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SYMPTOM PROCEDURE REMARKS 1
. G&ac
1 @ | @ @ Thrust is shut off and system
ABNORMAL 1] e AUTO RCS cMe 2 | @ THC - neutral 3 J@SCS CONT - 4 cMC returned to configuration at
VEHICLE v | (16) - OFF - NO | scs YE§ INTERNAL failure. If gmbl motors are
—_— GPI'sat 0 or CMC o >
DYNAMICS . FAILURE off, they must be turned on
| @ RHC PWR DIR trim and steady e ; :
DURING R GPI's drive to tw before starting this procedure.
(both) - MNA/MNB after shutdown? a2y
SPS THRUSTING T position & steady?
@ Stabilize CSM YES 1
| with direct NO
K} cMC G&N
T
Problem occurred 51 Auto drive ck 45 | EST | sSR-1
I during? 3
® SC CONT - CMC 2 ili
MTVC SCS « G MO[.)?— 6 | o Check DAP @ CMC SPS control capability
AUTO (3) - RATE 2 data load 1] cme ot
I ONLY | o varEa0E 1128 YEL) TROGRAN
Data load correct? "] FAILURE
® ENTR - Proceed
to FL V50 N25 NO
| 00204 )
® PRO 8 | e Abnorm dyn
caused by incorrect
Auto drive ck 0K? DAP data load
NO
@ 3 @ Auto optics lost
[ ] Both axes NO_|10) Perform auto 11] ERROR
affected? *’| optic positioning COUNTER OR
U OUTPUT
S Optics satisfactory? NOAV gﬁgN F;\JITLEUD @SCS auto AV lost. MTVC
L . ¥ possible if redundant BMAG
12] TVC enable TYES placed in RATE position.
bit ck
| ® V11 NI10E YES M Ck error . X 2 @ An open rate BMAG may be
12E ${ counter enable bit m confirmed by null rate displays.
YES TVC ENABLE SCS ball drive lost in axis
l 2in C of R1? 2in Eof R1? RELAY FAILED unless alternate rate BMAG
NO NO used.
3 If YAW or ROLL:
If BMAG 1, after .05G, SCS
I > 15] cmc ouTPuT roll att erroneous. |f
v @ J CHAN FAILED BMAG 2, after .05G, EMS
6] Rate disol YES RSI erroneous unless in
g a‘; Isplay \ RATE 1. Rate damping
abnormats 4 and SCS auto AV lost.
NO 17] Ratedisplay | § '8_ Any rate YES §19] RATE BMAG For MTVC, use alternate rate
abnormal? vES | displays hardover? FAILED HARD- BMAG.
I NO [ OVER
A J A J @ @ SCS auto AV lost if pitch or
[20] Man trim ck 121] RATE BMAG yaw. If roll, control attitude
FAILED OPEN with direct or ACCEL CMD.
® THC - neutral
GPI's drive to trim
| position & steady? @ SCS auto AV capability lost.
yrss
6
[22] e RHC - neutral = - Att hold capability lost in
o Tur GMBL YES BMAG NO. 1 affected axis. SCS auto AV
MOTS off FAILED HARD- lost if pitch or yaw.
SCS FDAI att OVER 7
l error hardover? 26] TVC @ SCS RATE CMD, att hold,
NO SUMMING AMP, and propor_tional control lost for
L J RATE AMP OR gffelcred axis. SC auto AV lost
[24] uabilize csM [NO_|25] csmarifts  [NOJ IGN 2 SIGNAL ijpith oy Transietions
— i FAILED without att hold possible in
e AUTO RCS - - MIN IMP. Further trouble-
orig config YES shooting not recommended.
| Jets fire
continuously ? 8
YES ,_leA" errors null? NO: 28] ATT LOOP For affected axis: In ATT 1
I 9 FAILED OPEN RATE 2, att hold and att
A] YES error display lost. After .05G,
ATT LOOP & 10 SCS FDAI roll att erroneous
OR RATE LOOP 30 if yaw or roll.
FAILED HARD- BMAG NO. 1
Q OVER FAILED OPEN
SM-2A-2272A
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CONT) SYMPTOM PROCEDURE REMARKS
Gac ‘
1 (Cont) [31] Man trim ck 32] Proportional 33] Alternate RHC
ck
| GPI's at trim and YES ® Alternate RHC -
steady? "] ® Orig RHC cmd + cmd + & - (in
& - (in axis) NO axis) ) SCS proportional control and
NO e 43-
® YES E MTVC lost for failed RHC.
GPI response GP! response D ORIG RHC
normal? : normal? FAILED OPEN
YES NO
v 12 v @ One probable failure could be
36 loss of MTVC integrator in which
35] MALFUNC- e TVC GMBL case during MTVC the gimbal
TION IN CONT DR - alternate position directly follows the stick
LOOP (ENG ON servo Toop | position.
SIG REQUIRED ® RHC cmd + & - 37] proPOR-
FOR TROUBLE- (in axis) TIONAL CONT
l SHOOTING) GPI response NO J SUMMING AMP @ SCS proportional control and
normal? FAILED OPEN MTVC lost for both RHC's.
YES
[ @ I1f THC - CW at time of failure,
38) MTVC LOST servo No. 2 being used, select servo
®1 FOR ORIG SERVO §| No- 1.
¢ @ LoopP
3% e TV GMBL 40Je RHC PWR 41Je RHC PWR ®| ® .
DR -alternate  [NO J NORM - OFF (orig [NO_I NORM - OFF No MTVC capability. RATE
servo loop RHC) (alternate RHC) 42 CMD lost in affected axis. Att
el o PROP CONT hold possible if RHC's locked (or
nre ; GPI's drive to trim GPI'sdrive to trim [NO_ § AMP FAILED neutral) or RHC PWR NORM (2)
GPI's drive to trim & steady? & steady? HARDOVER - OFF. Disable affected axis if
& steady? direct used.
YES YES YES
L 16 y 16 MTVC and proportional cont
43 m available with unaffected RHC, if
ORIG RHC ALTERNATE affected RHC power is off (RHC
PROP CONT RHC PROP CONT PWR NORM - OFF) or RHC locked.
(POR Y) FAILED FAILED HARD-
(? HARDOVER OVER
| ‘
45] Control mode | MTVC or THC-CW
at failure? =
I CMC or
¥ SCSAUTO b
461 o TVC GMBL 47] o TVC GMBL
DR -1 DR 2
| !
48] Servo trim ck
®SCSTVC (2) -
AUTO
®RHC PWR NORM
1-AC/DC
®RHC PWR NORM
2-A/C
®Confirm trim cont
(pitch and yaw)
l OSCILLATING HARDOVER 9] Auto drive ck
Trim response? ->
NONE ® SC CONT - CMC
| v 17 y ° ?BR;'ASAMI'%DZE @ Affected servo lost for all
i[:EEDS%?\\[/I(}]( RATE — Wi ® V37E 40E Avi
® ENTR - Proceed
® THC - CW
| FAILED ® RHCND. 2- to FL V50 N25
perform MTVC D 00204 CMC AV unaffected. On
&k 52 ® PRO affected servo, SCS auto AV and
YES GMBL TRIM § ygg trim lost, but MTVC without trim
MTVC ok? &4 SYS FAILED j— Auto drive ck ok? remains.
NO NO
v 17
I 53] GMBL SERVO
" | LOOP FAILED
1 SM-2A-2273A
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SYMPTOM PROCEDURE REMARKS
G&C
1 ' @ May be single or multi axis.
2 rpalATT 1] eoartomiate [YES L2100 oet o 12 Abnormal  |VES_[ 4 JeFpalsEL -2 ]
ERROR | 7| display normal? error on FDAI 1?7 “| @ FDAI SOURCE -
ABNORMAL 10R2 NO cmC
FDAI ‘no Nol—
TOTAL G&C (5 [ o FDAISEL -1 @Q—- Display normal?
ATT n ¥ —_—
IDISPLAY 4] (i12) or2 (it 1) YES
ABNORMAL NO|  Display normal?
| lvzs y .
FDAINO. 1
6] rFparseL |YES —al ATTERROR
orig at 1? ‘ 7 | FAILED
| T
8 Jo FpAISEL -1
1. FOAIND.2 © FDAI SOURCE -
ATT ERROR ves 2L
FAILED Display normal?
NO
S & 2 RATE 1 operation from this
GDC BMAG may not be available.
10}  Ffpal {11} BMAG NO. 1 v
I SOURCE sw? FAILED (ATT
ATT CMC _ @ ERROR MODE) CMC attitude error, coarse
SET T align and S-1VB attitude control lost
I Error counter ck 3 for axis that showed abnormal in
Disable DAP error counter check.
| ovase, v2ie o6 |G 131 erron
PRO, PRO, PRO COUNTER FAILED
V46E
®FDAISCALE-55
®V37E 00E
@ oad error
counters
VA3E
+00250 141 Possible pro-
+00333 cedural or software
I 100333 problem. Reinitial-
- YES | ize and repeat
Display normal? == ;0 dition Cycling ATT SET sw may
free sticking relays.
| v 4 ®
. Attitude error functions are
15 ATT SET sw? Il\iU= 16] A e'_: ind VES; 17 JATT SET J inoperative when FDAI SOURCE
null? w-+8- 18] ATTSET switch at ATT SET.
Goc NO Atterrorind  |[NO_{ FUNCTION
@ Y U responds? “] FAILED @ Failure of GDC enable relays
19] EDA OR GDC will be determined by an inability
I 141 ena.on o }vss - to align GOC by GOC ALIGN pb.
OR GDC EULER-
T0-BODY CON- 20] EDAFAIL (P SCS att set error display lost.
I VERSION FAILED “#1 (IMUTO ATT SET IFATT SET - IMU, attitude errors
ENABLE RELAY- displayed wili be Euler angles.
} 117A8K 13, 14, _ |21 J@ATT SET -
A 15, 16, 17, 18) i if desi
| 7] eatrser. S0C (f derodh IMU function of ATT SET
MU (if desired) wwlost
[ @ May be single or multiple axes.
Q @ Attitude error display and
3 FDAIRATE 1 e FDAI SEL - 2 anituge hold capability lost. SCS
auto AV lost if pitch or yaw; for
IND ABNORMAL 12 3] SELECTED ]| roll place MAN ATT ROLL -
Both FDAIrate (VES [2] o .o | HARDOVER | RATE BMAG ACCEL CMD and control roll
inds (affected axis) ateindgst | % FAILED HARD- || manually. I failure is No. 1 roll
agree? NULL OVER or yaw BMAG after .05G, No. 2
o FDAI roll ind will spin up.
3 4 (3 1 BMAG No. 2 failed: SCS
4 A auto AV lost unless in roll, then
| 4 | FDAI RATE 5 | SELECTED 6 J @BMAG MODE || place BMAG MODE ROLL - ATT 1
DISPLAY FAILURE o RATE BMAG &| (sffected axis) - RATE 2 and LIM CYCLE - QEF-
FAILED OPEN alternate rate source a{tnuda hold available in a
el Dl axes with BMAG MODE (3) - ATT 1
RATE 2 and LIM CYCLE on R
roll or yaw BMAG No. 1 fail
No. 2 FDAI roll ind erroneous P
L sfter .05G. SM-2A-2274A
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SYMPTOM PROCEDURE REMARKS
G&C
[ | @ @ Fg_r GIDC( i):DIAI :‘nt?jloat;ilude,
t ay(s) also hardover,
FDAI TOTAL ' 11 ORDEAL YES 2] o ORDEAL :enrtzre"FlstAlyRate Ind Abnormal”’
ATTITUDE | operating? FDAI sw (both) - procedure
DISPLAY | = INRTL '
ABNORMAL NO | Total att display
% ?
L @ Assumes inertial reference
YES for orbital rate FDAI is aligned
in plane.
3 ] Alternate NO
inertial source ‘
gctive and aligned
in plane? ._4J @ Orig inertial
YES source - alternate
! EDAI
A e Alternate ORDEAL
5] e Alternate FDAI sw-ORB
ORDEAL FDAI sw- RATE
ORB RATE _G:l Alternate total att
Alternate total att | NO_ ORDEAL IN display norm for
display norm? PAFAILED ORDEAL inputs?
YES YES
3 @ Use alternate FDAI for sub-
[7 l ORDEAL sequent orbital rate displays.
~ JRESOLVER FAILED]
v FOR ORIG FDAI (® confirm FDAI failure by
placing alternate inertial source
8 ] Fpal seLecT [1°219 e FDAI sel - 1 YES110] oRiG on affected FDAI. Normal total
sw? (ifat2)or 2(ifat1) [~ JSELECTED FDAI attitude with alternate inertial
12 Display norm? FAILED source indicative of Golden G
} relay failure.
| _-] NO
11] e V16 N20E ® Any fai
y failure of IMU itself
@ Use gmbl angle YES M. FDAI would have been indicated by 1SS
display to deter- L »| SOURCE - CMC light.
mine abnormal ﬁ @ FDAI SEL -2 3
FDAI —
l Abnormal motion ':g'”ﬁ,,FDAl display YESv ;i“;%A' NO.1 @ The FDAI can be aligned to
on FDAI No. 12 : - 0,0, 0 by the GDC align pb.
| NO & v @ @ Attempt only single-axis
maneuvers in order pitch, yaw and
14| orig display ~ [YES §15] CIRCUITRY roll. This failure has no effect
IMU source? T RFAILED BETWEEN after .05 G since Euler mode relays
| NO IMU AND FDAI'S are disabled.
v {' @ Assumes alternate rate
16 ] o FDAI NO .'_7_] @ RHC - cmd @ source operable.
SOURCE - GDC ==p-| MNVI by axis startini 18 | EULER MODE
$FOAISEL -1 A1.09 ves |RELAY FAILED (® Atter 05 G, if BMAG No. 1
FDAI No. 1 display FDAI response norm == (DE-ENERGIZED) fails in yaw or roll, FDAI Roll Att
| norm? NO will be erroneous; if BMAG No. 2
fails in yaw or roll, EMS RSI
YES @ A 8 attitude will be erroneous unless
120 | ¢ BMAG MODE RATE 1 selected.
(3) alternate rate
l Jy 4 source @ Entry capability can be deter-
® RHC - cmd mnvr ; mined from GDC FDAI roll ind and
ng FDAINO. 2 in affected axis 21 m Continue to EMS RSI response when a yaw
FAILED 0,00 BMAG ORIG use alternate BMAG |1 maneuver is commanded with .05 G
aden YESA SELECTED FOR __|for rate in failed swand EMS ROLL sw - on (up)
FDAI response norm? PIRATE FAILED P|axis —_
NO Total attitude capability lost for
L affected axis. After .05G, if
A failure axis is:
23 YAW - EMS RSI invalid
GDC FAILED ROLL - No. 2 FDATroll ind
| invalid.
|
FDAI FAILS | 1 e ORDEAL 1 @ Slew FDAI at slow rate.
TO SLEW % MODE - OPR/ 2
— FAST SLEW
WITH ORDEAL SLOW ves FFoncTION
FDAI slews? P4 FAILED
NO
2 @ With an in-plane GDC align-
._T_] ment, FDAI pitch angle may be set
| = SLEW by pressing GDC align pb and slew-
$4 FUNCTION ing pitch att set tw.
FAILED

SM-2A-2275
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SYMPTOM PROCEDURE REMARKS
‘ G&C I
6 @ @ May be single or multiple
FDAI TOTAL L 1) Monitor FDAI 2] o FDAISEL- axes.
ATT DOESD | for resp to lor2
NOT RESPON | vehicle motion e FDAI SOURCE - . .
TO GDC ALIGN R =) YES | ATTSET YES §3 ] GDCALIGN @ Att set error displays still
I espons ? = ¢ ATTSET-GOC [~ "] FUNCTION LOST operational.
N FDAI indicates att
error in axis? @ GDC can be aligned to
NO an arbitrary position by:
a. Fly CSM to indicated attitude
v 3 to which GDC is to be aligned.
b. Disable GDC.
G&C N 4| GDCALIGN c. Fly CSM to prescribed inertial
I 1 ATT SET ENABLE attitude (star or visual
FUNCTION LOST reference).
FDAI TOTAL ATT d. Re-enable GDC.
| DISPLAY ABNORMAL
71 GPI/FUEL PRESS 1] Bothinds (of |NO_[2 ] one pitch (fue| NO_[3 ] ing usagefor [NQH4 1 pispLAY 6
IND(S) PEGGED 1 pair) pegged or zero?[~ | and one yaw (oxid) fuel? FAILED THRU
OR ZERO YES abnormal? Vs
YES 8
v 1 v @ @ Tm.al attitude, attitude error
5] EDA 15VDC i] LOSS OF ONE & rate display lost for one FDAI.
PWR SUPPLY PRESS DISPLAY
FAILURE (@  Check GPI operation during
first gimbal drive and trim check.
A
7] Ind usage for |[NO, 8] gpI problem CMC_ 9 occurred dur- |YES_ G&C
fuel press? occurred during? — 7| ing CMC trim test? 1 l 5
‘ YES  MTVC OR SCS AUTO N0 ABNORMAL VEHICLE
THCCW ¢ y DYNAMICS DURING
GAC G&C SPS THRUSTING
1 |16 B
| ABNORMAL VEHICLE ABNORMAL VEHICLE
DYNAMICS DURING DYNAMICS DURING
SPS THRUSTING SPS THRUSTING
| v 3 (@ utilize MSFN to monitor
tank press.
10] Areall four ind| YES §11] TANK PRESS P
pegged or zero? 7| SIG CONDITION-
ING FAILURE
NO
v 2
l 12| TANK PRES-
SURE ABNORMAL
|
. ‘ 1 @ BMAG rate information
e ||| [l oA ] ves FET ersomn_]ves [BT quag raten e
TEMP BMAG) o BX;?‘G PXVSM/E—[?) attitude error information degrades
| Temp It goes out? B:AAGE?G ; ~ 4% per degree out of tolerance.
YELLOW ' ton an
It on if temp NO stays on continuously?
<168 NO
>172 l
| 61 ¢BMAG PWR -
{ v OG gﬂg?ffected @) Time that the BMAG TEMP It
BMAG). Turn on is off is an indication of the tem-
4 51 BMAG FAILED affected BMAG - -
C/W FAILURE e b perature rate increase and period
I OVERTEMP 30 min prior to use of accuracy for subsequent BMAG
use.
SM-2A-2276A
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SYMPTOM PROCEDURE REMARKS
Gac I
) @ Ab | dynamics is defined to
A ABNORMAL ,_Do RHC PWR 2] isolate direct mean undesired rates or accelerations
VEHICLE DIR (hoth) - during uncommanded maneuvers or
DYNAMICS (NON- MNA/MNB ° SxT& F:ecs) (1) - N | response during ded
SPS THRUSTING) ] @ Counter CSM SN ATT - s.
rates ACCEL CMD 4 Isolate affected
® AUTO RCS (16) - Thoe quads
QFF (as req) @ Counter CSM rates
® Stabilize CSM ©RHC PWR DIR @ Prpint isol vivs -
(within max (both) - OFF off (axis of rota-
deadband) och SCS DIR ULL tion) @ Auto RCS switches for all jets on
® RHC - neutral (2) - open ROLL - all. affected quad should be placed to off
VES | o Srapiies tSM PITCH - A&C || position before quad isolation.
buildun? > A%l
TR g b o S,
NO ® RCS -
Sgg?in Exsis) HOT SHORT vivs on singly to
YES§ IN DIRECT determine if fad-
‘ 3 Rates buildup?  [=# SYSTEM ®| ure is isolatable | | (@) CSM should be stabilized within
5 J@THC - neutral NO the attitude deadband (if in an
® AUTO RCS - attitude hold mode) to preclude
MNA (MNB) one DIRECT RCS TROUBLE normal jet firings resulting from
| jet at 4 time SCS__1 SHOOTING ROUTINE being outside rate or attitude
then OFF 5 |1 deadbands.
A YES Er CSM con- CMC G&N
Undesired rates or &1 trolled by? =y l 1
acceleration?
sCs RCS FAILED ON
NO L
I SCS
1K
| | RCS FAILED ON
IL] CSM con- CMCL 8 | Failure occurred MNV 9 With RHC? YES | GaN
I trolled by? during? . | 2 l 1
SCS ATT NO RHC TROUBLE-
HOLD ] SHOOTING ROUTINE
I 11 By CMC? ‘ YES
M Drifts out of 3| YES )NO > G&N
| deadband ? 2 ] 5
NO CMC AUTO TROUBLE
J SHOOTING ROUTINE
2 13 s YES | G&N
| “—] Oscillating or ‘—J With THC?
Diverging motion 3 l !
I NO THC TROUBLE-
: l [ SHOOTING ROUTINE @Would occur in FREE mode only.
GEN 4] with min G&N
I 13 I 1 1MP contr 4 [1
OSCILLATING OR MIN IMP CONT TROUBLE-
‘L MNVR DIVERGING MOTION SHOOTING ROUTINE
l 5] Failure 16] wih Rucor |RHCLTZ]  wimmin | YES] scs
occurred during? THC? IMP? 4 l 1
ATTITUDE THC NO MIN IMP TROUBLE-
HOLD ! SHOOTING ROUTINE
. 18] win acceL |YES| SCS
| 7] CMD? 2 [
ABNORMAL DYNAMICS NO ACCEL CMD TROUBLE-
! DURING TRANSLATION { SHOOTING ROUTINE
I 18] Driftsoutof |YES SCS 20 YES | SCS
deadband? MEYES In RATE CMO? 3 [
NO CSM DRIFTS OUT NO RATE CMD TROUBLE-
OF DEADBAND S SHOOTING AOUTINE
21] Oscillating and
diverging limit Scs 22} with DIRECT scs
I b 6] 1 51
VEHICLE DYNAMICS DIRECT RCS TROUBLE-

OSCILLATING & DIVERGING

SHOOTING ROUTINE

SM-2A-1940H
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SCS

PAGE 2-2

3a

4a

SCS MALFUNCTIONS INDEX

RCS FAILED ON

ACCEL CMD TROUBLESHOOTING ROUTINE
SUSPECTED REDUCED RCS AUTHORITY
RATE CMD TROUBLESHOOTING ROUTINE

CSM DRIFTS OUT OF DEADBAND

. MIN IMP TROUBLESHOOTING ROUTINE

SUSPECTED REDUCED RCS AUTHORITY

DIRECT RCS TROUBLESHOOTING ROUTINE

VEHICLE DYNAMICS OSCILLATING & DIVERGING
ABNORMAL VEHICLE DYNAMICS DURING TRANSLATION
LOGIC BUS BREAKERS OPEN

SCS LOGIC BUS POWER LOSS

DATE 9/1/72
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SYMPTOM

PROCEDURE

REMARKS

sCs

RA

TE

ATT

RCS FAILED ON

MAN ATT swsy

<MD

2 | BMAG H/O Ly BT

ACCEL

1

MIN
CMD mp

4 in oxis

@ RHC's - neutral FAILED HARDOVER

o FDAI SEL - 1/2

e BMAG MODE -
RATE 2

e BMAG MODE -
RATE 2 then
ATT | RATE 2

Any FDAI No, 2
displays H/0?

INON(

RATE @

5 J CMC ovailable |NO 6
troubleshooting ? . —- FAILED HARDOVER

@

BMAG NO. 2

i In axis

1

YES

" |e BMAG MODE -

RATE |

8 | CMC ovoileble
troubleshooting ?

_ LICMC trouble-

10 ] Driver on ck

NO

" |shooting config
e ROT CONTR PWR | YES

e AUTO RCS

_”_] DRIVER

FAILED ON

(in offected axis) -
A or 8 then OFF

NORM (both) -
AC/DC

CMC pwr up if req
SC CONT - CMC

Jet fires?

¢ @

e CMC MODE -
FREE No
MAN ATT (3) -
RATE CMD
TRANS CONTR
PWR - on (up)
THC - neutral
V11 NiOE 31E
Record R1

17777 inR1?

A No

y

¥

e lwlote failed

jet by oppropriote
AUTO RCS

switching

e <b SCS CONTR/
AUTO MNA - open

® cbSCSCONTR/ | NO
AUTO MNB - open >

20 | Troubleshooting
configuration

@ SC CONT - 5CS

o MAN ATT -~
ACCEL CMD (in
o

e AUTO RCS -

17777 in R12 17777:in R12
‘VES YES
v
?'Isuomo ?2| SHORTED
THC NO. 2 THC NO. |

TRANSL SWITCHES TRANSL SWITCHES

IJI [—— 14| RHC #2 short ck
Rotation e ROT CONTR PWR
17737 R ROT | n~orm2-off | NO
17757 +R “le ROT CONTR PWR
17767 -y NORM 1 - AC/DC
17773 +Y
17775 -p 17777 in R12
17776 +P
Tronslation YES
3777 -2
15777 +z
16777 -y 15 '°|
17377 4y RHC '2 - RHC 1 -
17577 -x 8/O SHORT 8/0 SHORT
17677 +X
RI indicates?
TRANS b @
'7 ]« ROT CONTR
NORM (operabl
RHC) - AC/DC
19| THC 71 Short ck (Failed - RHC) - AC
A ® cb SCS CONTR/
18 | THC #2 Short ck AUTOIMIND; ~
close

%]

®

on seq lly
(in oxis) then OFF

More than | jet

NO

| ¢

73| cb SCS CONTR

AUTO MNA or B -
open to shorted THC

fires?
YES
L y
. 7"'. MAN ATT -
24| ¢ MAN ATT - RATE CMD (in
MIN IMP (in axis) @ axis)
o AUTO RCS - o AUTO RCS -
on sequentially 25 on (in oxis) then
Tin axis) then OFF D"SV:(;;IOG'C OFF 27| pRIVER LOGIC
—{ NO — NO I FAILED OPEN
Jets fire? o (Q3or Q9) Jeb fices? P (CR23 or 24)
YES YES
4 @ v 10
28
ECA MIN IMP
29
TOGIC SHORT - D'D"(’;:‘ it
(Q25 or Q21 o ‘.':: g
BUFFER AMP (ROLL) CR64 o

If foilure is in roll or yow ofter
0.05G, GDC driven ball will spin ‘!
vp.

Attitude hold lost in affected axis.
SCS auto AV lost if pitch or yow.
1f roll, control attitude by direct
or ACCEL CMD.

< 3 > BMAG No, 2 hardover will couse
FDAI No. 2 total ottitude to drive
randomly in Euler modes.

Affected thruster lost for all auto
coil operation. Direct mode
unaffected.

Direct sws in affected RHC still
functional. Affected RHC lost for
SCS and G/N ottitude control. If
RHC 2, swop RHC 1 to CDRs
position and leave RHC 2 off, For
AV's reploce RHC 2 to CDR's
position end leave in AC only.

@ Still have translation capability
through redundont switches in
THC. Select operable enable bus
with AUTO RCS.

@ ACCEL CMD lost in pitch or yaw,

@ ACCEL CMD lost for that jet.

All SCS RCS (outo coils) lost for
offected oxis, Disable offected
jets with AUTO RCS sws ond use
direct,

SCS auto RCS coil modes lost for
offected jet. If offected jet is in
roll, loss of either *Y or Z trans-
lation. If offected jet is in pitch
or yow lows of 4 jet + or -X trons.

SM-2A-1944F
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SYMPTOM

PROCEDURE

REMARKS

1 SCS

'CONT)

1 Cont

3 Troubleshooting
configuration

e SC CONT - 5CS
© MAN ATT- ACCEL

CMD (in axis)
« TRANS CONTR =
PWR - OFF o MAN ATT -
© ROT CONTR PWR MIN IMP (in
NORM (both) - 31| holate trouble axis) ,E] ECA MIN IMP
QFF ®AUTO RCS ~-.on LOGIC SHORT
© AUTO RCS - on | YES More than 1 jer  [YES g then OFF (in axis) 035 o Q21 o
AUTO o YE
;;;:‘g;r““"" firing? o fea S _oJBUFFER AMP (ROLL)
Jats fire? NO NO
= @
DRIVER LOGIC
SHORT (Q3 or Q9)
I-MANATT- ﬁ'.sccom-
RATE CMD (in TMC
axis) o CMC MODE -
© AUTO RCS - on FREE
then OFF (inaxis) | |@ AUTO RCS - o
then OFF (in axis) 37
Jot fires? > — YES ORIVER
Jet fires? FAILED ON
NO T
1 C :
38 ] briver Locic 139 oriver LoGiC
FAILED OPEN FAILED OPEN
(CR23 or CR24) (CR64 or CR6S)
40 [RHC 182 short ck
» ROT CONTR PWR
NORM 1 - AC/DC
& AUTO RCS - on
then OFF (in axis) _ﬂl RHC NO. 1
Jets fire? XES_pf8/0 SHORT
NO
ﬁ] o ROT CONTR
PWR NORM 1 -
5 @
o RHC PWR NORM =
2 - AC/DC J« kot conme
e AUTO RCS - on PWR NORM (both) -
then OFF (in axis) 43] pHc NO. 2 AC/DC (usable
YES 5/0 SHORT 1 RHC) AC (unusable)
Jets fira? RHC)
NO
Y
45 [ THC 182 shoit cK
» TRANS CONTR
PWR - on
® cb SCS CONTR
AUTO MNSB -
open
e AUTO RCS - on
then OFF (in axis) 46] SHORTED THC
(NO. 1 TRANSL
Jats fire? SWITCHES)
NO

Q

i'.cb sCs

SWITCHES)

ﬂ SHORTED THC
(NO. 2 TRANSL

CONTR AUTO
MNA or MNB -
open fo shorted
THC switches

®

All SCS RCS (auto coils) lost for
affected axis. Disable affected
jets with AUTO RCS sws and use
direct control.

ACCEL CMD lost in pitch or yow.
Use alternate quad pair for roll.

This jet lost for al} SCS & G/N
control modes. Disable jet with
AUTO RCS sws and use direct
control.

ACCEL CMD lost for this jet.

SCS AUTO RCS coil modes lost for
affected jet. If affected jet is in
roll loss of either =Y or Z trans.

If offected jet is in pitch or yaw,

loss of 4 jet + or =X trons.

Direct sws in affected RHC still
functional. Affected RHC lost for
SCS and G/N attitude control .

If RHC 2, swap RHC 1 to CDR's
position and leave RHC 2 off. For
AV's replace RHC 2 to CDR's
position and leave in AC only.

Still have translation capability
through redundant sws in THC,
Select operable encble bus with
AUTO RCS.

SMm-2A |945E
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SCS |
1 cont 49| cmC trouble- SOImc *1 short ck
shooting config e cb SCS CONTR
o CMC pwr op if NO AUTO MNB -
open
.'C':‘;: MODE : YES 51 sHORTED THC
FREE 17777 in R1? P4 (NO. 2 TRANSL
foeL SWITCHES)
@ SC CONT - CMC NO
© ROT CONTR PWR
NORM (both) - ( CONT)
AC/Dc $till have translation capability
| o MAN ATT (3 - v hrough redundant et i THC.
BATC CMD Select ble enable bus with
o TRANS CONTR y ,ﬁ[ o cb SCS ATE pee b
PWR - on (up) 53 7 CONITR AUTO :
o THC & RHC - SHORTED TH | MNA or MNB -
neutral (NO. ¥ TRANSL open to shorted
o V11 NIOE, 31E SWITCHES) THC switches
17777 in R1 2
| YES
54] Oriver on ck 55| Troubleshooting 58] o MAN ATT=
@ AUTO RCS (in configuration MIN IMP (in ’
axis) - MNA or e SCS CONT - 5CS axis) :
s All R Is) lost
| MNG then OFF * AUTO RCS - on [ YES Je AUTO RCS - o0 7] eca miny e iy, Eotivilunesm
Jot fires? s then OFF (in axis) LOGIC SHORT with AUTO RCS sws and use direct
Jots fire? YEs (@25 or Q21) or control.
YES More then 1 jet ) BUFFER AMP (ROLL)
fires? NO
58] oriver NG 3 @
FAILED ON @
=~ A
,_l ECA RATE CMD
LOOP FAILED This jet lost for SCS & G&N control
= mLE;"g:ELOG'C HARDOVER modes. Use direct control in
I fai ! fected axis.
- @ Isolate zunlad (CR64 or CR65) o axis.
jet by appropriate
| AUTO RCS switching
2] Troubleshooting @ SCS AUTO RCS coil modes lost for
I configuration affected jet. If affected jet is in
1Jet |63 NO roll loss of either Y or Z trans.
© SC CONT - 64 srmer *Y
e SC CONT - 5C5 > e > FMLE";“g:ELOG'C If affectod jet is in pitch or yaw
e BMAG MODE (3) - o CMC MODE - FREE (CR64 or CRES) loss of 4 jet + or =X trans.
RATE 2 @ AUTO RCS - on (in
o MAN ATT - RATE_CMD| axis) then OFF
® ROT CONTR PWR ==
NORM (both) - ASCDC Jet fires? %
o TRANS CONTR PWR - YES SCS RATE CMD, attitude hold &
on (up) prop cont lost for affected jet.
I e TH RHC - neutral @ SCS auto 4V lost if pitch or yow
© AUTO RCS - on (in 681 paraia ; but operable in roll in ACCEL
axis offected) then OFF SRIVER R I CMD. Translation without attitude
it firets FAILED ON RCS switching h&ldopuibln in MIN IMP or ACCEL
ires? .
l 2 OR MORE
4
7] 1 axis
e cb SCS CONTR
AUTO MNB - open
o AUTO RCS - MNA
then OFF 68 | SHORTED THC
NO (NO. 2 TRANSL
Jots fire? SWITCH)
lYES
l _ell e cb SCS CONTR @ Still have translation capobility
AUTO MNB - closed through redundant sws in THC.
NTR AUT! ;
.::Nslzs.co"v uto 7".:5 = Select operable enable bus with
AUTO RCS ~MNB CONTR AUTO AUTO RCS.
* oF " 70 | SHORTED THC MNA or MNB -
= no  JTNO. 1 TRANSL P open 1o shorted
Jot fires? & SWITCH) THC switch
lvzs @
I I 73[ ﬂ b SCS CONTR
© MAN ATT - |NnO R ECA RATE CMD c
MIN IMP (in axis) 4 LOOP FAILED P{ AUTO MNA -
© AUTO RCS - MNB HARDOVER closed
then OFF 3
Jots fire?
YES

all LOGIC SHORT

75| eca mIN IMP

(QZ5 or Q21) or
BUFFER AMP (ROLL)

SM-2A- M6l
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SCS
ACCEL CMD ; _ﬂ :
CMC available CMC troubleshooting
TROUBLESHOOTING Tor iroubleshootig? YES ol onfia e V11 NIOE, 31E
ROUTINE e e Original RHC -
NO b - pwrup if req cmd + & - (in axis)
e CMC MODE - FREE
Record R1
o SC CONT - CMC
e AUTO RCS - OFF (in oxis) 17737 -ROLL
4 e ROTCONTR PWR NORM 17757 +ROLL
2 (both) - AC/DC 17767 -YAW
I Alternate RHC o TRANS CONTR PWR - on (up) 17773 +YAW
check o MAN ATT (3) - RATE CMD 1%5 -:ggﬂ
— 17776 +PITCH
e SC CONT - 5CS YES
o MAN ATT (3) - | R correct?
ACCEL CMD
o ROT CONTR - NO
PWR NORM Original RHC
(both) - AC/DC check 1 @ Lose ACCEL CMD copability with
o AUTO RCS - in one RHC in affected oxis. Use
origconfig — | f* g‘:;‘ ATT = RATE om L6 [ oriver /0 alternate RHC.
o Alternate RHC - ~{ & Orig RHC - cmd B4 "OR GATE" FAILED
‘8- cind
% 8- OPEN (CR41OR 42) @ Attitude hold unaffected but
proportional control, ACCEL CMD,
Motion directions? Motion directions? 7 MIN IMP & CMC manual control
ONE Tone s—lORIG RHC 8/0 lost for failed RHC. Direct
4 SW FAILED OPEN unaffected but BMAG caging
signal lost. Affected RHC can be
@ used for MTVC.
L
P ] /0 0Gic @ One direction of rotation lost for
Affected axis? |ORY, Were all four FAILED OPEN ACCEL CMD in pitch, yaw, A/C
" [Tets enabled? (@9 OR Q3) roll or B/D roll.
NO
NO
P
SUSPECTED I . OR Y . |12 ] Troubleshoot |3| Check opposite
REDUCED RCS " { Affected axis? = ~
AUTHORITY AUTO RCS PITCH
ROLL ® AUTO RCS PITCH i vt MNA
A4S 3 - OFF or B (YAW D3 &
(YAW D3 & B4) B4y
e AUTO RCS PITCH
A3 & C4 - MNA ° :;JLOC':C_S P;'ET;EH
7 (rAW B3 8 (YAW B3 & D4) 4], auto res
® RHC - cmd + & - ORHC-cnd + & - PITCH A4 & C3 -
(in axis) Motion both VES OFF (YAW D3 &B4)
directions? o AUTO RCS PITCH
Motion both A3 & C4 - MNA
¥ directions? c[a;“% (YAW B3 &
15 | roubleshoor YES SSCCONT-S8
han B/D . -
e o @ CMD (in axis) ACCEL CMD mode lost for
« AUTORGS AT A @ RAC - cmd + & - nf;:c'ed ielI.Momer SCS & G/N
t H modes availahle,
ROLL 4 (8/D 16 | Check opposite 17 ] DRIVER LOGIC Ginoxis)
ROLL 4) - QFFFD pair PEFAILED CR22 OR 26 f@YES  Motion both
AUTO RCS B/ e
® OLLBI & 82 o AUTO RCS PITCH OPEN CR67 SHORT directions?
(A/CROLL A1 & A4 & C3 - MNA NO
A2) - MNA or or B (YAW D3 & 5 This jet lost for all SCS & G&N
MNB B4) control modes (auto coil).
o AUTO RCS /D #:AUTO RCSIPITCH 4, 18 Direct control available.
ROLL D1 & D2 A3 & C4 - OFF > DRIVER ONE y
(A/CROLL C1 (YAW B3 & D4) FAILED OFF
& C2) - OFF ® SC CONT - 5CS
e RHC - cmd +& - o MAN ATT - RATE 19 I Check orig jet
— CMD (in axis) e
Motion directions? RHC - +8& -
Shion SUsE. o ° e 20| Check alt jet + AUTO RCS B/D
BOTH JONE Motion Both pair ROLL B1 & B2
OR directions? < AUTGRCS B/5 (A/CROLL Al &
NONE ROLL B1 & B2 A2) - MNA or
(A/C ROLL A1 & MNB
A2) - OFF o AUTORCS B/D
e AUTOTRES B/D ROLL D1 & D2
ROLL D1 & D2 (A/CROLLCI &
= @ (a/CROLLC1 & [gorn | C2)- OFF
Check alt jet €2) - MNA or ${ ¢ MAN ATT (3) -
pair N MNB T~ RATE CMD
e AUTO RCS B/D 8/0 LOGIC o RAC - cmd + & - o RAC ~cmd + & -
ROLL B1 & B2 FAILED OPEN ONE Se———— —
(A/C ROLL Al (Q9 OR Q3) < Motion directions? Motion directions?
& A2) - OFF
o AUTORGS B/D NONE BOTH
ROLL D1 & D2
(A/CROLLC1 & @ @ @ ACCEL CMD lost for affected
C2) - MNA or axis. RATE CMD, MIN IMP,
MNB 24, CMC & direct modes available.
e RAC - cmd +8 - 231 ACCEL CMD
® MAN ATT INHIBIT LOGIC ( ; )
Motion directions? |ONE ROLL-RATE CMD FAILED (Q2)
e RHC - cmd + & -

BOTH

Motion directions?

