|
|
|
1
|
2 | @ @ This method pressurizes ascent
A : i Recycle sw. 3] Alt method of arming EO bus S et
SYSA&B Its - off | K I ech S/C: ABORT STAGE (2) - open
when MASTER ARM  []——2] SMASTER ARM -recycle 7] @ABORT STAGE pb-push = "
-ON \ . = = ED RELAYS It-on
L MASTER ARM SW FAILED 1 MASTER ALARM - on
! STAGE SEGIRUSYS AtAE | ont 1 (DOUBLE FAILURE) OMASTER ALARM - reset
| ®ED: (desired function) - FIRE
| YES @®ABORT STAGE pb - reset
| \ ech S/C: ABORT STAGE (2) - close
|
4
|
| TRANSIENT CONDITION
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
! 300LM5.1003
l PROCEDURE REMARKS

THRU
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PAGE 68 APOLLO 13 FLIGHT DATA FILE .

HTRS MALFUNCTION INDEX

1 HEATER

la RR TEMP ABNORMAL

1b  S-BAND ANTENNA TEMP ABNORMAL

2 LR TEMP ABNORMAL

3 RCS QUAD 1 (2, 3, 4) TEMP ABNORMAL

LM MALFUNCTION PROCEDURES

)

SOURCE MOCATA
DATE MARCH 6, 1970

q



/' SOURCE LM AOH

LM MALFUNCTION PROCEDURES

: LMA790-3-LM
L APOLLO OPERATIONS HANDBOOK
SYMPTOM | PROCEDURE REMARKS
1
1 : 0) ™ (1) Light goes off when HIR CONT
| .Ll .i] TEMP MON is set to affected heat-
L NO er position. HEATER It will not go
HEATER +—=1 oHTR CONT: TEMP MON-}—# oHTR CONT o 2 on again for same failure or fu-
| RNDZ RADAR S BAND AEMESMON ture faults of that heater until nor-
YeLiow : YT TV NO CWEA FAILED. mal limits are established
= -0
Light on if
RR temp > 148° or : YES YES
=50 F
S-band temp >153° or !
<—6I°F | C/W monitoring of heater opera-
I tion is lost. Use HTR CONT: TEMP
la { 1 MON for heater monitoring.
| L0
4 W 6
RR temp abnormal i I Temp? fite RR operating? IES ’_] INST FAILURE
| HIGH NO
>timeline temp or |
145 F |
<-52 F (power down) | -J-I NO :
ST cb (1) HTR: RNDZ ROR| gy S5 (1M HTR: RNDZ ROR
<10 F (power up) | STBY & RNDZ ROR OPR STBY—% )
Sy ech (11) HTR: RNDZ ROR
| : OPR -close ves | RR STBY HEATER CKTRY
! YES Temp incr? FAILURE
! -
I |
: 10]INST FAILURE 1]
| ®Turn on RR when temp
] 5 >10 F
SR | [z oo R, [14]
| ecb (11) ATR: RNDZ ROR When R not required:
: STBY & RNDZ ROR OPR - = ocb (11) PGNS: RNDZ RDR
open 13 Y - open
I e _"0—»-—' RR operating? #CH7RC BUS A RNDZ ROR
I 3 0 i ves 15
N
: Te e HEAT SOAK
@ | :
< | y
: m b 1] Restore heaters
- INST FAILURE
i When temp <148 F or ocb (11) HTR: RNDZ RDR
timeline: STBY & RNDZ RDR OPR-
: ech (11) HTR. RNDZ ROR [, 17 close ¢ — -
PR-cl 0 power up range dal
| R RR OPR HEATER CKTRY may not be reliable until 17 min-
| Temp incr? FAILED ON utes after initial step):
| NO 3 a. If RR temp <+ 10°F
| ‘ ocb (11) HTR: RNDZ RDR OPR-
close
| = 21| Reconfigure heaters b. WhenRR temp >+ 10°F
| ,_l .879}({11) HTR: RNDZ RDR ocb/AC BUS A: RNDZ ROR -
RR STBY HEATER CKTRY =open close
: FAILED ON och (11 : RNDZ RDR eAfter 30 sec
| STBY - close cb (11) PGNS: RNDZ ROR -
close
| ¢. If step a performed
Ib | ocb (11) HTR: RNDZ RDR OPR-
| HIGH open
Sband antenna temp I 22 e e 23] Deactivate heater. 25] Manual temp control
g \ ' och (16) HTR- 5 80 AnT- | §2¢] If needed:
- | LoW open ves [ soano antenwa wearee B S0 TR SR
~ >135° F (TLC and | Antenna temp decr”  |~gme§ FAILED ON. =50 to 100 F
(@) lunar orbit) |
— >150° F (lunar stay) | ' * NO YES
% o | ﬁ] , LY _Zl] : L= 28] Deactivate antenna.
O : Antenna operating? Antenna operating Wi s d e
— tenna:
I NO NO ©COMM ANT: TRACK MODE
o | \ - OFF
(&) | \ cb/AC BUS B: S BD ANT
o< - open
= : 23] Power antenna. 3_0_' chy‘?l'ﬁl oMM SSEDTANT
= cb/AC BUS B: S BD ANT HEAT SOAK OR INST ~open ves [21]
! - close FAILURE Antenna temp decr? AT S
LLl 1 Jech (16) COMM: S BD ANT L
B | - close ' NO
< | |ecomm anT: TRaCK MODE =
o [ 4 NO £ [R—
| Antenna temp incr? >
! YES
i ]
. [ 5 o
* : S.BAND ANTENNA HEATER ¥ ecb (16) HTR: S BD ANT
FAILED OFF. open
! 8.300LM5.1004
SYMPTOM | PROCEDURE REMARKS

