






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 6-3.

Flagword List (sheet 6 of 9)

DSKY
Flagword Digit
(Address) | Bit Flag Position Set Condition Reset Condition
5 13 | INT FLAG 3 A Phase change has No phase change has
(cont, ) occurred between occurred
INT STALL and
INT WAKE
14 INT FLAG 2 A Integration in pro- Integration not in pro-
cess cess
15 | DSKY FLAG A Displays sent to No displays sent to
DSKY DSKY
6 1 ATT FLAG E LEM attitude exists | No LEM attitude
(0102) in moon fixed co- in moon fixed co-
ordinates ordinates
2 ASCNTFLG E Ascent TIG com- TIG not computed
puted
3 NTARGFLG E Astronaut did over- | Astronaut did not
write delta overwrite delta
KILL MON 2 D AUTOMON disabled | AUTOMON enabled
KILL ROSE D LANDMON disabled | LANDMON enabled
RED FLAG D Landing site redes- | Landing site redes-
ignation permitted ignation not permitted
7 Spare C
8 MUN FLAG C Use lunar landing Do not use lunar land-
Ave G ing Ave G
9 | SFLAG C P11 Direct XFER P10 CPF
10 | GMBDRVSW B Trim gimbal over Trim gimbal not over
11 FIRST FLAG B Succeeding pass First pass through
through S40. 9 S540. 9
12 S32.1 F3B B 1 stage O other lone O01and?2
cycle cases cycle
two two
13 S32.1 F3A A 150fps 1all 0 cycle 0 passes
14 S32.1 F2 A First pass of Reiteration of
Newton iteration Newton
15 S32.1 F1 A DVT1 exceeds DVT1 less than
max max
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Table 6-3. Flagword List (sheet 7 of 9)
DSKY
Flagword Digit
(Address) | Bit Flag Position Set Condition Reset Condition
7 1 TFFSW E Calculate time to Calculate TFF
(0103) perigee
2 Spare
3 VERI FLAG E Changed when V33E occurs at end of P27
4 | UPLOCK FL D KKK test failed KKK test passed
5 | AVEGFLB D Average g Average g
(servicer) desired (servicer) not desired
V37 FLAG D Average g on Average g off
IDLE FLAG C No delta V monitor Connect delta V
monitor
8 | V45 FLAG C Astronaut over- Astronaut does not
writes W-matrix overwrite W-matrix
initial values initial values
9 RVSW C Do not compute Compute final state
final state vector vector in time-delta
in time-delta
10 | NORMSW B Unit normal input Lambert computes
to Lambert its own unit normal
11 SWANDISP B Landing analog Landing analog
displays enabled displays suppressed
12 ASTN FLAG B Astronaut has Astronaut has not
okayed ignition okayed ignition
13 IGN FLAG A TIG has arrived TIG has not arrived
14 MANUFLAG A Attitude maneuver No attitude maneuver
going during RR going during RR
15 ITSWITCH A Accept next Lam- Test Lambert answer
bert TPI search against limits
solution
8 1 360 SW E Transfer angle Transfer angle not
(0104) near 360 degrees near 360 degrees
2 Spare
3 Spare
- COGAFLAG D No conic solution Conic solution
5 APSESW D R desired outside R desired inside

pericenter — apo-
center range in
time — rad

pericenter — apo-
center range in
time — raius
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Table 6-3.

Flagword List (sheet 8 of 9)

DSKY
Flagword Digit
(Address) | Bit Flag Position Set Condition Reset Condition
8 6 ORDERSW D Iterator uses second | Iterator uses first
(cont.) order minimum order standard
mode mode
7 INFINFLG C No conic solution Conic solution exists
(closure through
infinity required)
8 SURFFLAG C LM on lunar surface | LM not on lunar sur-
face
P39/79SW C P39/79 operating P38/78 operating
10 FLUNDISP B Current guidance Current guidance
displays inhibited displays permitted
11 LMOON FLG B Permanent LM state | Permanent LM state
in lunar sphere in earth sphere
12 CMOON FLG B Permanent CSM Permanent CSM
state in lunar state in earth
sphere sphere
13 NEW 1 FLG A First pass through Succeeding pass
integration through integration
14 R32 FLG A R32 in operation R32 not in operation
15 RPQ FLG A RPQ not computed RPQ computed
9 1 AVEMIDSW AVETOMID calling |No AVETOMID W
(0105) for W matrix, integer. Allow set up
Don't write over RN, VN Piptime
RN, VN Piptime,
2 MIDAVFLG E Integration entered Integration was not
from one of entered via
MIDTOAYV portals MIDTOAV
3 MIDIFLAG E Integrate to TDEC Integrate to the then-
present time
R31 FLAG D R31 selected R34 selected
QUIT FLAG D Discontinue integer |Continue integer
FL ZONE 0 D Zone 0 abort pre- Not Zone 0 abort
burn pass preburn pass
7 FLIC C Initial computation Not initial cycle

cycle for aborts

6-24




Table 6-3.