BOTH

25| DRIVER LOGIC

ONE

26
steps for alternate
quad pair

Repeat above

27| Driver

FAILED OFF

FAILED CR22 OR 26
OPEN CR67 SHORT
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DATE 9/1/72 PAGE 2-7

SCS
. A— 1 | 2 Assumes full thruster operation
except in roll.
. 3 ratEcmo ! Jorig symptom - [yes o] cross covpl-  |no 2] originat rHc 2] Atvernote rHc
TROUBLESHOOTING > pected rates or 1 ing between axes? 1 prop cont check prop cont check n
z Assumes RCS thrusters fail on
ROUTINE accel due to jet(s) where identified in the "A"
firings? YES o AUTO RCS - e ROT CONTR s
MNA or MNB PWR NORM ’
NO (in axis) (alternate) -
© ROT CONTR YES AC/DC
PWR NORM - o ROT CONTR
AC/DC (original PWR NORM
RHC) (orig) - OFF
o RATE - HIGH o Alternate RHC -
s e Original RHC - emd + & - (small
L (small r.nnvr) and maneuver in axis) @ Failure causes translation when rota-
Y Y +8& - (inaxis) tion cmds gi i
= Motion in one YES ion cmds given. Am'.ud- hohf RATE
5 I MSEN reports o 6 I DRIVER LOGIC Motion h direction only? 1 CMD & MIN IMP lost in one direc-
preo= AN YES >4 SHORT (CR62) fiotion.in one Y tion for affected axis (pitch, yaw,
wonsleticn? direction only? NO A/C roll, B/D roll). Translation
NS NO b without attitude hold possible with
MAN ATT - MIN IMP,
Y v 7 | oriG RHc
PROP CONT
8 | cc avaitable |ves | 9 ] CMC tovble- 5cs XDUCER FAILED
for troubleshooting? shooting config 6 ]J HARDOVER
NO ® CMC pwr up if req v £ DYNA
o AUTO RCS (16) - o?é'ﬁtAan :Mcs @ @ For PROP CONT AMP failed
OFF DIVERGING hardover, MTVC and RATE CMD
@ SC CONT - CMC L] PROP CONT lost in affected axis. Attitude hold
o CMC MODE - FREH] ZAMPL FAILED possible if RHC's locked (or
© ROT CONTR PWR | HARDOVER [ neutral) or if ROT CONTR PWR
NORM (both) - NORM (both) - OFF. Disable
AC/DC thrusters in affected axis if
o VT NIOE, 31E direct used. 3
- NO
V7777 in R1? « ROT CONTR 11| rrc no. 2
YES PWR NORM 1 - OFF B/O SHORT
v 17777 in R12
YES @ @ Direct sws in affected RHC still
4], Original RHC | A functional. One RHC lost; however,
emd + & - (in axis) ! _1_3J SO EaniTh RATE CMD mode in failed RHC
o Verify R1 readout PV;R NORM still possible when breakout switches
17737 -ROLL 12| pHe NO. 1 o Ac/oc - closed in same axis by operable
o - 17757 4ROLL 370 SHORT 4 = ToraTected RHC RHC, MTVC ok when ROT
17767 -YAW i, PW)R CONTR PWR NORM (affected RHC)
17773 +YAW ‘NORM_AC is at AC
17773:-RITCH (affected RAC)
17776 +PITCH
NO
R1 correct? 15] ORIGINAL
| lyfs RHC B/O OPEN
16 [Alternate RHC ck
. A":’:‘:‘ RHC @ Attitude hold unaffected but prop
cm _)_' L cont, ACCEL CMD, MIN IMP &
3" o) 5 CMC man cont lost for failed RHC.
o Verify 17 ] ALTERNATE Use unaffected Direct unaffected but BMAG
: NO RAC B/O OPEN o] RHC for manual caging signal lost. Affected RHC
Rl corract’ ¥| maneuvers can be used for MTVC.
YES
7 @ SCS prop cont & MTVC lost for
failed RHC .
'9|.sc CONT - |YES | 2] problem occurred|MNVR 21| ORIGINAL
SCS P during? RHC XDUCER OR
o AUTO RCs (16) - DEMOD OPEN
original config ATT HOLD
e Alterte REC = 8 For affected axis: In ATT 1
smd + 4 - (in 4 RATE 2, att hold & att error
affected axis) 22 |yerify ves J23[ ppac no. 1 display lost. SCS auto AV
Motion normal ? © BMAG MODE - OPEN ] possible if roll , by controlling
NG ATT1/RATE 2(in axis) attitude manually. After .05 G,
- SCS FDAI roll attitude erroneous
! Att error ind null? @ if yaw or roll.
YES No
24 l CSM drifts out 25 | ATT LOOP @ Attitude hold capability lost in
of the deadband? OPEN affected axis. SCS auto AV lost
NO if pitch or yaw, but possible if
10 3 roll by placing MAN ATT ROLL -
_J ACCEL CMD.
o ATT DBD - ——
'Eb—l RHC DC AMP Max sCs MTVC lost f
OPEN DAl SCALE - 5/1 prop cont & st for
o FDAI 5C 2 both RHCs.
INITIATION
OF MNVR . @
28 [ problem 29 | Altemate RHC ck 30[ o man ATT - ves 13| oricinaL
oceurred during? - ROT CONTR PWR P/ ACCEL CMD (in axis) =T RHC XDUCER OR
ATT NORM (both) - o Original RHC - DEMOD OPEN
AC/DC cmd + & - (in
ggw « AUTG RCS (16) - affected axis)
TERM? ginal config Motion normal ? @
® Alternate RHC - cmd Mo
+ & - (in affected axis) I ORIGINAL
Motion normal ? RHC B/O SWITCH
OPEN

lNo

3_3] CSM drifts out

of the deadband ?

34| qc pC Amp

OPEN
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PAGE 2-8

DATE 9/1/72

REMARKS

SYMPTOM PROCEDURE
SCS l
CSM DRIFTS 3] o stabilize CSM 3] FDAI No. 2
ouT OF _\I:h DIRECT (if _J""""" vt
DEADBAND ! necomary) check
o ATT DBD - MAX Verify
o FDAI SEL - T7Z © BMAG MODE -
o FDAI =5/1les | AT imaTe2 @
@ AUTO RCS ~ MNA prefis 'n ax
or MNB (in axla) |
o RHT ~cmd + & - At error ind NO R ¥] ArT LoOP
(in affected axls) remains at null? . FAILED OPEN
Motion both YES
directions ?
NO

21. ROT CONTR

m)ﬂ; YES [ PWR NORM | -
— 5& YES e RHC NO. 1
Att eror ind Incr? At erver ind null? SHORT
NO NO
@ r , @
4] smaG NO. 1 4| No. 2 43] o noT CONTR
FAILED OPEN 8/0 SHORT ${ PWRNORM - AC
(sfocted AHC)
© ROT CONTR PWR
H-%
4] Affected axis? [p o y |45 Inemis ves 4] roraL emor ,g&u»um-
© MAN ATT - MIN [==Dj AMP OR L CMD (in
e = SWITCHING AMP &y
ROLL TR - cmd +& - FAILED OPEN
Any motion?
= ®
48] Troubleshoot | oaver LoaIc
‘sspected roll channel NONE FAILED Q) SHORT
o AUTO RCS A/C ROLL
(4) - MNA or MNB
¢ AUTGICS 8/D FOLL
iﬁh%m MIN v}
o - 0
o RHC - omd +4 - Tin ol | R e A
Netion dhections? BOTH * AUTO RCSTD
on ~P]  ROLL (4 - MNA or MNB
ONE @ RHC - amd T & - (in rell)
Mation di ? poN
[T
51] surrEr AMP 52| 1OTAL ERROR
OPEN or
SWITCHING AMP
FAILED OPEN
)
53] o MAN ATT
= - ACCEL

@ Attitude hold capability lost in

®

®

offectod axis, SCS auto 4V lost if

pitch or yow, but possible if roll by

plecing MAN ATT ROLL - ACCEL
CMD.

For offected axis: In ATT |
RATE 2, att hold & att error
Fploy lost. SCS ovto 4V
penible if roll, by controlling
ot manvelly. After .05 G,
SCS FDAI rol| ettitude erroneous
if yow or roli.

Direct sws in affected RHC atill
functional. One RHC lost; how-
over, RATE CMD mode in failed
RHC still pomible when breakout
switches clossd in same axis by
cperable RHC. MTVC ck when
ROT CONTR PWR NORM
(effected RHC) is of AC.

All RATE CMD & ottitude hold
capability lost for affected axis.
Translation possible with MAN
ATT ow in RATE CMD & ottitude
contvel in eWected axis by direct
or MIN IMP,

Lese oll SCS modes except ACCEL
CMD. No Trensletion on affected
axis. Direct centrol available.

One polarity lest in RATE CMD &
MIN IMP. Transistion capability
remeins but ettitude hold lost.
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DATE 9/1/72

PAGE 2-

SCS
4 MIN IMP l ! | cMC available |YES L] CMC trouble  |NO i] ROT CONTR  [NO | |rHC NO. 2
TROUBLESHOOTING == for troubleshooting? P shooting config PWR NORM | - OFF B/O SHORT
ROUTINE NO « AUTO RCS (16) - press——
OFF i
© SC CONT - CMC 3
o CMC MODE -
FREE
¢ ROT CONTR PWR
NORM (both) -
AC/DC 5
o VTTNI0E, 31E _rRHC :‘0~ 1
o Verify R1 readout B/O SHORT
17777 in R12
YES
@ @ Lose prop cont ACCEL CMD,
—] y MIN IMP & CMC MAN CONT
] RHC - emd 7 . for failed RHC. Direct unaffected
| + ; - (in u:T.r NO Tnlco:/lgl?::im but BMAG caging signal lost.
L o Verily R readout OPEN Affected RHC can be used for MTVC.
i] ) -ROLL 17737 Attitude hold unaffected.
. RHIC s - +ROLL 17757
neuird -YAW 17767
‘ . m( _N) A;TCSEL +YAW 17773
axis) - -
[y +::IE: :Z: 5] RuCrcheck  lves 1'% rHC NO. 2
« RAC PWR NORM o ROT CONTR PWR >178/0 SHORT
(both) - AC/DC NORM 1 - OFF
| « AUTO R R camect? o AUTO RCS Tin_
(in axis) = MNA or YES axis) - MNA or
MNB then OFF then OFF
gl - M. then OFF @ @ Direct sw's in affected RHC still
Rates build vp? | |  Rates build up? y functional. Affected RHC lost for
.E] ROT C SCS and G/N attitude control . If
NO NO o ROT CONTR RHC 2 swap RHC 1 to CDR's position
PWR NORM - AC 7
1 A - B and leave RHC 2 off. For AV's
e corﬁ?ﬁwk Lemod replace RHC 2 to CDR's position
L] .
Ilscs. SC CONT 12| pHC NO. 1 »| * NORM - AC/DC ond leave in AC only.
29 8/O SHORT (useable RATY —
| 3
14| Alternate RHC _ﬁl o MAN ATT - @ @ Loss of MIN IMP cont in one
check ACCEL CMD direction of affected axis. RATE
o AUTO RCS - © Original RHC - 16 CMD & ACCEL CMD still avail-
Wﬂ YESA, cmd + & - ECA MIN 1MP able. BMAG cage function still
o o i) YES LOGIC OPEN tional.
MIN_ IMP Motion normal ? (CR80 OR CR81) pem
® Alternate RHC -
cmd + & - No @
Motion normal ?
| o [elononune
19| @ MAN ATT
y "_Lin axis) - RATE 4 @ Lose MIN IMP in both directions
7] e NONE cMD - T of affected axis. RATE CMD &
} Motion | o RAC - cmd + & - ﬁ_l - ACCEL CMD still available.
directions (in affected axis) FAILEA[A)ITQ?;P C
BOTH |0NE Motion normal? oo SHORT)
NO
l 21 @ @ RATE CMD and MIN IMP lost
Aff d axis NO 4 for affected axis (pitch, yaw,
roll? A/C roll or B/D roll). SCS
YES 22| DRIVER LOGIC translation capability from affected
FAILED thrusters lost except by DIR ULL.
(Q1 SHORT) ACCEL CMD and G/N modes
unaffected .
L @@ @ Min engine on time protection lost
23f A a/c /D) |YES 24 1 MAN ATT for RATE CMD & ACCEL CMD.
Il jets enabled? | ROLL - RATE CMD
i 3 o RHC - cmd + & - 2] min v @ Lose MIN IMP in one direction of
NO ———— [BOTH | CKT FAILED

Motion directions?

(Q24 OR 25 OPEN)

ONE

30.0)

26 | BUFFER AMP

FAILED OFF
K Enable opposite
_ZLI Al jets NO I8 1 Ci of jers
enabled? o
® AUTO RCS - enbl

YES osite pr of jets
. RE’C c% + i

Motion direction?

@ ‘ONE @

_21J MIN IMP CKT
-4 FAILED

(Q24 OR 25 OPEN)

affected axis. RATE CMD &
ACCEL CMD available. Trans-
lation unaffected.

Lose MIN IMP & RATE CMD in
one direction of roll axis.
ACCEL CMD available. Roll
ottitude hold lost. SCS auto
AV unaffected but control roll
aftitude manually with ACCEL
CMD.
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DATE 9/1/72

SYMPTOM

PROCEDURE

REMARKS

€S

4 (cont)

SUSPECTED
REDUCEC RCS
AUTHORITY

7]

]

4
'CONT)
THRU
4a

Disable 2 32 ;
_] Affectediaily g, |2RLi2ref loh 32 Check opposite
> roll? —| ¢ MAN ATT - pair
ACCEL CMD e AUTO RCS PITCH
T C3, C4 (YAW D3,
~es (in axis) D4) - OFF
e AUTO RCS PITCH o AUTORGS PITCH
A3, A4 (YAW B3, A3, A4 (YAW B3,
B4) - OFF B4) - MNA or
© RHC - cmd + & - MNB T
(inaxis) H |eFAC-cmd+8& -
T .
Motion directions? A BOTH
ONE Motion directions?
ONE
:
3| priver i] DRIVER LOGIC
P FAILED OFF FAILED - (CR63 OR
67 OPEN)
35| Enable roll jets :u,l ® MAN ATT @
A/C (8/D) ONE RATE_CMD -
(in axis) 37| MIN IMP
e AUTO RCS @ RHC - cmd + & - E
ROLL (4) A/C or ————{8OTH | CKT FAILED
(B/D) - MNA or Motion directions? (@24 OR 25 OPEN)
MNB -
e RHC-cmd +8 - ONe
Motion directions?
BOTH v @
_33_] BUFFER AMP
OPEN
39| ® AUTO RCS -
original confi;
. =
& »| ACCEL CMD
v (in axis)
® RHC - cmd + & -
BOTH
Motion directions?
y ONE
40| Enable 2 roll
jets on 1 quad
e AUTO RCS
A/C ROLL Al 4 |. MAN ATT
8 A2- MNAor | oNe ROLL - ACCEL !
MNB »| comD
o RAC - cmd + & - . :‘H ;”C__’“d t&- 42| priver ’
d 1 in rol y
(inro NONE = ONE ) FAILED OFF A
Motion directions? Motion directions? a
DRIVER LOGIC
BOTH sotH EAILED

A
,‘_‘_] Repeat above

step for 2 roll jets
on each quad

13

45 DRIVER LOGIC
SHORT (@1)

[ ]

" J(CR63 OR 67 OPEN)

©

®

®

This jet lost for all SCS & G/N
control modes. Direct mode of
operation available,

Lose RATE CMD & MIN IMP
modes. ACCEL CMD still available.

Lose MIN IMP in one direction of
affected axis. RATE CMD &
ACCEL CMD available. Translation
uneffected.

Lose MIN IMP & RATE CMD in
one direction of roll axis.
ACCEL CMD available.

RATE CMD and MIN IMP lost
for affected axis (pitch, yaw,
A/C roll or B/D roll). SCS
translation capability from
affected thrusters lost except by
DIR ULL. ACCEL CMD and
G&N modes unaffected .
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SCS
DIRECT RCS | ! Jo Verify that 2| Alternote
TROUBLESHOOTING] ROT ggmn ) RHC ck
ROUTINE e o le s ROT. CONIR PR @ @ Direct operation with original
Tion Tor RAC being NO | DR- MNA/‘MNB RHC ro-wlfi in reduced )
e foe . C‘r;\d motion in iJOR!G KL :l:'h:;n‘vy in affected axis
affected axis rot redundant switch.
sommanded Vs RHC DIRECT
aneuv: -
e AUTO RCS - MoHlon s, ?)V:gsrl FAILED
MNA or MNB commanded?
Tas required) NO
Was problem jet 4 ] bIRECT RCS
firing? 4 CKT FAILURE
| YES
A @ @ Direct operation with affected
RHC lost.
5 Ich No. lChockl i] ® cbSCS 7 Iaic o
CONTR 1 DIR L1
. ‘Ibl;is(zc)‘_jm"n MNA = open and DIRECT SHORT ﬂ
open |yEs P = (both sets of ® cb SCS
. :(3; [C)gl\]lTR > Sos vis: [N recondint wstn CONTR 1 DIR
MNA/MNB Jet fires? L oxis) MNa:= operi
e cb SCS CONTR NO
1 DIR MNA -
close
Jet fires?
I it 3 ;_'l] Leave ROT Direct operation with RHC No. 1
NO CONTR PWR DIR functional through redundant set
1 - MNA/MNB of sw.
10 | ONE SET OF with cl
REDUNDANT sws =] CONTR/I DIR
1 IN RHC SHORTED MNA- open @ Loss of one set of redundant
9 I bSCS direct sws results in reduced
e e ity in affe is.
TONTR 1 DIR MNB- @ @ authority in affected axis
close
| — — 12] on ser oF [13] 4 ror conm 14] o cbDIR
Jet fires? REDUNDANT SWS =8> PWR DIR T - MNA 1 ULL (2) - close
IN RHC SHORTED with cb SCS
NO CONTR/1 DIR
| MNB - open
15 | RHC No. 2 Check
© cb SCS CONTR 2 DIR @
(2) - open
l o ROT CONTR PWR DIR 2 - ﬂ o cb 5CS 17| rHe NO. 2
JANAYMIND CONTR 2 DIR DIRECT SHORT
e cb5C5 CONT 2 DIR MNA = open and (both sets of 18 '. b SCS
I MINA,~ loss MNB - close ves | redundant sws in CONTR 2DIR
YES i MNB -
Jet fires? Jet fires? —pd xi9 228
NO NO
@ @ @ Operation with RHC No. 2 func-
y tional through redundant set of
21 NTR sws.
,i] b SCS CONTR _ﬁ]om SETOF —!\;RR%ITR(;?
2 DIR MNB - closed REDUNDANT SWs = o iu® ) scs
— YES IN RHC SHORTED CONTR 2 DIR
Jet fires? MNA - open
NO e cb DIR ULL (2) -
close

- 24
l ; @ Leave ROT @ Close direct ullage cbs one at a

-2_3‘[ aﬁ:};mk D;R 7"' time to isolate the failure within
= ONE SET OF ARIA/MrS ond pu the DIR ULL pb. DIR ULL MNA 5
_] DIR ULL pb REDUNDANT SWS - cb SCS CONTR 2 powers quad B/D. MNB powers
SHORTED IN RHC SHORTED DIR MNA - open quad A/C jets. This will provide THRU
2-jet direct ullage. 6

in RATE 2 or ATT 1 RATE 2,

! | @ @ SCS ball drive lost in affected axis

i - A ENS~RST erroneous affer .05 G if
VEHICLE ! Jo LM CYCLE - |0 JOviginul YES BMAG NO. 2 yaw or roll, unless switched to
DYNAMICS ${ on (up)? 1 symptom - FDAI FAILED OPEN RATE 1.
OSCILLATING rate displays zero ?
& DIVERGING YES O

Y @ 3 @ | @ @ No SCS auto AV if pitch or

Y
| 8 MODE - ATT 1/
RATE LOOP RATE 2 (in axis)

AC OR DC AMP o TIM CYCLE -
. I FAILED OPEN on (up)

Y

SM-2A-1954G

| yaw; if in roll SCS auto AV
4] pseuno - RATE - LOW (6] wiac 0. 2 [ 7]+ swac moE possible if BMAG mode - ATT |
RATE FAILED © FDAI SCALE™=5/1| YES " DEMOD FAILED ®{ (offected axis) - RATE 2 & LIM CYCLE - ON.
OPEN o BMAG MODE = OPEN RATE 1
RATE 1 (in axis) o Realign GDC
o AUTO RCS SEL - NOTE: If ATT This failure noticeable only if
MNA or MNB HOLD is desired BMAG 2 power is off.
Tin axis) o BMAG MODE
@ RHC - cmd mnvr (affected axis) - @ Displays & RATE 1 unaffected.
(inaxis) ATT | RATE 2
’ i ; o LIM CYCLE -
\aneuver rate
limited ? on (op)
NTS) 2 @ For affected axis all rate damping
lost. RATE CMD response similar
.i, to ACCEL CMD.
e BMAG
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SCS |
7[ ABNORMAL ) I Oscillating ond | YES | SCS 2 | Troubleshoot +X (-X) direction
VEHICLE ivecging limi
DYNAMICS o :;:19';"9 fimi s Disable all +X (-X) jets
DURING = VERICLE ® AUTO RCS
TRANSLATION o BYNARES gFrFCH A4, C3 (A3, C4) -
OSCILLATING YAW B84, D3 (83, D4) -
AND DIVERGING OFF
Enable all =X (+X) jers
© AUTO RCS
PITCH A3, C4 (A4, C3) -
MNA
YAW B3, D4 (84, D3) -
' MNA
y ® 5C CONT - 5CS
. MAN ATT (3) - RATE CMD
_ﬂ Attitude control | yES l Translation X .
Tost during i direction? i o THC - cmd X (X) NO
| translation? Jets fire?
NO Y OR Z YES
b @ @ This failure couses translation
jets opposite to selected direction
5 | DRIVER LOGIC 6 | Ck att cont jers to fin.. Attitude control during
) SHORT (CR63, 69 for +X (-X) trans translations will be lost in one
OR 84, 50) axis (pitch or yaw). For +or =X
. :uro RCS - OFF trans, disable thrusters in affected
xcept axis and control attitude with direct.
PITCH AX(A4) - (Transkations will be 2 jet.) Or
MNA for +X trans, use DIR ULL and
YAW D4(DJ) - control attitude with direct.
© SCTONT - CMC P & +
@RHC - emd +pitch @ If CMC is available, operation
" ¥ (= pitch) and L—_ yow of B/O switches in THC may be
Translation (+ yaw) checked per G&N 3 step 1.
direction? L3 5Cs | YES L
BE Motion in P & Y?
X Y RATE NO
CcMD
| (18] ROUTINE
9J Affected axis
_5_! Troubleshoot +X (-X) © MAN ATT -
axis - AC[BD] quads ACCEL CMD | @ @ All auto coil capability lost for this
o AUTO RCS ORHC -cmd + & - thruster. Direct available.
PITCH A4,C3 (A3,C4) - MNA [\ 5 - ﬂl DRIVER FAILED
PITCH A3,C4 (A4, C3) - OFF Mation both ol OFF
P’Aw 84,D3 (83,D4) - MNA | directions?
YAW B3,D4 (84,03) - OFF] YES
e MAN ATT (3) - RATE CMB
e RHC - cmd + & ~pitch [yaw]
Motion both directions? @ @ Affected jet lost for SCS RATE
A CMD, MIN IMP and auto coil
YES 11] DRIVER LOGIC translations. ACCEL CMD ond
MED R T GA&N modas unaffected.

I 88, M)

¢

I 12 l Affected axis 13 I. AUTO RCS
o MAN ATT- PITCH C3 (C4) - MNA
ACCEL CMD PITCH A4 (A3) - OFF .
e AUTO RCS PITCH | NO [YAW D3 (D4) - MNA) @ Translation copability lost in affected
P>y C3(C4) - OFF [YAW B4 (83) - OFFT axis. |f problem is in the +X axis,
[YAW D3 (D4) -QFF1 @ THC - cmd +X [_7)— l;.] THC 8/0 direct ullage capability remains.
o THC - cmd +X(-X) NO WITCHES FAILED
P el Jet fires? OPEN
Jot fires? ¥Es
l YES
y
15 | o AUTO RCS
PITCH C3 (C4) - MNA
PITCH A4 (A3) - OFF
CYAW D3 ((Dl?- MNA) v @ Affected jet lost for all auto-coil
CYAW B4 (83) - OFFT translations. Rotation copability
© THC - cmd +X (XT 16| priver Locic unaffected.
NO OPEN (CRé62, 68,
Jeot fires? 83, 89) (CR26, 31,
YES 47, 52 SHORT)
7] For 4 jot
transiation repeat
= step for other quad
| =

| SM-2A-1955E
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' PAGE 2-13

SYMPTOM

PROCEDURE

REMARKS

scs

7 (Cont)

18 | Troubleshoot +Y (-Y) axis

Disable Y axis jets
® AUTO RCS A/C ROLL
(4) - OFF
Configure Z axis
@ AUTO RCS B/D ROLL
) - MNA
® SCS CONT - 5CS
© MAN ATT (3) - RATE CMD
® THC - cmd +Y (-Y) frans.

Q

i] DRIVER LOGIC

20 | Troubleshoot +Z (-2) axis

Disable Z axis
@ AUTO RCS B/D ROLL
(4) - OFF
Configure Y axis
@ AUTO RCS A/C ROLL
(4) - MNA
© SC CONT - 5CS
o MAN ATT (3 - RATE CMD
© THC - cmd +Z (-Z) trans.

One direction of Y or Z
translation lost.

YEs _ JSHORT (CRé3, 69, YES
Jots fire? 84, 90) Jets fire?
NO NO
\ 4 y
21 l Troubleshoot +Y (-Y) 22 | Troubleshoot +Z (-2)
© AUTO RCS A/C ROLL ® AUTO RCS B/D ROLL
Al, C2(C1, A2) - MNA 81, D2 (82, D1) - MNA
® AUTO RCS B/D ROLL ® AUTO RCS A/C ROLL
(4 - OFF 4) - OFF
® RHC - cmd + & - (roll) @ RHC - cmd + & - (roll)
NO NO
Motion both directions? Sy Motion both directions?
YES YES
| !
EI © MAN ATT
OLL - ACCEL
CMD
oRAC - cmd +& -
(roll)
YES Motion both NO
directions?
) J @ Affected jet lost for SCS RATE CMD,
y MIN IMP and auto coil translations.
ACCEL CMD and G/N mod
‘;Il DRIVERLOGIC _z_s_] DRIVER FAILED woffocted, /-
LED (CRé7, 73, OFF
88, %4 OPEN) All auto coil capability lost for
this thruster. Direct available.
| 2 | ¢ MAN ATT _2_7J. AUTO RCS A!J. AUTO RCS _2] © MAN ATT
ROLL - ACCEL A/C ROLL A1(A2) B/D ROLL B1(B2) ROLL - ACCEL
cMD T - MNA - MNA CMD —
e AUTORCS A/C ®AUTO RCS A/C ® AUTO RCS B/D © AUTO RCS B/D
ROLL A1(A2) - OFF ROLL C2(C1) - OFF| ROLL D2(D1)- QFF| ROLL B1(B2) - OFH
@ THC - cmd +Y (=Y ® THC = cmd +Y (-Y) o THC -cmd +Z (-2)) o THC -cmd +Z (2]
R —— St WO e el
NO NO
Jet fires? Jet fires? Jet fires? < Jet fires?
YES YES YES YES
v Tronslation capability lost in
—] offected axis. If problem is in
30| THC B/O the *)f oxis, dir.ce' ullage
SWITCHES FAILED capability remains.
OPEN
L y
_:ll o AUTO RCS &] « AUTO RCS
A/C ROLL A1(A2) 8/D ROLL B1(82)
- MNA - MNA . !
AUTO RCS A/C v @ o AUTO RCS B/D Affected jet lost for all auto-coil

ROLL C2(C1) - OFF
o THC -cmd +Y (Y]]

Jot fires?

Y

YES

_gzg DRIVER LOGIC
NO PEN (CR62, 68,

ROLL D2(D1)- OFF
® THC -cmd +Z (=2)
NO

83, 89) (CR 26, 31,
47, 52 SHORT)

®

34 | 5CS tronslation

Jet fires?
YES

checks OK

translations. Rotation capability
unaffected.

@ Abnormal dynamics may be due

to thruster degradation.

SM-2A-1956E
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SYMPTOM PROCEDURE REMARKS
SCs | @ @ Loss of one breaker does not
5 affect SCS functional modes.
LOGIC BUS 1] How many cb’s | ONE 2] Reset co (n_[NO SINGLE Redundancy in logic bus power is
BREAKERS OPEN open? Remains closed? CB SHORT lost with a single breaker short.
WO THREE YES
@ Original problem is not
isolatable per this flow. An
l | 5 NOT intermittent short or vibration
: ISOLATABLE may have caused problem.
|
51 12MNA g NO ’li] 3/4 MNA & .ﬁo’@
| 1/4 MNB? 1/4 MNB?
YES YES
\ 4 A
[ 7] ; 8 ,
Bus 1 config for Bus 4 config for
check check
@ AUTO RCS (16) - @ AUTO RCS (16) -
OFE OFF
©TVC GMBL DR © FDAI SCALE - 5/
(2) 1 ® FDAISEL -1
o MAN ATT (3) - ®ATT SET - IMU
RATE CMD © EMS ROLL - OFF
@ LIM CYCLE on - ©.05G sw- OFF
(up)
o ATT DBD - MAX © Attempt to
eRATE. LO reset cb's (2)
@ BMAG MODE (3) - stay closed?
RATE 2
©chSCS DIR ULL No YES .
| (2) - open
@ Attempt to
reset cb’s (2) NO
| stay closed? {13} {13]<
‘ YES v
Monitor each 191 Monitor each
sw pos 10 sec sw pos 10 sec
for shorts for shorts
o FDAISCALE -
e DIR ULL pb- 50/10
ush o FDATSEL - 1/2
o TVC GMBL (2) - .GEE?AELTIG&M
AUTO [ ] pb -
I ® THRUST ON pb - ush @ Lose affected position of
ush OE'M'S ROLL - on (up) switch. Use alternate function for
o MAN ATT (3) - ©.05 G sw - on (up) remainder of mission. If CMC ATT
ACCEL CMD sw is affected function, logic buses
| [ st amions | | Tttty iniy
MIN IMP
o LIMCYCLE - closing affected breakers. FDAI
| OFF @ NO YES total att is lost for both FDAI's
© ATT DBD - MIN [T] when CMC ATT - GDC
o RATE - HI ~ SWITCH:  §
®BMAG MODE (3) - 7R SHORT il
.?—fgés ]DI R ULL @ See remarks@ . For repeated
(2) - close opening of same two cb’s
— @ beyond 10 seconds, repeat the
cb’s (2) stay closed? NO 10 second check for low current
| YES ﬂNDT _ shorts.
ISOLATABLE hd
[i] ’ [? @ In order to determine
required switch configuration
13 i resulting from bus failure as well
ECI.\ ELEC PWR as special effects pertaining to
@ CMC ATT - GDC flight mode capabilities, refer to
_ @ Pages 2-16, 2-17, 2-18
@ Attempt to 2-19, and 2-20 »
reset cb's (2) NO E LOGIC BUS . ’ =
Stay closed? o SHORT (DUAL
| ay close c8's) @

YES

®

15) switcH
SHORT

ﬁ] If only two cb's

involved
© CMC ATT - IMU

@ELECPWR -

GDC/ECA

@ CMC ATT sw may be left in
the IMU position by opening

aftected breakers, disabling either
bus 1 or 4. Refer to remark @

SM-2A-2356A
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SYMPTOM PROCEDURE REMARKS
4
SCS (Cont) )
3/4 MNA &
. 7] 12 mNa & NO 2/3 MNB?
MNB? =
2/3 MNB VES
YES
v 20 Bus 3 config for
18] Bus2 config tor ghect
®AUTO RCS (16) -
check OFF
'Gggo RCS (16) - ©FDAISEL - 1/2
QFF FDAI SOURCE -
| o FDAI SCALE - 5/1 .CMC
® FDAI SOURCE - GDC o TVC GMBL DR
®ATT SET - GOC (2)-1
®SC CONT SCS ®SCS TVC (2)
® THC - neutral ACCEL CMD
© BMAG MODE ROLL ®ATVC GAIN - L0
RATE 1 o SC CONT - CMC
©.05G sw - on (up) e BMAG MODE
® Attempt to (P&Y) - RATE 1
reset ch's (2) ®Attempt to
YEJ stay closed? reset cb’s (2) -
NO stay closed?
NO
l ¢
4
y ® 22]
| 21] LoGIC BUS ® ATVC GAIN - HI
SHORT (DUAL ®SCSTVC(2) -
CB'S) RATE CMD
® Reset ch's (2)
4 stay closed?
| Jno
.E_I Monitor each 24 Monitor each
| swpos 10 sec sw pos 10 sec
for shorts for shorts
o FDAI SCALE e FDAI SEL
5/5 2
o FDAI SOURCE o FDAISEL -1
cMC ® FDAI SOURCE -
® ATT SET - IMU ATT SET
I @ SC CONT - CMC ® FDAI SOURCE -
oTHC - CW GDC
e BMAG MODE eTVC GMBL DR
ROLL - ATT 1/ (2)-2
RATE 2 ®SCSTVC (2) -
@ BMAG MODE AUTO
ROLL - RATE 2 @ SCS.TVC (2)
®.05Gsw-OFF RATE CMD
@SCSTVC (2)
cb’s (2) stay closed? ACCEL CMD
® ATVC GAIN- L0
® ATVC GAIN - HI
(ES: IND @SC CONT -SCS™
® BMAG MODE
(P&Y) - ATT 1/
RATE 2
®BMAG MODE
(P&Y) - RATE 2
cb’s (2) stay closed?
y
I { NO YES
25§ swiTCH
| SHORT
7]
5 NOT <
l ISOLATABLE

SM-2A-23578

(CONT




SCS LOGIC BUS POWER LOSS

BUS 1 BUS 2 BUS 3 BUS L
CORRECTIVE CORRECTIVE CORRECTIVE CORRECTIVE
FUNCTION(S) ACTION FUNCTION(S) ACTION FUNCTION(S) ACTION FUNCTION(S) ACTION
CONTROL LOST SELECT LOST SELECT LOST SELECT LOST SELECT
s 5/1 5/5
FDAI SCALE 5/5 50/15 50/15 571
FDAI SEL 1&2 1/2 1/2 ;
FDAI SOURCE cMC GDC ATgngT CcMC
ATT SET MU GDC GDC IMU
ACCEL CMD
MAN ATT (3) MIN IMP RATE CMD
LIM CYCLE OFF on (up)
ATT DBD MIN MAX
RATE HI LO
THC Cw neutral
SC CONT CMC CMC sCs CMC
ATT 1/RATE 2 (R) RATE 2 (P,Y) RATE 2
BMAG MODE (3) RATE 1 TV ATT 1/RATE 2 (R) RATE 1 AT 1/RATE 2 (P,Y) RATE 1
push
DIR ULL pb (logic only)
THRUST ON pb push
GDC ALIGN push
scs TvC (2) all
ATVC GAIN LO HI
EMS ROLL on (up) OFF
.05 G sw OFF OFF .05 G OFF
1 1

TVC GMBL DR (2) AUTO > 2 AUTO

SCS LOGIC BUS POWER LOSS

SM-2A-SL-2019

9L-¢ 39vd

¢L/1/6 31va



MODE
EFFECT BUS 1 LOSS BUS 2 LOSS BUS 3 LOSS BUS 4 LOSS
CcMC e No effect e CMC attitude control e No effect e No effect
CONTROL may exist since G&N
MODE (SC power not affected by
CONT - LOGIC BUS 2 short
CMC)
RCS Direct RCS: Direct RCS: Direct RCS: Direct RCS:
CONTROL e Operational including | ¢ Operational including| e Operational including| e Operational including

direct ullage

direct ullage

direct ullage

direct ullage

SCS/SM RCS:

e Control modes
restricted to
positions shown for
BUS 1 corrective
action, page 2-16

SCS/SM RCS:
@ P & Y not affected
e For manual roll
BMAG MODE (R) -
RATE 1
MAN ATT (R) - RATE
CMD, ACCEL CMD
or MIN IMP
e For SCS att hold (R)
BMAG MODE (R) -
ATT 1/RATE 2
LIM CYCLE - on (up)

SCS/CM RCS:

e Use direct RCS only

e Disable auto RCS
RCS CMD - OFF

or AUTO RCS (12) -

OFF
® Use single ring
only

SCS/CM RCS:
e P & Y not affected
e Roll axis
BMAG MODE (R) -
RATE 1
MAN ATT (R) -
RATE CMD
or ACCEL CMD
® .05 G function
operational