e

)

THRU




LMAY90-3-LM &
APOLLO OPERATIONS MANDBOOK >
SYMPTOM | PROCEBURE REMIARKS
]
|
2 |
LR temp abnormal : ‘I Temp? 'lGM.'i] I _%hjen LR not needed: &
p abnormal ? i ;
1 Gl LR operating? =8 5" 11) PONS: LDG ROR- o
| LoW N et YES =
| Temp decr? & HEAT SOAK Ll
>145 F or timeline |
temp | L] NO 8
S50 I och (11) HTR: LDG ROR - | o
I open [+] s
! Temp decr? N . When LR temp <148°F: Cod
| TS ocb (11) PGNS: LDG RDR - (o)
| close (if needed) —
| : S
Q
| 1] =
| LR HEATER CKTRY FAILED LDL
i - 2
8
| o] R operating? 165 =
|
| NO E
|
: 9 l Incr temp
| @(rient LM to heat
| antenna.
or
| ocb (11) PGNS: LDG ROR-
: close ]
~ NO 10
| Temp incr? Ko '—] INST FAILURE
| YES
|
I 0| '/
| LR HEATER CKTRY FAILED ’
| OFF “
‘ -
1
|
3 @ : @ &bnomtzi hltzh lemprl; Itn periods
no thruster activity after temp
| HIGH soakback from previous activity (if
:?e(;?porggo&n‘\gi 34 + 1] Quad temp? Il Deactivate heaters any) has stabilized
| o
cb (11) HTR RCS SYS A/B
= I Low 1: QUAD 1 2, 3, 4)-gpen 4]0 Ihecorfigin
<125 F | .gb (16) HTR RES SYS A/B ocb (11) HTR RCS SYS A/B
| : QUAD 1 (2, 3, 4)-open 1: QUAD 1 (2, 3, 4)-close
| @Allow TCA to cool. v 13J ch (16) HTR RCS SYS A/B
| Temp decr? L o INST FAILURE ol % Quko 12 3 4 close
|
| YES
|
| 5] Find bad heater 7] Reconfigure heaters
| @®HTR CONT:QUAD (affected
ocb (16) HTR RCS SYS A/B -
! 2 Q0012 3 0-cose| |8 quad) - OFF
! ves 515 w/B 2 AuTo Heten j-af o0 LU KTR RC3 1S b8
: Temp incr? a4 FAILURE HTR CONT: QUAD (affected
| N quad)- MAN (as required (=)
| to maintain temp) g
l | et
8
I 0|
[} SYS A/B 1 AUTO HEATER = e
| FAILURE S
d | oo -
I
| AB 1 @ RCS heater systems A/B-1 and 5 5
) .i] ONLY m A/B-2 are both in operation, ex- o
| Heater sys in op - e TR cept during lunar stay power-down; T
ol then only system A/B-1 is in oper-
: BOTH 2:Y (affected quad) - close ation. 8 =
| OHTR: CONT: QUAD (affect- o0 W
ed quad) - AUTO
| Yes ==
| Temp incr? (@) 5,
| NO vage
|
|
i O] 12] mj
] INST OR DOUBLE INST FAILURE SYS A/B 1 HEATER
| HEATER SYS FAILURE CKTRY FAILURE
|
|
! 8-300LM5.1005
SYMPTOM | PROCEDURE REMARKS
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APOLLO