Flagword List (sheet 9 of 9)

DSKY
Flagword Digit
(Address) | Bit Flag Position Set Condition Reset Condition
9 8 | FLAP C APS continued abort | APS abort is not a
(cont, ) after DPS staging continuation
(ascent guidance)
9 LETABORT C Abort programs Abort programs are
enabled not enabled
10 | FLRCS B RCS injection mode | Main engine mode
(ascent guidance)
11 FLPI B Pre-ignition phase Regular guidance
12 FLPC B No position control Position control
13 | ASCFLAG A P12, P70, or P7l Not P12, P70 or P71
14 | FLVR A Vertical rise Non-vertical rise
(ascent guidance)
15 | ENGOFFSW A An engine off has An engine off has not

been requested
(ascent guidance)

been requested




6.1.8 Program Notes

The following program notes consist of explanations of anomalies existing

in the Sundance 292 program,

1,

In program 30 (external AV) if a RESTART occurs after the middle
gimbal angle computation and prior to the V16 N45 display, then the
previous display V06 N42 is not completely recoverable due to the

apogee value being overlaid by the MGA.

A hardware restart during V89 will leave the IMU in USE BIT set.
(It will terminate V89 and leave the vehicle at a current attitude, )
A subsequent restart will not do a CDU ZERO. Recovery procedure

is to re-select V89 to complete the maneuver,

A hardware restart during V49 (crew defined maneuver R62) will dis-
able the DAP leaving the vehicle maneuvering at the rates in effect
at the time of the restart for an additional period of time exceeding
10 seconds. Recovery procedure is to manually take over maneuver-

ing after the restart.

In program P20 if the track flag is not set when the first call to R61
is made, the preferred tracking attitude maneuver is not performed.
This may result in the RR designating and locking on in Mode II when
the track flag is set, This lock on will subsequently be lost when R22
finds the RR LOS more than 30° from the LM +Z axis., R61 is then
called to do the preferred tracking attitude maneuver., This could de-
lay the start of the data read cycle 3-4 minutes, To avoid this situa-
tion, do not select a program (V37) after selecting P20 until the first

display in R60 (V50 N18) appears.

6-26



6.2 MALFUNCTION PROCEDURES

Table 6-4 lists GNCS caution and warning and other malfunction indications

and the corrective action to be performed for each.

To test the reliability of DSKY alarm indicators (GIMBAL LOCK, PROG,
TRACKER, TEMP, and RESTART) key in V35E on the DSKY keyboard. This
will also light the UPLINK ACT, KEY REL, OPR ERR, NO ATT, and STBY
indicators and display 8's and +'s on the numerical panel. After five seconds,

these displays go out.

Table 6-5 provides corrective action for alarm codes which appear with

program alarms (PROG indicator lighted). Alarm codes which are caused by

procedural errors are not included in Table 6-5. A complete list of Sundance

program alarms is given in Table 2-2,

Table 6-6 provides special subroutines used in conjunction with the mal-

function procedure of Tables 6-4 and 6-5.
6.3 EMERGENCY PROCEDURES

6.3.1 Tumbling IMU

1. Position IMU CAGE switch to the on (up) position until gimbals settle

at the zero position (about 5 seconds); then set to off (down) position,
2. Perform IMU orientation determination program (P51).