SCS SM/CM RCS:

e MAN ATT (3) - ACCEL
CMD operational (CMC
or SCS)

e MAN ATT (3) - MIN IMP
operational if THC -
Cw

e MAN ATT (R) - RATE
CMD operational if
THC-CW & SC CONT -
CMC

e MAN ATT (P,Y) - RATE
CMD operational if
THC-CW & BMAG MODE -
RATE 1

or ATT 1/RATE 2 & LIM
CYCLE - on (up)

SCS/SM _RCS:
e No effect

SCS/CM RCS: .
e Roll to yaw coupling
loss for post .05 G

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS)

SM-2A-SL-2020
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8L-¢ 39vd

MODE :

EFFECT BUS 1 LOSS BUS 2 LOSS BUS 3 LOSS BUS k4 LOSS
SPS Gimbal Control: Gimbal Control: Gimbal Control: Gimbal Control:
CONTROL ® SCS auto TVC e SC CONT - CMC e SCS auto TVC lost e No effect

functional (simultaneous CMC & e MTVC - Rate cmd oper-
e MIVC rate cmd SCS TVC occurs) ational with RATE 1
functional with: e CMC AV capability only
BMAG MODE (P,Y) - exists if: e Accel cmd operational
ATT 1/RATE 2 ' SCS TVC (2) - ACCEL with RATE 2 (P,Y)
or RATE 2 CMD @ Manual switch to
e No direct ullage (for SCS trim to 0.0° servo 2 with TVC GMBL
logic) e Auto switchover DR - 2 is lost - Use:
e ACCEL CMD operational function lost - TVC GMBL DR (2) -
e THC-CW operational switch to 2 by AUTO
e If servo 1 failure TVC GMBL DR (2) - 2 THC-CW
TVC GMBL DR (2) - 2
Thrust on/off: Thrust on/off: ) Thrust on/off: Thrust on/off:
e CMC thrust on not e No effect e CMC thrust on not e No effect
affected affected
e Ullage - THC +X e THRUST ON pb oper-
or DIR ULL as backup ational if THC-CW
(no direct ullage e AV ind operational
for logic (for thrust
function) termination)

e SCS thrust on
SPS THRUST - on
(up) only
e SCS thrust
termination
AV THRUST A (B) -
OFF

SM-2A-SL-2021

2L/1/6 3lva

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS)




e All displays oper-
ational except RATE 1
(No source for rate
display or for att
ref)

e FDAI SEL - 1/2 oper-
ational except (ball
2) att error

e CMC source (ball 1)
operational except
CDU error

o Total att, att error
(ball 2) lost if:

FDAI SOURCE - CMC
FDAI SEL - 2
® Att error lost if:
FDAI SOURCE - ATT
SET
ATT SET - IMU

e FDAI SCALE - 5/5 lost

® Yaw rate display
indicates roll
coupling

® R & P rate display
normal

e BMAG R, P, Y att
error (ball 2) lost
if:

FDAI SEL - 1/2
or FDAI SOURCE - GDC

e FDAI SEL - 1/2 oper-
ational

e FDAI SEL - 1 & 2 lost
(for both CMC or GDC)

e FDAI SOURCE - ATT SET
function lost

e All displays (rate,
att error, total att)
valid for FDAI SEL -
1/2 only

e BMAG 1 & 2 rate valid

MODE
EFFECT BUS 1 LOSS BUS 2 LOSS BUS 3 LOSS BUS L4 LOSS
THC e No effect e THC-CW function e No effect e No effect
lost - use SC CONT -
SCS
¢ DISPLAYS Pre/Post .05 G: Pre- .05 G: Pre/Post .05 G: Pre/Post .05 G:

e FDAI SCALE - 50/15
lost :

e FDAI SEL - 1 or 2
only

e FDAI SOURCE - CMC or
GDC operational

e GDC & RSI align lost

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS)

SM-2A-SL-2022

2L/1/6 31va
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e Ball 2 - CMC source
lost

e SCS - total att, rate
display, att errors
normal

MODE
EFFECT BUS 1 LOSS BUS 2 LOSS BUS 3 LOSS BUS 4 LOSS
Post .05 G: Post .05 G:
e FDAI SEL - 1/2 e Display of roll to
operational yaw coupling not void
e Ball 1 - CMC source (actual coupling does
operational not exist)

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS)

SM-2A-SL-2023
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10

11

DATE 9/1/72

G&N MALFUNCTIONS INDEX

RCS FAILED ON 12
RCH TROUBLESHOOTING ROUTINE

CMC AUTO TROUBLESHOOTING ROUTINE
SUSPECTED REDUCED RCS AUTHORITY

THC TROUBLESHOOTING ROUTINE

MIN IMP CONT TROUBLESHOOTING

ROUTINE
13
[ cMC ]
RED
ISS |
RED

GIMBAL LOCK |

YELLOW

TEMP |

YELLOW

RESTART

YELLOW

TRACKER ]

YELLOW

PROG

YELLOW

00205
00207
00210
00213
00211
00212
00217
01105
01106
01107
01407

OSCILLATING OR DIVERGING MOTION
SSR-1 CMC TEST

SSR-2 CMC JET RE-CONFIG

SSR-3 FRESH START
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@ AUTO RCS - MNA

SYMPTOM PROCEDURE REMARKS 1
G&N
| 1 (D An R1 of 17777 indicates no
RCS FAILED ON o) 11 Input chan ck 2] Input readout [3 ] RHC No. 1 @ jet commands into CMC.
®AUTORCS (16) - | o [ROTATION - short ck YES[ 4 | RHC NO. 1
FF 17737 -ROLL o] ® RHC PWRNORM PIBREAKOUT SHORT
@SC CONT -CMC “117757  +ROLL T1-AC
o CMC MODE - 17761 -YAW 17777 in R1? (@) Direct switches in affected
FREE 17773 +YAW RHC still functional. Locking or
LEal- i NO till functional. Locking on
© RHC PWR NORM 17775 -PITCH 5 | o RHC PWR RHC mechanically opens breakout
1 and 2-AC/DC 17776 - +PITCH NORM 1and 2-Ac/|| switches.
| .mcC ngg_N TRANSLATION v DC for usable RHC,
® RHLs ¥ 13777 -2 AC for shorted
neutral 15777 +7 ih_] REC No. 2 RHC.
e V11 NIOE 16777 -y short ¢ \
31E 17377 +Y @ RHC PWR NORM 2
| ® Record R1 17577 -X 1-AC/DC
17777 in R1? 17677 +X ® NORMAL 2-AC |yes |7 1RHCNO.2
YES R1 indicates? 17777 in R1? BREAKOUT SHORT
I TRANS [vo
¥
[8 ] THe No. 2 19 | THe No. 1
short ck short ck
ech SCS CONTR/ | ng |®cbSCS CONTR/ ¢
AUTO MNB - »{ AUTO MNB -
open close, MNA - open NO 10 ] CMC INPUT
17777 in R1? 17777 in R1? #{ CHAN FAILED .
YES YES ’
L 4
11] THC SYS ‘
NO. 2 BREAKOUT 1
I SHORT
y v L J
| 12 | ¢ cb SCS CONTR/AUTO [13] THC SYS 14 | o cbSCS
MNA or MNB - open to === NO. 1 BREAKOUT CONTR/AUTO
shorted THC sys™ SHORT MNA - close
@ Select operable bus with
| AUTO RCS
A 3 @ An R1 of 00000 indicates no
I 15] Axis 15—] Output chan ck jet commands from computer.
Pitch, yaw or ND o V11 N10E
X-translation? 6E NO
l YES 00000 in R1?
. 3 YES
L 4
17] Qutput chan ck
y 19) e lsolate
e VIIN1O0 affected jet by
5E NO R 18] cMC OUTPUT _| AuTo RCS
00000 in R1? | CHAN FAILED P switches
| YES 1
.
l 20 ) Driver on ck
@ AUTO RCS - MNA v
or B (inuividu_ally 21 ) G&N checks G&N
in affected axis) OK. Return orig SSR2
then OFF NO_ | config and confirm CMC JET
Jet fires? =1 problem still exists RECONFIG
YES
.
22 | ¢ MAN ATT -
| ACCEL CMD

or B - then OFF .
(for affected 23 | cmc - scs G&N
thruster) NO fINTERFACE )
Jet fires? =®IFAILED SHORT -
CMC JET
YES RECONFIG
v O (STEP8)
24 | DRIVER
FAILED ON

@ Affected thruster(s) lost for
all G&N control modes. SCS con-
trol mode and direct unaffected.

@ Affected thruster lost for
all auto-coil operations. Direct
unaffected.

SM-2A-2284
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2
THRU SYMPTOM PROCEDURE REMARKS
2b G&N
— Q| z @ o
2 umes DAP data load has
RHC 1 Input chan ck 2 l Alternate been verified.
TROUBLESHOOTING ® AUTO RCS (16) - |® RHC -cmd + & - RHCck .
ROUTINE | OFF (in axis) © RHC-cmd + & - @ command RCS maneuvers
©SC CONT - CMC | @ Verify R1 readout | NO (in axis) within soft stop region.
‘| ® CMC MODE - -ROLL 17737 © Verify R1 ORIGINAL
FREE +ROLL 17757 readout YES | RHC B/O SWITCH .
| © RHC PWR -YAW 17767 R1 Correct? FAILED OPEN @"”’ ;"h'""',":gc' Dirsct
NORM (2) - +YAW 17773 "'":;l:::t MENAL
AC/DC -PITCH 17775 NO CMC JET b -
| eV11NIOE,31E | +PITCH 17776 y ® RECONFIG
A1 Correct? (4T cme INPUT [Gan ® RHC control (G&N) of
FAILED OPEN M ETF) sffected thruster lost. CMC
l YES 7y AUTO and MIC modes
i uneffected.
2| CMC AUTO ) EI Output chan ck - _
TROUBLESHOOTING AUTO RCS (16) - OFF ] R1 1] cMc outPuT
> Lld N All CMC cont to affected
ROUTINE | § |®SCCONT-TMC LN remain 3 chan FAILED @m lost. SCS modes and
‘ : f":ﬁ ':?#'5(5)%& cHD 26107 OPEN direct unaffected
- or
| MIN IMP - yes
@ V11 N10E, 5E (pitch & yaw)
6E (roll)
® RHC - cmd + & - (in axis) m
I ® Verify R1 readout
+PITCH 00005 | +ROLL (AC) 00120 ]
PITCH 00012 | +ROLL (BD) 00005 —..L L:{‘".‘,’('l‘s
SUSPECTED | +YAW 00120 | -ROLL (AC) 00240 jersy
REDUCED RCS ~~YAW 00240 | -ROLL (BD) 00012 i *Tca ?40)5
AUTHORITY C -
R1 correct for all axes? MNA or MNB @ @ All CMC medss lost when
| ves ® RHC -cmd + & - (9] DRIVER SC CONT - CMC. SCS modes
®| (in pitch) NONE | LOGIC SHORT and direct unaffecwd.
Motion direction? 1 (CR18)
| BOTH
A
PITCH OR YAW[10] Affected | ROLL
, axis?
A @ @ If DAP is configured for
I 12 | Troubleshoot AC (BD) rott 8/D roM, replace all references ts
! © AUTO RCS ROLL BD (AC) - AC with B0
n l Troubleshoot P or Y OFF
| ® AUTO RCS PITCH A3 & C4 ©AUTO RCS ROLL A1 & A2 (B1
(YAW 83 & D4) - MNA or B &B2)-MNAorB
© AUTO RCS PITCH A4 & C3 ®AUTO RCS ROLL C1&C2 (D1
(YAW B4 & D3) - OFF &D2) - OFF
I ®RHC-cmd + & -(inaxis) | gng o ONE ©® RHC - ¢md + & - (rolf)
Motion direction? > Motion directions?
BOTH BOTH
¥
I 13 l Ck opposite pr of Jets 14| Ck opposite pr of Jets
© AUTO RCS PITCH A4 & C3 ©AUTO RCS ROLL C1 & C2
(YAW B4 & D3) - MNA or B (DI & D2) - MNA or B
l ®AUTO RCS PITCH A3 & C4 ©AUTO RCS ROLL AT & A2
(YAW B3 & D4) - OFF (B18&B2) - OFF
® RHC - cmd + & -(in axis) ONE 1 ONE © RHC -cmd + & - (roll)
Motion directions? \ Motion directions?
BOTH ¥ BOTH @
1 17 i Reduced authority may be
i8] RCS logic checks caused by thruster degradation.
RCS logic checks 0K
0K
‘ 18] I axis GZN
I e * mg ATT - ACCEL A
13]1 @ RHC-cmd+&-  |poTH 8] cmcscs
| Motion directions? pr— INTERFACE
ONE
1L l Affected thruster lost for all
SCS and CMC modes. Direct
I 9] pRiver of SN | EHESET o] mode unatfected.
SM-2A-2264C
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SYMPTOM PROCEDURE REMARKS
G&N
2 (CONT)
I @ ® If necessary to perform P51,
AUTO RCS (16)-] 21] @ VI NI0E | INPUT CH3089 use GDC REFSMMAT Determi-
MNAorB 30E nation, step 3, to bypass P51
I @ RHC-cmd +& - |iES YES | (MUOP FAIL logic;
r——— . T01
4560r7in
Jets fire? Cof R1?
I NO NO 14
l v 28] ® MU CAGE . ‘ @ Perform G&N SSR-1, as
23] IMU just on (up) mom 25| TURN-ON time permits.
| turned on? YES ol @ RHC-cmd+& - |YES | SEQUENCE FAIL
Jets fire?
| NO
I : ®
26)® VINIE 27| Attempt Reset 28 ) Continue normal
1334E ® V25 N7E YES operation (DAP
(Imodes 33) VES: 1334E =1 enable list reset)
| 40E
- (113
[]
4 0r6in D of R1? © RHC - cmd + & -
NO
I Jets fire?
NO
| @]
s 30 ] e 48E @
I B]e VIINIE ® V21E, OF 31] Monitor R1 32] cmc
30E YES PRO,PRO,PRO | ygg | R1count up to YES INTERNAL
(T5 Counter) P> o V4GE | 37777, then zero, »1 PROBLEM
then back up?
| R1=377XX? ':'E' NIE
0 1
NO o
I R1 counting up?
NO
v YES
33 YES |34 Problem
R1=2377XX? > still exist?
l NO NO
| v @ L @ All G&N control modes
136 | Transient luding TVC lost.
T5 COUNTER T5 counter
FAILED problem

SM-2A-2421

(CONT)
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SYMPTOM PROCEDURE REMARKS
G&N
988 1 I 2 ® Assumes DAP data load has
3| THC TROUBLE- 1 [ 1nput Check [2 | oRIG THC SYs| | been verified.
SHOOTING =% e AUTO RCS (16) - OFF | @ Verify R1 readout TRANS SW FAILED
ROUTINE ©SC CONT - CMC +X 17677 OPEN
© CMC MODE - FREE X 17577 A VES
® THC PWR - on (up) +Y 1713717
o V11 N10E, 31E Y 16777
| ® THC - cmd + & - (in axis) +Z 15777, | NO_ ¢b SCS CONTR| NO cb SCS CONTR
Z 13177 AUTO MNA & -1 AUTO (2) - closed
R1 correct? MNB - both closed? ®THC-cmd + & -
YES YES=— (in axis)
o Verify R1 readout
y T h - R correct? @ check cb SCS CONTR
5J Transtation L utput Lhan ¢ NO AUTO MNA and MNB - close
direction X? e V11N10, 6E N prior to future THC cmd. 1T MNB
YES .THC -_cmd +&- cb open, original THC switch
(in f_"“s) f:D ¥ 4 failed in system A; if MNA cb
A @ Verify R1 readout 7 CMC INPUT open, original THC switch failed
8 | Output Chan ck +Y 00220 THAN FAILED in system B.
@ V11 N10E, 5E —+Yz ggg}ﬁ OPEN
®THC-cmd + &- 7 00006 The remote possibility of
@ Verify R1 readout NO both THC system translation
+4) 00231 R1 coIrBC‘? switches failed open can be deter-
+2J (AC) 00011 YES mined with the SC CONT - SCS.
+2J (BD) 00220 i Z & -
-4) 00146 A ; .
~2J(AC)  00006| g 3 CMC OUT. G&N @ Translatfmn lost‘ln CMC
_2J(BD) 00140 > PUT CHAN > h2 modes for affected directions.
FAILED OPEN
R1 correct? CMC JET @
YES RECONFIG All CMC control to affected
thruster lost. SCS modes and
I " o direct unaffected.
v
0] @AUTO RCS- |yEs 11] eMANATT- TRANS
MNA or B (in axis) jegpi ACCEL CMD YES
{Select 2 jets if ©THC -cmd + & - v
N : e 13| Repeat step 10
4 jets +X trans) (in axis) .E] . 4 YES 751 other two X
| . ;Ss[; -cmd + & - (in Motion in? 4jet X trans? =4 trans jets?
NO
Any motion? ROT ® b NO
NO
I 16]  cmcscs
INTERFACE S ECnue
1 FAILED OPEN "(STEP 8)
14| DRIVER
LOGIC FAILED 15 DRIVER . G&N
(CR18) FAILED OFF BT osR2
|
. I 2 @ Assumes DAP Data Load has
R ifi
minimpcoNT | | Troubleshoot- | RHC 2 | RHC input no K3 e RHC PWR 3) | been verified
TROUBLE- ing config 1{chan check NORM2-OFF  |vgs f4] Ruc2
%%%%u\éti ! le AUTO RCS (16) - @ VIl N10E XXX77 in R1? =4 B/0 SHORT @ An R1 of xxdx77 E\l\nﬂj%ates
OFF 31E no input commands to A
I #SCCONT - CMC XXX77in R17 &
o CMC MODE - FREE
o RHC PWR NORW- vES T s 3| (@ cMC & SCSMIN IMP lost
) for affected RHC. CMC MIN IMP
(2) - AC/DC NORM 1-QFF ves B8J RHC1 i ; i
® RHC's & THC - . > F5/0 SHORT qvmlahle with MIC in LVEB only
neutral XXX77 in R1? 8 if shorted RHC neutralized by
o 1 NO turning off RHC pwr, or by lock-
Controlier? 6 | controller ck ¢ ) ing affected RHC. Also lost,
MIC r— FDAI att error & att control
! 2 °5‘“‘.‘t*‘:;('" axis 9] INPUT CHAN 10 o RHC PWR (BMAG caged in axis), MTVC
o Yartty readout (31) FAILED (MIN NORM 2 - AC/DC pitch & yaw not affected. During
5 ] MIC input +ROLL  XXX57 IMP LOST) SCS-SPS thrusting, have FDAI
chan check —FI{"‘(I)TLCLH ;&i% I att errors and control after IGN 2
¥ signal.
l b = PITCH  XXXT5 ol A !
YES | +YAW XXX73 SSR-2
XXX77 in R1? 1 YAW XXX67 @ CMC MIN IMP lost for affected
| o ey — YES G&N E‘I\SEOJSLG controller.
G 2|5
Ng 4 RHC TROUBLE
11 ] min imp SHOOTING
I CONT B/0 SHORT 12] MIN IMP ROUTINE
OR INPUT CHAN CONT OR RHC
(32) FAILED B/0 SW OPEN

SM-2A-22638
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SYMPTOM PROCEDURE REMARKS
G&N |
5 [:E 1] o5t CONT- YES' 2 Power up
563 - o Perform CMC
RED CMC in stby? power up NO
. " NO YES |Can CMC be pow- -
t on if: ered up?
CMC prime pwr fails I ' : 4 Input chan ck
Scaler fails 1 All CMC functions lost.
Counter fails CMC It on YES Vil N;gg vo [ J @
Repeated restarts continuously?
e . : DSKY operational? g CMC FAILED
NO
YES
. 2 (? The R1 readout indicates a
< YES 5 0145mA CMC FAIL signal to CMC.
| 1 of R17
Y
8] anyosky  [YESES T ppog i on?
status It on? Subseq CMC tion
I NO YES indication from unaffected CMC
light.
,‘_‘l] Display ALM
code
| V5 N9E If the LEB CMC It is on, all
G&N NO |® Perform action Tor GaN S:)ro torquing and PIPA capability
SSR-1 displayed alarm | YES MEIE La::ﬁ ?cﬂg mgnm:v alnd‘comrol of
ntr .
| CMC TEST RESTART Iton? RESTART i s
@ Subsequent ISS malfunction
6 " YES 2 | Display alm indications from unaffected ISS It.
1SS PROG It an? code @ The following alarm codes are
generated by the listed failures (or
RED wNO 0 oSN odes et TRANSIENT by transient fail discretes):
Ltonif: | S Rocoy aim codes 7155 CONDITION 04777 - PIPA and 1CDU fail
IMU f;!ils ,‘_] C/WOR CMC 10777 - PIPA and IMU fail
ICDU fails OUTPUT CHAN 1S5 and PROG Its 13777 - IMU and ICOU fail
PIPA fails during FAILED remain off? 14777 - PIPA, IMU and
thrust | NO ICDU fail
@ If any of these alarm codes occur,
_ 10777 00777 d iall h of
7816 3 ___.m proceed sequentially to each o
e ©SCS CONT - the steps indicated. A “no”
14777 13777 answer to each step is indicative
6,7&16 Alarm code? 6216 that a transient fail discrete has

been generated.

03777| Ioom &
6JicoUA/Dck | T 7_J PIPA check
® V4OE (zero 07777 o V16 N21E
cou) 00211 5 @
o V16 N20E Any register >51 | YES 9
3 4 counts per min? PIPA FAILED
FDAI No. 1 total | NO
attand R1, R2, o8] 1cDUA/D NO
R3 agree? SECTION FAILED l YES
lYES 10 Any register YES 11 Dynamic PIPA
2 static? check
ICDU D/A ck NO ® THC - translate in
® RCS DAP - gff L direction of
ffi '
: vggg 00E T3] PIPA FAIL ” Ma' act;d PI.PA axis
@ Load ICDU angles DETECTION :‘cte >‘r1|,glstlv
R1+ 00250 CIRCUIT FAILED unchanged!
R2+ 00333
R3 + 00333
FOAINO. 1error | ygs
needles < loaded 116 ] 51ab loop ck
values? -
@ Establish att hold
lno 3 . © FDAISEL - 1/2
3 ves |2 V16 N20E
14 1cou p/a 15 | cmc inpuT FDAINo 1and N0 T s
SECTION FAILED CHAN FAILED R1, R2, R3 stable? o

Function A/D D/A
Remaining  [Failure | Failure
Fine align NO YES
Coarse align NO NO
Att err signal NO NO
Total att to FDAN YES | YES
Gmbl anglesto | NO YES
CMC
IMU stabilization| YES | YES
loop
Cage mode YES YES
IMU fail detect | YES | YES
ckt
Coarse align in NO YES
gmbl lock
CMC can perform functions

not requiring IMU inputs (e.g.,
P77). After sach maneuver, state
vectors must be updated via P27.
G& CMC monitor and control of
bath TVC and entry lost.

Affects assurance of an ISS
command. Subsequent indicater of
an ISS failure loss.

SM-2A-2285F |
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SYMPTOM PROCEDURE REMARKS
G&N l
! | 1 YES ["Gan
GIMBAL LOCK o414 1SS it on? >
62
YELLOW | ) Nd
(2] 10 ATT 1t on? o 3] INERTIAL
P I REFERENCE
I NO LOST
1
| 4] ovarecoe |YES [5] ovace YES 6T Realign MU
:\Emé ':EZOE o V16 N20E @ Perform P51 etc.
F'DA’I = N20 stable?
isplay
I 0,0,0? NO
NO
| v ¥ 1 @ 11 yaw axis failed, IMU wil
NO YES coarse align unless Saturn DAP and
71 o vic N20E 8] ovaoe -2 INPUT AVE G selected, or perform con-
N20 agree with sWaitd0azc COUNTER/LOGIC tiquous VAOE. See G&N 6 Remark
FDAI? ® V16 N20E FAILURE under A/D failure for functions
YES . N20 agree with rémaining.
FDAI?
L 2 NOD 1f MGA already < 700, perform
10§ Maneuver CSM 4 R-1 as time permits.
to reduce MGA <709 1_1_] TRANSIENT
INPUT COUNTER/
LOGIC OR ICDU
PROBLEM. CON-
TINUE NORMAL

| OPERATION

| SM-2A-2363
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‘ SYMPTOM . PROCEDURE REMARKS

G&N . i

s I 1 | h o _ﬂ 0 h @ @ This R1 readout indicates
i Attempt reset | NO nput chan ck {vEs utput chan ckives8 4 § cmc ouTPUT IMU temp within limits.
1 o RSET =1 o V11 N10E, =1 Vil NIOE, CHAN FAILED
5 30E 11E
; YE.LLOW Ll 012 3inAof 135 7inDof @ All IMU temp abnormal indi-

Light on if: YES R R cations lost. Temp available from
IMU temperature is - . MSFN only.
out of limits <126 I 4 § vo NO [O)
or > 1340F, 5 . T )

nnrmcunpnetrl:tl::n ; N'(I)I‘rbE. GB;fN Degtt!)fm‘ = Ll TEmP @ IMU temp abnormal indica-
anca wilibe unaitaciec by = RELAY IN DSKY tion available from unaffected
IMU temp out-of-tolerance FAILED CLOSED DSKY
for at least 15 min. Critical '
maneuvers can be continued
ithin this time.
l within [f e @ Transient abnormal condition.
®G @
AL sty o YES QPIPAMSFN reports |y pg f10J IMU TEMP (® Assumes normal operation of
® FDAISEL-1/2 temps SENSOR FAILED No. 1 FDAI has been verified.
No. 1 FDAI Temp normal?
stable when com- NO
pared with No. 2 @ IMU may be used as long as
or visual cues? 11 1mu TEMP FDAI No. 1 indicates that the IMU
‘ NoL ) o) CONTROL FAILED] | isstable.
@ I L1} DSKY blank, 2 | Attempt reset 3| Continue
9 S ESTANT ;;E«::; status NO o o RSET YES{ orm operation Q@) 11 PROG It on, display the
! RESTART It off? alarm code and perform the .
YELLOW ‘YES 5 required action before proceeding.
JNO @ Attempt

Lighted by any of the 4] eVENSE GAN | cron vEs | fresh start

following: | Verify Alm 01107 START 5 CMC It on? @ SC CONT - SCS @ Restarts at a higher rate than
PARITY FAIL SSR-3 ® MSEN contact == 1/sec will trigger CMC light.
RUPT LOCK J no req Restarts at a rate higher than
TC TRAP @ ® V74E 21/2 second will sustain CMC
NIGHT WATCHMAN I 1] Compare  |YES Program  |YES| 8 ] Continue If HBR & 1-1/2 min light. 8

or VOLTAGE FAIL DSKYs running? ==® operation with or THRU
RESTART Iton, NO caution LBR & X 7-1/2 min @ ‘
both DSKYs? l e V36E Recurring restarts at a rate ] O
= ${® RSET insufficient to trigger CMC light.
pe RESTART Itoff? hag
10) Lamp test 11) RESTART YES
I ® V37E 00E NO | LTRELAY &N
e V35E FAILED OPEN FRESH
l RESTART It on, (UNLIT DSKY) START | 5sp.3
both DSKYs?
EG : Pres @® Restart indication available
G) 14| e Simultaneously from unaffected DSKY.
I 12] RESTART .___' push-RSETand e
LT RELAY m no | MARK REJECT pb ‘
FAILED CLOSED CMC FAILED —ESTANT foff? (® Al CMC functions lost.
10 l 1) Attempt reset 2] Compare ! @ This R1 readout indicates on
| TRACKER | ®{ oRSET No DSKYs YES e VIINIOE, [\ CMC OUTPUT 0CDU failed.
TRACKER 110ff7 ety TRACKER Iton, jegpy 30 @ CHAN FAILED @ Al tracker abnormal indica-
YELLOW = both DSKYs? 20r6inCof R1? tions lost.

Light on if: ‘ NO ;YES 4 @ Tracker abnormal indications
Optics COU failed or oPT 2 7 available from unaffected DSKY
VHF ranging data | »—5-] TRACKER 6] o ERO - 0CDU FAILED only.

i LT RELAY ZERO - (15 sec)
g or no good. =
5 FAILED CLOSED ® RSET T NO @ Use alternate IMU alignment
8] VHF rangin TRACKER It off program (P53 and P54). ISS and
I data being use?i 9 |NO during zero mode? | NO 9] eOPT MODE- CMC unaffected. CMC control of
by CMC? YES cmc G&N AV lost. TVC DAP attitude
e e V37E 00E error still usable.
eV41NIIE
, 1 @ y e Load 8.40 SHAFT @ If caused by VHF ranging data
10] eVI11NIOE 1 7 12| o OPT MODE - and 4.49 TRUN 4 no good, the light will return on in
0 33E NO [11] Continue No | MAN YES | @VI6 NITE < Tmini{CMC samples: VHF
I Eof R1=177 =¥ norm operation (== TRACKER It on? je=ip! Optics drive to angles| ranging data every minute).
lvEs loaded? (® This R1 readout indicates a
JYES 2 VHF ranging data no good input
T/C EMS RANGE to the CMC.
4 DISPLAY 13] 0CDU FAIL ) -
6 [ 1 ABNORMAL TECTOR @ Transient abnormal condition.
FA
ILED SM-2A-2262C
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SYMPTOM PROCEDURE REMARKS
G&N G) PROG light failed on. Prog alm
ind available by keying V5 NIE, if
1 not displayed as a main alarm.
i1 Display aim YES _|2J Compare 1 Program alarms are of 3 classes:
code DSKYs YES ERC DRIERRIT a. - ain alarm - Alarm code displayed.
= P It on, both rogram halts awaiting crew action.
~ YELLOW @ V5 N9E (if req) Dgagls” on _’ELN FAILED b. Side siarm - Alsm code not dis
Light on if: @ Record alm code : layed. Program continues.
CMC program aiarm or R1, R2, R3 all zeros? NO c. Restart alarm - Alarm code not
by bad PIPA reading 3 displayed. Program executes a
during nonthrusting NO restart.
modes. ’ & 2 PROG ALM CMC can store multiple alarms.
5] o RSET RELAY FAILED Fifks St apossce 10, 11; meonid 1
[4 | pRoGRAM @ Perform procedure ON AFFECTED ; :
ALM for displayed alm DSKY Program alarm ind available
N from other DSKY.
ALARM CODES ]
o @ Assumed to have occurred with-
00205 1] CMC INTER- > G&N out an ISS light.
NAL PROBLEM SSR-1
PIPA saturated CMC TEST
@ Reinitiate
l 00207 } =1 ISS turn-on no L2J continue
1SS TURN ON not Alarm recurs? normal operation
f YES
freant Yor dllsee 3 1 @ CP This R1 readout check:‘presenca
turn- t IMU.
| 0210 | 1] eperform  |VES[2 ] evini0E o V1IN0E ek
ISS turn-on " | 30E YES o 30E
IMU not operating Alarm recurs? 20r3inCof R1? == |1or5inAof R1 @ This R1 readout checks presence
NO NO for 90 sec after NO T of an IMU operate discrete from the
I ¥ G/ 1) PR ot iss raien | MU
,_3_] Continue nor- 4 onlup)’
mal operation ISS FAILED lYES
IMU not operating with
turn on request G&N [cmc
11 | “| SSR-1 |TEST
TH RU @ @ 00211 will occur only during
] 2 1 = YES 21 N = coarse alignment, either by an align-
00211 - - e “}';_)92" 2;039’3"‘ )2 o Continue YES @ Perform fine || ment program or by DSKY command

Coarse Align Error

P54) running?
NO (V41 N20)

g 1§
@ Record gyro
torquing angles

Any torquing
angles >100?

# align check in P52

or P54

| NO i] Continue nor-
mal operation

1] o RSET

@ Reinitiate current
prog

Alarm reoccurs?

YES [SWITCHING

1SS MODE
FAILED

NO
A

mal operation

Continue nor-

o RSET

Alarm reoccurs?

YES

2 | UPLINK

4

FAILED

NO

vy ©@

mal operaiion

Continue nor-

—

@ Monitor EMS &
tot att for normal
SPS eng operation

[ o] | e
00212 WL 4 | COARSE
67 ALIGN PROBLEM
PIPA Fail I 1SS
00217 } cdi>
Bad return from |
STALL routine @
01105 1) o RSET ves 1.2 nownLINK
- Alarm reoccurs? +{FAILED
Downlink Too Fast 3
NO
Y
3 1 Continue nor-
mal operation
| o0
01106 1 3
Uplink Too Fast
‘ G&N | FRESH
l ooz } ' SSR3 | START 3
Phase Table Failure I
01407 I—.-—‘—] Mission NOI2T o Terminate
critical burn? thrusting
VG Increasing @ RSET
I 'YES @ Check orbital
parameters and
®THC - CW initiate orbit

change targeting
and thrust as
necessary

(V41 N20).

@ IMU must be aligned by an
alignment program—i.e., by gyro
torquing rather than coarse align.

@ 1£ 00211 concurrent with
00217, proceed per 00211 recovery.

@ IMU usable only as a backup
attitude reference.

@ Downlink data transmitted at
time of alarm may not be correct.
Update must be manually verified.

@ Perform subsequent CMC
ground updates by voice link.

@ Uplink data being sent when
alarm occurred should be
transmitted.