CAMERA MALFUNCTION INDEX

CANNOT START CAMERA

CANNOT STOP CAMERA

CAMERA STOPS IMMEDIATELY AFTER START
CAMERA RUNS 24 FPS IN ALL MODES SELECTED
CAMERA RUNS BUT FILM NOT TRANSPORTING

CAMERA WITH MAGAZINE

A SHUTTER FIRES/NO FILM ADVANCE

B NO CAMERA ACTION/BUTTON CYCLED

C SHUTTER FIRES/PARTIAL FILM ADVANCE
D CANNOT ATTACH LENS

CAMERA ONLY

A NO CAMERA ACTION/BUTTON CYCLED
CAMERA WITH MAGAZINE (EVA)

A NO CAMERA ACTION

B CAMERA BECOMES SLUGGISH

13

FLIGHT DATA FILE

(%2]
L
[
=
=
L
)
=)
(52
=L,
=
=]
—t
-
O
=
—>)
e
—
=9
-
=
—

*\

MOCATA

DATEMARCH 16, 1970

ﬂ SOURCE

L



&

SOURCE TEAGUE

DATE MARCH 16, 1970

LM MALFUNCTION PROCEDURES

SYMPTOM

A. CAN NoOT

MALFUNCTIONS
16mm SYSTEM

PROBLEM /CHECK

START CAMERA

B. CAN NoOT sTOP

MAGAZINE

SOLUTION

(IF SYMPTOM STILL EXISTS PROCEED
TO NEXT PROBLEM/CHECK

NOT TIGHT

:

MAGAZINE

WIGGLE MAGAZINE
AND RETIGHTEN KNOB

JAMMED

|

CIRCUIT FAILURE

REMOVE MAGAZINE,
INSTALL SUBSTITUTE

SWITCH TO 24 FPS

I

SAFETY SWITCH OUT OF ADJUSTMENT.
REMOVE MAGAZINE. DEPRESS SAFETY

OPERATE IN
24 FPS MODE

SWITCH. OPERATE CAMERA

|

FUSE BLOWN

IF CAMERA OPERATES PUT LAYERS
OF TAPE ON SAFETY SWITCH AND
INSTALL MAGAZINE

CAMERA

C. CAMERA STOPS

SWITCH OUT OF

REPLACE MAGAZINE
REPLACE FUSE

ADJUSTMENT

:

CIRCUIT MALFUNCTION

STOP CAMERA BY CHANG-
ING MODE TO 24 FPS IF
IN1,60R12 OR VICE VERSA

IMMEDIATELY AFTER
START

D. CAMERA RUNS

MAGAZINE

OPERATE USING
UTILTY PWR SW AS OFF SwW

JAMMED

!

1,6, AND 12 FPS

REMOVE MAGAZINE,
INSTALL SUBSTITUTE

CIRCUIT MALFUNCTION

MECHANICAL OR

OPERATE IN 24 FPS ONLY

— ] s . s S o —— —— — ] ———————— o —————————————— T ———— v

ELECTRICAL LEAVE IN DESIRED MODE USE AS IS.
z‘o;':s'?gfglérgp MALFUNCTION PROPER OPER MAY RETURN
E. CAMERA RUNS BUT MAGAZINE REMOVE MAGAZINE,
FILM NOT JAMMED INSTALL NEW
TRANSPORTING FILM TORN MAGAZINE
= 3 -~J -
- = oI
= HEx= 3 =0
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70mm CAMERA MALFUNCTIONS