6.3.2 IMU Turn On When LGC Not Operating

1. Check that IMU and IMU/HTR circuit breakers are on,
2. Wait 90 seconds.

3. Momentarily (about 5 seconds) set IMU CAGE switch to on (up) position,

then return to off (down) position,

The IMU is then aligned to the spacecraft axes. To align the IMU to a
particular inertial orientation:
Maneuver spacecraft to desired orientation and cage IMU (step 3 above).
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SYMPTOM PROCEDURE REMARKS
1 L] Ll Power UP
. ONT - AGS « Perform LGC
Lec i 65 |¥ES Power UP N0 @ This R1 Readout Indicates an
LGC IN STANDBY? Can LGC be LGC Fail Signal to the LGC.
Powered UP?
RED NO YES
] @ Indications for subsequent
lJ i] n pléthChkan nel LGC Failures Lost
Lec LT YES SVHINIOE NO
ON Continuously? 33E @ If DSKY will NOT accept inputs
: force a RESTART by simultaneously
Is DSKY Operational pressing RESET and MARK Reject
NO YES pushbutton
LIGHTED IN STANDBY
AND OPERATE MODES BY
PRIME POWER FAILURE 5] Y [d] D[ : (@) aLLL6C functions Los
OR SCALAR FAILURE 0 1 4or5 NO CW FAILED LeC L unctions
VeS| in A of R OR LGC LT RELAY FAILED
LIGHTED FOR 5 SEC 1 IN DSKY FAILED . )
IN STANDBY OR OPERATH @ Irfnsnept condition could have
MODES BY REPEATED existed in either LGC OR C/W
0.9 pps) 1SSUANCE OF systems.
COUNTER FAILURE
(S)EADL?A%BFL/E IFLTJERQEMNC‘ o) 12 Lo sel check O (8) Complete identification of
ANY DSKY NO - Perform LGC NO i i
LIGHTED FOR 5 SEC STATUS LT ON If Check (SSR-1) subsequent failures impossible.
|Self Check (SSR-1) | PARTIAL identification from
ONLY IN OPERATE tibyelgador,
MODE BY REPEATED Self Test OK {
0.9 PPS) RESTARTS.
RESTART IS CAUSED BY: lYES 15
RUPT LOCK,
C TRAP, 10 1] pisplay AL Code | | [12] = O]
OSCILLATOR FAIL
. PROG - LeC TRANS IENT
eS| - VOSNO%E NO NO
SARIY L LT ON? % -Perform Action for LT STILL ON MALFUNCTION
NIGHTWATCH MAN, bl
OR VOLTAGE FAIL 150
Restart LT ON7
LIGHT FOR 5 SEC ONLY %o VES VEs
IN STANDBY MODE BY
REPEATED (>0.9 PPS) =
1SSUANCE OF VOLTAGE 1] Scalar Fail Check 15] s
FAIL (FAILURE OF ~VENIE N % sl
+28V +14V or +4V GeN % Lec Fﬂl;d
POWER SUPPLIES). 150 Change
Every 5 Sec
ol YES
RESTART
[7] 8) (16 fcounter Fail Check
LGC Fail Perform Counter Fail
Detector Failed | YES |-Test
Test 0.K.
2 3
) Guid Cont - AGS 2] pispiay Aun cose El (1) pipAFailure During Ave G wil
S| .vonoe HO, |- LU Shook cause an 1SS Lite which will go
1SS +ESTABLISH Att Hold Displayed Alarm Code 10 out upon Termination of AVE G.
| ALM Code 00777 | After 1SS is Cleared
LIGHT ON? or 0117
RED NO 011 il @ LGC Monitor & Control of TVC
sl el DURING : 3 & Comptations Using AV lost
THRUSTING 4] 15| p1pA Fail Check 6 \ln “z’;’é Check 7]
!”c“r‘,’u’&'h * Ag?c [YE * VOINICE YES ol R1,Rp,R3 for 30 sec [ YES iy (3) asFecs issuance of an 155
PIPA FAIL IF: o Any Register Make 0 o
NO PIPA PULSES 0,2, 4,6 inAofR Change or Change
FOR 312.21 SEC NO Tno More Tth 20 Counts o
BOTH +AND - PULSES, K] @ 'Samm' indications of 1SS
ORA LONG TIME (1.28]  [§ - 9 1
103.84 SEO WITHoUr|  |8) IMU Fail Check [9 T stab Loop Chec [10] m|
GLELEA;'J&NLE a0 : ‘;g"m YES o f-Atitude Mon - PGNS | NO FAILED CIRCUIT FAILED (5) MU May be Used as a Total Atitude
- . < VIGN20E
IMU FAIL IF: 0,2,4,6inAof R ? FDAL &R, R_R Stabler Reference only, LGC IMU Attitude
,2,4, 1 1R2R3 Interface Lost
ANY GIMBAL SERVO
ERROR > 2.9 MILLI- NO [¥es
RADIANS FOR 2 SEC ¥ 3
OR MORE, LOSS OF 13[1CDU Read 14 15
gt [12] 1cou Fail Check ICOU Read VIGN20E . 15] Lo 8
LOSS OF GYRO 0,1,23in NESw «vaonaE YES o FDAL Total Attitude andH-LE INPUT CHAN
WHEEL PWR. Bof R Zero CDU'S) Rl'RZ'Ra Agree FAILED
ICDU FAIL IF: 1SS Lt Stll On?
FINE ERROR> 1. 0 VRMS, ‘m ‘m ‘NO
COARSE ERROR > 2.5 VRMS, 0 :
READ COUNTER LIMIT CYCLE [T 1 I )
> 160 CPS COS (e-9)<2. OV, e EG&SNUEEUT "3‘0”""{5 1COU
OR + 14V PWR SUP FAILURE ORMA FAILED
FAILED OPERATION I
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SYMPTOM

REMARKS

RCS FAILED
ON

BREAKOUT SHORT

BREAKOUT SHORT

PROCEDURE
Ll 1 2 ] Input Readout JJ gﬁ‘oq;scég& ﬂ
« THRUSTER . CMD'S
PAIR SWITCHES |0 gl RoTATION NO | - CMD'S ACA/d JgT |YES ACA BREAKOUT |

- CLOSED -ROLL 17737 - DISABLE SHORT

«ATT CONTROL - MODE +ROLL 17757 -

ity ol 17777 in R1?