SM-2A-2286B
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SYMPTOM PROCEDURE REMARKS
3 G&N |
1 16 N20E
OSCILLATING | | L Vis YES
OR DIVERGING = R1,2, & 3 agree >{ 10
MOTION | with FDAI?
NO
| \ @ Attempt to change state
2] vace ves P pignao ves |5 outPuT of affected bit (REF G&C check-
wait 30 sec o] Remain at zero CH12B5 list page G/1-18)
and increment (ZERO IMU CDU'S)
. N20 Stable? o FAILTO ZERQ
(within DB) @ Maneuver S/C to 0, 0, 0, and
| from there? perform VAOE
NO
NO
| { 00 !
5] inpuT CoUNTER o YES e o Tt e
LOGIC FAIL OR N20 Static? o 10 Oz f fusctioens compini i
ICDU PROBLEM
ICDU problem should cause 1SS
LM
| "
| !
[7] ves B TRAnsiEnT
~ N20 agree INPUT COUNTER OR
I with FDAI? ICDU FAILURE.
Continue normal
operation
| “
y O
I 9] counten FoR
AFFECTED AXIS
l FAILED
I 1 6
1] vintoe 1] outeut
I 12€ YES CH12B5
2,6017inD (ZERO IMU CDU'S) (® 158 lite should illuminate
I of R1? FAILTO 1
| NO
' DO
I 12 ves P8l OuTRUT
1,3,0r5 CH12B4 All IMU functions lost
in D of R1? 1  COARSEALIGN ®
I FAILTO1 |
I NO
J' ©) (@) Perform G&N SSR-1 as time
jj] CMC permits
I INTERNAL
PROBLEM
SM-2A-2406
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SPECIAL PROCEDURE REMARKS
ROUTINES
SSR-1 @ 2 ®>Allow aminimum of 78 sec for
3 | @ Record 4 | oVINIE R2 23.
CMC TEST l: 1 | @Self Test I,(EE;E(OUNT) L] 1374E
o V3IE U%E R2 - (SCOUNT) @ Record
sV25N) R3- (SCOUNT + 1) R1-(SKEEP4) | | (3 .
1365E ® V5 NIE e ENTR Problem is in erasable memory.
E/E.E Verify aim 01102 e 1377E
e V15 N:éBSE o V5 N8E @ Record
3 Record: R1-(SKEEP7) t use of CM
I b N%E NO ,J_J CMC R1-(ALMCADR) © Transmit to MSFN %.:::mm#: :vﬁua(t:ion (via
? ALMCADR i :
A>3 —o [PROBLEM SCOUNT? SKEEP 4 ?na::rlr'l}:g.ol the succeeding steps
00002 00001  SKEEP7
| YES :rsrgu @ Terminate use of
& 0 9 cMe (® cMc self check tests only
: erasable and fixed memory. Other
5 | Terminate L6 ] Show BANK internal problems cannot be deter-
I self test SUM check mined by salf check.
e V21 N27E e V37E 00E
0E e VIIE
@ Perform the FL V05 NO1
| following when @ Verify R1-R2 or
time permits R1+R2=711717
If not:
o Record R1 & R2
l @ PRO for next
- bank (43g banks)
7V‘?r.;l‘e(;éall ck © V34E
L4 @ Transmit recorded .
| 3E N (3 @ data to MSEN @ All CMC functions lost.
i f
Eof R1changes  |__g = L?[:c 'E;?'"m use.0 @ Do not use CMC control for
every 5 sec? attitude maneuvers.
YES
I Y ® 7 (@ RCS DAP unusable since T6
9] CMC 1t came YES CMC It goes YES 111 T6 COUNTER :it:‘l:sur controls DAP jet firing
on during maneuver? out after maneuver? CMC FAIL
I NO DETECTOR FAILED
NO
= 8 @ TVC DAP and auto optics
A ' itioning lost
15] TRUNNION k8 R
YES .
| Optics pwr on? |gpp 134 VAT N9T or | YES |14] @ OPT ZERD R SHAFT COM-
auto optics position YES |MAND REGISTER
NO ing being done? CMC It off? bd FAILED
NO
NO
I * 9 @ Optics/CMC interface lost.
6] @ OPT PWR - 171 TRUNNION :J;;Jal::;:)atl LOS marking routine
NO YES OR SHAFT 0CDU J .
<+ CMC It off? ]| COUNTER FAILED
v
I 18] Uplink NO [19] euPTLM- 10 @ CMC uplink unusable.
SSR-1 blocked? cK Vil 20] INLINK
YES CMC It off? —| COUNTER FAILED
| o Ino o
b " @ IMU cannot be fine aligned.
|§: | YES [22] Gyro torquing |V ES [23] cmciott | YES[24] GYRO
| IMU pwr on? n process? after gyro torquing? TORQUING CMD
ON NO J NO REGISTER FAILED
| v { IMU cannot be coarse aligned.
: YES YES ign by caging and/or fine align.
Coarse align 26| CMC It off 27 | 1coU 90 Y. ; )
' in process? i_’Ea Tor coarse align? }_’ COMMAND CHCatitih aroen gy out o
REGISTER FAILED] | 2%is control o ost.
I NO ] NO
y @ cmc TVC and entry control
28] o PWR IMU - 23] o VIGNZIE 30] PIPA lost.
YES [ Any register ZERO | YES | COUNTER
| CMC It off? or incrementing at -9 FAILURE COR-
extreme rate? RESPONDING
] NO TO FAILED
| G NO REGISTER
v 5 9 14 READING @ IMU usable as attitude refer-
evence only.
2L cuc FaLeD TKTERFAGE
| FAILED

SM-2A-2287C
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. o - PROCE DURE REMARKSS
ROUTINES
SSR-2
YES 2 ROLL
CMC JET N 53 il > .
RE.CONFIG '—l—’ Rotation? Axis?
yNo PITCH or YAW
] X } v @ Starred (*) outputs are single
Translation n - ® . ice?:ommands. For RCS failed on,
direction? Jet Determination Jet Determination | | the failed jet is the indicated jet.
For output channel failed open,
Yorz v 2 Output Icr;f;:]' Output ::r::: .lheAlail:d jetis the'correslponding
tin the rotat 0.
I ) jet Determination Chan 5. Jet | 31 Ch‘"s' n_| 3 !e nr E‘rg ;i:sr?.asz?nﬂ?dgégsgfve
¢ Tpat gggg; Eg gggg; g; 00005 in chan 5 (A3, C3 + pitch
@ Output Chan 00010° AS 00004°| D1 : couple). If observe 00004, C3 can
| 61 jet Determination 33;;65 3'1’ J;‘ca x37’5” 00005 | A3,£3| X776 | 00005 | B1, 01| x7757| | Mot be commanded on by CMC.
i A3, 00004°| A3 - 00010*| D2 - h i
| | ot | [ 00011 |+ | Ak, ca | x7677] | o00r2 | a4, ce| x775| | o002 | 8, 02| xi737| [SZmp 1 {autput chan) conteins
Output] | Chan | |og140 | (20) |83 D4 | X7577| | 00020%( D3 00020°| A1 failed : |
Chan 6 | Dir | Jet 31 00146 | (4)) | A3 B3, | x7577| | 00040°| D4 00040°| A2 - failed jet from the R1 (output)
00006 |-Z | B2 D1 | X3777 4, D4 00100°| B3 00100°| C1 ) ivsla(ilvo;t when a rotation command
gg?l(l] 4yZ i; 2% X5;77 00220 |+(2J) : B4,D3 | X7677 00120 | B3, D3| X7773 00120 | AT, C1| X7757 gen-
5 X6777 00231 |+(4J) | A4, B4, | X7677| | 00200°| B4 00200°| C2 - i i i
00220 [+Y | A1, C2 | x7377 l | 3,03 00240 | 84, 04| X7767| | 00240 | A2, 2| X737 %n!n R1, Ais vehicle configur-
| ¥ ¥ | 0-No DAP
1- CSM only
'S PITCH or 2-CSM + LM (asc + des)
3 YAW - 3-CSM +SIVB
.i] Initiate DAP ‘fm'L '_J Axis of 10} |nitiate DAP 6 - CSM + LM (asc only)
load failed jet? load In R1, B is quad A/C for X
® V48E o VASE translation:
FL V04 N46 FL V04 N46 0-FAIL A/C
o V24E o V24E 1- USE A/C
Aor b BorD AorC Faled ot -1 BorD In R1, C is quad B/D for X
Failed jet in quads? ailed jet in quad? translation:
0-FAILB/D
| ® 0 ® C 3 ® 3 ) 1-USE B/D
1 - K m 13 14 In R1, D is DAP deadband:
A(C) isolation B(D) isolation A(C) isolation B(D) isolation 0- 0,52
®AUTO RCS A/C @ AUTO RCS B/D ®AUTO RCS PITCH @ AUTO ACS YAW a0
| ROLL failed ROLL failed failed thruster - failed thruster - E |s0the DAL rate;
thruster - OFF thruster - OFF OFF (RCS failed QFF (RCS failed W
(RCS failed on (RCS failed on on only) on only) 2. 3’%2/ oo
only) only) * ADTDE E @ AT0DE E 3. 2,000
© ABCDE E ®ABCDE E e NNE o 1INE g Le .
o01111E o11111E o PRO ePRO in R2, A is roil selection
e PRO e PRO 0-Use B/D
T I ) I . 1-Us AlC
| ‘(®) Translation (Y or ) will be
I @ -single jet and result in excessive
= .RCS prpint consumption.

| load komplets DAP @ Rotations (pitch or yaw) will

be single jet. X translations will be
FL V06 N47 2jet.
ePRO .
FL V06 N48 @ N47 and N48 display other
o PRO DAP parameters assumed to be
correct.
SSR-3
I ! @ 4 3 NO YES h® State vecmrdand CMC time
o e should be updated. All nonpad-
| FRESH START l——’ Restore o] 2 Restart DAP 3 Fresh start g L CMC FAILED loaded parameters, except time &
I erasable memo & re-establish re-occurs? sta'tje ve;ctbor,(miltl: be properly
REFSMMAT updated by programs in
® Contact MSFN NO their proper sequence as if CMC
© V74E (erasable ® V46E (undocked) had just been turned on when
dump downlink) ® V45E (docked) fresh start occurred.
l Do P27 (as Do P51
necessary) (@ Extended V74 permits MSFN
Fresh start by V36? to examine all pertinent erasable SS R - 2
1 locations to determine if any
| 5 parameters need reloading. THRU
Select initial
prog of mission @ DAPis shut off by freshstart |  SSR=3
$> phase & continue & must be re-initiated by V46.

I operation (D REFSMFLG HDSUPFLG, and
NODOPQ 1 flag are not changed
by fresh start. All other flagwords
are reset by fresh start. Flags are

I set again by performance of CMC
programs in normal sequence.

‘ l SM-2A-1828J
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SPS MALFUNCTIONS INDEX

1 SPS PRESS

YELLOW
la FUEL AND/OR OXID PRESS HIGH
1b  FUEL AND/OR OXID PRESS LOW
1c FUEL AND OXID aP >20 PSI

2 PITCH (YAW)
GMBL 1 (2)

YELLOW

3 SPS PREMATURE SHUTDOWN
3a NO SPS IGNITION
4 SPS ENG DOES NOT SHUT DOWN AUTO

5PS

4a SPS THRUST LT ON - NON THRUSTING
5 SPS Pc ABNORMAL

6 SPS He VLV tb - ABNORMAL

7 He PRESS LOW OR DECR

8 N2 A (B) PRESS LOW

8a SPS INJ VLV PARTIALLY OPEN

9 SPS INJ VLV IND ABNORMAL

10  NO PRPLNT LINE TEMP CONTROL
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‘ SYMPTOM PROCEDURE REMARKS 1c
‘ '
YELLOW
Light on if:
FUEL or 0X:D 2
PRESS - C/W FAILURE
> 200 psia I ) o
< 157 psia
1 U NORMAL @ Normal operating pressis 170-
FUEL ANC/OR || J3LJ SPS FUEL and | YES BOTH HIGH §3] @ SPS He VLV 2 ;9?dvs'f- MSFQW:L';sdea::elLand
OXID PRESS HIGH [ | gl OXID PRESS ind ®] (both) - OFF no f41 1At S0AK] | backup onboard indications.
y agree? BOTH SPS thrusting? &4 INTO PRPLNT TK
>195 psia NO LOw YES @ Attempt temp control by
y 3 orienting CSM if possible.

b a. Fuel & oxid press high, orient
FUEL AND/OR J Burn mission | vEs |8  Continue -X axis toward deep space.
0XID PRESS LOW critical? burn b. Fuel press high, orient-Z, -Y

NO quadrant toward deep space.
) 5 .. Oxid press high, orient +Y, +Z
(<170 psis ; v 4)] TEX0 ‘
q toward deep space.
I 1) o AV THRUST 8] DUAL He
A&B-OFF REGULATORS @ Engine chugging may occur if
FAILED OPEN SPS Pc is <60 psia. Corresponding
| fuel & oxid press is =85 psia.
) 4 2
3 @ Control fuel & oxid press
SPS thrusting? | NO _ 10 COLD SOAK between 170 and 195 psi by
%1 PROBLEM manual actuation of He sw.
YES Individual activation of the He
v 5)| switches will identify the failed
regulator leg. Flow through
T1] Bothsps He |VES H2J @ SPS He VLV 13] AuTO CONT f| failed regs will exceed the caps-
VLV tb's bp? (both) - ON No | OF HevLv ability of the relief viv.
Both tb's bp? FAILED
NG @ Open and clese He vive
YES N
| W 3)| Manually for sach burn.
18] FaILURE IN 15] DUAL He
He SYS VLVS FAILED
I CLOSED
3
16J Burn mission |YES|IL] @ Continue
I critical? e burn
INU
181 AV THRUST
A &B - OFF when
fuel/oxid press =
| 140 psia 2
v )
e ONE vesp HEAT LEAK ® Cauti
FUEL AND OXID SPS FUEL and [HIGH|20J gpg thrusting? | NO [21) MSFN verifies f=—ipf INTO SYS JAF between SPS FUEL and ~
==pp{ 0XID PRESS? | high?
AP >20 PSI I > 0 T press high? %(ID PRESS should not exceed
ONE LOW i psi during 8 burn. Begraded
L 28 | Inhibit failed performancs, rough combustion,
A 6 1 instrumentation land/or engine fathire may result.
23 . 4 £ e C/WINHIBIT
SPS thrusting? [ NO MSFN verifies | o §25) INSTRUMEN- g f® C/WI!
I g press low? - TATION FAILURE (if oxid)
YES 4 7C - INHIBIT
IVES (if fuel) @ i :
I ! ves— 22— 70 - INHIBIT =/ Prior 1o smergency SPS opera-
NO Burn mission 28 Press decr? Except in emer- fion; T’""'"Vkm'm""
== critical? gency, do not cycle wow tanks.
NO He vlvs - possibility PRPLNT LEA
YES of tk rupture OR He LEAK
3 1 6 1
30J & Continue 3] Decr occur YES|32] Attempt
burn during engine = manual He repress
perationt @ SPS He viv (both) 5 D ® A subsequent p8 burns
NO N ves|33) restRicTeD ||| - should be made with SPS He VLV
Press incr? He LINE (beth) - OFF to minimize AP
' e between and oxidizer.
NO
i ) (3)
I N} o AV THRUST ] COLD SOAK 196] 4 S COM-
A&B-0OFF PROBLEM PLETELY CLOSED
. 1 3 SM-2A-2289C
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2 SYMPTOM

PROCEDURE

REMARKS

[HRU
3a

Q

1
After SPS shutdown and

Overcurrent occurs
in respective drive
motor or gimbal
actuator.

2
PTCH (YAW) before SPS GMBL MOT
GMBL | (2) shutdown

® TVC GMBL DR PITCH
(YAW) - 1 (2)
YELLOW ® Perform gimbal trim check
Light on if:

Gimbal control maintained ?

eadtac
Gimbal drive circuits
are not C/B protected.
Before proceeding with
step 2, MSFN may be
able o provide failure

identification.

YES:

4 | c/w FalLURE

2| DC lood check

@ DC IND sel - FC 1
® SPS GMBL MOT PITCH

Q

(YAW) - - Stort and
hold for check

3 | GumpaL

MOTOR FAILED

Amps abnomally high?

NO YES

O

5 | OVERCURRENT
SENSOR FAILED

@ Automatic transfer from the primary
system to secondary occurs with an
overcurrent provided the TVC
GMBL DR switch is at AUTO

For subsequent AV's, place TVC
GMBL DR sw to alternate servo
position in affected axis.

@ Selected gimbal motor is operational
when SPS Pitch (Yaw) 1 (2) cb is
opened while affected gimbal motor
switch is held ot START. However,
overcurrent protection and switch-
over capability will not be avail-
able. Close the cb to turn off the
gimbal motor.

@

SPS PREMATURE
SHUTDOWN

_‘_I Single or dual

NO SPS IGNITION

2 ] sc cont
mode ?

3 | Output chan ck

DUAL,_ CMC
bank ? > 1 o AV THRUST (2) -
SINGLE SCS OFF
® Recycle to
ignition in P40
o FL V99 N40
o RRO
o VOI NIOE, T1E _LICMC INTERNAL
NO
1in Aof RI? PROBLEM
® "0
v
5 | cme-scs G&N
INTERFACE FAILED
OPEN SSR-1
| CMC TEST
. :
S ansesiNg |no p N ape
| VLV ind (4) CLOSE? « #| FalLeD cLOSED
YES
8 ch SPS He VLV
or cb PILOT S p 9 ] enG VLV
VLVS - open? 4 CKTRY FAILED
* O ©)
ﬂ] SC CONT scs .ﬂ EMS AV ES 12 | £ms couner
mode? P! counter < - 0.1 fps P> RESET PREMATUREL
cMC lNO
13 sps THRUST no P e v THRUST
It - on? 1 (2) - OFF
= o AUTGRCS SEL
YES +X (4) - OFF
A4 | (1) e THC - cmd +X
3 o THRUSTON pb -
Output chan ck 16| ONE BANK push
* g‘;:”w“ @- FAILED < SPS THRUST It on?
® Recycle to A NO
ignition in P40 l
o FL V99 N40
o PRO YES
o VOI NIOE, 11E 17] sps THRUST \_]. THC - cW
YES oI on » THC - cmd #X 8
1in AorRI? = © THRUSTON pb -
NO NO push e 19 sc cont
1 @ C ¥ Q‘ SPS THRUST It - on? e it
2 NO
20 CMC-5CS
CMC INTERNAL INTERFACE
PROBLEM FAILED OPEN v
22]e cb DIR ULL
(2) - open @
 DIR ULL pb - push
San o THRUST ON (5 =
SSR-1 push _23J +X TRANS
LOGIC FAILED
CMC TEST SPS THRUST It - on? ol LOCIC FAIL
o)
2‘[ EMS-SCS
INTERFACE

FAILED SHORT

@ Affected bank ma

@ Troubleshooting assumes original
switch positions at time of shutdown.

@ All G&N SPS capability lost.

@ Manual on-off procedure

a. At TIG -1 min, SPS THRUST -
DIR ON

b. At TIG, AV THRUST A(B) -
NORM

c. ATTIG +3 sec, AV THRUST
B(A) - NORM (if dual
bank) —

d. Terminate burn on AV or time
by AV THRUST (2) - OFF.

G&N SPS on-off control lost.
TVC DAP unaffected.

@ AV capability lost for offected

bank.

@ Perform EMS AV test and if OK,

use AV counter to monitor burn.
Use manual on-off procedure
(Remark 3).

still be avoilable
using SPS THRUST - DIR ON.
Alternate bank unaffected.

THC must be CW for SCS AV
capability. SCS auto AV lost.

@ For SCS AV use DIR ULL pb for

eng on initiation (+X TRANS logic
function lost).

CMC AV capability unaffected.
SCS AV auto on-off lost. For SCS
AV use manual on-off procedure
(Remark 3).

SM-2A-1460R
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SYMPTOM PROCEDURE REMARKS
@ 2 Assumes SPS eng shutdown
SPS ENG ' [T sesthrusT NG f2] sccont  [CMC ST cmc San with AV THRUST sw.
DOES NOT It on? " [ mode? INTERNAL > i
Gt bV | - = e SSR.1 (@ Al G&N SPS capability lost.
AUTO | J ES CMC TEST
i
—{ Gaution 1
- Make certain pre-
4| cpsTHRUSTIt | ! | valves remain
on (non-thrusting) i closed to prevent
inadvertent SPS
| ignition
A
4 Jo cb sps
PILOT VLVS (2) -
OEEH
| L ) 4
I.b_.] sccont  |SCS]8Jesccont- |no I EmsAvieest 2 §2) 65 muzer tog, S
| | niode? CMC ®{o Perform AV test |, 0 8] sps read via EMS. E Fi}NC_OFyF &
cMC SPS THRUST It on? SPS THRUST It o THRUST OFF cb EMS (2)-open turns off SPS
open
¥ YES remains on? LOGIC FAILED THRUST It
l YES
>-0.1 4 @ SCS AV capability remains.
f Mgusg use man thrust on/off in
9, E!\AS av psv 10] EMS @ Determine EMS em;'v
display® FAILED capability. EMS
eTYT FUNC-QEE & cb EMS (2)-open
1Tps turns off SPS THRUST It.
I y @
1] sps
THRUST OFF
CIRCUIT IN
| EMS FAILED
. v ® ® Do [13] white stit in PAD, ther
H2le sccont- |y 2 omcoutput [ves (4T Reser £xitPAT to terminste ave .
) MODE - SCS & chan check | OUtPUT Chan
['SPS THRUST It on? ® V01 N10E ® V25 NOTE
e 11E 11E
1in A of R1? woogg
l NO
; 3 6 ] (®) Only G&N auto thrust on/off
15] scs-cMc 16] ne.check lost.
INTERFACE output chan 2
SHORT ® VOI NI10E ves 17 cmc
11E >1 INTERNAL
0Oin A of R1? PROBLEM
NO
2
18] ome G&N
OUTPUT SSR-1
CHAN FAILED CMC TEST

SM-2A-2424

THRU
4a
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SYMPTOM PROCEDURE REMARKS
I @ Auto on/off lost for thig bank.
s8 man thr, l on/off in @ Short
test burn |n ay be perform:
4o @ SC CONT - (further verify (anlure) For alt single
3 (verify) bank burns, peﬂovm
Was this a single SINGLE BANK ON/OFF LOGIC If ignition occurs in failure
(dual) bank burn GROUNDING on low side of thrust circuit. Auto
or non-thrusting? SHORT on/off lost for that bank (bank oper-
4a DUAL able using man thrust on/off).
. N-

(CONT) BANK UL (® Lose SPS THRUST It test
(in EMS AV test). If monitor SPS
arming via SPS THRUST It:

21] EMS AV test @ cb EMS (2) - ¢l
@ Dim cabin Its for ® EMS FUNC '§V
I following tests o EMSMODE -STBY
© Perform AV test ® Set AV ind - negative val
and compare rela- Auto thrust on/off still available via
tive brightness of EMS but above monitoring capability
the It in test 23] AV TEST lost (i.e, SPS THRUST It comes on)
4 (10 sec) vs failed when EMS test done & AV ind sst
o CIRCUIT FAIL- prior to next bum
24 ] o sPs THHUSTIYES condition no [22] oiasesi | YES JUREIN Ems : '
| DIR-ON AV It is brighter? go out? ®1 (06) Test burn (=1 sec duration)
® Compare relative Set up for SCS TVC mode
brightness of It NO Mt;nilor in P47
with sw - ON vs If failure intermittent, establish
l “ailed @® . failure condition before doing
@ SPS THRUST 25] POSSIBLE s >0.1 burF (sppirpg/puxrinq panel,
OIR-NOR SHORT ON HIGH ’ cycling/teasing sw).
Lt brighter with YES X SIDE OF THRUST (26] ems Av i EMS Perform nominal SCS burn except:
owon? OFF CIRCUIT display? A FAILED @ No SCS THRUST pb (failure
0 <oiim siks t'urns eng on)
@@ @ e ch SPS PILOT VLV (2) -
I ! open
29] o Cycle AV m-rossms I.lﬁ_ﬁ1 min
THRUST A(B) SPS THRUST LT @ AV THRUST A(B) - NORM
sw's from OFF GROUND [For single bank, use affected
I tu NORM, tap SHORT IN EMS sw only. For dual bank or non-
and press pnl K3 thrusting, sel affected bank sw
and note if @®@ = if known, otherwise, test bum
there is a change HARD using bank A(B)]
| in the state of SHORT IN SPS IG
the It NO § GROUNDING © cb SPSPILOT VLV MNA
State of It changed? [ CIRCUIT (MNB) - close
[For single bank, use affected
I YES cb only. For dual bank or non-
thrusting, close affected bank
8 L ® 4 cb if known, otherwise, try test
(31 INTERMIT- burn using bank A(B)]
TENT SPS IGNITION
GROUNDING ® cb SPSPILOT VLV MNA
CHORT (MNB) - open
© AV THRUST A(B) - OFF
NO IGNITION
@ Wait =3 sec
@ cb SPSPILOT VLV MNA
(MNB) - gnggt‘?
o AV THRUSTA(B) - OFF
If no ignition in (10), failure
off high side of thrust circuit. If cb
I did not open, may require longer
time dependent on location &
resistance of short.
REMARKS (CONT)
Q‘ Alternate thrust oroced b. Man thrust on/off using failed IGN +3 sec If no ignition in failure
(aTter fault isolated) bank (for dual bank operation) ® ch SPSPILOT VLV in SPS THRUST It circuit. Auto
8. SPS THRUST It circuit fail- Parform nominal burn except: (failed bank) - close on/off exists for both banks.
ure or normal single bank m n OXAXXXAXXXRANXNXN Ignore SPS THRUST It as cue for
burns (using alt bank) PS PILOT VLV (2) - eng armed & thrust on/off. cb
Perform nominal bum except: on (verify 1fSCS EMS (2) - open turns off SPS
Bum pre ° FUNC - Q.ff. }'HC -+X THRUST It
—% HRUST ON S )
° FUNC - (varify) pb - push @ 1f no ignition ip (10), failure
o cb EMS (2) - glose o i (2) - glose X fust imalt bank. Repeat(Q)To further
TI8 -1 min XXXXXXXXXXXXXXXXXX isolate failure. 1f SPSTHRUST It
@ EMS FUNC-QFF @ chSPSPILOT VLV ECO l_lT_OI :ECO 40 sec no longer on, short may have
o cb EMS (2) - o tn (operable bank) - EI:ECO -10 sec fused, or if intermittent, short may
(tumns SPS T o AVTHRUST (2)- ® cb SPS PILOT VLV be lost tamporarily. If short cannot
It off) (failed bank) - be re-established (tapping, cycling,
® Use normal shutdown stc.), both banks available (use
for operable bank suto thrust on/off).
® cb EMS (2) -
(2)- gpen SM-2A-2425
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SYMPTOM PROCEDURE REMARKS
' PSP [ 1] spsFueca [YES [T Burn mission \NO, | 3] eAv THRUST
ABNORMAL *'| OXID PRESS critical? [ (2) - OFF at SPS
normal? Pc=70PSI
>110 psia YES
< 90 psia NO
. 3 s
SPS 4 | Continue burn N0 '_5] MSFN verifies ygi 3 ] INSTRUMEN-
11 INJ N0~ fetpf rormal acceleration PITATION FAILURE
one or “”:’ " and sys parameters? @ Failed bank should not be used
FUEL and/or OXID partially close 1N0 except in an emergency.
| PRESS HIGH (LOW) YES Q@)
“i] He l:g:& @ SPS engine operable until engine
A } G) TION, I:FAI LNUARLE indications require shutdown. Engine
T ENGIN : chugging may occur if SPS Pc is
_7_] oAV THRUSTH 8 VLV BANK CLOGGED PRPLNT| <60 psi
OFF (failed bank) FAILED LINE '
| 5
| THRU
] 6
[ YES NO ®SPS engine operable until engine
SPS He VLV tb - 1 | SPS thrusting? 2] @SPSHe  |umugel 3] SPSfuel& dications require shutdown. Engine
ABNORMAL VLV 1(2)-ON oxid press? VLVS FAILED chugging may occur if Pc_ is <00 psi.
NO th's gray? CLOSED Corresponding fuel & oxid pressure is
STEADY =85 psia.
YES
9 1 2
[5] ospsHe  |ves[ 6 ] HeauTO @ Open and close He veives
VLV 1(2) - OFF a DE manually for ssch burn.
s bp? MALFUNCTION

lno

7 J tb OR ONE
He VLV FAILURE

i

SM-2A-14610
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SYMPTOM

PROCEDURE

Q

@

©0O

REMARKS

MSFN will monitor redundant He
press imtiumentation,

7 "
I \ | o 2 He depletion imminent. SPS
He PRESS i MSFN verifier |\ oo 2] LeAk IN He o will e
LOW OR DECR SPS He PRESS low  [=—mif SUPPLY indications require shutdown.
| |Lor decr? Engine chugging may occur if
o) SPS Pc is <60 pri. Corres=
ponding fuel & oxid presure is
85 pria.
l _3_J He INSTRU- .
MENTATION
FAILURE
N
’
4 1] ind check
N2 A (8) |
PRESS LOW © 5PS PRESS IND sw
I SN2, ) B | o »-—] IND FAILED
- 0S4 Press nomal?
YES
$PS INJ VLV Operation at <350 pai results in
PARTIALLY ! portially open ball vivs and
hazardous engine operation.
OPEN Py ] _‘_] o Operate hazardous engine operation
| N2 A (8) erigiie on b
LEAK OR FAILED o
| SNSR
$PS operable on redundant bank
| If one bank failed.
9
2
SPS INJ VLV IND »—'-r ; _.J o Continue burn _‘I ONE PAR
SPS thrusting?  [YES Double or
ABNORMAL [™"1single bank operation?|DOUBLE ves | OF BALL VLVS
s ole bank ope MSFN varifies viv FAILED CLOSED
. losed?
One.open duting SINGLE clowd
non-thrusting NO
One or two closed
during buen "";‘ 5] insTRumen- 6] INSTRUMEN-
for,burn efttemet TATION FAILURE TATION FAILURE
l 7 . 8
MFSN verifies ONE PAIR
“vlv open? YES ?:ILGE;LLOF\‘I;':/S
| "G
@ Failed bonk should not be used
i .
i] INSTRUMEN- except in an emergency
TATION FAILURE 'I_I. AV THRUST
(failed bank) - OFF

NO PRPLNT LINE
TEMP CONTROL
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RCS

PAGE 5-2

ba
6b

RCS MALFUNCTIONS INDEX

SM RCS A (BCD)

YELLOW
RCS PKG TEMP HIGH
RCS PKG TEMP LOW
RCS QUAD FUEL TK PRESS LOW
SM RCS QUAD FUEL TK PRESS HIGH
SM RCS He PRESS LOW OR DECR
SM RCS PRPLNT QTY LOW OR DECREASING

SM RCS PRIM FUEL TK TEMP
A(B)(C)(D) HIGH

SM RCS PRIM FUEL TK TEMP
A(B)(C)(D) LOW

SM RCS PSM

YELLOW
He TANK PRESS HIGH
He TANK PRESS LOW

CM RCS 1 (2)

YELLOW
CM RCS MANF PRESS HIGH
CM RCS MANF PRESS LOW
CM RCS He PRESS LOW OR DECR
CM RCS ENG TEMP FAILS TO INCR

DATE 9/1/72
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SYMPTOM
. — PROCEDURE ]
- | REMARKS THRU
' —_ - 1d
l SM RCS l [1 ] Isolate quad @ inati
e o ‘Ijl.lummllmn during boost or imme.
tely following orbit i i
| e SM RCS QUAD A ": oot hating.
bed i
- YELLOW (BCD) He - CLOSE 2 I Deactivate htrs Y i
Light on if: © RCS IND 5ol - SM *SMR i (@ anic
ENG PKG TEMP A(BCD) RCS ENG A 4] Activate redun | [\ Anticipated PKCE TEMP operatin
Ll ___HIGH (BCD) PKG B) dant htrs range 115-1750 v !
750F ~{ SM RCS pkg temp? 4 HTRS - OFF 55275 i
> 2059F F. — _3...’ SM RCS ENG © SM RCS ENG A B
QUAD FUEL TK I NORMAL LoW Pkg temp decr to YES A(BCD) PKG HTRS v (BCD) PKG HTRS-
o | < 17502 =1 | FAILED ON 2 @ High PKG TEMP does not
e " T ©SM RCS QUAD A present hazardous condition.
Ly | @ i_@ (BCD) He - OPEN Switch to redundant heaters
- — to conserve elect power.
s @CI) 5 l Orient CSM no L6 INSTRUME? i @ o
s S TR ) 7 When attached to SWS,
- : | , changes
PKGTEMP  pod 2 N (BCD) He - OPEN e L [_—l—smm s I orientation cannot be imp! mented
gTe ] o e ¥ M{slon _rzquimnent: control SWS
> 1750F quad cooling 8 | Inhibit failed orientation to vary narrow band.
e instrumentation @
R TRIBIT When attached to SWS, orienta-
YES §8 (5D, 68, 60) - t!on problems can not be con-
I J INHIBIT sidered as occurring. Ref 4.
9 | ORIENTA- ¥ ®©s
nsors powered
Tion PRoBLEM [—[10] e SMRCSENG A 0 o Qs 5.0 451
: (BC0) PG HTRS -1 PWR CONT (pnl 276).
0 I T _ System usabl.
Ib Activate .
SM RCS | If SM RCS PKG redundant htrs @ E: ey of st
swcs l U SMACSPIG relndant s imate temp of affected quad.
LOW l =P®| not actuate eng (BCD) PKG HTRS-
: iy !solnn il 7 @ Actuation < 55%F might result in
Mo iy oL nes QUAD A engine explosion. Four AUTO
- T nCe IuADS 12] SM RCS ENG e RCS switches and both ROT
0\ e OF ves A (BCD) PKG HTRS System usable CONTR PWR DIRECT switches
P mcan 1 FAILED OFF with redundant htrs must be OFF to elec isolate
ND affected quad. If there were eng
| __;m @ @ viv lg:;g(lm while PKG TEMP
' oo was F, close prpint isolation|
for quad heating YES '—];:G :rnncs ENG 16 45y“e.m usable vivsin l"lFlId quad. Rnctivaur
l Temp incr? FAILED OSF'F& : by orientation qu.: v D, e
? quad reactivated, first pulse on
ND each jet sh
‘ _]_g_] Inhibit failed 9] s sw U lharIori:n:i‘;:jtzlen‘f‘;c:;d
7] IRSTRUMEN. instrumentation —]ENG A (Bcgfls’x soak. N
I TATION FAILURE [>] * CIVINHIBIT gy FTFS ] :
, 68, 6D) - = icipated Y
_ - T ) System usable @ _A‘ quad fuel tank press
] Rc's e O : 75-195 psi. In addition to
o e Il cwen PRELS r.:!:AAN'F PRESS, MSFN can
| @ R o CUITRY FAILURE QUAD A (BCD) of u:'l:tquu:c: bl
. He - OPEN '
SM RCS QUAD I
‘ M RCS QUAD. 23] s SMRCS System usable Q9 MSFN must be used for SM
I > g:’é&gé:cm f RCS quad fuel tank press
e me - A] e , _gg] T indication of affected quad.
= ! 1 quad He manf press instrumentation @ Quad
. uad usabl i
. @ @ 1 - LOW ° gﬁw‘;gﬂslsﬂ fuel tank pr.c:ln:rla?‘(ggisqiu.d
b , BA, 6C) - y
SM RCS QUAD l [26] o sMRCS 27 : @ y @ INHIBIT , :I;?Lfg il uu! e e
FUEL TK PRESS o/ QUAD A (BCD) SEA I 28] DUAL He prm T8 oy i g
HIGH He - CLOSE HELIUM SUPPLY REG ASSY Nofw burn "":“':‘l:“v ey
. ) ue to i
o | Mus:;thla_" S FAILED CLOSED A] INSTRUMEN] film cooling. 0 inadequate
g sliai mant TATION FAILURE
press, accuracy of 30| When quad
'S,M HCS_ csbs L - Pl @ A prpint leak will not cause low
RESS ind <170 psi o o s ot o e
Suad fuel tank press JYE5 © SMRACS QUAD A solson s open
ecr with use? | (BCD) He - QPEN[yg |35 BOTHSM ®
NO Return high? | RS He A (BCO) g;t{ s ok g
[32] Inhibit failed REG ASSY FAILED 225‘3: i R'I,_..M gl
I 1’ INSTRUMEN-| instrumentation '01 OPEN P <T0w
TATION FAILURE[ 7] ® C/WINHIBIT 33
® SM RCS
SA (C. 6, 60) f== QUAD A (3CD) 3 WSFN VERL ®§:.;"ﬁ‘ e e s ey
1 INHIBIT oy FIES SYS USABLE R e g oot
SM-2A-2202C
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3a | SYMPTOM PROCE DURE REMARKS ®
RCS QUAD |
1 ® Sensors powered by cb 3 (Quads
2[sM RCS He PRESS |1 ] Compare He 2 A, C) and cb 4 (Quads B, D) INST
LOW OR DECR “7 press & prplnt qty NO .Z_J INSTRUMEN- PWR CONT (pnl 276).
Both low or decr? g4 TATION FAILURE .
28["SM RCS PRPLNT @ He press can be estimated from
YES quantity remaining or
g!gﬁéav;l?‘g i ' d obtained from MSFN
3] lsolate He sys 3 @ Differentiation between a helium
e SM RCS QUAD and prpint leak not determinable
A (BCD) He- 5| eSMR i.] He/PRPLNT from onboard instrumentation.
CLOSE 2| Quad foel '—] SM RCS LEAK BETWEEN Subsequent operational capability
YES uad ue YES | QUAD A(BCD) QUAD CHECK may be determined with MSFN.
Press decr stops? tank press decr? peeg{ PRPLNT - CLOSE vEs | VLVS & PRPLNT
NO NO Press decr? #{ ISOL VLVS (@ Quad usable until SM RCS quad
J lNO @ fuel press (fuel) drops to <75 psi.
3 \ Place SM RCS QUAD A (8CD)
[ 7] HELIUM 8 | HeLEAK [9 ] PRPLNT LEAK PRPLNT - CLOSE. Firing jets of
LEAK UPSTREAM BETWEEN He ISOL]| DOWNSTREAM OF - press <75 psi may causs olnoino
OF QUAD He ISOL VLVS & CHECK QUAD PRPLNT ISOL wall burn4through due to inade-
VLVS VLVS OR He/ VLVS quate film cooling.
PRPLNT LEAK BE-
] LOW OXID CHECK Y (8 |® 1t prpint eak s atjot v, firing
| [11] esmRcs VLVS. MSFN CAN 10} lsolate jot may result in en explosion.
QUAD A (BCD) DETERMINE quad electrically
He - OPEN LEAK LOCATION
3| SMRCSPRIM 1] Deactivate
FUEL TK TEMP = prim QUAD htrs
AB)CHDIHIGH | |  Foswacs quAD (3] Acimtese
>1100F HTRS A(B)(C) QUAD htrs
(D) - OFF 2] SM RCS QUAD © SM RCS QUAD ,
| Fuel tank temp | YES FHTRS A(8)(C)(D) HTRS AB)(CHDIL___[4] System
decr? FAILED ON SEC ussble
NO
I A : (1) While attached to SWS, changes
[ 5] Orientation 6 | Instrumenta: in orientation cannot be imple-
problem tion failure mented. Mlmn nquivynynu
3 ® Evaluate readout control orientation devistion
against He tank within closs ln;mo. T_hn
NO press, P/T ratio z’::'"" should not manifest
3a[SM RCS PRIM I [7 ] Activate sec and oxid fesdline :
FUEL TK TEMP »{ QUAD htrs temp
A(B)(C)(D) LOW oSV RCS A(B) OfCun‘;ac_t MSFN
< 300F (C)(D) QUAD 2t fecon
HTRS - SEC ‘
Fuel tank t
i,:::? M ,L] e SM RCS
A(B)(C)(D) QUAD
YES . HTRS - PRIM
v
9 ] SM RCS PRIM )
)(C)(D) QUAD
HTRS FAILED | 10] System
OFF usable

L SM-2A-2203C
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SYMPTOM PROCEDURE REMARKS
m I @ PSM not used to solve quad
malfunctions. PSM assigned
4 U @ specifically for alternate
1] esMRCS  lygs £2] smRcsPsm 3 | Activats deorbit capability. Any PSM
SM RCS PSM PSLISSIEH(a vlv' -) %1 PRIM HTR FATLED dant htrs mllfu_nc(‘ion nmmiganli:izble
c verify ON as an instrumentation failure
YELLOV! @SM RCS PSM ° ?':"?:SSP;EQ is consideration for mission
: I 1 HTRS - off (ctr) RLLLLE 3 termination.
PSM fuel tk Press decr? ) 4
S NO @ MSFN can verify condition from
| 2 helium and oxid tank temp and TH RU
o ﬂ INSTRUMEN- press, and fuel tank temp. Sa
®TTATION FAILED
| \ 4 34 @ Real time decision regarding PSM
PSM He ISOL 7] Monitor PSM use must be made at this time.
I VLV AND REG ! fuel tank press
LEAK ® RCS IND sel -
PSM 1 (® Relf viv burst disk ruptures at
®SM RCS FUEL 220-236 psi. Relf vivs open
| TK PRESS ind - 225-248 psi and ressat < 220 psi.
monitor
® Permit relf viv
actuation
@ Sys usable until
TBD psia He
I dumped
T
1
MSFN @ P/T ratio (qty) cannot be used for
He TANK PRESS ORMI2 | |NSTRUMEN- PSM weable 4 | eDetermine He svaluation becausa it will read
HIGH © Check He tank "I TATION FAILURE tank press from P/T full scale until PSM is usad.
temp
>4215 psin
(after servics but HIGH
before wes) t
5| ® SMRCS
1 HTRS - 2
I off (ctr) OETE @ Wnen attached to SWS, orien-
[ Press decr? TION PROBLEM 'c';:“:l"d:'r’:d"':‘";;:'r'l‘:; be
| YES i
1] INSTRUMEN-
TATION FAILURE
|4
8] smrcs PriM|
9 | eSMRCSPSM
PSM HTRS FAILED jetb i i v 0C. 10] PSMuable
ON —
I
l @ Launch configuration assumed
1 verified. He isolation valves
Se[ e tankpress | | [T o checkprr  NORMEZT insTRUMEN! Em 4 | Determine He 5'.7:;’;":"’"”'"'"‘ isolation
LOW ratio (qty) TATION FAILURE tank press from P/T Ren:
- ? LowW @ PSM can be pressurized to normal
<4000 psia, T He regulator press if He tank
(attor sarvice but v press >TBD psia. Regulators
befors use) o Check oxid |NORM operate normally at > 500 psia.
manf press (@ Quad usable until SM RCS PSM
| HIGH 2X3 FUEL TK PRESS <75 psi. Place
He LEAK Pressurize PSM SM RCS PSM 1 He - CLOSE.
& HIGH] 6 : Check fuel \ | UPSTREAM OF &) ©SM RCS PSM Firipg jm"a:,( 75:si m;vduuu
manf press He ISOL VLV 1 He viv - OPEN engine wall burn-through due to
NORM inadequate film cooling.
by 5 @ Relf viv burst disk ruptures at
) 0] o Momi (:rl 220-236 psi. Relf vivs open at
He1SOL VLY | LT @ Monitor tue 225-248 psi and ressat < 200 psi.
AND REG LEAK oxidizer) menf @ Bial tone docie =
press eal time decision regarding
@ Permit relf viv actuad PSM use must be made at this
tion until TBD psia time.
He dumped
1 SM-2A-22048
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SYMPTOM PROCEDURE REMARKS
| @ Anticipated eperating range
285-305 psi.
i I :_] @ NO 4 A Prior to system pressurization,
1 LOW 2 3] N must aid in determining fail-
CMRCS 1(2) MANET’:ESSS ind > PRES??O?VES He 4> ASSYDgAAli’E‘BREG ure identification from redundant
; manifold pressure instrumentation.
I read? YES CLOSED, OR DUAL
w .
. ONSTRUMENTA || (5 c ncs e oty rons
6 thNF PRESS display and TM) temp and press
TH RU sensors and CM RCS He manifold
< 260 psi (TM) press sensor for ring 1 (2)
8 6 > 330 psi . 4 powere(d by cb 1(ch 2) INST PWR
a CONT (pnl 276). CM RCS He man-
CM RCS MANF 4 | c/WFAILURE 6 ] CM RCS He ifold (onboard display) press sensor
PRESS HIGH PRESS DEPLETED for ring 1(2) powered by cb 2 (cb 1)
| INST PWR CONT (pni 276)
>310 psi @
| No limit for low fuel and oxid
CM RCS MANF press for safe eng operation at 65 psi,
PRESS LOW . thrust is approximately 29 pounds).