SYMPTOM I PROCEDURES REMARKS
I CAMERA WITH MAGAZINE | 1 2 @ CAM SHOULD CONTINUE TO OPER-
I ATE BUT MONITOR OPERATION
| CLOSELY AS FAILURE CAN REOCCUR
MICROSWITCH CYCLE BUTTON
A ::mr;sgv::’zecss/uo SOUND/sUTTON (X2 RERESIEDEY e . @ @ REMOVE MAGAZINE AND SEE
CYCLED FILM ADVANCE SYMPTOM A UNDER ~CAMERA
ONLY " SECTION
@cuv«su SHOULD OPERATE NORM-
NO NO ALLY WITH NEW MAGAZINE
3 4
@mrencmucs ONE BATTERY WITH
@ AL BATTERY FROM OTHER CAMERA
ADVANCE YES CAMERA CONTINUES YES
FILM/MOTOR TOUCYCIE INORMALLY. i IMPROBABLE FAILURE MODE
OPERATES
@ ATTEMPT TO STRAIGHTEN FILM
TESTING SLIDE AND CYCLE
NG No CAMERA/MAGAZINE
5 6 7 @ CAMERA INOPERATIVE
HIT CAMERA BODY REMOVE MAGAZINE/ A C
BOTTOM SHARPLY/ CAMERA CYCLES YES MECHANISM
CAMERA OPERATES. [ vgs ORI JAMMED
NORMALLY
NO NO
5 ) 9 10
“’:A°VE "‘V‘G“'N‘/ CAMERA CYCLES YES BATTERIES
CAMERA CYCLES RS ok
NORMALLY
YES luo

NO @
11 l 12 13 L

VE= 30Yd

01104V

HIT CAMERA BODY FILM TESTING SLIDE
M
BOTTOM SHARPLY/ ALIGNS WITH MAG. | YES e
¥ CAMERA OPERATES YES AZINE/BUTTON JAMMED
NORMALLY DEPRESSED
NO
NO 14 15

FILM TESTING
SLIDE BENT

@ MAG JAMMED

SOURCE TEAGUE

DATE MARCH 16, 1970 ' LM MALFUNCTION PROCEDURES @;‘
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/ SOURCE TEAGUE

Qé DATE MARCH 16, 1970

LM MALFUNCTION PROCEDURES

SYMPTOM

CAMERA WITH MAGAZINE

70mm CAMERA MALFUNCTIONS

PROCEDURES

1=

REMARKS

@ REMOVE DARKSLIDE
NO CAMERA i e @cmsu SHOULD OPERATE
ACTION/ BUTTON DARKSLIDE IN 5 @
CYCLED @nmove MAGAZINE SEE CAM ONLY SYMPTOM A
@ REPLACE MAGAZINE
NO
MAGAZINE MANUALLY
SIGNAL YES ADVANCE FILM TO —vss___.@
RED WHITE SIGNAL
NO NO
5
JIGGLE MAGAZINE CHECK FRAME o
AND CHECK COUNTER FOR __.G)
OPERATION END OF FILM
YES

CAMERA WITH MAGAZINE

T T T T T T e e e e e e e e e e e e e = ———— — — —— ————— o ————

1 2
CAMERA SHOULD OPERATE NORM-
SHUTTER FIRES/ REMOVE MAGAZINE/ YES MAGAZINE @ ALLY WITH NEW MAGAZINE
PARTIAL FilM CAMERA CYCLES MECHANISM
ADVANCE NORMALLY DEGRADED @REMOVE BOTH BATTERIES AND
INSTALL SINGLE BATTERY
FROM OTHER CAMERA
NO
4 ; @REMOVE BATTERIES - EXCHANGE
BATTERIES ONLY IF OTHER
_@ CAMERA INOPERATIVE
CAMERA CYCLES | ygs BATTERIES
SLUGGISHLY WEAK
NO
5
CAMERA »—@
INOPERATIVE
OR MAJOR
ELECTRICAL
CIRCUIT FAILURE
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SYMPTOM

CAMERA WITH MAGAZINE

SLOT ALIGNED
WITH RED DOT

. 70mm CAMERA MALFUNCTIONS

RIDGE ALIGNED

PROCEDUR:.