+ MODE CONTROL SW +YAW 17773 NO
- ATT HOLD -PITCH 17775

+ ACA &TTCA +PITCH 17776 5 SAC 5]
- NEUTRAL TRANSLATION —Lﬂm—‘?ﬂﬂ‘l—

*CMD & LMP ~Z 1311 « LMP'S ACA/4 JET |YES LMP'S ACA
ACA/4 JET - ENABLE +Z 15177 : B
TTCA/TRANSL v 611 DISABLE BREAKOUT SHORT

- ENABLE +Y 17377 17777 in R1?
« VOIN10E -X 17517
31E +X 17671 I NO
17777 in R1? Translation Input?
YES YES
TMD'S TTCA TMP'S TTCA
7 hort Ch 8 | ShortCheck 9 e
+CMD's TICATTRANSL| NO | « imp's TrcA/TRANSL | NO TR
- DISABLE - DISABLE EAHED
17777 in R1? 17777 in R1?
YES YES
10] 11|
CMD'S TICA LMP'S TICA

Axis

t I
14 ] Ompgngianne

z &)

[12]+ acwa JeT

 &TTCA/TRANSL

SWITCHES N ENABLE
POSITION FOR

OPERABLE ACA & TTCA

LGC OuTPUT

Pitch, Rollor |0 * VOINIOE
X -Translation 6E
00000 in R1?7
YES
Outpuf Channel
lﬂ p'%Zjhecl(
* VOINOLE NO
5E
00000 in R1?
YES
]
DRIVER
FAILED ON

ﬂ « Isolate

affected QUAD &

CHAN FAILED

system by thruster
pair switch action

G&N

SSR2

into LGC.

An R1 of 00000 indicates no jet command

from LGC.

Placing thruster pair switches to open
position will enable indicated thrusters.

@ An R1 of 17777 indicates no jet commands

TABLE 6-5 G & N MALFUNCTION PROCEDURES
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SYMPTOM