<280 psi SYS PRESS (? Relf viv diaphragm ruptures at
<80 psi SYS UNPRESS | 392348 psi. Relf vl relieves at
332-360 psi and reseats at 327 psi

minimum.

1 @ CM RCS He supply (onboard

| NO YES display and TM) temp and press
CM RCS He PRESS ~11] CMRCS 2] He temp con- —’m Leak in He supply sensors and CM RCS He manifold
LOWOR DECR v | pressurized? firms He leak? (TM) press sensor for ring 1 (2)
¢ 2 powered by cb 1 (cb 2) INST PWR
YES ‘NO CONT (pnl 276). CM RCS He man
| i] Trap CM RCS Regulator He press ifold (onboard display) press sensor
& ﬂ INSTR © cb SECS ARM (2) - close for ring 1(2) powered by cb 2 (cb 1)
o | FAILURE ©SECS LOGIC (2) - on (up) (locked) INST PWR CONT (pnl 276).
solate prpint ©SECS PYRO ARM 27 on (up) (locked)
@ CM RCS PRPLNT l @ le CM RCS PRPLNT (2) - ON @ Regulator lock-up can be
1(2) - OFF YES ® CM RCS PRESS - on (uj attained if He press is >1250 psia.
He press decr? ol 1] LEAK ® SECS PYRO ARM (2) - SAFE (locked)
BETWEEN HELIUM ® SECS LOGIC (2) - OFF (locked)

NO TANK AND ®cb SECS ARM (2) ~open

Degraded sys usable if neces-
PRPLNT ISOL VLV

Leakage may be He or prpint.
PrpInt leakage into CM area is-not
aggravated by use of CM RCS engs

y

8] LEAK DOWN-
STREAM OF 9
PRPLNT ISOL 4 except in an o CM RCS LOGIC -
VLVS emergency o CM RCS HTRS -
| After lines pur:

10| Purge engine feed lines
¢ CB RCS LOGIC (2) -
® CM RCS PRPLNT (2) -

Do not use As a last resort, the He systems

can be interconnected by placing

- e R g ] o
the -on (u

o CM RCS HTAS - OFF P

ly, then QFF.
o CM RCS LOGIC - momentari
e cb RCS LOGIC (2) - !nlfvcnnnectad, systems cannot be

d and all He could be lost.

N YES Six RCS engs are instrumented.

CM RCS ENG 1] Anyengtemp | N0 [ 2] poessys 3 [CM RCS HTRS CIRCUITRY FAILED . gl,ffcua;";’i:‘:“““‘u“‘,""is

TEMP FAILS in affected ring incr? 7| TEST ind work in and 21. SYS TEST (2)?\ pr.'wi!iam'
TO INCR YES any position? 5.C and D checks temp in engs 24

} ; NO 6 ] Heat failed eng(s)
A ® CM RCS HTRS - OFF

4 | INSTRUMEN- SYS TEST IND © RHC PWR DIR (both) - OFF
FAILED

and 25.

Htrs sw failure can be verified

TATION OR ®RCS TRNFR - CM by observing DC AMPS indicator
DIRECT COIL CIR- ®SC CONT - for change during sw operation.
©® MAN ATT ROLL (PITCH, YAW) -
ACCEL CMD

1 JecMRCS
HTRS - on (up) for

20 min

® AUTO RCS SEL - all QFF except failed engines
® RHC(s) - Soft stops for 10 min or until temp
reaches 289F (3.9 vdc) whichever comes first

| CUITRY FAILED ¢

| SM-2A-2209C
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CRYO MALFUNCTIONS INDEX

1 CRYO PRESS

la 02/H2 PRESS HIGH
1b 02/H2 PRESS LOS

2 02 TK1(2) HTR TEMP

CRYO
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SYMPTOM PROCE DURE REMARKS THRU
. CRYO 1b
, |
L verity 07 &
CRYO PRESS g [ hesbid
I @07 PRESSIND - |YES[5 ]
Yellow light on if: TK 1 then SRG > C/W FAILURE
T
02 > 950 psia a2
< 800 psia All tks norm? ves 0
H2 >210 psia Low HIGH 3 » 4 J Has FC de- 5 ] Operating tks
: ks high? o
< 200 psia 4' Bndrhe activation occured? 0, Hy
| NO YES ®HTRS-| @HTR &
! Y 2 A M) FANS - @ MSFM may have valid pres-
T2 I. 1 07, a check of surge
7 off (ctr) || sure signal. 2. a check of surg
022 -—-.-—-ll ) W— 81 InsT GglHy CRY0 2 tank pressure will validate cryo
PRESS HIGH | FAILURE VENT VALVE 1k press within high limits
FAILED CLOSED 3 )
07 >940psia Use unaffected tank to
Hg >265 psia  J 3 { OG 81 AuTo PRESS e(s?mm iy
9 ] Inhibit failed y CONTROL FAIL- .
tk C/W function switch ,_‘0_] Cecrease tk press. URE @ Minimum relief valve crack-
02 HZ 07 Hz . ng pfes‘u'e:
| oCW | oCW oHTRS. |eHTRS D® ¢ ®O@| 0;983ps0
INHIBIT INHIBIT oft (ctr) & FANS 1 Hj 273 psia
A or 2C or iverity) off ctr) __] Man press cont
| 28B- 20- it (verity) Decrease tk press. @ Purge Fll': : 0"3 as necessary
INHIBIT| INHIBIT polychoke| @ Hy VENT 5 ™ to prevent relief valve operation.
installed: th-bp o FC oH @ .
- 2 Cabin press. should be
| .EaB;E .(""’"'VQNT PURGE | PURGE monitored when using pollychoke
3 2V -0 LINE HTR|{ orifice to decrease 07 tank press.
(next -on (up) ~or - on (up)
higher | @H, ®DIR0; [oFT
| setting) | PURGE Wvopea | PURGE
if poly- LINE (ccw) Hy 07 heater temp should not
choke not | HTR- NOTE: be allowed to exceed +350°F
installed: °l’; (up) Maintain
oc!
| .':Q[';N REACS surge tk @ If degradation of 0 tk(s)
v A&B- (2) - close pres afvnulu: vacuum suspected con-
b I 112 YES OPEN oFC >800 psia sider operation of 07 tk vac
) o HasFCde- SCAD REACS | [@HTRS & FANS— ON || ion pumps (pni 5).
PRESS LOW | [ectivation occured? |- nepress| (2 (as req) -
07 <BMOpsa | NG e il
Hy <220psia i —_ PURGE
Both tks low? H
"2
NO
4 @ v 8 @ Low Hj pressure normal
14] Affected tks 15] om0y tks | YESH16] 0, FLOWIND.| YES [ECS D after FC shutdown.
I 0, |M2 low? ECS 0 flow H? “ha [
®HTRS:[®HTRS & NO 0, FLOW HIGH
ON | FANS 1 ) N 2 (@) Crew/MSFN should be
-ON no [T nst A altered to check 07 htr current
5 18 J Decrease 0 and track cryo quantity to con-
7 2
I fres v FAILURE OR flow form to plumbing leak.
YES LEAK POLYCHOKE
° s
| (change to lower
y |_sttind  lves  fis] poLvcHoke
20 J Affected tks 0 press. increase? PUSETTING TO HIGH
@ @ Return to original NO g
L’. Y fan & htr sw
- Operating tks configuration 22] e IVA STA 0, 9
2 Ha SUPPLY — OFF ' 2310
I  HTRS| @ HTRS & N e ZELUMBING
. oN FANS - 07 press. increase?
ON (@) YES 03 press. <150 psia and Hp
I Press rise? 25] Affected tks v ?rglnr. <100 psia may cause FC
N~ Tw, 2] o, ouwr [ episconnect | | failure:
@ l @ ®HTRS -| ®HTRS - RELIEF VALVE 7| relief valve
FAILURE
| 2] ik AUTO | AUTO ®
OFANS - 30 | Manual press. control
off (ctr)
® Observe next cycle 0; Ha
1) YES e no §28) AUTO PRESS ®HTRS | ®HTRS &
| STRATIFICA- Tank htr & fan =4 CONTROL =1 ON (ss| FANS-ON
| TION operation normal? FAILURE req) (as req) i SM-2A-1971F

o | B
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2
SYMPTOM PROCEDURE REMARKS
2 CRYO |
02 TKI2) [ 1] Verity 07
HTR TEMP ! tk1(2) htr temp
e SYS TEST(2)
. 10C (tk1)
Z:i':’:t:lgm 11C (tk2) Periodic monitoring of
temp > 3500F Volts reading _ 2 tank htr temp using
P> >3.6 vdc? u G PAILURE system test meter may be
I —-— required. Verify htr temp
with MSFN.
v
I ’i] Reconfigure
affected tk htr
e 02 HTR 1(2) - (D
off (ctr) —
| Hir temp NO 4 | 027K1(2) [ 5] Inhibit
decrease? =1 HTR SENSOR 1 failed tank C/W
r FAILURE function switch
| YES o C/W INHIBIT
1C(10) -
y @ Nl(ﬂ :T @ Consideration should be
7| Monitor tk 1(2) given to single or dual htr
6 | HTRTEMP itor t ;
EXCEEDED C/W & Press to maintain slsment operation.
LIMIT press >800 psia
® 02 HTR 1(2) - 8 | Affected tks
Retumn to original
(2s reg) htr configuratien
L
1 SM-2A-19726
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FUEL CELL MALFUNCTIONS INDEX

1 FC 1 (3)

YELLOW
la FC 1 (3) SKIN TEMP HI
b FC 1 (3) SKIN TEMP LOW
Tc FC 1 (3) COND EXH TEMP HI
1d FC 1 (3) COND EXH TEMP LOW
le FC 1 (3) pH HI tb - bp

(

1f FC 1 (3) REACS tb - bp
(
(

2 FC1 (3) 02 (H2) FLOW HI

3 FC1 (3) 02 (H2) FLOW LOW

4 FC REG 02 (H2) OUT PRESS HI
5 «c¢cb FC 1 (3) PUMPS AC - OPEN

6 FC 1 (3) V-I-T PERFORMANCE LOW

FUEL CELL
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1
SYMPTOM PROCEDURE REMARKS THRU
. FUEL CELL @ Closure of H2 and/or 02
1 1 1 reactant valve will activate tb &
C/W FC status lioht. Pressnt con-
L ect) NO " L2 e FC mat | YES of-3J caws figuration for FC REAC cb’s is
REACS lb-ﬂ? @ FC IND sel - 1(3) FAILURE closed.
@ Monitor performance Repid crew reaction required
YELLOW L YES by on board readouts to prevent loss of FC (<20 secs—
Light on if: I Dperation norm? H2 viv; <80 secs 02 viv)
1f
One or more of the NO
six monitored ,
functions excesds @ FC pump cb’s, 02 and H2 flow
its limits. low, 02 and H reg out press, and
) 4 sys performance are part of sys veri-
fication, but itored b
| A FCsKiN TEMP 5] Fc conp exu FCpH HI s Vommgeys
(TSKIN) TEMP (Tgg) th - bp
: > 4759F | < 3600F >1759F | <1500F
I HI Low M| Low
\ 4 \ A {
I 1a 1b 1c d 1e
% 1 @ 11 TCE als0 abnormal, enter
FC 1 (3) SKIN Ugrcrm  LEFZ roimume oy ool TCE procedurs {1 or
TEMP HI HTRS - OFF HTR FAILED ON
FC current decr
> 4B00F 2-5 amps?
|~
1
I »ﬂ Observed temp | NO A ke perform- | YES 5] |NTERNAL It FC current decr
norm for V-1 b= ance lower than ®1FC FAILURE === (10 5 amps, shut
performance? other FC? PROBABLE down FC
‘ | YES NO
M‘ A R
- 7] ',';2;%',‘ failed Continue FC
Prolonged operation SKIN TEMP T perati
>5000F will result SNSR FAILURE L4 P
in eventual FC BUB) . | e e @ open circuit will retain FC
tallure INHIBI Shee & r ) Open circuit will retain FC
INHIBIT operative residual capacity through FC inline
heaters, preventing KOH solidifica-
tion. Purging H2 will tend to reduce
I { 2 DO ¢ FC temp. H2 purge flow is 0.7 pph.
‘%] "":2 BYEPIA)QISS 198 ey skin temp 11 FC usable EPS H2 purw;?o:ld b;grn?-d-'dnv_vh_c.n
LV FAIL S ever possible by=220 min of H2
OVER REGENER. [—] *{M MR SCURCE) Maintain TSKIN 4 ssi1_| | purge fine hir operation. Criticality
| ATIVE POSITION OFF ) 4750F by periodic of operation above 500°F may pre-
L And o open-circuiting FC, FC clude this operation.
reducing loads or SHUTDOWN X 5
@ Decr elect loads H2 purge. @ Reactivate inline htr on open
or circuit F/C.
FC 1(3) PURGE -
ol e (© WASTER ALARM and SM PWR
I — DISC Its will come on when recon-
necting open-<circuited FC to bus.
1b 2
FC 1 (3) SKIN 1 Observed temp | vES 2] eommsoft | ves 3J HaBYPASS
TEMP LOW norm for V-1 » ' 1 FAILED IN
oFC1(3) HTRS
< performance? OFF EXCESSIVE
S 3600F A BYPASS POSITION
gNo FC current decr
n 2-5 amps?
SNSR OR
| CONT FAILURE NO .
A 3 1 @ If TSKIN continue to decr, FC
- [ ] D 8] waintein operation may continue until
Inhibit failed sensor . > A F with degraded output.
Monitor V-1-T FC INLINE HTR 1 Tskin > 360°F by e - v
® C/WINRIBIT performance incr elect loads on
3B (4B) - affected FC
| Lidie ‘ SM-2A-2082|
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SYMPTOM PROCEDURE REMARKS
FUEL CEL} I
" 1 2 3 4 @ Cyclic overheats to 2500F may
' _l] Rate of YES 2| Initiate NO __3] TSKIN YES GLYCOL be tolerated. Use H2 purge to pre-
FC 1 (3) COND ®{ncr > 10°F per 5 min H2 purge & incr in < 30 min? ®{PUMP FAILURE vent steady state TCE from exceed-
EXH TEMP HI I minute ? 7 ing 2259F at 25 amps.
T TCE decr? NO
>1750F A
ves [ 5 SENSOR vOD | @y possible, Hy PURG LINE
OR SIG COND L_G:] FC usable for HTR should be on (up) 20 minutes
AlLU :
1L F RE peak loads prior to purge
| [ 7] [ 2 ® Open circuit
TCE stabilized 8 | Inhibit failed sensor FC1(3) @ F 'Ct'oad changes :uv affect
< 2150F7 NO o C/W INIBIT .;ﬁdg) - rates of temperature change.
YES 3A (8A) - fctr) -
INHIBI oFC1(3) ). If coolant pump failure is con-
HTRS - OFF firmed by MSFN report rad in and
v @ < 8 7 e Maintain ?g gﬁu;rs"ps ::funvergfing, :;;m
TSKIN >3800F - off (ctr) for affected
L9 [ Tskin ves [10] COOLANT 11] FC ussble LSl e FC.
incr relative to ®1{B/P VALVE P8 maintain TCE pefiadic loady
other FC? FAILED IN OVER < 2259F & TSKIN operat ;
peration. Loss of glycol pump will resuit
NO gggﬁremgve > 3800F & <475°F © Cryo ussge in loss of H pump due to over-
q ONO by H2 purging for determines heating. H2 pump loss will result in
FLOW cooling, water decision to in-line htr burn out if used.
_‘_2] SENSOR OR RESTRICTION removal and open shut down FC .
SIG COND kt if reqd.
I FAILURE g e @ MSFN can determine if
l reduced flow condition exists.
| 13 [ inhibit failed sensor g?sc'fz:stﬁn ALARM and SH PR
will come on when recon-
. g/Aw‘m:"B” necting open-circuited FC to bus.
| INHIBIT
1d _ @ @ @ Low TCE is no restriction to
FC1(3) SoND ! s FC1 LOSH 2] TskN hi YES | 3| FCH7 m 4 | FC usable FC Dngratlpnéf rgdh_oult_lryd TSKIN
EXH TEMP LOW I (3) PUMPS AC? z\j[/)gr/r::s)lr;g? 2:5&%? for peak loads are maintained within limits.
< 1500F OPEN NO L 22"“ 8;5"“ @ If Ha pump is not running,
l ! © FC 1(3) HTRS - inline htr will burn out if used.
| 5 [ V-I-T perform] OFF
SES ance normarand NO_ |EPS-FC @ Maintain TSKIN @ MAS'l_'ER ALARM and SM PWR
3 l ! compatible with T I 1 > 3803F & EQI':SIC Its will c?’mi'::r;v;'éon r;con-
cb FC1(3) other FC? Ror <4.7-‘:1,Flb\rd Ing open-circul to:hus.
PUMPS AC - OPEN -l periodic loa
YES PERFORMANCE LOW operation. @ Since continuous operation with
rad out temp <-30°F may result in
8 SYS TEST 7 l TCE cycles rad freezing or high pressure drop
- greater than other | NO | 8] FC COND and pump stall, consideration may be
4A,(8A) rad temp FC following load $LEXH SNSR given to rad bypass. However, this
out NO | changes or TSKIN FAILURE procedurs may be an irreversible
Temp <-309F?  fuul! docr in > 30 min? action.
YES YES
} 4 % § 4 @ Performance may be improved
9 | Incr elect COOLANT 11 | inhibit failed sensor || due to electrolyte dehydration.
oads and/or BYPASS VLV C/W INRIBIT Voltage should be maintained within
orient CSM FAILED IN ® A - fimits.
EXCESSIVE B/P INHIBI
POSITION =
l SM-2A-2083
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SYMPTOM PROCEDURE REMARKS
I @ Litmus paper located in
FUEL CELL medical kit.
1o I 2 Check reg out 4 | Inhibit failed sensor - ‘
J FC1(3) NO | press - NO _3_J Do not purge FC if flooding is
FC1(3) pH " > SNSR ® C/WINHIBIT d i
: current decr con- sl ® C/ Plugging of le
Hith - bp i ®SYSTEST (2) - FAILURE 3C (4C) - vent line may result
|tinuously or near 1A, 5A (N2 press) ol i Y . TH RU
ph29 zero? 2A, 6A (07 press) INHIBIT
YES 3A, 7A (H7 press) L ] 1f
02-N2 or H2-N2 1 Q PWaruin
' AP <0.2 vdc (2 psi) 5 TUse back '
or AP>0.9 vdc ;D8 Isolate potable H20 tk for
(13 psi)? up means of 60 min to direct contaminated
determining pH. H20 to waste tk. Perform waste
Monitor FC per- water dump as soon as possible
formence and after this operation.
FC EPS | FC REG OUT
l FAILURE SSR-1 | SHUTDOWN ™ [PRESS
" | 1 2 ’_: Rapid crew reaction required
M‘ to prevent loss of FC (<20 secs-
FC 1(3) ! Re-open reac- NO {2 Check FC 1 - . Open circuit & Hzpv'vv{ <90 secs 02 viv)
REACS tb - bp tant viv (3) H & 0 fiow Whan o ;'EE“ ting check FC 1(3) '
= one of two FC's
®FC 1(3) REACS - ':C .lNg sel - insure main buses © SM PWR SOURCE amps x 2
on (up) Fc © ___f o |sommiwihonerc| | 10 M (81FF @ Fcoptows T
1 ~gray? | mal? h c
' FC 1(3) tb - gray ow normal — on each bus RAD/REACS -
YES YES close (verify) smps x 2.5
@ Q v e FC 1(3) REACS - | | FCH2flows ————
1000
5 on (up) (cycle
;m m)gvgzr SENSOR sw several times) ®
U FAILURE Shocks due to pyro functions
OF REACTANT 81 Continued FC g o 'u,(f:,"“cs and vibrations can shuttle vaive
VLV peration possibl i closed. H2 valves are more sensi-
Monitor V-I-T per- NO tive than 02 vaives.
formancs for
7 | inibit faited sensor | | decision to Y
 C/WINHIBIT or gt dowen FC L8] ReacTant
3D (4D) - @ FC 1(3) MNA or VLV FAILURE
INHIBI MNB - on (up) WITH FC LOSS
| ,
EPS
|
FC
| SHUTDOWN
SM-2A-2084F
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SYMPTOM

PROCEDURE

REMARKS

O] 2 @

2 e _IJ FC1(3)02 |yes| 2t DCampscheck | Ng ﬂ FC _AJ Continued FC
FLOW HI ${FLOW ind - 8 times =g FC IND sel - 1 (3) [=# INTERNAL - 0perating possible.
H2 FLOW ind? PR SHORTING Monitor V-1-T per-
ps “’”e‘p‘!” formance and cryo
07 >0.8 pph ‘NO to FC flows? usage for decision
H2 >0.1 pph 5 | Cycle parge viv IYES EPS pD] SUSPECTED  [to shutdown FC

—— c—

@ FC 1 (3) PURGE
02 (Hp) then OFF

HI PWR FOR
412 ] comconric

6 | Does cryo gty PURGE VLV 8 | Magnitude of

2 or 3 times
Flow norm?
YES

v @

| 9 | TEMPORARY

cryo usage deter-

decr abnormally over LEAK OR INTER-
time period? NAL LEAKAGE mines decision to
shutdown FC

4

x2
@ FeopFLow=E-E

amps x 2.5

FCHp FLOW =
2 1000

@ An accurate magnitude of the
internal short can be determined
from the reactant flows when the
FC is on open ckt.

@ FC reactant conversion effi-
ciency will continue to degrade with
time.

PURGE VLV 10 I FLOW RATE EPS gﬁUT @ Future purges may result in
LEAKAGE SNSR FAILED SSR1 | pown high flow.

3 @ I 2 @ FC flow and press instrumen- J
FC 1(3) 02 (Hg) | __ﬂ FC1(3)02 | ygs (BOTH LOW) »U FC perform- | MO _3_] FC ] l’;tlm(n pg»;;g;d by INST PWR CONT
FLOW LOW {FLOW ind 8 times ${ance norm? i Al L8 RE cb's {pnl

' H2 FLOW ind? O
YES 2) Flooding is most probable
02 <0.3pph | I HOEORELOW) l A4 cause. Isolate potable tank to
H2 <0.04 pph 7 | Openckt FC direct pessible contaminated H0
t = Check 02 YE.S JJ SLOLKED ’LJ Eove sl to waste tank until FC condition
(H2) REG PRESS REACTANT loads @ Reconfigure FC loads is positively determined.
@SYS TEST . 2A LINE @ SM PWR SOURCE 1
l (3A), 6A (7A) 3 (3) MNA (B) - OFF @
. TEF If reactant AP drops to less
REG PRESS low \ o Tw o NO C shutdown than 2 psi above N2, shat down FC
or decr? A onitor may be necessary
—-{éaufm } performancé and i to avoid flooding.
FC purge will cause FEG O,U,T PRESS
n FLOW RATE ‘ a decr in press and FO(; g;:“uo’" toicont EPS @ Other reactant indicator may
I SNSR FAILED possible FC flooding shutdowi SSR-1 be used for affected flow indication

FC SHUT DOWN

|
|
4 YES @ @ pH HI tb may indicate bp. If
FC REG 07 (H2) o Check reg out YES 1 2 [FC current ol 3] Fc EPS s0, isolate potable H20 tank for
ouT PRESZS le ©| press " [check “1__FAILED SSR-1 aﬂani‘n, to direct :omammated
0 waste tank.
@SYS TEST (2) ® DCIND sel - FC SHUTDOWN 2
>70 psi 1A, 5A (N2 press) FC1,@3)

2A, BA (07 press)
3A, 7A (H3 press)

Current decr con-
tinuously or near

H2(02)-N2>09 zero?
vde (13 psi)? NO
NO
) 4
A 2 | 5 | REG OUT
| 4 | N7 REG PRESS SNSR
SHIFT FAILED

@ Failure of N2 regulator will
raise H20, 02, and N2 press but
not dangerously. FC should con-
tinue to operate at new press with
slight performance change. Heat
transfer will not be affected by
incr in accumulator press.

SM-2A-2360A
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SYMPTOM PROCEDURE REMARKS
FUEL CELL |
5 O) 2 3 Q@ This condition will result in
cb FC1(3) 1 ] Attempt  |No | FC PUMP 3 | FC usable low TCE and/or high TSKIN.
PUMPS AC - reset %1 (H2 ORGLY) > tor peak loads
OPEN e chFC1(3) FAILURE e Open circuit @ pH sensor lost since power is
PUMPS AC - FC common to pumps.
| tlose e FC1(3)
cb reset? HTRS - OFF @MASTER ALARM and SM PWR
@ Maintain DISC Its will come on when recon-
YES TSKIN necting open-circuited FC to bus.
& >380°F &
_4_] Continue FC < {75‘?F by
operation :’":::::I“d
Transient caused pe
cb to open
" | 1 2 @ If both potable & waste H20
FC1(3) V-I-T 1] Compare |YES| 2| Potable & NO [_3 ] Purge both tanks are full, possible freezing of
PERFORMANCE VI-T perform- ] waste tanks ] FC waste H20 dump line may be cause. 5
Low ance of both full? e Hz PURG LINE THRU
| FC's. YES HTR - on (up) ® Verify purge flow by incr in 6
e Record V-I-T J 20 min prior to reactant flow.
for each FC 4 purge
| o Compare £CS-UD  FC.1,3PURG -
with V-I-T 02 for 2 min
curves 323 10 then - OFF
Perforraate WASTE Hp0 OVERBOARD |e FC 1,3PURG -
| low on both DUMP NOT DRAINING ﬂzfur! min
g 1] h
bCst 2 ] CONTAMI- kg
NO NATION IN YESIE
| (ONE FC REACTANTS Performance
LOW) OR PURGE |m;’ar;7ved on both
INEFFICIENCY FC's?
NO
| ¥
5 [ Purge one FC 6 | Repeat 7 ] 0C voit
}o H2 PURG LINE purge check
I ;UTR gl _(upt) Continue purging @ DCIND sel - 3 Ammeter accuracy can be
min prior to as long as BATC erified by FC reactant flow.
purge T vy | EJOCAMES v By T et o
EC 1. (3) PURG - praved: p Voltage 34-38V? IND FAILURE
jo FC 1,(3) PURG formance results amps x 2
07 for 2 min Iuo FC 02 flow = ———
a
then - OFF
e FC1,(3) P_URG- | 10) DC VOLTS 11 IMonilovpu'
I H2 for 1 min IND FAILURE formance by com- FC Ho flow = amps x 2.5
20 sec, then 9 | TEMPORARY] paring with other 2 1000
OFF ves [PEGRADATION FC. MSFN pro-
Performance IN FC vides V&I
| improved? PERFORMANCE information for
V-I-T check
NO
A @ @ If 2 FC's are in operation both
’il Aftected FC | YES | 13] Currents YES | 14] INTERNAL FC’s should be tied to both buses
current output ¥ correspond to =% 1FC FAILURE for this check. Time must be
much lower than FC flow? allowed for TSK|N to stabilize.
other FC and NO
TSKIN=or
lower? J
NO
| ) Y ® [(Caution (® MASTER ALARM and SM PWR
L_I_§J TSKIN 16| Open ckt T DISC Its will come on when recon-
SNSR FAILURE affected FC IFFC current dacr EPS necting open-circuited FC to bus.
to 5 amps, shut e
l ® FC1(3) HTRS down FC SSR-1
OFF
© DCIND sel - - FC SHUTDOWN
FC1(3)
3 @ Open ckt
[ 17] AMMETER aftected FC 18] INTERNAL
CIRCUITRY No | (momentarily) |yes FFC SHORT
I SHIFT 2 FC flow >0? 1 =FC FLOW)

SM-2A-2085G
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PWR DIST MALFUNCTIONS INDEX

. MN BUS A(B)
UNDERVOLT
YELLOW

la AC BUS 1(2)
YELLOW

1b AC BUS 1(2) OVERLOAD

Tc MN BUS A(B) INDICATES <26 VDC
1d AC BUS 1(2) VOLTAGE LOW
le AC BUS 1(2) VOLTAGE HIGH

2 INV 1 TEMP HI
YELLOW

3 SM PWR DISCONNECT
YELLOW

4 SUSPECTED HI CURRENT FOR CSM CONFIG
5 BAT CHGR CURRENT ZERO

0 BAT BUS A(B) CURRENT >1.0 WITH MN BUS
TIE (2) - OFF

ba FC tb's ALL GRAY

7 PYRO BAT VOLTAGE <35 VDC
SSR-1 FUEL CELL SHUTDOWN
SSR-2 BUS SHORT ISOLATION

DATE 9/1/72
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SYMPTOM PROCEDURE REMARKS
PWR DISTR
1] Acsust1(2 [NO [2] ocuoiisck NO L3 T Resetsnsr
MN BUS A(B| » - »
it LKL *DC IND sel *MN A(B) RSET - 4] DCUNDER-
YES MN A(B) RSET N VOLT SNSR OR
=== C&WS FAILURE
YELLOW DC volts <267 MN BUS A(B) sl
YES UNDERVOLT It )
Light on if: I = DC‘ stays cut? ! @ Open cb’s may result.
load ck
DC volts <26 - YES 5] TRANSIENT @ Reset AC sensor to extinguish
*DCIND sel-SM |0 [oete UNDERVOLTAGE | | A% gus 1t
SOURCE 1 > OR OVERLOAD ’
| 83 61 [
Amp high? FCV-I-T
YES PERFORMANCE
| LOW
(7 ] mneusa®) | f8] eRemove
SHORTED ®1 F/C(s) from
affected bus £PS
@ Reconfigure
inverter(s) to SSR-2
I restore AC BUS 1 BUS SHORT
v j 2 ISOLATION
1 @ YES @ Light comes on and inverter
AC BUS 1(2) 19 | MNBUSA(B) YES 10 ACBUS1(2) |yg (11) DCvoitsck No b2 Resetsnsr is disconnected from AC bus when
:;J:'?DE RVOLT It - . g DV,ERLOAD It- =81 o DCIND sel- ® MN A(B) RSET - AC current exceeds 27 amps
YELLOW on? MN A(8) RSET (3 phases) or 11 amps (single phase).
YES S T MN BUS A (B AC BUS OVERLOAD it may take
DC volts <267 (8) from 4 to 20 sec to come on after AC
Light on if: YES UNBERVOLT 1 | 5iys 1(2) It on
AC volts <95 It - stays out? .
volts Whenever AC snsr NO
or >130 reset is attempted, »
sw should be held ] 4 @ Remots probability.
at RSET only 13] TRANSIENT
momentary lest * OVERLOAD AND
| possible overvolt- DC UNDERVOLT
age be applied to SNSR FAILURE
system components.
" R — N [ETwonron
ACBUS 1(2) ACBUS
OVERLOAD I
e T Tr— ! (® Pracing AC BUS 1 or 2 RSET
’ 16| Reset Snsr " sw to RSET and releasing insures
3¢ at 27 amps for - Caution aMASTER ALARM pb/Its - on.
1545 sec or 1 at ®AC 1(2) RSET - If suited, verify
11 amps for RSET redundant suit com-
5+1 sec AC BUS 1(2) 17 pressor operating.
YES INV OVER-
| OVERLOAD It #{ CURRENT SNSR
stays on or comes FAILURE
on again? I EPS
N 8
I l o 19] Replace with SSR-2 @ Original inverter may be used
18] TRANSIENT undant inv BUS SHORT with AC BUS 1(2) RESET sw left
OVERLOAD TRIP ISOLATION ON and EPS SNSR PWR 1(2) cb
opened. Subsequent auto inv dis-
connect and indication for over-
1 voltage and overicad lost and
:JNP:J'ECUASTAE(SB) 20k DC volts ind 21| DC load ck undervoltage indication lost.
C DC IND sel - SM o)- Overload indication unaffected
YES | © M. EPS-FC| FCV-I-T
<26vDC eDCINDsel- = SOURCE1 NO PERFORMANCE
BAT C 83 61 ]cow
DC voltsX35? Amps high?
l {no ‘st
22] ocvoLTs 23] e Remove NO 24| INVERTER 2|25 Replace
IND FAILURE inverter from 4 SHORTED with redundant inv
affected MN BUS INTERNALLY
Amps still high?
I 27| eRemove
F/C(s) from
&{ affected bus EPS
o Reconfig P
I inverter(s) to SSR-2
restore AC BUS BUS SHORT
12) ISOLATION SM-2A-2241C

THRU
lc
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SYMPTOM PROCEDURE REMARKS
PWR DISTR |
1c cont
7 Q@) Placing AC BUS 1 or 2 RSET
le AC volts ck ZSL Reset snsr __m TRANSIENT sw to RSET and releasing insures
®ACINDsel-  |YES o © AC1(2) RSET - YES I C UNDER aMASTER ALARM pb/its - on
BUS 1(2) 8A, @8 RSET VOLTAGE
| and 9C 7 AC BUS 1(2) It - : (®) Sitmeent st
stays out? ubsequent auto inv dis-
AC valts normal M AL Bus Y ﬂ] ch EPS SNSR connect for overvoltage and over-
(113 10 117)? volts ck NO ;
SIGNAL 1(2) load lost if cb and sw left closed,
NO ® AC 1(2) RSET - open if BAT BUS overload indication and auto dis-
RSET 32] ACSNSR Lo Aor B amps > 1.0 connect available but overvoltage
(hold while FAILURE @ AC 1(2) RSET - may not provide auto inverter
noting voltage, OFF if BAT BUS disconnect.
| any phase) A or B amps still
AC volts? >10
>128 <98) NORM
l 35] Acsusi(2) | YES TRANSIENT
1 It - stays out? “§ OVERVOLTAGE
[34] e Replace NO
with redundant inv
I 'Y E)) ® ® subsequent auto inv di
for overvoltage and undervoltage
OVER VOLT- ®ch EPS T e 8
AGE SNSR CKT &{ SNSR UNIT AC :‘nnd'l“ua::).ndlon. Overload indication
INV OVER- FAILURE 1(2) - open '
VOLTAGE @ N
FAILURE
1 | t
AC BUS 1(2)
ALL HIGH
bl l ONE A {0 @9 Ac BUS OVERLOAD It may
All phases | ow 4 42| ACBUS1(2) take from 4 to 20 sec to come on
<M3we s ghans 1] ONE PHASE &—-”Elenmo YES atter AC BUS 1(2) It on. Light
voltage? OVERLOAD It-on? comes on and inverter is discon-
1e nected from AC bus when AC cur-
AC BUS 1(2) ALL NO rent exceeds 27 amps (3 phass) or
VOLTAGE HIGH Low 11 amps (single phase).
A
>117 vac l ,_‘_J_I Replace
with redundant inv
o|0AC1(2) RSET - | NO
RSET
l L v (
AC BUS 1(2) It -
stays out and volt- 4] SHORTON
age norm? AC BUS
YES
A
45| AFFECTED
INV UNDER- If suited, verify
VOLTAGE redundant suit com-
| FAILURE pressor operating
| BUSSHORT | EPS
ISOLATION | SSR-2
l
2 ! @ Refer to checklist for inverter
l [ 1] Gy evap prim |NQ @ AC IND sel | NO [ 3 | Replace with |NO [ 4 INV 1 TEMP changeover.
INV 1 TEMP HI ™1 (sec) out temp hi2 BUS 1(2) 8A, @8 redundant inv and HI INSTRUMEN-
and 9C turn original TATION FAILURE @ Inv usable but no high temp
YELLOW YES AC volts <113 or inverter off. d labl
) ) | >117 vac? INV1TEMPHI It -
Light on if: YEs out within 15 min?
Temp >190+30F ECS-UD| ECS-UD
| 1| [22]0 YES
PRIMGLY SECGLY A 1
EVAPOUT  EVAPOUT 5J INVFAILED
| TEMP HIGH TEMP HIGH | INTERNALLY