REMARKS

WITH RED DOT
1
CANNOT LENS YES CAMERA @ LENS SHOULD MATE WITH CAMERA
ATTACH SHUTTER BODY
LENS COCKED COCKED @FA".URE RELATED TO INCOMPLETE
CAMERA CYCLE. SEE "CAMERA/
MAGAZINE ~ SYMPTOM A
NO NO
@MANUALLV RECOCK LENS (CH)
CAMERA ONLY
1 2
NO CAMERA MICROSWITCH e CYCLE BUTTON @amsn: SHOULD CONTINUE
ACTION/ SOUND/ REDEPLOY - CAMERA {OIOPERALE
BUTTONICYCLED BUTION cyCLED OPERATES OPEN BATTERY COMPARTMENT DOOR
TO SAVE BATTERIES. CAMERA CAN
BE OPERATED BY OPENING AND
el ] no CLOSING BATTERY COMPARTMENT
1 DOOR
8 4
CAMERA SHOULD OPERATE BUT
FILM TESTING YES CAMERA CYCLES

———-—————————————-———-——-d———-1)—————1—-——

WHEN FILM TESTING

SLIDE EXTENDED

NO

NO

BATTERIES
DEAD

SOURCE TEAGUE
DATE MARCH 16, 1970

SLIDE DEPRESSED

YES

-

BUTTON MECHANISM
JAMMED OR ELECTRIC
CIRCUIT FAILURE

LM MALFUNCTION PROCEDURES

CHECK FOR BENT FILM TESTING
SLIDE

REMOVE BOTH BATTERIES AND USE SINGLE
BATTERY FROM OTHER CAMERA
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/' SOURCE TEAGUE / /
é% DATE MARCH 16, 1970 6{‘ LM MALFUNCTION PROCEDURES {%y/

70 MM CAMERA MALFUNCTIONS PROCEDURES

ITI CAMERA WITH MAGAZINE

(EVA) l
| 1
A |
e : CYCLE TRIGGER . e
o [T SR D -2 O e B b
| BUT MONITOR OPERATION
' NO CLOSELY AS FAILURE
: , 2 CAN REACUR
l MANUALLY ADVANCE
' FILM/CAMERA YES ;(j:)
' OPERA i
| E (2) PLACE CAMERA IN
| SUN WITH BOTTOM
| NO AND MAGAZINE
: y 3 ILLUMINATED. USE
SECOND CAMERA AND
: HIT CAMERA BODY
CHECK FIRST AS
: BOTTOM SHARPLEY/ YES REQUIRED
. CAMERA OPERATES '<:£)
| NORMALLY
|
, NO
| Vi
B .
|
CAMERA | <:>
BECOMES i CAMERA MAY BE
SLUGGISH | T0O COLD
|
i
|
l
l
|
I ,
| Hal
=
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PAGE 76B

APOLLO

THIS PAGE
INTENTIONALLY

LEFT BLANK

13

FLIGHT DATA FILE

‘

\ LM MALFUNCTION PROCEDURES

&

SOURCE MOCATA

\%DATE MARCH 16, 1970



APOLLO 13 FLIGHT DATA FILE PAGE:L 17

»

LM MALFUNCTION PROCEDURES

—_Q
) THIS PAGE
L INTENTIONALLY
LEFT BLANK

DATE MARCH 16, 1970

W SOURCE MOCATA
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PAGE 78 APOLLO 13 FLIGHT DATA FILE - =

P

EMU MALFUNCTION INDEX

TONE AND LOW VENT FLOW FLAG [P]
TONE AND LOW PGA PRESSURE FLAG [0]
TONE AND HI 02 FLOW FLAG [0]

TONE AND LOW FEEDWATER PRESSURE FLAG [A]
TONE ON, ALL FLAGS CLEAR

PGA PRESS GAGE LO (<3.7) - NO FLAG

PLES O2 QUANTITY ABNORMAL

PGA PRESSURE GAGE HI (>4.0)
LOSS OF PUMP NOISE
COOLING INADEQUATE
LOSS OF VOICE COMM
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SOURCE MOCATA
DATE MARCH 16, 1970
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APOLLO

FLIGHT DATA FILE PAGE 79

N

TONE AND LOW VENT FLOW FLAG [P]

{QEMU 1

EMU 2

FAN OFF/ON
IF FLAG STILL ON AFTER 10 SEC ACTUATE OPS AND PURGE VLV

TONE _AND LOW PGA PRESSURE FLAG [0]

EMU 3

ACTUATE OPS

IF FLAG STILL ON, CHECK CUFF GAGE, VERIFY TM, OPS
OFF (SENSOR FAIL)