PROCEDURE REMARKS
2
_1J Input Channel 2 Alternate _3_] Loa\(q ACA/ 4 Jet Sw“.ches in Lost
ACA Check N ACA Check LGC SSR Position to Isolate Failed ACA .
TROUBLE SHOOTING . i = ACA - COMMAND INPUT CHAN
PROCEDURE * NTITUOE Cotro - Mt Eont sk bt FAIL 2 | 1
< hCK & TG -NETRAL R1 Correct?
* VOINIGE
::‘C(k(:ommauwm YES
Each Axis
« VERIFY R1 READOUT
+Roll 17757 - Pitch 17775 .i] 1
Phen 1176 v 1116 ORIGINAL
ACA BREAKOUT
R1 - Correct ? PO OFE
[ YES
5
This ACA
Check
0.K.
3
[T input Channel 2] Alternate TTCA ’_]
TICA Ehect o Check NO . SSR Leave TTCA/TRANSL Switches in
TROUBLE SHOOTING e * TG Commend 48 = Last Position to Isolate Failed TTCA.
. ont - ont il FAIL
PROCEDURE 2 :ﬂuvtgicﬂ{m 2 1
« ACA & TTA - NEUTRAL R1 - Correct?
* VOINIGE T
L 13 ‘S
* TTCA - Command + & 1 &
Translation in Each Axis
+X 17677 =Y 16
) g 4 1
R L
TTCA BREAKOUT
R1 - Correct? FAILED OF+ i
lvzs
5]
THIS
TTCA CHECKS
0.K.
‘ ®
1 | 3| +Check R1 For 4| In Failed Axis
‘—J Inplélh(ég?nne Inputs While —]—‘L 6C An R1 of XXX77 indicates
MIN  IMP YES ANp ves | ° THRUSTER PAIR | eo 30 Irput & LG
TROUBLE SHOOTING Moving MIN IMP SWITCHES - OPEN INTERNAL npu
PROCEDURE $ PRSI AR v closen Control + ACA - Command PROBLEM
S e o +Roll  XXX57 +&-
o v -Roll 37 Motion Normal?
= +Pitch 76 NO
-Pitch 5
+Yaw B LGC MIN IMP Lost
XXXT7 in R17? ~Yaw 67 SSR | 16c ®
Check OK? 1 15:;;
2 NO NO
4
MIN IMP
CONTROL MIN IMP (Cont) 7
BREAKOUT SHORTED OPEN ~ Guid Cont - AGS
* Attitude Control N SSR
Switches - Pulse
* ACA - Command 5 1
+&-
Motion Normal? SCS Troubleshooting
YES Procedure TBD
i] 2
Circuitry
FAIL OPEN BETWEEN
LGC & DRIVER
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SYMPTOM PROCEDURE REMARKS
110'?/’:;;9:”‘ Lo 2 PROG ALARM PROGRAM ALARMS ARE OF THREE CLASSES:
* YES
PROG . « MAIN ALARM-ALARM CODE DISPLAYED.
RECOESDAEMRM 2;%\(05'},',[5? o PROGRAM HALTS AWAITING CREW ACTION.
1,R2,R3 ALL ZEROS? CHANNEL FAILED * SIDE ALARM-ALARM CODE NOT DISPLAYED.
YELLOW 73 PROGRAM CONTINUES
« RESTART ALARM-ALARM CODE NOT DI SPLAYED.,
t’lk%HGTFERA:YAl':AGEM : PROGRAM EXECUTES A RESTART.
OR BY BAD PIPA i—l L]'RESET Pb PUSH (CMC CAN STORE MULTIPLE ALARMS. ZFlLl;SST
READING DURING PROGRAM «PERFORM ALARM APPEARS IN R1; SECOND IN R2; T
NONTHRUSTING ALARM PROCEDURE 'll:RREJE' A&ws,)x OF R3 INDICATES MORE THAN
MODES FOR DISPLAYED
AUARM O,
ALL PROGRAM ALARM INDICATIONS LOST
@ If Program Lt is on Perform
:J ALL DSKY 2| - VOSNOSE @ Alarm Procedure before Proceeding.
YES SSR
RESTART REGISTERS AR FRESH
BLANK? START .
DISPLAYED? 3 1 @ Restarts at a higher rate than 0.9
pulses/sec will trigger LGC light.
YELLOW NO Restarts at @ rate higher than
0.6 pulses/sec will sustain LGC light.
LIGHTED BY ANY 3 I ATTEMP RESET L]
OF FOLLOWING: CONTINUE Recurring Restarts at a rate insufficient to
PARITY FAIL, « RESET Pb- PUSH YES NORMAL trigger LGC light.
RUPT LOCK, OPERATION
TC TRAP,
NIGHT WATCHMAN RESTART LT OUT? @ ALL LGC Functions Lost.
OR NO
VOLTAGE FAIL
B 2 [6] 1] :
L6c NO PROGRAM el
LT, ON? RUNNING? QUERITION
' With Caution
YES L I no
8 |™ "START 9 10] 4
< Guid Cont - AGS |No | - SIMULTANEOUSLY i
« Contact MSFN PUSH RESET AND Extich
V& MARK REJ
* Wait 1.5 Min RESTART LT OUT
* V36E YES
* RESET Pb - PUSH
RESTART LT OFF o
[Yes FRESH
START
3 1
OUTPUT CRAN @ This R1 readout indicates IMU
1| ATTEMPT RESET 3 INPUT CHAN CHECK | WEEY agm temperature within limits
NO « VOINIOE « VOINIOE YES OUTPUT
TEMP + RESET Pb - PUSH . e CHANNEL
FAILURE
TEMP LT OUT? 0.1,2,3inAcfRl 1,3,57inDofRI @ Transient abnormal condition
YELLOW YES NO NO
LIGHTS WHEN 2 2) [e NOTE 7
IMU TEMPERATURE CONTINUE -_G]& NS —J TEMP
ystem
IS OUT OF LIMITS. NORMAL P 3 RELAY IN
<126 OR > 1340F erformance will be DSKY FAILED
OPERATION unaffected by IMU CLOSED
temp out of tolerance
for at least :

Rendezvous -15 Min
critical maneuvers can
be continued within
this time

8 9 10
HICK 0 MSFN REPORTS h[
SERO P Chans IRIC & PIPA  |YES L,
< LMP FDAL - AGS LAl F—{  TEMP SENSOR
(Attitude Mon Switch) FAIL
CMD FDAL DRIFTING? TEMPS NORMAL?
YES NO

]

IMU
TEMP CONTROL
FAIL

TABLE 6-5 G & N MALFUNCTION PROCEDURES (CONTINUED)