1

SM-2A-2242C
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‘ SYMPTOM PROCEDURE REMARKS
PWR DISTR |
3 s [1Jsmpower  |ves[ 2] mnsusae) |no PWR SOURCE
DI CONNEET S{SOURCE tb's indicatep==#q UNDERVOLT It - f=d MOT SW SNSR
a disconnect? on? FAILURE
YELLOW I NO _ JYES ﬁl
Light - on I THRU
Overload >75 amp 4
Rev current >4 amp
(Assumes
FC1-MNA and | J NO
FC3- MNB)
4 (5] YES EPS-FC
I C/W FAILURE FC1(3) It-on? SR
@ FC1(3)
DON'T
I T) KNOW | [©) =0 (1) MASTER ALARM and SM PWR
(6] [7 T PwR SOURCE |ygs [ 8 Jrisc Feamps |y |8 FEED D e
Reconnect & observe @ DISC and MN BUS  puuppt0 or hi? CIRCUIT SHORT :“g"""“"g open-circuited
| A(B) UNDERVOLT IN DISCONNECTED 0 bus.
It on at same time? FC
NO @ During actual overloads, the MN
I BUS UNDERVOLT It may be on

as long as 20 sec before the SM

. PWR DISC It.
4 1

I EPS-PD EPS-PD
111 SSR-1
| MN BUS A(B) FUEL CELL
UNDERVOLT SHUTDOWN
T
| ,
1 2 @ oz FLow am]p;[;
4 SUSPECTED _l__]Amps YES 2 Check high load
HI CURRENT l correspond to 02 equipment ) ams x 2.5
FOR CSM & H2 flow? " o RAD PRIM HTR - (17 amps) Hy FLOWR TS X 22
CONFIG = @ RAD SEC HTR - 1000
I (17 amps + 17 amps)
®02 HTRS - (11 amps) .
@ FC HTRS - (2.5 amps/FC) @ a. ECS rad htrs operate:
®SM RCS ENG PKG HTRS - RAD PRIM OUT TEMP
| (3.3 amps/quad) <-150F
@ Ck pumps, compr’s fans, and RAD SEC OUT TEMP
other operating equipment < +450F
for degradation
®BUS SHORT ISOLATION b. Cryo htrs & fans operate:
SSR-2 072 <865 psia
- H2 <225 psia
I c. FC htrs operate:
TSKIN <380°F
I d. SM RCS htrs operate at pkg
temp:
PRIM <1150F
I SEC <1159F
. 1 SM-2A-2243C
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® SYS TEST (2)-3A(7A)

® FC 1(3) PURGE - OFF (after H2
approaches stable value)

o H2 PURG LINE HTR - OFF

SYMPTOM PROCEDURE REMARKS
PWR DISTR
1 . 1 @ Affected battery might still be
BAT CHGR R YES (2 JetAT cHG - 3T oren okt charged through BAT TIE cb'.
CURRENT Bat chgr volts o
>387 1 other bats NO | ONE BAT CHGR
ZERO Current still zero? fuegpd CKT
lwo YES
I | 4 JeBAT CHG - [5JocAMMETER | [ 6] e8AT CH
other bats YES FAILED (AND A(B,C)
et vols 5387 ORIG BAT LOW) b BAT CHGR
I Bat chgr volts b BAT A(B, C) 7
NO open YES DC AMMETER
Chgr volts incr? FAILURE
| .
2 y 2 @Banery charging capability lost
[ 8] BAT CHGR [ 9 | oPEN BAT
OR CHGR CONT CHARGING CKT
RELAY FAILED TO ALL BATS
i
6 (‘ @ Bat bus current will be <1.0
BAT BUS A(B) l TJeDCINDsel- | Ng _z_locb MN A(B) | YES E BAT BUS amps for all mission phases except
CURRENT >1.0 T->{BAT BUS BIA) BATBUSA(B)- =84 A(B) SHORTED EPS a. Prelaunch (< 3.0 amps)
WITH MN BUS Current >1.0? open SSR-2 b. Boost & insertion
TIE (2) - OFF Current still >1.07 ¢. AV maneuvers
= I BUS SHORT d. Deorbit & entry.
YES NO ISOLATION
- (©) A y 2 @ 11 A, B & C bats on MN buses,
1 4 | BAT RLY _i] MN BUS TIE cycling MN BUS TIE switches may
FC tb's ALL GRAY US SHORTED MOT SW FAILURE correct the problem. If not, MN
| bus tie will have to be accomplished
by cb action. May have to charge
I l battery through other battery bus.
EPS
| SSR-2
BUS SHORT (@ Not valid after FC shutdown.
ISOLATION
T
7
PYRO BAT 1 l Replace pyro bat with entry bat
VOLTAGE I @ cb PYRO BUS A(B) PYRO BAT A(B) - open
<35vDC e ch PYRO BUS A(B) BAT BUS A(B) - close
® DC IND sel - PYRO A(B) 1 @ It is crew option to leave a
e Verify DC volts = BAT BUS A(B) i] PYRO A(B) main battery connected to a known
@ DC IND sel - BAT BUS A(B) short to retain redundant pyro cir-
BAT BUS A(B) amps incr? Vu_ FEED CKT cuit capability. |f dc amps > 30,
P SHORTED except cb PYRO BUS A(B) to open
NO within 1 to 5 min and loss of
I redundant pyro circuit.
A
[ 3 | PYRO BAT
| A(B) FAILED
SPECIAL |
suB
ROUTINE
SR @ @ FC will not reach TgK|N =
1 | Configure for _L] o FC 1(3) HTRS - OFF 3_] Relieve press on KOH of faulty 200°F for approximately 48 hours
FUEL CELL [one FConboth  peegp{ ® FC 1(3) PUMPS - 0if (ctr)  pesip{ FCat T <2000F i idifi
SHUTDUWN SKIN KOH will be solidified at TskIN
busses. @ cb FC 1(3) PUMPS AC - open  H2 PURG LINE HTR - (on, up) <2000F. The press is relieved to
@ch FC 1(3) REACS - close 20 min prior to purge an, up reduce the possibility of corrosive
e FC 1(3) REACS - OFF o FC 1(3) PURG - 0 fluid leaking into the SM and to
@ch FC 1(3) REACS - open insure sealing of the check viv,
® SYS TEST (2)-2A(6A) isolatini
g the potable water from
I o FC 1(3) PURG - Hp (when 02 the FC.
approaches stable value)

SM-2A-2244C
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SYMPTOM PROCEDURE REMARKS
s gt: - ! @ If short circuit amps < 2.0, it is
BUS SHORT Remove all BUS Batchgrto  [YES {4 ] Curentdrain | | a'crew option to maintain bat relay
ISOLATION equipment from 2 Affected bus? bat bus on BAT RLY BUS. bus powered to retain AC bus sen-
affected bus "1 T ecbBATBUSA Bus loss depends on sors and FC overcurrent/reverse cur-
WNA JACT IBATA| BAT A - open magnitude of rent protection functions. Increased
(B) 2 ) | echBAT ﬁ% current drain battery recharge cycle may be
5 | Individually BUS BAT B - v :.':,".":f{ ,'.:.?;:2’;‘:’323'2::“'
I close equip cb’s or open 8 | Isolate BAT only when required to operate equip-
sws while moni- A © BAT CHG -A ALY BUS from ment connected to bat refay bus.
toring FC current _‘E@—\ . gﬁg:n sel - BAT BAT A & B
| fNO Whenever AC BUS = o ch BAT RLY BUS *
1(2) It and AC BUS BAT CHGR BAT A - open
7] *INV1(2)- 1(2) OVERLOAD amps >0? och BAT ALY BUS
to affected bus Itare both on ‘ID -
! 2 BAT B - gpen
| AC BUS 1(2) inverter must be ® Return BAT RLY
OVERLOAD It on? disconnected from 8] Retumnto BUS load to
vas AC BUS 1(2) within original configura- original config
5 sec to preclude tion. Close cb’s to
| [ 9| AFFECTED inverter failure. isolate affected ‘
AC BUS LOST equip. 10| BAT RLY
l ol ac BUS non-
transferable loads
v EPS/CRYO
| n [ AC1 BUS reconfiguration 12] AC2 BUS reconfiguration * Ff ’;a:s,“"’" latch
©INV 1-OFF ©INV2-OFF oKL 2%
o INV 1 ACT-OFF. o INV 2 ACZ- OFF ® ;CXL’.;’ bypass vivs
® SUIT COMPR - AC2 ®ELECPWR-ECA o FC to bus cont
l e FDAISEL-2 o Verify OMNI in proper config- & tb's
e BMAG MODE (3) - RATE 2 uration for MSFN e DC undervolt
e S BD PWR AMPL PRIM - SEC ® FC3PUMPS - ACI sarging if CW
S BD XPNDR - SEC © BMAG 2 PWR - OFF. NOR’;:»ACK
| ® FC1PUMP-AC2 ® FDAISEL -1 =2
e GLY PUMPS 2 AC2 ©SIG CONDR/DR BIAS PWR 2- & AC cverlundanvolt
® BMAG 1 PWR - OFF AC1 sensing & CW It
®G/N LTS -AC2 « BMAG MODE (3) - RATE 1 ® AC ovld CW It (if
| ©5IG CONDR/DR BIAS PWR 1 - o Activate SEC COOL LOOP CW NORM - ACK)
AC2 o Shut down PRIM EVAP © Inverter cont
e Control GLY EVAP IN TEMP (DC & AC)
vlv manually to mgintain evap ‘
| .‘:’:E‘ F'Emv zggTFAUTO 2 14 | AC2 BUS non-transferable
o BAT CHGR - AC2. loads
l ‘ EPS/CRYO
® Tank 2 H2 fan
‘|:adsAC1 BUS non-transferable ° Tank 2H7 & 02 gty & temp
sig condr (8C)
EPS/CRYO ECS
| o Tank 1 H7 fan © Prim evap temp cont unit (BA)
e Tank 1 H2 & 02 qty & temp ® Rad flow contr 2 & isol vivs (8C)
sig condr (@C) scs
| ECS ® MTVC (RATE CMD, ACCEL
® Cabin fan 1 & 2 CMD)
® Man cont prim evap stm viv (§C) ® Prop rate cmd (TVC, ATT
e Auto cont prim gly cont viv (BA) CONT)
| ® Sec loop evap cooling (BA) e FDAI2
® Elect cont suit heat exch gly ® BMAG 2
bypass viv (#B) e RSI (9A)
© Rad flow contr 1 & rad isol ® GDC (9A)
vivs (8C) ® Auto AV (TVC) (BA)
SCS ® Ordeal
© GDC (all modes except RSI) ® GPI2P &Y ind (§A)
| * FDAIl @ SIVB 2F & 0 ind (9A)
® BMAG 1 (ATT HOLD, RATE LIGHTING
CMD) ® EMS roll att & scroll Its
® Min Imp (8A) ® Mission timer numerics
I ® RHC 1 MTVC (dA) (pnl 306)
® Rate cmd prop att cont (JA) ® DSKY pushbuttons
® Auto AV (8A) caution and status (pnl 140)
“|®.GPI 1P &Y ind (JA) e EL for pnlis 10, 100, 101, 122,
®SIVB1F&O0ind (BA) 225, 226, 229, 230, 275, 306
LIGHTING ® Sys 2 SM running Its
® FDAI (2 elements)
| ® EMS numerics & grid o Spot It
® Mission timer numerics (pnl 2)
® DSKY pushbuttons
caution and status (pnl 2)
I je EL for pnis 1thru 9, 15, 16
® Sys 1 SM running Its
g | idstemeey] SM-2A-2245D

SSR~2
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SYMPTOM PROCEDURE REMARKS
SSR-2 (CONT) I
[;l 2 @ MASTER ALARM and SM PWR
16 | @ DC IND sel - DISC Its will come on when recon-
SM SOURCE 1(3) necting open-circuited FC to bus.
o SM PWR
i - SOURCE 1(3) @
'r'l |"dlY'dl:"Y MNA (B) - on 17] AFFECTED @ Place two batteries on remain-
close equip cb's or (momentarily) ing bus for SPS maneuvers.
sws while moni- gm0 "‘c "ZV _{YEs MAIN DC BUS
toring FC current DC amps >257 LOST
MNA MNB

A

A

m] MN BUS A reconfiguration

Isl MN BUS B reconfiguration

@ SM PWR SOURCE 2, 3- MNB
only

© SM PWR SOURCE 1 MNA -
OFF

@ SM PWR SOURCE 1 MNB -
on up (if req)

@ INV 1 AC1-OFF

®INV 1-0FF

®INV3-MNB

®INV 3 AC1 - on (up)

®cb MNA BAT BUS A - open

ech MNB BAT C-close ~

o SUIT H20 ACCUM AUTO - 2

®SM RCS B&D eng pkg htrs - 2

® SM RCS B&D quad htrs - SEC

® BMAG MODE (3) - RATE 2

e FDAISEL-2

@ URINE DUMP - HTR B

@ WASTE H20 DUMP - HTR B

o RHCPWR DIR 2 - MNB

®AUTO RCS SEL (16) - MNB
(as reqd)

@ RAD PRIMHTR - 1.

e RAD FLOW CONT AUTO -2

®SPS HTRS - SEC

@SCS TVC (2) - RATE CMD

@ Use RHC'S for RCS dump, not
CM PRPLNT DUMP sw

© SM PWR SOURCE 1,2 - MNA
only

© SM PWR SOURCE 3 MNB -
QFF

© SM PWR SOURCE 3 MNA -
on up (if req)

®INV 2 AC2 - OFF

®INV2.0FF ™

@INV3-MNA

@INV 3 AC2 - on (up)

@ cb MNB BAT BUS B - open

@cb MNA BAT C - close

@ BMAG MODE (3) - RATE 1

© RHC PWR DIR 1 - MNA

@ AUTO RCS SEL (16) - MNA
(as reqd)

®ELECPWR - ECA

® RAD PRIM HTR - 2

o RAD FLOW CONT AUTO - 1

® SPS HTRS - PRIM

® Use RHC'S for RCS dump, not
CM PRPLNT DUMP sw

® SM RCS A&C quad htrs - SEC

©®SM RCS PSM1 htrs - SEC

®SM RCS A&C eng pkg htrs - 2

¥

A

20 l MN BUS A non-transferable loads 21| MN BUS B non-transferable loads

EPS/CRY SPS eHeviv2&tb
?fﬁTOHZ htr @ Pitch & yaw (prim) gmbl mots E?P%/;c,;?(!;ghz htr ® Sec pilot pre-viv

® Tank 1 02 100w htr @ Enable pwr sol driver 1 ® Tank 2 02 100w htr o Pilotvivs3& 4

@ Tank 2 02 50w htr eHevivi&th ® Tank 102 50w htr ® Sec htrs

@ Tank 1 02 vac-ion pump @ Primary pilot pre-viv @ Tank 2 02 vac-ion pump SCS
ECS @ Pilotvivs 18 2 ECS @ FDAI 2 total attitude

@ Prim evap H20 man cont ® Prim htrs @ Sec evap H20 vlv man cont eGDC

@ Prim 2 rad htr cont @ Prim 1 rad htr cont ® BMAG 2 htr & CW temp It
@ Rad flow contr 1 & auto select |SCS @ Rad flow contr 2 (eventually lose BMAG 2 as

@ Rad isol viv man sel

@ H20 accum 1 auto & man
cont

@ Urine & waste H20 dump
htr A

@ Steam duct htr A

@ Sec rad htr cont

@ Sec rad in & out temp ind &
PCM

®SM H0 viv (open position)

RCS

® CMsys 1 htrs

® CM sys 1 fuel & oxid purge

@ CM oxid interconnect

@ CM fuel/He interconnect

© CM sys 1 prpint dump (61 sec
T0)

© CM sys 1 prpint isol viv & tb

®SM B & D quad He 1 & 2 isol
viv&tb

®SM B & D quad prim/sec
prpint isol viv & tb

®SM B & D quad sec fuel press
isol viv

©SM B & D PSM prpint isol vivs
& tbs

® SM PSM prim manif isol valves
(redundant)

® SM PSM prim He isol viv
(redundant)

@ Transfer mot sw 1

o FDAI 1 total attitude
@ GDC (except RSI)
© BMAG 1 htr & CW temp It
(eventually lose BMAG 1 as
temp decreases)
@ Auto coils CM RCS 1 (if prior
to CM/SM sep)
o Direct ullage yaw D3 & B4
o Auto AV
@ Auto attitude hold
@ Rate 1 MTVC
® RHC pwr dir 1
a. MNA/MNB to half of jets
b. MNA togll jets
® RHC pwr dfi’r 2, MNA/MNB to
half of jets
LIGHTING
@ RH girth shelf flood (fixed
mode)
@ RH couch flood (fixed mode)
@ LH girth shelf flood (variable
mode)
@ LH couch flood (variable
mode)
©® LH & RH strut flood (variable
mode)
@ LH optical align sight
© Sys A tunnel Its (6 elements)
DISPLAYS & CONTROLS
® Mission elapsed timer (pni 2)
DOCKING
@ Sys A probe connector
(v A&B s

@ Prim rad in temp ind & PCM

@ H20 accum 2 auto & man
cont

@ Urine & waste dump htr B

@ Steam duct htr B

RCS

® CM sys 2 htrs

@ CM sys 2 fuel & oxid purge

@ CM fuel interconnect

® CM oxid/He interconnect

® CM sys 2 prpint dump (61 sec
TD)

® CM sys 2 prpint isol viv & tb

®SM A & C quad He 1 & 2 isol
viv & tb

@ SM A & C quad prim/sec
prpint isol viv & tb

® SM A & C quad sec fuel press
isol viv

©SM A & C PSM prpint isol vivs
& tbs

© SM PSM sec manif isol vivs
(redundant)

© SM PSM sec He isol viv
(redundant)

© Transfer mot sw 2

@ Pitch & yaw (sec) gmbl mots
© Enable pwr sol driver 2

temp decreases)

@ Auto coils CM RCS 2 (if prior
to CM/SM sep)

@ Direct ullage pitch C3 & A4

@ Auto AV (maybe degraded)

® Min imp increases tox42 MS

aRSI

o Ordeal

@ RHC pwr dir 1, MNA/MNB to
half of jets

© RHC pwr dir 2
a. MNA/MNB to half of jets
b. MNB to all jets

LIGHTING

@ LH girth shelf flood (fixed
mode)

@ LH couch flood (fixed mode)

@ LH & RH strut flood (fixed
mode)

@ RH couch flood (variable
mode)

@ RH girth shelf flood (variable
mode)

@ RH optical align sight

@ Sys B tunnel Its (6 elements)

@ Spotlight door initiator

DISPLAYS &
© Mission elapsed timer (pnl 306)

DOCKING
@ Sys B probe connector
(however A & B connectors

may be switched)

may be switched)

SM-2A-2246E
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SYMPTOM PROCEDURE REMARKS
SSR-2 (CONT) | [;]
22| Batchgrto 23| Returnto
bat bus original configura-
ech BAT BUS A(B) tion. Close cb's to
BAT A(B) - open isolate affected
o ch BAT RLY equip.
BUS BAT A(B)
open , 1 ® (® 11.cb RAD HTRS OVLD BAT
@ BAT CHG - A(B) 25 A and/or BAT B are opened to
®DCINDsel - NO BAT 221‘_“:&2: reduce battery drain, they should
not be closed unless batteries are
| BALCHGR g 21 aram [YE_o pat anD BUS tied to main buses. This prevents
Bat chgr amps >0? =1 current >07? OR BAT CUR- possible disconnect of ECS radi-
lYES ” RENT INST ator heaters by a false overload signal.
FAILED

26 | Current drain

on bat bus (bus loss | BAT BUS B

depends on magni-
tude of current
drain)

BAT BUS A

A

27] BAT BUS A reconfiguration *

e ch BATBUS APYRO BATA -
open

If MN BUS TIE BAT A/C is

closed:
ecb MNA BAT BUS A - open
@ch MNB BAT C - open (verify)

For subsequent Main Bus ties:

@ cb MNA BAT C - close
@ MN BUS TIE BAT B/C - on
{up)

If MN BUS TIE BAT A/C is open:
o cb MNB BAT BUS B - open
®chb MNA BAT C - open (verify)
@ MN BUS TIE BAT B/C - on

(up)

For subsequent Main Bus ties:
o cb MN A BAT C - close
o cbh MN B BAT BUS B - close

\ 4

29| BAT BUS A non-
transferable loads

EPS/CRYO

® Mn bus tie bat A/C mot sw

RS
© SECS auto RCS trnfr to trnfr
mot sw 1

5P
@ Pitch & yaw (prim) gmbl mot
cont

SCS
® AUTO RCS SEL MNA (if not
previously enabled)

SECS

®SECS & ELSsys A

© Float bag compr 1

@ Float bat 1 mot sw & cont viv
@ EDS voting logic 1

\ 4

28] BAT BUS B reconfiguration

eoch BAT BUS B PYRO BAT B -
open

If MN BUS TIE BAT B/C is
closed:

®cb MNB BAT BUS B - open

@ cb MNA BAT C - open (verify)
For subsequent Main Bus ties:

@ cb MNB BAT C - close

@ MN BUS TIE BAT A/C - on

(up)
If MT\IEBUS TIE BAT B/C is open:
oI:b MNA BAT BUS A - open
@ cb MNB BAT C - open (verify)
oMN BUS TIE BAT ATC - on
(up)
For subsequent Main Bus ties:
@ ch MNB BAT C - close
®cb MNA BAT BUS A - close

v

30} BAT BUS B non-
transferable loads

EPS/CRYO
©® Mn bus tie bat B/C mot sw

RCS
@ SECS auto RCS trnfr to trnfr
mot sw 2

sPS
@ Pitch & yaw (sec) gmbl mot
cont

“® AUTO RCS SEL MNB (if not
previously enabled)

SECS
@SECS & ELSsys B
@ Float bag compr 2
@ Float bag 2 mot sw & cont viv
@ EDS voting logic 3

SM-2A-2247A

SSR-2
(CONT)
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PAGE 9-2 DATE 9/1/72

T/C MALFUNCTIONS INDEX

1 ONE CREWMAN HAS NO INTERCOM CAPABILITY

2 L0SS OF INTERCOM (ALL CREWMEN)

3 ONE CREWMAN HAS UNSELECTED HOT MIKE CONDITION
o 4 LOSS OF VHF COMM WITH MSFN |
~ 5 LOSS OF S BD VOICE COMM
6 MSFN REPORTS LOSS OF RANGING
7 MSFN REPORTS LOSS OF REAL TIME PCM
8 EMS RANGE DISPLAY ABNORMAL

9  CANNOT ACQUIRE PHASELOCK WITH OMNIANTENNAS
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Q (SPT's audlo conter anly) verify
$ B0 MODE VOICE - net in
ONE CREWMAN 1| Audio center ,_'7 If failed mode 2uv.
HAS NO ® MODE - alternate BYES it -
INTERCOM o -
CAPABILITY Tntercom any mode? INTERCOM/PTT P17 I vOX
NO | |
3| Audio conter 4 4 4
© AUDIO CONT - 4 | MODE swITCH 5] P11 KEYING ¢ ] vox keYING
BACKUP CIRCUIT FAILED CIRCUIT FAILED CIRCUIT FAILED
I Intercom ?
NO lv:s
L 1 @ Procedure removes all power from
A CcCcu.
7 [isolate failed components by 8 | Bockup intercom _9_] INTERC O
pobatitvtion > ;A;(D commia) = #§ DIODE swiTCH No hot mike intercom available
) i A
A"o;vr:: :rév;mn‘s Audio Panel: ® AUDIO CONT - FALLED S BD or V:: AM sidetone may be
[ ] - F NORM used = o kup intercom. Pod
® SUIT PWR - OFF 12 eoti comm will be 10 times normal
@ VHF AM - OFF b::""“ ‘on volume ofter I:itoff.
@S 3D MODE KCM - gy
PCM o cir =
@ AUDIO CONT - NO
@ Reploce COMM components @ @ In the event of intercom diode
individually switch foilure, traremissions o
Jl] ground are ovailable by returning
1  Use bockup AUDIO CONT - NORM,
io center -_—
o] 3 e AUDIO CONT -
FAILURE OF n BACKUP
REPLACED COM- H;guocmm o PAD COMM (3) -
PONENT OFF
@ PTT BU - o8 reg
@ @ @ Pwr lost 1o audio center equip ond
l VHE AM. Cepsbility to xmit ond
- rev voice via VHF AM, S B0 or
2 LOSS OF 1 | Bockup intercam |\ o 2 | FLIGHT & POST |31 selectkey mode intercom is lost. Down voice
INTERCOM o INTERCOM (3) - LANDING BUS e UP TLM CMD - substiture is CW. Up voice substi-
(ALL CREWMEN) FAILED RSET then NORM Nute is crew olert light.
| o PAD COMM (3) - o T80 MODE
LE x PCM'= KEY Trenemitted signal is not audible in
Sidetone? eS80 2
NG - OFF this failure mode.
YES =T
' @ @ No hot mike intercom available.
$ 8D or VHF AM sidetone may also
_‘JINT!KW be used as backup intercom.
CIRCUIT FAILURE
1
@ @ Resuits in A/G tranemissions for all
s _ equipment selected to T/R.
one crewman || 1] Audio center  |NO N2 [\ on cipcuir 3 | biscontinue use
HAS UNSELECTED "~ |® mODE - P11 " NEAILURE = of VOX mode
HOT MIKE @ Talk withaut keying
CONDITION

4 | Audio center

® Tolk without keying|
Heor yourself? l

FAILED

,5_1 VHF A&B

© VHF AM - OFF  [NO i oMMON XMTR
KEYING CIRCUIT

(I/R to speak)

lv:s

7 IMhum-

® VHF AM - T/R

® 580 - OFF

© Talk without NO
keying

to speak)

When VHF ronging
o Audio Center VHF AM - RCV

When not VHF ranging
© Audio Center VHF AM - RCY
o VHF AM RCV - A
© VHF AM A - off (cir) (SIMPLEX

@

9 | Audio center

® AUDIO CONT -
K

Heor yourself?

YES _ NOR ROTATION

ENABLING CIRCUI BACKUP
Heer yoursedf? SHORTED ® PWR - QFF
Ivts ®PTT BU - o1 req
9 ose-12 NO V1] INTERMITTENT _1_2] Discontinue use
© Cycle PTT sw on RHC (left or center only) SYPTT SW ON ROTA- of affected RHC PTT
o Tak without keying TION CONTROL switch
Heor yourself?
YES @
|:] Isolate failed components by swbstitution BT
AHected crewmon's Audio Panel:
® PWR - QFF
© SUIT PWR - QFF @
© VHF AM - OFF ]
S Replaca COMM conporson v ival 1o] Audie contie
t
® Tolk without h.,;‘.:wm v 4 i] AUDIO CENTER © AUDIO CONT -

BACKUP

CONTROL PTT

| e Pwr- QEf

imlsn FAILED

® VHF AM - OFF

Selecting the alternate audio

center is necessary to avoid

the HOT MIKE conditions and
Ul S 80 voice insk

regardiess of the position of the

oudio center S BD switch,

Procedure removes oll power frem
ccu.

The sudie center is still vesble in

the hot mike mede; undesired air-
to~ground tronemissions can be
sliminated by placing the oudio
center S BD and VHF switches to
OFF or RCV.

— SM-2A-2200C
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DATE 9/1/72

4 SYMPTOM PROCE DURE REMARKS
4
Loss OF VHF |y o} utitize s BD for 2] ur o NORCY 3] VHF AM A
COMM WITH voice comm i ' " BRECEIVER FAILED|
MSFN
NO
XMIT I] o Request MSFN
CONTINUOUS to reconfigure for
XMTR KEY simplex B (@ Duplex B is available.
- »|o VHF AM B -
SIMPLEX ves |2 VHF AM A
| S XMTR FAILED
NO
v 2 @ When operating with MSFN,
uplink circuit margin is greater than
| 1 «VHF ANT- Lu VHF dgwn-link circuit &argir?, Antenna
alternate ant (SM ANTENNA system degradation can therefore
LEFT orSMRIGHT) [, - §DEGRADATION ORR|  disable transmission while allowing
T UNFAVORABLE recaption,
mit: QR =" ORIENTATION
NO
}
8 | VHF ANTENNA
YSTEM 9] Loss of VHF
DEGRADATION 1 XMIT capability
10 @ Request MSFN
NO XMIT, to reconfigure for
simplex B
NORCY _le VHF AMA-
off (ctr) 11| VHFAMA
@ VHF AM B - ER LINE OR
SIMPLEX ves JANTENNA FEED
| Xmit, RCV OK? #f FAILED
NO
y
I 12] yur
ANTENNA SYS- 131 Loss of VHF
| TEM FAILURE ¥ voice capability
y
14 | audio Center 15 ] AUDIO CEN-
| Individually TER REMOVING T/C
eVHF AM - OFF KEY HAS UNSE- > ]
= YES | LECTED HOT 3
Koy r i MIKE CONDITION ONE CREWMAN HAS
NO UNSELECTED HOT
MIKE CONDITION
16 @ Request MSFN
to reconfigure for
simplex B
® '\J/f;‘ FcﬁM) A 3 A® Simplex operation of VHF AM
I e VHF AM B - 17] VHF A XMTR 18 ] Loss of normal A,}"‘"’Ay_b,ff{esc’t?'efngvvﬂ:’pcf?ﬁwfg
SIMPLEX ves [KEYING CIRCUIT VHF AM A simpl ™ 2 letr) e e omplished by
Key removed? FAILED capability placing VHF AM A - SIMPLEX
N then off (ctr) when finished
‘ 0 transmitting.
\
[19] vhF AgB [20 [« Audio center VHF AM - RCV
| COMMON XMTR eVHF AM (2) - off (ctr)
KEYING CIRCUIT eVHF AMRCV - A
FAILED NOTE: When VHF transmissions
are desired:
eAudic center VHF AM - T/R
*VHF AM A or B - SIMPLEX, off
| (ctr) when finished transmitting.
1 SM-2A-2279
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SYMPTOM

PROCEDURE

REMARKS

ol

LOSS OF S BD
VOICE COMM

(MSFN within VHF
range)

| >

CD Loss or near loss of upvoice is
indicated by S BD ant ind <60%

: Utilize VHF L » T/C CANNOT ACQUIRE (approx), and noise in headset if
for voice comm PHASELOCK WITH S BD SQUELCH - OFF. Loss of
S BD ANT ind - 9 l OMNIANTENNAS normal down voice should be
> 60%? anticipated if S BD ant ind < 80%
(approx).
| SCHE @ Notity MSFN of UP TLM reset
2] oupTLM 3] pmp PR - 4 ) pMpSHORT setion:
CMD - RSET then ~|AUX it COMMON TO
NORM = ;
NO UP OR DOWN Voice & data OK? BOTH POWER
S BO status? VOICE OR DATA B SUPPLIES
YES The capability is lost to trans-
N No ue : | 0 Dy
NORMAL
VOICE PMP POWER 6 1 Loss of $BD
SUPPLY FAILED voice and data
. 1 NO C @ When S BD XPNDR - redun-
N ;
U PCM? 8] ypdara? 31 o580 xPNDR anyppndr resnets momenteriy
redundant xpndr :
YES YES @ Allow up to %U sec
for phas:iock ﬂ_ﬂ ORIGINAL
acquisition TRANSPONDER
Upvoice &up | YES | RECEIVER
data 0K? FAILED
; NO
11 FAILURE OF -
& UPLINK SUB- Loss of § BD
13 CARRIER SIGNAL Bessgnd up voice and up
Down voice LINE data capability
backup
©S BD AUX TAPE -
DN VOICE BU = v
oS BD MODE 14
PMP VOICE e S BAND
RN Qe e CLIPPER OR saUELCH - OFF | ves &) saueLcn
L0 AUDIO CENTER Up voice OK? circurT FAILURE | | © Lossof capability of simulta-
— no JSBD OUTPUT neous of down voice
DN voice OK? = | FAILED NO and HBR PCM.
@ Notify MSFN to transmit voice
‘ Yes @ ‘ A 4 U on the up data subcarrier. Backup
17 pMP VOICE 18 Loss of S BD 19]sUPTLM up voice and up data transmission
RELAY OR VOICE down voice capability DATA - UP VOICE NORMAL UP ;::::'n': 'l'g'xmu ':'A‘.l::t:::d v:l'l
MODULATOR L5 - YES | VOICE DETECTOR until MSFN cnnfuwm for up voice
FAILED Up voice OK? FAILED backup,
4 { NO (7 @ S BD reception will be via
21 23 intercom bus.
e SBD XPNDR o S BD MODE
tedundant xpnds VOICE RELAY
o Allow up to 30 sec @ INTERCOM (3] -
for phaselock T/R
acquisition 22] ORIGINAL e MODE - VOX
DN voice & PCM LEi XPNDR TRANS- S;T"“"\gd?o'ge’nm
?
0K? MITTER FAILED ©SBD - OFF
® VHF -
‘ NO (8 oPTT 53'.5 @ Provides an alternate voice
24) ¢ 5 BD MODE LEFT/CTR circuit, but no PCM capability.
POM cu ves 22 pup M * AUDIO CONT - 2] suenoRNAL
? -l MIXER FAILED
i voics 0K BACKUP YES{ VOICE OUTPUT @ The power amplifier requires a
}NO @ { 10 Up voice 0K? bgpd CIRCUIT FAILURE] | 90 sec warmup period.
D AUX TAPE - TAPE acti-
27%; S&PMMODE Z:Dwnsl?rc‘:"p PCM INO @nsﬂ: FMliransminev and (h:c I
| alternate power amplifier which
5 BD FWR AMPL @ SBD AUX TAPE - _23] PMP com‘on‘ quires a 90 sec warmup period. It
PRIM - redundant TAPE VOICE OUTPUT Qg.] Loss of S BD is crew option to transmit real time
pwr amp o PMP PWR - AUX CIRCUIT FAILED 1 up voice PCM, recorded data, or TV via the
DN voice & PCM YES FM ter.
0K?
‘ 1 @ With one of the power ampli-
‘ NO fiers failed the capability is lost to
- 32] oRIGINAL mmmn FM (ncov:o:”dau or TV)
Loss of S BD S BD PWR AMPL it
DN voice and PCM FAILED sion o resl time PGM and voics.
SM-2A-2096D
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PROCEDURE

SYMPTOM REMARKS
| [ 2 @ Coordinate with MSFN.
1 2
MSFEN REPORTS e UPTLM S BD XPNDR - @ When S BD XPNDR - redundent
LOSS OF + CMD - RSET then f=g»| redundant xpndr : e
AANGING NORM NOle Hl_—%'ﬂ_ow up o TWsec 3 xpndr, hesitate momentarily in QFF.
e SBD MODE for p]’;;s_elock RANGING @ PR
RNG - RNG acquisition ENABLE CIRCUIT Ranging limi- ound rader n:gm ol \
Ranging 0K? Ranging 0K? FAILURE ted to skin tracking required. '
) YES YES NG
I A y 4 @ Original XPNDR is usable for
i f i i
5] tossoruoL] |8 mancing afl lunctions except ranging.
CONTROL OF CIRCUITIN
RANGING ORIGINALSBD
FUNCTION XPNDR FAILED
'l
Q Q@ The capability is lost to trans-
ﬂ 2 mit recorded PCM simultaneously
MSFN REPORTS o PMP PWR - >—-] PMP NORMAL with real time PCM.
LOSS OF AUX BIPHASE MODU-
REAL TIME PCM PecM OK? | YES JLATOR FAILED
| N
4
PCM EQUIP-
| MENT FAILED
: 2 (D cMC TRACKER It should be
EMS RANGE 1 o VHF RNG - > 2 Tones audible 3 | Utilize CMC for ::'L::UT:::'!: in P20 and V87
DISPLAY RSET (wait 15 sec) [NO™ |during wait period? [ygg |VHF range readouts ’
ABNORMAL Display ok? ™ : 53'7"5 20505000 (D) Tomaswit be sudible for 8 c-
YES ey r onds after VHF resst. EMS display
| in N72 (R1) EMS OR EMS/ | | o range occurs 12 to 15 sec after
CMC range display |__o | VHF INTERFACE | | reget,
abnormal? NO FAILURE
YES
| 1L @ @ Temporary signal loss may be
5 caused by antenna nulls or antenna
MOMENTARY switching.
I LOSS OF TRACK v
NO —.-] VHF comm with
I MSFN ok?
| 1 Alternate VHF YES
antenna
Ng Comm with MSFN
k?
| ° 1} 4 @ Turning suit power off pre-
YES [] \ cludes audio interference with VHF
o SUIT PWR - 3 ranging initielization.
| QFF DIGITAL
¢ @ Depress and hold RANGING GENE-
PTT button RATOR OR SWS
10] FalLED ANT o VHF RNG - RSET RANGING TONE
| OR INCORRECT (Wait 15 sec) TRANSFER 11 Loss oF
ANTENNA @ SUIT PWR - on (up)| o | ASSEMBLY &{ VHF RANGING
SELECTED Display ok? —— FAILURE CAPABILITY
| YES
| | T/C v
4 l 2 12 | gss oF 131 vur RNG
| AUTOMATIC VHF L Iv:_illllg;_lt_)nly
LOSS OF VHF RNG XMTR KEY ¥’| while PTT button -
COMM WITH MSFN FUNCTION depressed
1 SM-2A-2087E
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@S BD MODE RNG - RNG

© Attempt DSE dump of recorded
voice

At completion of dump -

¢S BD AUX TAPE - DN VOICE
BU

When range <80K NM

© VHF AM A - SIMPLEX

@ Audio Center -

o Standby for MSFN call

SYMPTOM PROCEDURE ¢ REMARKS
@ I @ Loss of uplink phaselock is indi-
cated b ise in hi t
CANNOT ACQUIRE U checkant | no 2] Select proper il o 3'3%,",1’,'":',;,“,,85:90,0
PHASELOCK WITH p=t»| selected for proper == (wait 1 min ORIGINAL phase lock from SWS, verify S BD
OMNIANTENNAS look angle for phaselock) ves | ANT LOOK ANT OMN| sw is positionld 10-
Ant 0K? Phaselock acquired? jeegpd ANGLE BAD REMOTE.
I YES NO
@ ] ® When S BD XPNDR - redundant
4] ¢5BD XPNDR - 5] 15 VHE not 6] ouPTLM xpndr, hesitate momentarily in i
redundant XPNDR available, wait 5 min | NO | CMD - RESET then (7] \NADVERT-
e Allow up to for possible MSFN NORM ENT RTC RELAY
for phasslock problem Phaseiock scquired? |mceo] OPERATION
| acquisition - Al
Phaselock acquired?
YES
| NO L
8 oriGINAL
XPNDR FAILED
A
| 9 J poattitude and | yo | TRIPLEXER
propell i #40R RF COAX
allow roll maneuver? CABLE FAILED
I YES 4
| \ 9
11] o Roll CSM not 12 Loss of uplink voice comm.
less than 450 Possible loss of downlink voice
@ Allow up to 30 sec comm.
for phaselock o PCM BIT RATE - LO
acquisition S BD AUX TAPE - DN VOICE
@ Attempt phaselock BU
acquisition with © SBD MODE RNG - RNG
all omniantennas NG Continue optimum ant switching.
T . Attempt voice comm at least
y scquired? once per hour on the GET hour
YES as follows:
©S BD MODE PCM - ctr
©PCM BIT RATE - HI
) ©S BD MODE RNG - OFF
1 @ Perform comm check
OMNI- If no contact -
ANTENNA FAILED @S BD MODE PCM - PCM
o PCM BIT RATE - LO