TONE AND HI 0o FLOW FLAG [0]

LM MALFUNCTION PROCEDURES

EMU 4

S W D~

CHECK FOR LOW/HIGH PGA PRESS OR PLSS O2 DECREASING

IF LEAK CONFIRMED, ACTUATE OPS

IF HIGH PGA PRESS, ACTUATE OPS, PLSS 02 OFF (PLSS REG FAIL)
IF NO APPARENT FAIL, VERIFY TM (SENSOR FAIL)

TONE _AND LOW FEEDWATER PRESSURE FLAG [A]

EMU 5

N —i

VERIFY FEEDWATER OPEN
IF CLOSED: DIV VLV MIN COOL, FEEDWATER OPEN, WAIT 4 MIN.
IF ADD'L COOL REQ'D, ACTUATE OPS AND PURGE VLV

TONE ON, ALL FLAGS CLEAR

EMU 6

CHECK CUFF GAGE: IF <3.4, ACTUATE OPS

IF PGA PRESS >3.4 AND TONE OFF: CHANGE MODE SW
MOMENTARILY - NO TONE, NO FAILURE. IF TONE ON AGAIN:

CHECK LOW VENT FLOW FLAG: FAN OFF 5 SEC, VENT FLAG [P] SHOULD
COME ON; FAN ON. IF NO FLAG, ACTUATE OPS AND PURGE VLV
(FLAG FAIL)

CHECK HI 02 FLOW FLAG: OBSERVE PLSS 0
ACTUATE OPS.

CHECK FEEDWATER OPEN: IF CLOSED: DIV VLV MIN COOL,
FEEDWATER OPEN. AFTER 4 MIN IF COOL INADEQUATE, ACTUATE
OPS AND PURGE VLV.

o IF DECREASING,

PGA PRESS GAGE LO (<3.7) - NO FLAG

EMU 7

ACTUATE OPS - CUFF GAGE SHOULD RISE (EMU LEAK OR REG SHIFT)
IF NO GAGE RESPONSE, VERIFY TM - OPS OFF (GAGE FAIL)

PLSS 02 QUANTITY ABNORMAL

SOURCE SMITH

y‘

SNy

CHECK PGA PRESS GAGE OR HIGH 02 FLOW FLAG [O]

IF LEAK CONFIRMED, ACT. OPS

IF HIGH PGA PRESS, ACT. OPS, PLSS 0 OFF (PLSS REG FAIL)
IF NO APPARENT FAIL, VERIFY TM (GAGE FAIL)

6 DATE MARCH 16, 1970
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PAGE 80

APOLLO 13 FLIGHT DATA FILE"

EMU 8

PGA PRESSURE GAGE HI (>4.0)

EMU 9

IF HI 0o FLOW FLAG [0l OR PLSS 0, DECREASING, ACT. OPS AND
PLSS 02 OFF (PLSS REG FAIL)

IF NOT, VERIFY TM (POSS GAGE FAIL)
LOSS OF PUMP NOISE

EMU 10

CHECK SIDETONE - IF NONE, ACTUATE OPS AND PURGE VLV
(POWER FAIL). IF SIDETONE OK:

CHECK PUMP ON.
VERIFY TM FOR PUMP CONDITION
IF ADD'L COOL REQ'D, ACTUATE OPS AND PURGE VLV

COOLING INADEQUATE

EMU 11

w

VERIFY DIV VLV MAX
IF FEASIBLE, ACTUATE GAS TRAP 5 SEC
AFTER 3 MIN, IF ADD'L COOL REQ'D, ACTUATE OPS AND PURGE VLV

LOSS OF VOICE COMM

5 w o —

CHECK VOL CONTROLS [WHEEL-A (MSFN): BLADE-B (EVA)]

CYCLE PTT SW - MAIN AND MOM

CDR (EVA 1) MODE SW TO B, LMP (EVA 2) TO A (HAND SIGNALS)
IF NO COMM, CDR (EVA 1) TO A,LMP (EVA 2) TO B

NASA — MSC

€
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LM MALFUNCTION PROCEDURES
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SOURCE +SMITH

XDATE MARCH 16, 1970
{

@Q’







/B NG AR N RITRS N L ED X Ecs SXTCOMM T e ™

S
L
|