SYMPTOM PROCEDURE REMARKS
8 @
2 LIGHT SIGNIFICANT ONLY
V] Arreme Reser 2| INPUT CHAN. CK 3 | L6C 0 @ DURING RR OR LR USE.
TRACKER RESET Po-pUsH [N S L iy
L ) FAILED (2)  ALLTRACKER ABNORMAL
TRACKER LT. OFF? 0,2,4,6 INC of R1 INDICATIONS LOST
YELLOW
YES
LIGHTED BY @
RR CDU FAILURE - TRANS IENT ABNORMAL
4 ZERORR CDU's
RR DATA NOT GOOD —{ZE ok CONDITION
LR DATA NOT GOOD - VAON T2E
RR CDU FAILURE
COARSE ERROR HIGH TRACKER LT OUT? @ REIEGI:‘L&:%E olc'alims
FINE ERROR HIGH e .
COS (o-y) > 3°
UP LINE HIGH
14VDC +4VDC 5] @ 6 1 — 8]
RR DATA NOT GOOD CONTINUE YES | WAITASECONDS | NO_| a1 N73E NO RR
NORMAL e
RANGE TRACKER el LOAD +30° SHAFT CDU FAILED
ACQ AND +30° TRUN
FREQ TRACKER TRACKER LT STILLOU s
ACQ -V16 NI2E
LR DATA NOT GOOD ANTENNA DRIVES
RANGE DATA NOT 600G TO ANGLES LOADED
VEL DATA NOT GOOD YES
> 2
RR COU
FAIL
DETECTOR
FAILED
9
1 IMU IN COARSE ALIGN AND
[1] [2] 3] REALIGN 1M © MUST BE REALIGNED TO A
B NO ATT vES INERTIAL V3TE OO NEW INERTIAL REFERENCE.
LOCK LT ON? REFERENCE * VAIN20E
J (MGA > 85%) LOST +00000E
+00000E
" +00000E
YELLO l"" - VAONO20E
LIGHTS WHEN RESET Pb-PUSH
MGA > 70 ] +REALIGN IMU
MANEUVER (P51 etc)
S/ C TO REDUCE
MGA
6-32 TABLE 6-5 G & N MALFUNCTION PROCEDURES (CONTINUED)




SYMPTOM PROCEDURE REMARKS
10 ALARM CODES _ :
A AR B3 | (1) 1SS TURN ON DELAY
*REINITIATE  |yps |~ToR5 INAGFRI | ™ Iss AL b
Ll ASS{IURR ON FOR %0 SEC. AFTE FAILURE HOT BEING RECEIN
G&N POWER IMU
ALARM RECURS 7 s
NO
YES
1SS TURN ON z
NOT PRESENT
FOR 90 SECONDS CONTINUE SSR
NORMAL
OPERATION N
1GC SELF
CHECK
1 2 il O (X) 155 OPERATE DISCRETE
- PERFORM “VOINIOE NOT BEING RECEIVED
00210 IMUTURN ON | YES *30E NO 1SS BY LGC
FAILURE
IMU NOT OPERATING ALARM RECURS ? 20R 3 INCOFRI?
NO YES
]
CONTINUE SSR
00213 NORMAL
OPERATION i 1
6
WITH TURN ON 1GC SELF
TURN ON REQUEST CHECK
: - T B crorm (1) o211 WILL ONLY OCCUR
c DURING COA
savawen s Lo v ] Fiesto U SO s
PROGRAM (P51, P52 TORQUING ANGLES CHECK P52 PROGRAM OR BY A DSKY
ot ANY TORQUING COMMAND (V4IN20)
COARSE ALIGN ANGLES > 10°?
ERROR 9 l
2 5 IMU MUST BE ALIGNED BY
: COARSE Q > O AN ALIGNMENT PROGRAM
ALIGN ﬁg‘m‘t" (BY GYRO TORQUING RATHER
THAN BY COARSE ALIGN
PROBLEM OPERATION
G&N
00212
2| s
PIPA FAIL
«RESET Pb-Push 2
“REINITIATE | ypo = lSSwSIT,%(I)i(:EJG
00217 CURRENT PROGRAM eI
BAD RETURN ALARM RECURS ?
FROM STALL ™)
ROUTINE
3
CONTINUE
NORMAL
OPERATION
1 2
« RESET Pb
R PUSH YES DOWNLINK
01105 = FAILURE
DOWN TELEMETRY ALARM RECURS ?
T00 FAST o
3
CONTINUE
NORMAL
OPERATION

TABLE 6-5 G & N MALFUNCTION PROCEDURES (CONTINUED)