SM-2A-2097C
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ECS
UNDOCKED
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ECS
UNDOCKED

DATE 9/1/72

ECS UNDOCKED MALFUNCTIONS INDEX

PAGE 10-2
1 02 FLOW HI
RED
la O2 FLOW HI
2 O2 FLLOW LOW
3  SURGE TANK PRESS HIGH
4  CABIN PRESS HIGH OR INCREASING
5 SURGE TANK PRESS LOW
6  CABIN PRESS LOW OR DECREASING
7 CREW UNCOMFORTABLE IN CABIN
7a CABIN HUMIDITY HIGH
8  CLINGING SUIT
9 SUIT COMPRESSOR
RED
9a SUIT COMPR AP LOW
10  BALLOONED PGA'S
11 CREW UNCOMFORTABLE IN SUIT LOOP
11a SUIT CKT HUMIDITY HIGH
12 CO2 PP HI
YELLOW
12a CO2 PART PRESS HIGH
12b €0, PART PRESS LOW
13 CO2 FILTER SEIZURE WITHIN CANISTER
14  PRIM ECS RAD OUT TEMP LOW
15  PRIM ECS RAD OUT TEMP HIGH
16 GLYCOL FLOW LOW

17
17a
18
19
19a
20

21
22
22a
23
24
25
26
27
28
29
29a

29b

30
3]
32
32a

33

34
SSR-1

PRIM GLY EVAP OUT TEMP HIGH
PRIM STEAM PRESS LOW

PRIM GLY EVAP OUT TEMP LOW
PRIM GLY ACCUM QTY HIGH
PRIM GLY DISCH PRESS HIGH

PRIM GLY ACCUM QTY LOW OR
DECREASING

PRIM GLY DISCH PRESS LOW
SEC GLY EVAP OUT TEMP HIGH
SEC STEAM PRESS LOW

SEC GLY EVAP OUT TEMP LOW
SEC ECS RAD OUT TEMP HIGH
SEC ECS RAD OUT TEMP LOW

SEC GLY ACCUM QTY HIGH

SEC GLY ACCUM QTY DECREASING
SEC GLY DISCH PRESS LOW

H,0

2

POTABLE HoO0 QUANTITY DECREASING
RAPIDLY

DUMPING OVERBOARD

WASTE HpO QUANTITY DECREASING
RAPIDLY

FOOD PREP WATER TEMP LOW
ENTRAPPED GAS IN POTABLE H20
URINE OVERBOARD DUMP NOT DRAINING

WASTE H,0 OVERBOARD DUMP NOT
DRAINING

INADEQUATE VENTILATION AFTER
LANDING

WATER INFLOW AFTER LANDING
SECONDARY LOOP ACTIVATION

SSR-2 FROZEN STEAM DUCT
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, THRU
SYMPTOM i PROCEDURE REMARKS la
UNDOCKED |
MODE . (©) . m Normal range 0.25 10 0.45
i 0; o 1] 02 FLOW ind VES Lugm is puss;bleb L}J o REPRESS Ib/he
FLOW HI l—v 07 tlow high? 'r:‘ecﬁ\‘;?:s;nﬁanm 7] b prews low 1YES. [ PKG iv - FILL
RED i NO cabin press also A L decr? @ Don PGA’'S
Light on if: low or decreasing NO l
>10 b/ (atre) | A J ECS-UD
16 sec time delay) I 4 | Venfy ind ’
e DIRECT Op viv @; v D 6 1 1
OPEN (CCW) 5 - CABIN PRESS
I (momentarily) e 6 | @ MAIN REG LOW OR DECR @ A surge tank - cryo tank
' 07 flow incr? 5] C/W FAILURE A&B -cloe : AP of 50 psi will verity a high
2 (momentarily) no B1Jop FLow 07 flow. Typical HI CRYO
| o @ 07 flow dec? SENSOR FAILED TK-SURGE TK AP
YES 30 psi=s1.8 Ib/hr
8] iND FAILURE > , 50 psi2.9 Ib/he
{ y . 100 psiz=4.8 Ib/hr
10 150 psi=e6.2 Ib/hr
l ——]"F"‘" fully 1 YES IiTeurT RETURN 400 psi#=10.0 Ib/hr
suited? $1—IS 700 psise11.7 Ib/hr
1s 02 o 2] 02 FLOWnd | YES = viv - open (pull)
W HI | pegyed? NO
FLowH ] ! o= < 07 Flow decr? (3) Placing the MAIN REG A
> & B - close 2nd noting a decrease
0.45 Io/hr J’ t in 07 flow will validate the
13 CAB sensor indication.
NO ot ECS-UD
12| Venfy viv pos 1 PRESS RELF viv A l 3
® WASTE STOW VENT (2 -NORM CABIN PRESS Continue with 02 Flow Hi
uiv- CLOSE : Crew partially HIGHOR procedure and use C/W It and
@0VBD DRAIN viv- suited? INCREASING surge tank bleed down as ind1
OFF YES cation of 07 flow
I OMDA TUNL VENT viv- v G
OFF
®DIRECT 03 vlv - close NO P14 esulT 15| HIGH FLOW @ This action verifies that
(cW) RETURN viv-OPEN ves fCAUSED BY inadvertently opened valve has not
®CAB REPRESS vlv- ves [6] viGH FLOW (PULL) =] CLOSED VLV caused increased 07 flow. However.
I OFF (CCW P 07 flow decr? high 02 flow normal during cabin
o4 CAUSED BY e »
07 flow decr? OPEN VLY
| {NO @ Assumes partially suited
[17] @ DEMAND 18 ] o DEMAN 19] e DEMAND R
[ ] ] D ° 20§ NO. 1
@ SUIT RETURN wiv - LL)
REGsel-OFF  [YESIREG sel 1 NO [REG sel 2 vesfDEMAND REG e nEGm-%ﬂL
I 07 flow decr? 02 flow norm? 07 flow norm? =8 FAILED OPEN
NO YES NO
| v )
21| no 2 22| ® DEMAND
DEMAND REG EG sl BOTH
FAILED OPEN ® SUIT RETURN
VLV - CLOSE
(PUSH
@ Clean screen (3)
@ SUIT RETURN
I v 24| Hi 07 flow VLV - OPEN
caused by dirty Yes| (PULL] NOo B 25] SUIT CKT
23] @ DEMAND screens be—1 07 flow norm? RET RESTRICTED
REG sel - BOTH
| o EMER CAB
PRESS sel - OFF
® Ho0/GLY TK
PF%ESS REG 0 26/ o CAB U @ @ If leak is not isolated and 02
I sel - OFF N PRESS RELF viv 27| LEAK IN 28| Determine flow remains high, mission time may
*102) CLOSE NO NCAB PRESS REG  [p=ip] le2k rate be extended by shutting off the
07 fiow dacr? 07 flow decr? OR 100 PSI LINE o DEMAND REG main 07 regulators, re-opening them
2 Vlow decr? v |- OFF when necessary to maintain cabin
YES ‘ ES :: S5 i pressure and for actuation of the
M ":3';0 d lsu ge cyclic accumulators. Placing the
29| @ RH CAB used 10 WASTE STOW VENT vaive to
PRESS RELF 30] LH CAB deter mine|magni: VENT may prevent the cabin relief
viv-NORM NO§ PRESS RELF VLV fiduiof leak valve from actuating.
02 flow incr? b=l LEAKING &
YES
l 32 | @RH CAB {V
PRESS RELF viv - ® EMER CAB
[ 31] RH CAB CLOSE PRESS sel - BOTH
PRESS RELF VLV [=gp{®LH CAB PRESS i @ H20/GLY TK
LEAKING RELF vlv- REG sel - BOTH
L HOAM SM-2A-2210F
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la
THRU SYMPTOM PROCEDURE REMARKS
3 UNDOCKED | @
s Au Crew suited? YES133) 1 waste H20 N0~ 3 Hp0/6LY TK ; M(D MSF"':‘:.' ‘.l"‘.'
qty decr rapidly? PRESS REG sel - 1] 35§ Hy0/GLY TK e mkwmbv
1N0 l"s @ H20/GLY TK PRESS REG VLV 1| ™°™™ prre:
RELFsel -1 |ygsH ORRELF VLV 1
36 ECS-UD | WASTE H20 07 flow incr? -4 FAILED OPEN
| [rescueasse | | baye] drvoech (22
ST - [1s RAPIDLY NO
2 flow norm? {
l"o YES a] o’/mv Tx| R Conine opera
2 ti ffected )
| 9 PRESS REG sel _Z r::na::/z‘r‘.(ﬂ:cvlv @ PRESS-TO-TEST operation
39] e EMER CAB ®H20/GLY TK may ressal lesky poel vaive.
I PRESS TEST pb - RELFsel- 2  |yes 1 U
push (several times) NO .LOJ © EMER CAB 02 flow incr? .ﬂ] Ha0/6LY
02 flow decr?  fepp| PRESS sel - 1 NO TK PRESS REG
YES 02 flow decr? 41 No 1 EMER VLV 2 0R RELF
‘ ¥ $YES CAB PRESS REG g;e"} FAILED
FAI
43 TEMPORARY [44] no.2 EMER i
PEEL VLV SEATING CAB PRESS REG
PROBLEM FAILED OPEN
] 1L
| 1451 o Hy0/6LY | o 48] oEMER CAB
@ TK PRESS REG PRESS sel -2 % Removes power from H20
sel - BOTH ace lator.
=== 10 50 iNcoRRECT
[47] " Check flow T CENTRAL TIMER
sensor 2 SIGNAL TO AUTO @ H20 accumulator can be
M ACCUM AUTO - Y 2
oMAINREGA |ves |48 esuiTH0 NO | o ves § CYCLE CONTROL manually operated.
& B CLOSE f==#4 ACCUM AUTO - o UNITS
, 07 flow decr?
(momentarily) redundant accum @
A TI—— ' NO Max 072 bleed into suit loop
I 02 Howidece? Sz low ":;' ¢ @ will be 0.55 b/hr (from which
NO Y metabolic use and cabin leakage
‘} 13 .g"“ Cyjcle accum wil be taken).
51 0pFLow %2] No.10R2 osuncv:Tsto 2
I SENSOR FAILED ?g?&g%’m ACCUMON - 1_ @ This failure does not
then 2 (several 56] H20 ACCUM necessarily preclude manual
No | times) ™ YES § SOLENOID VLV operation of the affected H20
| 54T N0, 1 120 %]0:'30 ACCUM e 02 fiow decr? STICKING OPEN accumulator.
ACCUM SOLENOID | YES| ==
VLV FAILED OPEN 02 flow decr? ) @@ cycling operation may free
| NO 571 Return 1o orig sticking valve.
A L L sw configuration
58] o SUIT H20 [59] @ Hp0 ACCUM () Loss of electrical cyclic
ACCUM AUTO -2 2-OFF control of affected H20
= ® Ha0 ACCUM 1 - 60] ND. 2 Hp0 & accumulator. Periodic manual
NO |BMIE YES§ACCUM SOLENOID @ SUIT H20 valve operation the only means
I 03 flow decr? VLV FAILED OPEN ACCUMAUTO -1 || of actuating H20 accumulator.
! ' LU Verify 02 FLOW ind v 2 u®45 ,';7,"','"' ey 25+
z 07 FLOW o] ® DIRECT 02 viv OPEN (ccw) ES 2] owasTE sTOW
Low (momentanly) VENT viv VENT YES Luw system
| Momentary flow incr? 02 Hlow > 0.7 Ib/he? d @ May take up to 45 minutes
<0.25 Ib/hr max,
NO NO
] 3 ! )
| 4107 FLOWSNSR 51 ;10w 6 ) eWASTE STOW (@ MsFN can distinguish
OR IND FAILURE sensor calib shift VENT viv- CLOSE between these two failures.
A
] - @ Use highest cryo tank
3 [ 1] Cryo tk press check  [VES|-2) @02 PRESS IND sw-surce Tk |Yes| 3] cavo o, indication to estimate surge
.:lrl‘:(SESE :'"A(;i: ¢ 07 PRESS IND sw - TK 1 =4 ® REPRESS PKG vlv - FIIY.L (momentarily) ™4 STORAGE FAILURE tank pressure.
| Either cryo tk press hi? Reprass pack 07 meter incr >335 psi? @ Surge tank pressure may be
>935 psi NO NO 1 CRYO determined by momentarily
I v 2 . ,,] 3 positioning REPRESS PKG viv -
ILL and read repress pack pres
4] suRGE TANK 5 | SURGE TK/CRYD L epren
SENSOR FAILURE TK 1 METER FAILURE 02 PRESS HI meter after stabilization.
1 SM-2A-22190




SYMPTOM PROCEDURE REMARKS
UNDOCKED MOD
| @ Cabin pressure >5.3 psi is
4 - normal after insertion. Normal
CABIN PRESS | 1] Verify cab A :
HIGH OR > press inst range is 4.7 t0 5.3 psi
INCREASING | |  I'syimpmessina | YES o 0 townign? PR fRT  sure
>5.3 psi X CAB PRESS ind? ) press low?
YE
l NO ‘ s @ §n YES | (@) Checks mpres puckoms.
Usa SUIT ECS-UD ECS-UD ECS-UD
cABPRESS gl PRESS indto -
INST FAILURE estimate cab press ) I L 2 ['2 5 [ g
07 FLOWHI SURGETK  SURGE TK
PRESS LOW  PRESS LOW
SURGE TANK I U e0;PRESS (2] cavoo, CRYO
PRESS LOW ®1 INDsw-TK 1 Vs STORAGE =T
Cryo tk press low? &1 FAILURE | b
<835 psi | DYO.UPTS T
lwo
| Sensor check
® REPRESS PKG
viv- ON NO 4] SURGETK
(momentarily) &{ PRESSSENSOR
then OFF FAILURE 7] Reopen 07 viv
Repress pkg - - ® REPRESS PKG
press decr? :m cLhn::kobstruc vlv- ON (when
| YES TP surge tk decr to
SM 02 viv 500 psi)
5] ) g_gmxo ‘ ©SRG TK 07 viv
5 : ° 2vIv- ON
| 02 FlLOW ind NO| OFF IN
02 flow high? ® DIRECT 0 viv -
ves S5 T Tor 45
= rior
| 1 soc. then CLOSE An uhlslrll‘lcl‘mn
€CS-UD o severely limits 02
= supply rate. May
6 l 2 0 flow ind re- ?] OBSTRS%CT?[N essentially limit
ini F 07 RESTRICT- i
| CABIN PRESS s 0| ors, Firers T Te t
LOW OR DECREASING | oo 9 : ' > surge
CT 02 - OPEN? OR LINE " plus repress 07 tk)
| IYES
9 ]| eSRGTK 02 (10] esRG TK 1) | () REPRESS PKG viv- FILL;
viv - OFF vEs | RELF viv- close T repress 07 supply to perform
= SURGE TK .
| Surge tk press decr? (CCW) YES 'JPLUMBING surge tank function.
1~0 Surge tk press decr? pedp | EAKING
NO
| T P— y KO {81 D Mermess e
02 tk(s) 13 surGe Tk 14] o REPRESS
®SRG TK 02 viv- RELF VLV iy PKGIv-FILL
ON LEAKING ®SRG TK 02 viv -
© REPRESS 03 - ON
CLOSE (verify)
| @ EMER 07 -
LLOSE vesHY @REPRESS
Repress 07 supply 02 RELF viv- 3 @ If subsequent 02 mask use is
| press decr? close (CCW) - necessary, position REPRESS
NO Repress 07 YESR'6) REPRESS 02 § | PKG vivto FILL. Excessive 02
5 & @ supply press decr? PLUMBING LEAK consumption results.
I WAIN REG A 18 |0MA|N REG <,No
VLV FAILED OPEN JYEs | A close m)
OR RELF VLV f@= Cab press stops incr? REPRESS 02 © REPRESS ; :
LEAKING NO RELF VLV ] PKG viv- FILL S:%L’":;:';::V require
LEAKING until REPRESS :
02 press ind
y 4 reads 800 psi
| ® MAIN REG @ REPRESS PKG @ MSFN can distinguish
Y 0pLeAK A - OPEN 23] maiv rec 8 R ; e
2 N RE ) orting 02 system pressure.
BETWEEN MAIN $ MR NREGH VLV FAILED OPEN RS
I REG AND 02 NO|S2= _____IVESJOR RELF VLV
PLOW SENSOR  Ji@==d Cab press stops incr? =l | EAKING
SM-2A-22208
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SYMPTOM

PROCEDURE

REMARKS

UNDOCKED
6  MODE

HUMIDITY HIGH

CABIN PRESS LOW 1] Verity cab  |YES[2 ] e CAB PRESS
OR DECREASING | press ind RELF viv (2)
- CLOSE
<41 SUIT PRESS ind CLOSE
, - X CAB PRESS ind? o WASTE STOWAGE 3] e RH CAB
Jro VENT vhy - PRESS RELF
CLOSED YES | yiv- NORM
| [ 4| CAB PRESS Cab press incr? Cab presiner?
SENSOR INST 0
FAILURE
| v
6 ) 7 JCM PUNCTUR
l ‘—IQDOHPGAS A LEAKAGE
7 [CREW 1 | crew icoLD [ 2 | Prim (sec) gly | no 3 Adj cab @
UNCOMFORTABLE i condition? ™= [evap out temp low > temp cont
IN CABIN | (<400F)? ® PRIM CAB
HOT YEs TEMPWv- w0 14 caeTEMP
HOT (CCW) &1 INCORRECTLY
ecsun] [ecsup il il ADJUSTED
181 2] 1 lwp) ™
PRIM GLY EVAP SEC GLY EVAP Crew still cold? ECS-UD
OUT TEMP LOW  OUT TEMP LOW >
! A a1
l 3 HOT ev‘:p ﬁL’ﬂ e(::;)hgg‘ NO 7};::"“(:2 gy |[ves PRIM GLY DISCH
i ®{disch PRESS LOW
indiestion? (>50.50F)? (< 40(39) psi)?
NORMAL YES NO D
7 | 28] 1]
CABIN HUMIDITY {ncorfected high A SEC GLY DISCH
| HIGH humidity will cause Ecsup| [EcsuD ECS-UD)| PRESS LOW
| CO2 filter swelling. 17 I 1 2|1 1|23
Check filters hourly
for canister clearance] PRIMGLY  SEC GLY CREW UNCOMFORTABLE
and replace filtersif | EVAPOUT  EVAPOUT IN SUIT LOOP
swelling is suspected. TEMP HIGH TEMP HIGH
__!]Sunckl ret NO . |ECS-UD
screen dirty? " liral &
| SUIT CIRCUIT

@ Maintain closed position on
leaking valve. Cabin pressure
relief valve redundancy lost.

(@ Maintain fully suited mode.
Excessive 02 consumption if
cabin pressure is maintained. The
suit circuit should be purged to
eliminate accumulated H2 as
follows:

a. Periodic purge (every 6 hours) -
DIRECT 02 viv - open (fully)
for one minute then closed.

b. After use of water gun for
drinking provided 02 supply
permits - DIRECT 02 viv -
open (fully) for 8 seconds then
closed.

@ Consideration may be given

10 adjusting GLY EVAP INLET
TEMP viv and maintaining radiator
out temp>-20°F,

I ALL

CREWMAN

CLINGING SUIT

2 | Verify valve

]umging suit for?

positions

CAB PRESS>4.2 psi
Helmet/gloves doffed

ONE
CREWMAN

v
5 | Verify

connector QD‘s
(2)
oSUIT FLOW

@ PGA/umbilical
connector-QD’s (6)

@ MAIN REG (2) -
OPEN

YES

3] 02 FLOW ind

® DEMAND REG sel
BOTH

®SUIT FLOW viv (3)
SUIT FULL FLOW

®SUIT TEST viv -
OFF

pegged at 0.2 Ib/hr?

NO
y

6 | o DIRECT 02
viv - OPEN (CCW)

Clinging suit?

(momentarily)

{No

REDUCED 02

OW BETWEEN

| @ PGA/umbilical
1

viv- SUIT FULL 19 | Clinging suits
FLOW NQ |caused by incorrectly
Clinging suit? positioned valve or
tory
PGA/umbilical
interconnect

PGA's inflate?

VES ==
02 REG FAILED
CLOSED

f BOTH M®AINQ

7] BOTHO;

‘NO

0] 504t poa's

AND REG
FAILED CLOSED

i ®

[11] U DIRECT 07
viv to meter 07 into

suit loop

@ Valid only for nonreversed
hose configuration.

(@ MSFN can verity loss of

100 psi circuit. Open/close
REPRESS viv to maintain =5 psia
cabin press.

(@ 0ot PGA's closed st
operations are lost.

@ Metabolic requirement per
crewman is approximately
0.1 1b/hr.

SM-2A-2221C




SYMPTOM PROCEDURE REMARKS
‘ UNDOCKED @ Subsequent compressor opera-
MODE tion verified by monitoring supply
hose fi d humidi l.
9 SUIT i Suit compr AP |[NO f2] b
<0.22 psi? - C/W FAILURE @ Unsuited compressor AP of
COMPRESSOR Vs approximately 0.275 psid is nor-
) mal with SUIT FLOW valves (3)
RED - - (Caution ves Q) | inSUIT FULL FLOW position.
Light on if: 3 | Suit compr AP 11 suited, suit com- 4 | Check suit SUIT COMPR . .
gt;mprlserP | zerg? pressors may remain syp_ply hqsa for flow 1 AP SENSOR “(2‘:"?:‘6";6':; aiﬁr::ai‘:'r:\fyg':
<0.22 psi ‘ND ; inoperative for no. (if in cabin mode) FAILED (5.0 psi) and 0.26 psi at emer-
@ longer than one min- Suit flow? gency suit pressure (3.75 psi).
l 6 | @ Susoect SUIT ute or asphyxiation NO Suit compr AP of 0.1 psi will
% SUIT COMPR COMPR 1 (or 2) - may result. adequately scrub cabin air for
AP LOW OFF unsuited operation.
<0.32 psi Suit compr AP drops|YES ‘ @ Humidity and CO2 control
to zero? 8 | Suitcomprck [ygs £9 ) DEGRADED lost. Inadequate suit ventilation
NO ' Redundant SUIT =] OR FAILED SUIT obtained by opening DIRECT 02
viv. PGAs may balloon up to
COMPR - alternate COMPR 5 Aol
_7_] SUIT COMPR bes R ] 0.32 psi above cabin if in suited
L = ] mode. Some consideration may
INDICATOR Suit compr APincr? be given to taping a CO2 absorber
FAILURE l"o element to the cabin fan inlet.
I Metabolic Load | 02 Flow - 3 men
10] SUIT LOOP Jygs | 11] Verify suit loop NO 12 J@SUIT FLOW |yec |13 Low AP caused BTU/HR/Man | masked LB/HR at
INTEGRITY L@ integrity hemp{ RELF - QFF peep>{ by Open SUIT FLOW 5 psia cab press
I VIOLATED Suitcompr APincr? Suit compr APincr? RELF 1500 6.6
2 }ND 750 34
500 22
4 NO 400 16
0 be meinained ‘EOME’%TFHA?BéB 16 lo SUIT COMPR OEGRADED
<7.6 mm Hg: (both) - on alternate | YES § OUTPUT OF BOTH With CO2 level at 0.1 mm Hg
® WASTE buses COMPR. TWO ime of suit compr failure, CO2
STOW Suit compr APincr? COMPR OPERA- will remain<7.6 mm Hg for times
| VENT viv TION REQUIRED shgwn aEI following WASTE STOW-
VENT FOR CREW AGE VENT vlv positions,
o DIRECT 03 | ) COMFORT. VLV Position | Minutes
viv- OPEN 8 e CLOSE 74
(CCW)asreq |ygs Mission time | o 119)  ysp emery VENT 77
@ chSUIT remaining permits kel 0, masks - 03 flow VENT plus 80
COMPR (6) - breathing cabin ind unreliable side hatch
open air? dump nozzle
venting
10 ® I @ Slightly ballooned can be
BALLOONED Suit press- | YES e SUITTEST |NO 07 demand verified by the suit-to-cabin
PGA'S cab press >1.0 psi? viv- OFF reg check AP iz‘;tm)f)l":. Czlglﬂ to
suit &P maintained at 2.5 to
NO 07 flow decr? © DEMAND REG NO.2 07 35in. H20.
YES sl 1 ves | DEMAND REG
Suit press decr? 4 FAILED OPEN
NO
| $ 4
Ballooning 6 NO. 102 [ 7] e DEMAND
caused by open DEMAND REG REG sel -2
| SUIT TEST viv FAILED OPEN
v @ @ l'J NO. 1 @ @" ycling valve several
| e DIRECT N0 9 ® DEMAND YES 10 e DEMAND DEMANIi REG times may correct excessive 02
I | 02 vlv - close (cw) o| REGsel-OFF REG sel - 1_ ves | EXCESS INTER- flow.
7 incr?
‘ 7 02 ﬂuwff? 02 flow decr? 02 flow incr? 1 NAL LEAK @ Leaking 02 demand regulatar
| | YES NO NO G is still operational and may be used
ized cabin mode.
| | y 9 1 for depressuriz
| 12]  Ballooning [14] NO.2 15| o DEMAND
i [ caused by open DEMAND REG ] REG sel - redundant
‘ ! DIRECT 02 viv ¢ EXCESS INTER- reg
13| e DEMAND NAL LEAX
| REG sel - BOTH @ @ H20 accumulators may be
| @ H20 ACCUM m NO. 1 H20 used ally for H20 removal
(both) - QFF ves HEJ e H0 ACCUM SOL SLV with excessive 02 usage.
| 02 flowdecr?  pmepy ACCUM 1-RMTE |\ o | EXCESS INTER-
| I NO 02 flow incr? &4 NAL LEAK
| NO
1 . 4 A
! 18] UNIDENTIFI- NO.2 H20 ® H20
ABLE INTERNAL SOL VLV EXCESS CUM 2 - I.Ii
LEAKAGE INTERNAL LEAK

SM-2A-22228
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SYMPTOM PROCEDURE REMARKS
NDOCKED M
”U_J 0] Assumes SUIT FLOW RELF
CREW o[ 1] Crew LHOT_[2]suittemp | HIGH I3 TPrim (ssc) | o valve is OFF.
UNCOMFORTABLE| " [condition? HUMID ~ [indication? ol'y evap oul;ln;p
IN SUIT LOOP CoLD NORMAL high (>50.F;EF).
ECS-UD ECS-UD | SEC GLY-EVAP
I 18] 1] [23] 1]0uT TEMP LOW :s%%&} ECS-UD ECS-UD iEviSBET
PRIMGLY EVAP 1711 211
s T TEMP HIGH [ 17] 1 1] e nigH
_- v
L SUIT CKT | Uncorrected high _4_]SUIT HIGH ._5_] RESTRICTED - It COz PP @ R,
HUMIDITY & humidity will —{COMPR AP ind? PIFLOW IN SUIT increases >7.6 mm Operation is verified by 02
€07 fil LOOP Hg, go to shirt- FLOW indicator pegging high within
HIGH cause CO3 filter | i a ten minute period. Accum cycle
lling. Check NORMA LOW sleeve operation I
swelling., Lhec L and use emerg 02 occurs at CTE - even 10 min marks
filters hourly for T ok (ie. 0,10, 20, etc.) and CTE clocks
canister clearance CS-UD | suIT COMPR Masks GET.
I and replace if gﬂ 6| APLOW
swelling suspected.
8 | @ PRESS @ Operation of No. 1 (or 2) H20
RELF sel - DUMP A accumulator may still be possible.
-l ] (until waste tk | This can be verified by placing H20
uantity 25%) ACCUM 1 (or 2) valve to MAN for
THRU g4 Y OB 10 sec and then QFF noting a
| 9] @ SUIT H20 ACCUM AUTO -gtr 2 ;:g\hNUz (!gw while valve is in
12b @ SUIT CKT H20 ACCUM ON - 1 (or 2) 3 11]e SUIT H20 SN position.
for 10 sec 110] NOD.1(0R2) ACCUM AUTO -
NOTE: Repeat several times at 3.5 min- SUIT CKT H20 2(or]) @ It a rapid increase in waste
I ute intervals NO ACCUMSOL OR 16 cb ECS H20 water quantity is noted, release
07 flow pegs high when switch is o] ELECT CKT ACCUM MNA SUIT CKT H20 ACCUM ON
actuated? FAILURE (MNB) -open | | switch.
YES
| l @ @ @ Humidity and water coming
12 waste H20 |NO [13 ] e SUIT H20 NO |14 CENTRAL _&]Manua! H20 out of suit supply hose should be
qty incr rapidly? [==#{ ACCUMAUTO - & | TIMING SIGNAL > removal greater than that caused by conden-
redundant accum FAILURE @ SUIT CKT Ho0 sation from cold structure Qefou
YES 2 proceeding to this step. This
> Alt accum cycles ACCUMON - 1 removes air from suit ckt H20
| 16 JNO. 1(0R 2) auto within 10 min?| * [757"® Discontinue H0 (or 2) for 10 secs accum. However, time for tank
SUIT CKT H20 i Bvap operation as req for crew bleed-down is dependent upon the
ACCUM S @®H20/GLY TK PRESS comfort following waste H20 tk quantities:
DIAPHRAGM Humidity REG sel - OFF 80% 1hr
RUPTURED decr over time? ® Allow tk press to bleed | ygS 50% 3hrs
I Y G © Hy0/GLY TK PRESS ———] 20% 5 hrs
[20] e SUIT H20 FAILURE OF 20 BT ; : WP reads a0 gl ank pres)
ACCUM AUTO -2 CENTRAL TIMING Humidity decr overtime? %H”::r::’:::::
I (or 1) SIGNAL TO NO. 1 norm water removal @ Operation of No. 1 (or 2) H20
(OR 2) H20 ACCU accumulator still can be maintained
CONTROLLER by manual actuation of solenoid
| ? switch or manual operation of
24]e SUIT CKT EeSUD WASTE Hz0 | selector valve.
[23] Prim (sec)  |NO_ [~ HT EXCH - off(ctr) [5a] 9] DUMPNOT
gly disch press ® Verify SUIT HT AN @ A blocked waste H20 dump
I low 40 (39) psi? EXCH PRIM line can be concluded if the waste
YES (SEC) GLY wlv - H20 tank qty were verified tull
I i 1.
ELOW - [ 25 | Coolant loop [SEC ggu?r?ocLUP(:.ANT nstep
I Ecsun|  [Ecsup] Lot temp decr? i epwition? lsuIT HT ExcH
11 28] 1 ;YES ® PRIM J @ Suit heat exchanger must be
27 . bypassed manually for future use.
PRIMGLY  SECGLY SUIT HT EXCH 28 | Activate sec £cs.un] SECONDARY | In the primary ht exchanger mode,
|n|scn PRESS DISCH PRESS| WAS IN BYPASS cool loop to cool SR LOOP this failure could be caused by a
LW Low CONDITION suit ht exch —1 ACTIVATION | motor or control switch failure.
12 =
[ €0 PP HI l CO2PPind |NO 2 cw 3 [Ck €07 absorber filters
>7.6 mm Hg? " {FAILURE @ Position CO2 canister diverter
YELLOW YES viv handle alternatly to A &
Light on if: B to obtain stabilized CO2 PP
02 PP>7.6 mm Hg 4 [Purge CO2 sensor readings
12a @ DIRECT 07 viv - NO_[ 5[coppp  |YES | ® Change with highest
cozsPsA:IEH | OPEN (CCW) for10 sec returns high? €07 reading
b £RE I €02 PP still high? NO C03 PP decr?
7.6 mm Hg
- ‘YES YES ‘NO {VES 1 @ Manual CO3 partial pressure
b . | be accomplished by us
PP 8 [ @ Chan control can plished by use
€02 PART | 6] Cop PP [ 7] High CO2 —m] 0 ”r N | 8] EXPENDED of direct 07 viv operation, or
PRESS LOW T SENSOR caused by stagnant Other L2 Titer OR FAULTY emergency 02 masks can be used
: FAILURE CO2 near sensor €07 PP high? €02 FILTER g
<1.0 mm Hg Ily 1 SM-2A-2223A
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OUT TEMP HIGH

PRESS LOW

SYMPTOM PROCEDURE REMARKS
UNDOCKED 2 | Singl ister operatio
MODE | ingle canister ion Immadiatel )
i y replace a filter
13 o SuIT FLOW RELF - OFF gected of swelling.
CO2 FILTER 1] EXCESSIVE @ CO2 cstr divert viv - (ctr)
SEIZURE WITHIN SWELLING OF $1{ @ Divert flow through siezed filter
CANISTER CO2 FILTER momentarily when replacement of
operational filter is required.
l @ Use CO7 PP ind as filter replacement ind
I
4 pRIMECS [ [T Primgly evap |NO, [2 JPrim rad in temp| YES [3 ] @ RAD PRIM  |YES[@ ] Heat load far A eenerme pricadtin temp
RAD OUT out temp > 50.50F? pegged low (559F)? HTR-10r2 beiow min expected. estimate prim radzout lem:
TEMP LOW ‘YES NO Keep rad htr on ’
< 200F until loads increase
I ECS-UD v 1 @ DC bus voltage should be
17] 2 >27.5 prior to heater activation.
l -i] RAD OUT TEMP 6 ] eRAD PRIM Heater operation can be confirmed
PRIM GLY EVAP INST FAILURE HTR - off (ctr) by A currentiof 15 amps.
| ouTTEMP HIGH
Q) ! 2 3
5[ pRIM ECS 1 [T cevriow Ino [2] Givevapeim |ng  [3T Gly evap prim |NO PRIM RAD @ Primary radiator outlet tem-
RAD OUT I' LOW It on? stm press ind ¥ out temp >50.59F? OUT TEMP INST perature >659F not abnormal
TEMP HIGH YES Water boiling (0.09- YES FAILURE when associated with high elec-
0.15 psi)? trical loads ( >2000 watts).
0 5p
>650F
| 5 | Check gly flow lYES ECS-UD
i CM 17] 1 (2) PRIMGLY EVAP STM PRESS
PRI GLY T0 6 | Check redun- PRIM GLY EVAP readings of 0.09 and 0.15 psi cor- |
PRIN 6L dant flow cont respond to PRIM GLY EVAP OUT
| (Rr:o?négtya::\ys)s e RAD FLOW OUT TEMP HIGH TEMP readings of 380 and 430F,
T AUTO - respectively.
GLvcoL FLow |ves | CONTAUTO (7] FLOW PRO- 16 |
LOW It on? fedundontcont |- [PORTIONING
NO ECS rad temp prim CONT OR ISOLA- o
decr? 1 rion vLy Use norm prim rad in temp
ECS.UD out decr: absence of H20 boiling to
NO FAILURE estimate prim rad out temp.
I 16] 2 !
Eé}v FLOW | 8 | Check power NO @ Flow proportioning valve not i
@ RAD MAN SEL - available in system No. 1 due to
v -off (ctr) 10 Check rad 1 for 11] Check rad 2 for power loss, nor in system No. 2due |
8 | eRAD FLOW ®RAD FLOW CONT},, freezing reezing to inoperative rad isolation valves.
CONT PWR - MAN PWR -MANSEL |YES, [GRAD MAN SEL- |NQy|® RAD MAN SEL- | | Check cb PRIM RAD CONTR AC1.
SEL (wait 17 secs) (wait 17 secs) RAD 1 RADZ
GLYCOL FLOW GLYCOL FLOW GLYCOL FLOW
I LOW It on? LOW It on? LOW It on? e o ek coonsthe. 4
n ;NO . {YES ‘VES Reduce elec loads for single panel
operation.
12 | & RAD FLOW [13] pwRTO 14 | RAD 1PNL (15 ] RAD 2 PNL ]
CONT PWR - PWR NO.1FLOW STAGNATED STAGNATED
©RAD FLOW (a==i CONT AND RAD/ S Panal ] beturwn + ¥ oock <2,
| CONT AUTO - 1 ISOLATION VLVS :
@ Initiate roll FAILED
I 17 | Thaw stagnated panel
@ Orient CSM to direct stagnated panel toward sun
16 | Resume normal ®RAD FLOW CONT AUTO - 1.
rad operation ®RAD FLOW CONT PWR - PWR
®RAD FLOW ®Wait 17 sec for isolation vlv to position
CONT PWR - PWR }ags ©RAD FLOW CONT PWR - off (ctr)
®RAD FLOW ® Verify thawing by returning to step 10 at approx 20 min intervals.
| CONT AUTO - NOTE: If failure continues, isolate blocked panel and orient
AUTO CSM for most favorable heat rejection
8 GLveoL 7 ] SM flow check
FLOW LOW ®PRIMGLY TO
RAD vlv - BYPASS HIGH
<338 Ibsiir | (momentarily) OR 3 | Rad out and
GLYCOL FLOW (YES|2 | Pumpdisch | NORM[Gan out temp YES §4 | INSTRUMENT
LOW It on? press? " | .normal? PIFAILED
l NO ‘LOW ‘uo
ECS-UD ECS-UD i] BLOCKED
| 15[ 6 2] 6 SYSTEM
PRIM ECS RAD PRIM GLY DISCH