SYMPTOM PROCEDURE REMARKS

10 ALARM CODES
(continued)

01103

UN USED CCS
BRANCH EXECUTED

01104

DELAY ROUTINE
BUSY

01201

NO VAC AREAS
AVAILABLE

01202

NO CORE SET AREAS
AVAILABLE

01203

WAITLIST OVERFLOW

L]
SSR
01206 * RESET Pb-PUSH
1 1

2ND JOB ATTEMPS TO GO
TO SLEEP VIA DSKY LGC
PROGRAM Self TEST

01207

NO VAC AREAS

AVAILABLE FOR MARKS|

01210

2 PROG TRYING TO
USE SAME DEVICE

01211 -

ILLEGAL INTERRUPT
OF EXTENDED VERB

01301

ARCSIN/ ARCCOS
INPUT TOO LARGE

01302

SQ. ROOT CALLED WITH
NEGATIVE ARGUMENT

01501
DSKY ALARM DURING
INTERNAL USE 1]
 TERMINATE
THRUSTING
« RESET Pd-PUSH
01502 RS
ORBITAL
TLLEGAL USE PARAMETERS
OF FLASHING AND INITIATE
DISPLAY ORBIT CHANGE
TARGETING &
THRUST AS
s NECESSARY

VG INCREAS ING

6-34 TABLE 6-5 G & N MALFUNCTION PROCEDURES (CONTINUED)



SYMPTOM PROCEDURE REMARKS

10 ALARM CODES
(continued) _1_1 2

YES
*RESET UPLINK
106 FAILURE

UP TELEMETRY ALARM RECURS?
T00 FAST N

CONTINUE
NORMAL
OPERATION

01107

PHASE TABLE FRESH
DOES NOT START
AGREE AFTER
RESTART

03777

1CDU CAUSED
1SS WARNING

04777

1CDU, PIPA FAILS
CAUSED-ISS WARNING

o

IMU FAIL CAUSED G&N
THE ISS WARNING «RESET

1077

IMU, PIPA FAILS
CAUSED THE ISS
WARNING

B

IMU, ICDU FAILS
CAUSED THE ISS
WARNING

um

IMU, ICDU, PIPA
FAILS CAUSED
THE ISS WARNING

TABLE 6-5 G & N MALFUNCTION PROCEDURES (CONTINUED)



SYMPTOM

PROCEDURE REMARKS
2 1] 5] ] 2) SUBSEQUENT USE OF LGC
2 4.
B ks IS DEPENDENT ON MSFN
LGC NO L6C * RECORD 00001 « RECORD EVALUATION OF SELF TEST
« V3TE0E i DATA
SELF TEST e PROC PROBLEM R1 - (ERCOUND RI - (SKEEPA) ;
R2 - (SCOUNT -
EEE o R3 - (SCOUNT +1) o PROBLEM IS N ERASEABLE
O 1365EE « VOSNO9E + RECORD MEMORY.
i VERIFY ALM 01102 R14SKEEPT)
o + VOSNOBE « TRANSMIT TO
RECORD MSFN
« KEY REL RI1 - (ALMCADR) ALMCADR
SKEEP4
o SKEEP7
R233? SCOUNT? TERMINATE USE OF LGC
YES
9]
L6C
CHECKS OK
RofreRmiNATE SELF TEST [5] sHow BANKsUM 6] 7] pro
- CHECK + REPEAT STEP 7
VEALTTE TVAIERE R & R2 YES ol UNTILR2IS&3 |-
. Vol THE SAME? THEN TERMINATE
+ CONTINUE NORMAL VILE (V34E)
OPERATION FLVOSNOL
RINO. OF CELLS) =
R24BANK #)
[8 LrransmiT sank
NO. (RD) TO MSFN
“KEY PRO
*REPEAT STEP 7
UNTILR2 15 43,
THEN TERMINATE
(V34E)
2
SUBSEQUENT TRANSLATION WILL
BE 2 JET USING SYSTEM A.
1] 2]
LGC ROTATION YES AXIS? YAW SUBSEQUENT TRANSLATION WILL
QUAD FAIL BE 2 JET USING SYSTEM B.
- PITCH ORROLLY 4 [ JET DETERMINATION
3 | JET DETERMINATION oUTPUT INPUT
3] ouTPUT INPUT | [CHANNEL| JET [CHANNEL
CHANNEL| JET |CHANNEL 6 31
TRANSLATION 5 2l w0l | 7
DIRECTION? 00001 | 1 00002 | 3
00002 | 2 00004 | 15
00004 |5 00005 | 157 | x7m3
X OR |z 00005 |51 | xz7s7 | [ooo10 | 11
0012 | 62 | xi3r | [o0012 | 11,3 | xirer
00020 | 9 0000 | 12
024 | 9,5 | x| | o0 | 8
00040 | 10 00100 | 4
00050 | 10,6 | x7775 | | 0010 | 4,12 | x7773
00100 | 13 0200 | 16
00200 | 14 00240 X7767
L
7 | JET DETERMINATION
ouTPUT INPUT
cHANNEL 6°'R| ET [cHANNEL 31
00006 |-z [153 | 37
00011 |[#Z (1,7 | X177
6] JET DETERMINATION | | 0140 |-Y 148 | X677
00220 |+ [16,12| X131
OUTPUT 5 Jer | INPUT
CHANS CHAN 31
00021 |-x [1,9 | X577
00042 |+ [2,10| X767
00104 |-X [5,13| X7577
00201 |+ 6,14] X677 [8]
SYSTEMA -
JETS - 2,4,5,8,10,11
K] 1 13,15 2
* KEY V 48F O SYSTEMB - pklzvvase
FL V01 N46 B {ETS -13,6,7.9.12. | o | FLVOI N6
ABCDE IN R1 14,16 ABCDE INR1
IN LOCATION B OF R FATLED JET TN SYSTEM IN LOCATION B OF R1
LOAD 0 LOAD 1

6-36

TABLE 6-6 SPECIAL SUBROUTINE PROCEDURES




SYMPTOM

PROCEDURE REMARKS
1 RESTORE 2 | RESTART DAP
ERASEABLE & REESTABLISH
MEMORY REFSMMAT
FRESH « Contact MSFN * VA8E YES
START « V74E + DO P51
(ERASEABLE Dump
Downlink) WAS FRESH
DO P27 START ENTERED
AS NECESSARY BY V36?7
NO
3 4]
DOES CONTINUE
FRESH START  |NO ) NORMAL
RECUR OPERATION
YES
5
LGC
FAILURE

TABLE 6-6 SPECIAL SUB ROUTINES PROCEDURES (CONTINUED)



Internal

M. Adams (MIT/ GAEC)
R. Battin

P. Bowditch

G. Cherry

Copps

v o

Copps
. Edmonds (2)
Engel

> Q

3

Felleman

H

Fitzgibbon

H R & S
53
H B
@ 0g

=

M, Hamilton

. Hand

Hemker (MIT/ NAR)
J. Henize (20)

D. Hoag

L.B. Johnson

J. Heybl (10)

= “

* Letter of transmaittal only

E-2164

Distribution List

M. Johnston
J. Kernan (6)
J. Kingston
A, Kosmala
A, Laats

L. Larson
R. Larson (50)
J. Lawson
T, Lawton (MIT/MSC)
G. Levine

D, Lickly

F. Little

W. Marscher
F. Martin
H. McOuat
R, Melanson
J.E, Miller
J.S. Miller
J. Nevins

P. Philliou
R. Ragan

P. Rye

J. Saponaro

N, Sears

J. Shillingford

G. Silver (MIT/KSC)
B. Sokkappa

W, Stameris

G. Strait (MIT/KSC)
G, Stubbs

M, Sullivan

J. Suomala

W. Tanner

R. Tinkham

J. Vittek

R. Weatherbee

R. Werner

R. White

C. Wieser

Apollo Library (2)
MIT/IL Library (6)



External:

NASA/RASPO (1)
AC Electronics (3)
Kollsman (2)
Raytheon (2)
Capt. M. Jensen (AFSC/MIT) (1)
MSC: (125 & 1R)

National Aeronautics and Space Administration

Manned Spacecraft Center

Houston, Texas 77058

ATTN: Apollo Document Distribution Office (PA2) (122 & 1R)
C. Frasier (2)
T. Gibson (1)

KSC: (1R)

National Aeronautics and Space Administration
J.F. Kennedy Space Center

J.F. Kennedy Space Center, Florida 32899
ATTN: Technical Document Control Office

LRC: (2)

National Aeronautics and Space Administration
Langley Research Center

Hampton, Virginia

ATTN: Mr. A, T. Mattson

GAEC: ' (3&1R)

Grumman Aircraft Engineering Corporation
Data Operations and Services, Plant 25
Bethpage, Long Island, New York

ATTN: Mr. E. Stern

NAR: (18&1R)

North American Rockwell, Inc.

Space and Information Systems Division

12214 Lakewood Boulevard

Downey, California

ATTN: Apollo Data Requirements
Dept. 096-340, Bldg. 3, CA 99

NAR RASPO: (1)

NASA Resident Apollo Spacecraft Program Office
North American Rockwell, Inc.

Space and Information System Division

Downey, California 90241

AC RASPO: (1)

National Aeronautics and Space Administration
Resident Apollo Spacecraft Program Officer
Dept. 32-31

AC Electronics Division of General Motors
Milwaukee 1, Wisconsin

ATTN: Mr. W, Swingle

GE RASPO: (1)

NASA Daytona Beach Operations
P.O. Box 2500

Daytona Beach Florida 32015
ATTN: Mr. H. Lyman
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