SM-2A-2224A
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SYMPTOM PROCEDURE REMARKS
UNDOCKED MODE 1
-eaa(au b After the prim gly evap tem
7 [orim GLY EVAP | T 1] Radprim N0 _[2 ] e GLY EVAP[NO GLY EVAP Qms to nom:,a', dlgactw:fe thep
QUT TEMP HIGH 1 '! gly evap out o 1 out temp >480F ? TEMP - MAN PITEMPOUT INST secondary evaporator and continue
temp reaches 60CF, YES eGLY EVAPIN FAILURE trouble shooting.
>50.50F activate sec gly TEMP viv - MIN
evap with radiator -
(CCW)
bypassed. .
Gly evap temp
I } out decr?
T YES
ECS-UD ‘ 2 152 SENSOR! @ Procedure for changing J52
SSR-1 6 | eperform |NO FAILED and J53 connectors
SECONDARY LOOP 152/J53 connector ‘ . Gﬂ E\:A;’ H20 FLOW
ACTIVATION 0.09- change off (center
— e TLY EVAP STM PRESS
SV EVAT] i * Evap outtemp 10) Mixing viv AUTO - MAN
TEMP INST —l i goes high again? sl ety ® GLY EVAP IN TEMP -
FAILURE S pres JEs o Control GLY MAN
: > 0.15 psi EVAP IN TEMP ® Change J52 and J53
| ‘ < 0.09 psi 9] GLY EVAPIN viv manually to e GLY EVAP H20
A TEMP CONTROLLERP==#1 maintain evap FLOW- AUTO
oGLY EVAP FAILURE out temp between ® GLY EVAPSTM PRESS
TM PRESS 40-550F AUTO - AUTO
AUTO - MAN ® GLY EVAPIN TEMP -
eGLY EVAP 11} eSEC COOL M]
STM INCR - PUMP-AC1 PRIMSTM
' DECR o |*SECCOOL EVAP-IYES IoREcs vy
Stm press docr? et —l? FAILED CLOSED
Secgly evap stm )
| YES press decr? - ECS.UD EE%OPNDARY
& SSR1 ] ACTIVATION
13
_ﬁLFnOZEM sl recsoo
"I ssp2 FROZEN
3 STM DUCT
_I 7 l 14 | o Perform J52/
THR . S J:3 ";‘"': ves_ [15] ss2 senson
vap temp out decr’ >
H U 178 % :3LY A - prame NO FAILED @ Thaw times are based on a
17a PRIM STEAM L s 17 ] Reservice 500F rad out. Shorter thaw
PRESS LOW I »| EVAPSTM evap times by 33% if rad out temp
4
: PRESS AUTO - <GLY EVAP > 600F.
<0.09 psi MAN STM PRESS 18] GLY EVAP 191 Man evap cont
I »GLY EVAPSTM AUTO - MAN TEMP CONTROLLER fueip! Cont evap stm press
INCR - INCR oGLY EVAP FAILURE manually (n0t<0.12
(!oy 58 sec_) STM INCR - psi) to maintain gly
® Wait 20 min for INCR (for evap out temp
| evap to thaw 58 sec) between 45 & 550F
*GLY EVAP © Wait 15 min for
STM PRESS evap to thaw
AUTO - AUTO e GLY EVAP H20
Stm press>0.09 (NO_ | FLOW-ON 20 ] ®GLY EVAP 21 TEMPORARY
psifor>1min? |= > (for 3 min) M PRESS AUTO - MIS-SEATING OF
YES Stm press>0.09 |YES |AUTO - ngMr:?nEpsosn\anv
psi? ; in? >
I L — Evap dries out again? ®1 EVAP H 0 CON-
22 | EVAP WAS YES TROL PROBLEM
FROZEN ) 2 R | 3
NOTE: If prob- i
| oo RS, 23] PRIMEVAP 28] GLY EVAP @ Primary evaporator lost.
change J52 with 20 CONT VLV STM PRESS AUTO
153 ,’,:d repest FAILED CLOSED MAN 25 | TEMPORARY
| step 16. oGLY EVAPSTM EVAP H20 CON-
TROL PROBLEM
INCR - INCR (for |YES
A 58 sec) B DUE TO LOW
26| Activate ®Perform J52/J53 CYCLIC LOADS ORj
sec loop with connector change H20 FEED CAPA.
rad bypassed © Wait 15 min for BILITY LOST
(per SSR-1) if evap to thaw
prim rad out eGLY EVAP H20
temp >600F FLOW - ON (for (28| Continue serv-
3 min) icing evap or acti-
oGLY EVAPSTM vate sec loop with
I PRESS - AUTO - radiators bypassed
AUTO per SSR-1, if PRIM
12 SENSOR L NO : . GLY EVAP OUT
| EFAILED Evap dries out again? TEMP>B00F
y SM-2A-2225A
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or
>accum gty | 40
4

Gly disch press
compatible with

NOTE: GLY RSVR
IN viv should be

111 AcCuM FILL

LV LEAKING

ind gly accum rapidly cracked open
aty? and then closed
NO :
Gly accum qty incr
again?
NO
\
__l_] GLY 10 | Transient
DISCH PRESS condition caused
IND FAILED by incr in gly
accum qty

SM-2A-2226A

SYMPTOM PROCEDURE REMARKS
UNDOCKED I
18 MODE
PRIM GLY EVAP [ 1 ] Radprimout|ng [ 2] Shutdown |ves [3] PRIMGLY |yg [4] PRIMGLY
OUT TEMP LOW temp <50.50F? % prim evap EVAP OUT TEMP [™=®TEVAP TEMP INST
YES ind incr to ~ RAD FAILURE
<380F e gTL'I 5;’:5”8 PRIM OUT TEMP
I ) AUTO - MAN L —
LSTIM.PGR'EY EVAP ®GLY EVAP i 1 @ An estimate of gly evap out
A MSASN 573‘ "(“Cﬂ .8 ’ B | Reactivate temp can be made from steam
MAN INCR (for 58 sec! - - press conversion and/or suit te
| eGLY EVAPSTM — prim evap "5 0F. e
INCR - INCR L e ®GLY EVAP
(for 58 sec) >0.15 psi? STM PRESS
| Stm press incr? L NO AUTO - AUTO
YES 8] STM PRESS *GLY EVAPIN
CONTROL VLV TEMP - AUTO
| b FAILURE _] y 2 @ Procedure for connector
,lJ Gly evap YES l; R 9 |@Perform J52/ change
temp out ncr? #1453 connector . E'%rcf,x:\: H20 FLOW:
I lm) S thange ® GLY EVAPSTM PRESS
Gly evap temp out AUTO - MAN
1] e PRI laliy
10| DOUBLE ‘_|21va H;MO norm (35:50.59F)7| No_ | 12] GLY EVAP ® GLY EVAP IN TEMP -
EAILURE il ®{TEMP CONTROL- MAN .
N YES LER FAILURE @ Change J52 with J53
GLY EVAP TEMP © Activate sec cool ‘ ® GLY EVAP H20 FLOW-
CONTROLLER & loop (with rad [13] J52 SENSOR AUTO
INST FAILURE bypassed) as FAILURE & ® GLY EVAPSTM PRESS
OR reqd to main- 7y ﬂ Man evap AUTO - AUTO
GLY EVAP TEMP tain PRIM GLY BT ° Aﬁb\Tr[)EVAP IN TEMP -
CONTROLLER & EVAP OUT Cont evap stm -
' TEMP <600F P -
GLY EVAPINLET press manually (not @ Changing J52 and J53 may
TEMP VléV <0.12 psi) to main- possibl'v corbrlm:t the glycol evap
FAILUR Tes.up] SEC LOOP tain gly evap out control problem.
l SsA.1 | ACTIVATION temp between
NO 45-550F
T b pr 15| * Prton
| L e 283 com
TEMP viv - MAX 1 L
(CW) - Gly evap temp out
— | 18] Reactivate ‘| goes low again?
Gly evap temp out prim evap
incr? ‘YES ZUI Manually
JNO eGLY EVAP control gly evap
STM PRESS 19 GLY EVAP temp out between
17] GLY EVAP AUTO - AUTO TEMP IN CON- o) 45-559F by adjust
TEMP OUT INST fgni @ GLY EVAP IN TROLLER FAIL- | | PO oly evap temp
l FAILURE TEMP - AUTO URE ik
: — ‘
19 (©) 2 @ priM ACCUM QTY ind '
1] eGLY >65% may result in accum bellows |
PRII\STGYL:lg%CUM ® [FUMPS - OFF sticking. If sticking occurs, cycle i
(momemarTv-) ECS prim glycol pumps.
2.65% Gly disch press @ r
compatiblewith (N0 [ 3] GLY ST LN G SeL T
i ACCUM QTY IND P should
ind gly accum qty? FAILED be 1/4 accum quantity.
19 3 e
PRIM GLY DISCH 1 4 | oGLY YES [7] eGLY RSVR
PRESS HIGH PUMPS - OFF IN viv- OPEN then
(momentarily) —_—
> 56 psi CLOSE
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SYMPTOM PROCEDURE REMARKS
UNDOCKED | 3
MOD
20 MODE 1 2 - GLY ACCUM @ Normal range is 30-65%. If
PRIMGLY ACCUM | @GLY &1 Q1Y SENSOR glycol leak is slow é~5%/hr) leak
QTY LOWOR ®{ PUMPS - OFF 4 source may be more rapidly detected
DECREASING r (momentarily) FMLURE by momentarily placing gly accum
- 4 J Check for accum viv off after each component is
< 30% Gly d"'i_glp'”_’h bellows sticking isolated.
compatible witl
| il .:rL'rvTchgug'm @ With pump off, glycol disch
ES 7 sec press should equal 1/4 accum
Accum prim gty YES i PRIM ACCUM quantity,
Accum prim | YES_ | return to normal v | BELLOWS
md 0? (30 - 65%)7 STICKING @ Use gly disch press when pump
Nol . T off (momentarily) to estimate
l i " accum qty ind. With GLY PUMPS -
ool m OFF accum qty should be 4 times
Pmrjlut; ieYaT;o::D peing, PAch prees.
® . 1
g A
NOTE. Bypass operation @ cycling prim ECS gly pump
15 min can lead to rad may free a sticking accum bellows.
freezing v
I @SUIT HT EXCH PRIM ECS-UD] SEC
GLY  BYPASS (20sec ®GLY S5 | LOOP
then OFF) MPS - OFF | AcTivATION
@ PRIMGLY ACCUM
| viv - close (CW)
Accum gty decr stops? T Giy reivon
l ‘YES as accum
@ PRIM ACCUM FILL
9 | Check accum | YES > 10] pRIMGLY & v ON
®PRIMGLY ACCUM LEAKING @ PRIMGLY TO
ACCUM vlv - RAD - NORM
I open (CCW) 5 @ PRIM GLY ACCUM Wi blitioo valimeial
1ator isolaty Vi
Accum qty decr? 13 ' Manually select vlv - close (CW) g)uc o position. ake
JNO L .igIIA%T Ex%n
@ RAD FLOW CONT | | LY - ON i jecti
| PR : MANSEL Select rad 2 (20 sec then OFF) @ H._all T' radiator heat rejection
12| Rad leak check |ygs L NES MAN SEL- = capability lost,
ot E i Cpt{® RAD MANSEL- || ® RAD MAN SEL
@PRIM ACCUM FILL RAD 1 RAD 2 15] GLY LEAK IN
| viv- ON qty = 30% After 17 30C. sceum Accumprimqty | YES [ LINE COMMON TO
then OFF d decr? ®1 BoTH RAD PNLS
®PRIM GLY TO prim qty decr? o T
| RAD-NORM NO ‘ ‘ (© @ Use primary coolant loop in
Accum qty decr? RAD PNL 1 18] o PRIMGLY evaporative mode when required
] LEAKING 0 RAD - BYPASS | | for G&N operation. Constraints
NO (pull) are evap H20 tion.
18] RADPNL2 < @ PRIM ACCUM FILL
LEAKING viv - ON until accum
qty >30% then OFF|
20 (19] GLYLEAK | 120] Activate sec Y ccconoary
THRU IN SUIT HT EXCH™=T cool loop for suit _[ecsuo] oop
2.I ht exch with rad "] ssR-1 | ACTIVATION
I bypassed
2 1 2 ' )
- - With radiators bypassed, pump
PRIM GLY DISCH l 1] Accumprim [NOf2] e GLY Nority sensor Qh press is nominally 2 psi lower
PRESS LOW 17 | aty <30%? :’UMPS - OFF @ GLY PUMPS - than with radiators operating.
- ily) OFF 4] ACCUM
<40 psi or {YES Gly disch press @ PRIMGLY YE IM QTY IND
<A QY 35 psi I ECS-UD compatible for ~ [NO_|  ACCUM wiv- FAILURE
7 TR indicated gly R (@ with GLY PUMPS - OFF,
accum qty? © PRIM ACCUM ‘ 3) | glycol discharge press should
PRIMGLY ACCUM FILLviv-ON equal 1/4 accum qty indication.
QTY LOW OR DECR YES g e 8] eRewnto
5] ePRIM 18-22 psi? o "‘::’"mp 6
LY ACCUM NO Degraded gly pump may be
I vlv - open (CCW) 6] Check for ‘ verified by checking GLY PRIM
until gly disch cavitated pump 1] GLYDISCH COLDPLATE flow rate with
press reads 50 psig @PRIMGLY PRESS SENSOR - MSFN.
@ PRIM ACCU;“F ACCUM viv - FAILURE 1 J°§m°:,,':,,
FILL viv-OFF closs (CW) ©PRIM ACCUM
t @PRIM ACCUM 3 FILL viv- OFF
FLLve-ON 0] GLY PUMP ®PRIM GLY
I [ST puMPWAS | YES| Giydnchprem | NO. ["BEGRADED OR feip{ ACCUM viv-
CAVITATED > 50 psig? > FaiLen open (CCW)
\ ‘SM-2A-22278




SYMPTOM PROCEDURE REMARKS
UNDOCKED
MODE |
2 SEC GLY 2] SECGLY Activate prim 4] Reduce elec
EVAP OUT VAP OUT TEMP 20 evap loads to keep evap
TEMP HIGH INST FAILURE o GLY PUMPS- out temp <B0OF
S50.50F ) 1ACI or 2AC2. and orient CSM for
Sec gly evap 0.09-0.15 PSI e GLY EVAPSTM max cooling
| stm press? e e @ PRESS AUTO - } ®
0.09 >0.15 PSI MAN Procedure for changing J57
< PSI é] 7] ePerform | no * GLY EVAPSTM }L} GLY EVAP | | and J58 connectors:
t /0 INCR - DECR TEMP CONTROL- ® SEC COOL EVAP - off
YES /J58 connector jesgp (6-7 sec) ot
6 | © SECCOOL |pmm change YES | LER OR STM Let)
AP - RSET Gly evap out temp Stm press decr?  jeegpd PRESS VALVE ® Change connectors
(58sec) doci? lm) FAILURE © SEC COOL EVAP - EVAP
I Stm press incr? lygs
NO 1] STM PRESS ECs.UD | FROZEN
. [10] J57 SENSOR CTFROZEN [~ STEAM
(5] JAMNED FAILURE SSR2_ jouct
| STM PRESS CON- ey L]
TROL VALVE [ Toads and orisnt [13) s7m pRESS
CSM until evap DUCT FROZEN
I @ @ 3 ;’;’:‘:‘a""” to 7.y @ Repetition of this step may be
22 SEC STEAM 14] eSEC COOL ; 7) | necessary.
PRESS LOW VAP - RSET 15| Reservice evap NO
<0.09 psi ® Wait 20 min for ® SEC COOL 17 | ® SEC COOL
. evap to thaw EVAP - RSET AP - RSET for
e SEC COOL for 58 sec ?gr‘"v then off
EVAP - EVAP N0 © Wait 15 min for |ygg 116] @ SEC COOL |ygs | oPoriorm J57/058 (@) Thaw times are based on a 500F
| Stm press>0.09 psi . evap to thaw  pemfpel EVAP - EVAP connector change | |rad out temp. Shorter thaw times
for>1.0 min ? ® SEC EVAP H20 Evap dries out again? o Reservice Evap at 33% if rad out temp 2600F.
YES FLQW-Mfm NO per step 15
v 3 min ® SECCOOL EVAP-
I o SEC EVAP H20 EVAP
%OZEE\{“AP vas FLOW-AUTQ 4 Evap dries out again?
g‘g‘og'::, 19] TEMPORARY YES
| & ' G : EVAP H20 CONT 4
PROBLEM DUE TO
0 bleNDJ;Sir" A 4 1 LOW CYCLIC %]APTS%%?,:?Y
problem recurs,
change J57 with 22] @ Perform J§7/ kn?égéA(’TTNTGEMP PROBLEM DUE TO
J58 and repeat 8 connector CYCLIC LOADS
step 14. change STM PRESS VLV OR H20 FEED
® Perfn(m evap CAPABILITY LOST
| reservice procedure
per step 15 28] Hy0 CON-
23] J57 SENSOR ‘VES Stm press incr NO ROL VALVE Decrease elec
I FAILURE 1 >0.15 psi? FAILED CLOSE oads - sec evap lost
I
23 SEC GLY L 7T secradout LSA00F o[ 2] Ssececsrad [INO [3T  Monitor sec '
EVAP OUT l 71 temp? 7| out temp <35°F7 ECS rad out temp
TEMP LOW > 480F 40-480F lygs
< 389F 1 @ Changing J57 with J58 may |
ECS-UD |[SEC ECS 3 GLY EVAP possibly correct the gly evap temp |
RAD OUT LY EVA controller problem. i
25 | 1 |vemp Low | TEMPCONT AND ‘
4 e SEC COOL GLY EVAP TEMP !
_ AP - RSET for NO OUT INSTR
| 1 58 sec then off YES FAILURE
et
Stm press incr? @ @ Infer secondary glycol evap-
I NO 8 Reacti orator outlet temperature from
activate sec
v eva secondary glycol evaporator steam
P pressure indication.
[7] GLYEVAP _[eseEc cooL 22
+ SEC OUT TEMP ®| " EVAP- EVAP
INST FAILURE r THRU
9] Shutdown sec 4 @ @ Procedure for changing J57 23
evap 11] e Perform J57/] YES [12 and J58 connectors:
NO J57 SENSOR
® SEC COOL EVAP- connector FAILURE ® SEC COOL EVAP - off
RSET for 58 sec "sl 10]  Sec gly evap VES. change fet).
then oft (ctr) i t:mpl';‘:r “:" Gly evap sec out @ Changa connectors
2 rad out temp? o :
Stm press incr? temp normal? 16| Man evap cont ® SECCOOL EVAP- EVAP
NO NO Shutdown the sec
X 14 | Control of sec & evap when evap out
gly svap out temp temp reaches 38°F
13] STM PRESS by bypassing sec rad [15] GLY EVAP and reactivate when
CONTROL VALVE @==$1 yntil evap out temp TEMP CONTROL- f={»{ gvap out temp
FAILURE reaches 600F LER FAILURE resches 600F
| SM-2A-22288




24
THRU
27

PAGE 10-14

DATE 9/1/72

o SUIT HT EXCH
SECGLY-FLOW

SM- 2A-2229A

SYMPTOM PROCEDURE REMARKS
UNDOCKED
MODE I
u S i Sec gl Secgl 4
SEC ECS RAD o) 1] Secglydisch 2] Secgly evap D ecglyevap [NO f4 ] SEC RAD OUT
OUT TEMP HIGH press <40 psig? operating normally out temp> 50.59F ? " ITEMP INST FAILUR
YES (stm press 0.09- YES
>100F ! 0.15 psi)? !
YES
I ECS-UD ECS-UD
1 5 ] EXCESSIVE 211
ZBJ HEAT LOAD FOR
| SECGLY DISCH SEC COOL LOOP SECGLY EVAP
PRESS LOW OUT TEMP HIGH
1 I 2 (D Assumes secondary loop is in
25 operation,
SEC ECS RAD 1 Sec rad out 2| DCbus YES @ cb SEC RAD Heat load
OUT TEMP LOW ¥ temp compatible ind <28.7 volts7T™=#» HTR MNA - close below min
<350F I :‘:t‘h‘z:: evvap e YES Sec rad out temp g‘ expected. Kn.p @ Heater operation can be con-
L ﬁ 3 >380F? rad htr on until firmed by ammeter change during
NO NO loads are switching operation. A current
l 5| eSUITHT incressed. will be:
EXCHSECGLY 30 amp - both operating
viv - BYPASS 15 amp - one operating
until situation
I corrected.
@ Orient rad panel 2, @ Freezing water in secondary
to sun and/or earth L evap will occur at 320F. No irrever-
I X for max heating L sible damage will occur.
6] ECSRAD SEC [7 Jo cb SEC RAD
OUT TEMP IND HTR MNA -
l FAILURE open
1 2 @ Normal rangs 30-55%.
- SECGLY ACCUM l _ | 1] eseccooL
QTY HIGH v | PUMP - off (ctr
> 550F (momentarily) @ With glycol pump off, glycol
Gly disch sec press 2 | EXCESSIVE discharge press :hoyld equal 1/4
compatible with ®{HEAT IN SEC GLY accumulator quantity.
gly accum qty? LOOP
| NO
4
3] sECGLY
ACCUM QTY
INST FAILURE
D | ;
27 1] S heck ﬂ Isolate ible |y 3 | Reactivaterad |NO § 4 This symptom is also valid
SEC GLY ACCUM ensor check |YE v 3 RADIATOR
QTY DECREASING [T e SEC COOL PUMP b 1250y 70 74D SYSTEM LEAKING | /| hen secondary alycol loop is nal.
oft (ctr) (momen- ®GLY TO RAD SEC viv- NORM il 9
tanly) SEC viv - BYPASS Gly accum qty
Gly disch sec press @ SUIT HT EXCH stabilized?
| compatible for SEC GLY - BYPASS YES @ With pump off, glycol dis-
indicated gly accum NOTE: Bypass charge pressure should equal 1/4
qty? ] operation > 15 min: y y gly accum quantity.
NO can lead to rad 6] suITHT 7| lsolate rad
{ freezing EXCH LEAKING oGLY TO RAD Humidity control and suit loop
SEC viv - BYPASS oling not availabe from secondary
5] GLY ACCUM Siveatsut iy oReduce CSMelec | | loop when suit ht exch is bypassed.
QTY INST stabilized? loads A glycol-leak will exist whenever
FAILURE NO the secondary suit ht exch is used
and could result in glycol con-
tamination in the suit loop.
| v G y v 3
8 | Reactivate LEAKING 10| NOTE: Keep @ If leak is determined, tempo-
| SEC COOL kuit ht exch isolated rary deactivation of pump may
e P E uniess required. conserve glycol for future use.
;:J(QAZ) ("A&](-‘:; ICheck CO3, filters
N L—G 1Y T0 RAD periodically for seizure
| SEC viv- NORM
|




DATE 9/1/72 PAGE 10-15

. SYMPTOM PROCEDURE REMARKS
UNDOCKED MODE
n—__ | . 1 @ With gly pump off, gly dis-
SECGLY 1 Verify sensor » arge pressure should equal 1/4
DISCH PRESS ® SEC COOL accum quantity.
Low :’UMP« of”c;r)
: ily 3 ) eSECCOOL
< 40 psig or
Gly disch sec press |YES NO PUMP - redundant
(—mu—rqt-y 1) compatible with 3 (2< 3;37‘“"'“ aty bus no I DEGRADED
indicated gly accum Gly disch sec $4{SEC COOL LOOP
qty? YES nress incr? PUMP
i lNO YES
GLY DISCH ECS-UD
SEC PRESS INST 6 | REDUCED EPsPD ] ACBUS
| OR ACCUM SEC 27 I 1 PUMP OUTPUT o ] 1(2)
aTy INST SEC GLY ACCUM DUE TO ELEC 71 14| 38| vOLTAGE
FAILURE QTY DECREASING PROBLEM Low
1
DUMPING qty decr? % sel - OFF 0 SEL FAILED IN window with no manual dump
OVERBOARD YES Dume stops? N OFF POS OR RUP- scheduled. MSFN can also
9 Kop TURE OF POT OR verify by H20 dump nozzle

YES WASTE H20 TK temp.
s BLADDER

4 PRESS RELF @? Incoming fuel cell water
|

VLV FAILED IN
RELF POS

il still pass through this leak.

@ This failure is not serious
and will result in approximately
equal quantities being maintained

1
n H20 I Pot or waste tk |yg 2 ] © PRESS RELF 3 J PRESS RELF @ Ice particles visible through
I in potable and waste water tenks.

Prim & sec evap unusable.
ater evaporators can be used

by periodically opening the
waste tank inlet valve for
I L nproximmly 2-3 min until the
29[ poTABLE H20 i | 5] eHp0 QTY 6 | e WASTE 71| ePOTTKIN ST LEAK INPOT i :.c:hs l:llsla;:::t:d
QUANTITY IND sw-WASTE [y | TKINviv-CLOSE [NO [y cios NO_[770 SYs OR aring e peod
DECREASING | I Waste H20 qty H20 QTY IND sw- " & ™ Decr stops? ®1SENSOR FAILURE
RAPIDLY ) ( 10%? M YES e e s
YES Decr stops? & 2 Monitor cabin humidity.
eck for water in CM.
I YES 110] LINE LEAK
y 3) | [SETWEEN POT TK
9 | WASTE TKIN IN VLV AND
I ) VLV FAILURE WASTE TK IN VLV
11| ® PRESS RELF
sel - QFF
®H20 QTY IND sw -
POT no H2lewAsTETK
—[-)_e;:r wtops? &{IN viv- CLOSE
Decr stops?
YES
I : ves MO
4
13 PRESS RELF
| [VLV FAILED OPEN [14] LINE LEAK
| IN WASTE H20 SYS
Y
YES 5
29[ WASTE H0 |
QUANTITY 15 -F';RESS RELF 16) LINE LEAKAGE IN 7] o pResS
DECREASING sel - OFF NO_ JWASTE H20 SYS OR | RELFsel-2
RAPIDLY | l Decr stops? P{SENSOR FAILED <
3™ Foop PREP 1] ®POT H20 2] CciRCuIT
WATER TEMP HTR - redundant bus |YES | FAILURE FROM
LOW Water temp incr? MN BUS A OR B
Ino POT H20
o] HTR FAILED
1

‘ " | oR DEGRADED SM-2A-22308 28
THRU

30
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SYMPTOM PROCEDURE REMARKS
UNDOCKED
MODE | YES
1 =%

31 entrarreD o111 porqy i [ 2l 's:'-t'- pot tk (T e G
GAS IN ©POT TK IN viv- CLOSE gaging capability is compromised.
POTABLE H20 NO © H20 QTY IND sw - POT

@ © Draw off 1 qt H20 (water gun) NO @ .
4 GASIS < Pot qty decr 5%? > ._jI GAS IS OXYGEN If suited, purge suit periodically.
| HYDROGEN | YES : ® FROM PRESS SYSTEM @
5J Install gas water separator | o @Unin stowed in Al
to water gun or food probe =
‘ 1 @ Attow 2hrs for heater
32[yRINE OVERBOARD 1] ®Replace |ygs (2] o Useother  |yeo | 3] o Orient CSM :\Tr:,‘::;rn()alrlr::;lc:\"d:x:l o
DUMP NOT urine filter huenfp{ COlleCtion device eyl 1o heat ovbd dump nozzle (-Y -2) in attempt mp
DRAINING Urine backs up? Urine backs up? noztle ctear probable ice block.
NO © URINE DUMP -
NO redundant htr 4 URINE
y \ 4 . . YES @ If UTS was being used replace
. Urine ovbd drain e  HEATER UTS receiver assembly. Spare UTS
e] pLucen S OEE flow resumes? FAILURE receiver sssembly stowed in R-11
URINE FILTER BLOCKED R § 3 N
NO eplacement of UTS receiver assem-
) bly may meke UTS serviceable.
v 3
(7] BLOCKED 8] Usewaste @ Water tanks H2 and 02
URINE OVBD H20 vent line bieed cnnbi!iwllm uniess wasts
DRAIN ® Remove waste H20 dump line interconnected.
H20 ovbd dump
(D line Q-0 cap
: and stow.
32a|  WASTE H20 | 9] o0rient M |yg 1O Use urine 1] BLockED @ Remeve flex
OVERBOARD > :’o heat ovb:! { dump line NO | WASTE H20 hose from Q-D
DUMP NOT ump nozzle —al LINE
DRAINING | @ WASTE H20 e > * Gumntes flen
DUMP - redun- . %
h dump line cap H20 vent line
| donthtr | and stow
Water drains? @ Remove flex
I = hose from 0.0 |
v o {:Y;r'o'r?xl flex 131 Dump waste H20 with urine hose
@ Install female Q-D on waste tank service port
12 | wasTE H20 :usa 'du :\as:;‘. @ Connect urine dump hose/filter to urine feces Q-D
DUMP HTR 20 fump @ Connect other end of UT hose to female Q-0 on
FAILED Water drains? waste tank service port
YES © Ovbd drain vaive - gpen .
® -Wg"'sg‘-";.-w valve - gpen until waste H20 qty Battery and H2 separator vent
o D8 L PR o om water poosi :pabilities lost unless urine dump
14 LockeD o Disconnect T-adapter from UT hose and purge for || !in interconnected.
WASTE H20 2-5 min
l DUMP NOZZLE @ Ovbd drain valve - glose
33T INADEQUATE I [1] cycert | no [2) Actuste | ygs [3] armiTupe
VENTILATION 1 vent sw 1 PLVC == SENSING SW
AFTER Tation iner? @ PLVC sw- FAILED
LANDING Ventilation incr? pai
YES = @ Postlanding vent switch must
J Ventilation incr? be cycled to OFF and back to HIGH
/ (D NO LOW) anytime CM attitude exceeds
[ 4] Resets atti- . ©) 10 reset attitude control relay.
tude sensor relay 5
to resume PLV 5] pLVFAN o .
l operation FAILURE ® Veniaion asiabe only by
. opening either hatch.
T
B waTeR INFLOW |l ':Olmzrwc w- |NO_ 2°FF0PL VENT- |NO :AT Eunu&u;gw}"%sisl
AFTER LANDING ory
- Water inflow stops? o CAB PRESS RELF
- viv (2) - CLOSE
I YEs Water inflow stops?
YES
[ 4] inflowcaused by] [ § ] ATTITUDE
open PLV viv SENSING SWITCH
FAILED OPEN
31 1 SM-2A-2231C

THRU
34
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SSR-1
THRU
$ SPECIAL PRO CEDURE REMARKS SSR-2
SuUB
ROUTINES I
UNDOCKED
MODE
sn1 ® 7 @
) L] Simultane . 2 | Activate sec loop @ If one panel of primary radiator
SECONDARY ultaneous | ygg | For simultaneous cool loop 51 d f
. al ® . .
LOOP prim and sec loop > anly rad of one | ® ECS IND sei - SEC :“‘%" ;‘;‘:‘; :"yp’r?r‘:":;%'r‘:‘:ﬁ':d be
: A p SSER vy . ’ s
ACTIVATION operation desired? cool loop should be usad. . (‘:J’OLE";‘A” SEC viv- NORM in loss of coaling for S071 & S072
For loop bypassing rad: experiment coldplates in SM. (See
I NO ® PRIM/(SEC) GLY TO © SEC COOL PUMP 'M remark No. 3.)
RAD vlv - BYPASS ©SECGLY DISCH PRESS ind -
} 3 40 - 52 psig
A ®SECGLY EVAP H20 FLOW -
3 Deactivate prim loop AUTO @ 0 .
* PAIM EVAP Hz0 CONT 45 EVAPIHAD'EONT - 1550 ooy et in ow rad ot
viv- OFF = temp in one loop due to ev
| e GLY EVAP STM PRESS ® SEC COOL EVAP- EVAP operation in olh':r loop. T:rmi-
AUTO - MAN ©SEC GLY EVAP OUT TEMP nate evap operation if necessary.
TS i 0
© GLY EVAP STM INCR ind - 40-50.50F
- INCR for 58 sac ® SUIT'HT EXCH SEC GLY viv -
| ® GLY PUMPS - OFF FLOW (if reqd) (@ 1VA not to be used due to
loss of 02 heating at glycol heat
exchange coils.
6 | Activate prim loop .Lj G&N, DSE, signal conditioners,
o - = If return to and S071 & S072 (CSM 117 only)
ECS IND sel - PRIM koo e ;
© PRIM GLY TO RAD viv- NORM prim operation only sxperiments are not coldplated
sl is desired. on sec loop. Usage limits for
 GLY PUMPS-1AC1 this equipment are as follows:
| © PRIM GLY DISCH PRESS ind -
40 - 52 psig
o PRI EVAP Tt T 5 | Deactivate sec loop &N 17% duty cycle with
I AUTO 2 ® SEC COOL EVAP- max l_)ﬂ time of 1 hr
o GLY EVAP STM PRESS AUTO - RESET for 58 sec then sl
AUTO off (ctr) OSE 66% duty cycle with
I ® PRIM GLY EVAP OUT TEMP . ® SEC CO)UL PUMP - max on time of 2 hrs
ind - 40-50F off (ctr) EXPERIMENTS - Backup mode
® SUIT CKT HT EXH - ON for © SEC EVAP H20 CONT required immediately
l 30 secs then off (ctr) viv-OFF
T
SSR-2
FROZEN | 1 ] Initiate manual operation l] Service
STEAM 41 ® Orient steam vent outlet to sun evap when slm_
pucTt (-Y,-2) press >0.15 psi.
® GLY EVAPSTM AUTO - MAN ® GLY EVAP
e GLY EVAPSTMINCR - INCR H20 FLOW -
. (58 sec) ON (2 min)
e GLY EVAPIN TEMP - MAN then off (ctr)
I e GLY EVAP H20 FLOW - off o Giyeaptemp  |LYES
ctr P _out <479F 7
® GLY EVAPIN TEMP viv - NO]
adjust (to obtain prim evap out
| temp~60°)
® GLY EVAPSTM INCR - DECR
(6-7 ;) — bal B [ Cycle H20
Stm press stabilized within 15 min? * GLYEVAP
H20 FLOW -
[no "~ | ON1min-oft
ng ctr) 15 min
| Gly evap temp NO
out <470F?
YES 4 Resume norm opr
® GLY EVAP STM PRESS
AUTO - AUTO
® GLY EVAP H20 FLOW-
I AUTO
® GLY EVAPIN TEMP -
’ s 1 SM-2A-2232A
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ECS DOCKED MALFUNCTIONS INDEX

02 FLOW HI

RED
02 FLOW HIGH-MAIN REG'S CLOSED
02 FLOW HIGH-MAIN REG'S OPEN
CABIN PRESS HIGH OR INCREASING
SURGE TANK PRESS LOW
PRIM ECS RAD OUT TEMP LOW
PRIM ECS RAD OUT TEMP HIGH

6 GLYCOL FLOW LOW ]

7  PRIM GLY EVAP OUT TEMP HIGH

ECS
DOCKED

8 PRIM GLY EVAP OUT TEMP LOW

9  PRIM GLY ACCUM QTY LOW OR DECREASING
10  PRIM GLY ACCUM QTY HIGH

10a PRIM GLY DISCH PRESS HIGH

11 PRIM GLY DISCH PRESS LOW

12 SEC GLY ACCUM QTY HIGH

13 SEC ECS RAD OUT TEMP HIGH

14  SEC GLY ACCUM QTY DECREASING

15  SEC GLY DISCH PRESS LOW

SSR-1 SEC LOOP ACTIVATION
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‘ SYMPTOM PROCEDURE REMARKS 2
DOCKED MODE I @ @

: . ¥ NO
07 FLOW HI b ‘T Main reg’s EE 2| 07 flow ind _.| 3 !CM FAILURE I
r closed? 07 flow high?

RED NO YES

@Nom-l flow 0.2 Ib/ht.

A

Light on if: @ inibit 07 FLOW H1 1t by

> 1,0 Ib/h (after | 3) Highliow : placing C/W INPUT 8C switch at
16 sec time delay) |:au'nd by open ¢ INHIBIT.
regs
oMAIN REGA & 5] 0 FLOW
B - close SENSOR FAILURE
e
la L
02 FLOW HIGH- bkeg] 1] Mainregs [VEST 2] Verity ind
MAIN REG'S closed? = ©MAIN REG A -
CLOSED I NO QPEN
>0.2 Ib/hr v Momentary flow NO 02 FLOWIND
- incr? FAILURE
3 Ingh flow -
I caused by open reg's YES
®MAIN REG A & A
B - close 5] 0z2FLOW ©MAIN REG
SENSOR CALIB A-
| SHIFT slow
b
02 FLOW HIGH- _ | 1 jDetermine 02
MAIN REG'S & d
OPEN
| 'ﬁABC"LEPS“EESS vesh2] ApJusTMENT 3] Readjust CAB
>0.3 Ib/hr above viv-CLO o] SHIFT AT CAB el REPRESS viv to
value at last CAB 02 flow drops to 0.27] REPRESS VLV proper value
REPRESS viv

adjustment NO

3 i @ 02 demands tripping CAB

[ 4] Discontinue PRESS REG.

controlled 02 bleed

flow § | Initiste IVA pnl

® MAIN REG'S (2) - 2 vent flow , per
¢lose Sys C/L pg 4-8°

S

G) I v YES @ Cabin pressure >§.3 psi is
2 [CABIN PRESS HIGH 1] Verify cab ES 2] 07 nw ECS-D normal a‘h;r m-;noq. Normal
OR INCREASING "~ [ press inst - Ill ranga is 4.7 t0 5.3 psi.
>53psi I SUIT PRESS ind .
g 2 CAB PRESS ind? ) () ozFLowHIGH @. i?‘z':g:' (e shoud be> 800
| NO '_"% OOZTl"(R'ESS NO Mm(lﬂn‘u'ﬂﬂ{miu
| o (6] PROBLEM IN | | completed.
4] Use SUIT 02 cryo press low? SWS
TNST FAILURE o eoh pross l
| CRYO
12
| 02 PRESS LOW
Nl SM-2A-2233C
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DATE 9/1/72

T
SYMPTOM PROCEDURE REMARKS
DOCKED MOD @ 02 venting through CM expected
3 1 2 up to 24th day. After venting, cryo
2 02 press will decay below 800 psia,
SURGE TANK #07 PRESS IND [ 2] © 07 PRESS IND NO SURGE TK going to =675 psia if 30 days of
PRESS LOW swoTK1 NO sw - SURGE TK | PRESS SENSOR docked mode remains.
| Cryo tanks press low? ®SRGTK Ozviv QN FAILURE

<700 psfa during
02 venting

or

< 500 psia after 02
venting

ves § G
CRYO
1b l 2
02 PRESS LOW

Surge tanks press incr?

vzsll .

"L] SURGE TK
PLUMBING LEAK

Ls]
. o SRG TK 0

viv- OFF

@ Use cryo tank press as surge
tank by opening SRG TK 072 viv.

@ Return to step 2 of this symptom
if cryo tank press recovers.

@ Periodically recharge surge tank
by opening SRG TK 02 viv. Close
viv after charging.

! {
' ( :
PRIM ECS RAD | g, L] varity no 2] prim gy evap INE3T i o n temp [Nod- RaD 0uT TEMP | | (D Evap wicks should be dry when
OUT TEMP LOW manual rad bypass out temp >50.50F? pegged low (550F)? INST FAILURE using this procedure. Evap out temp
oGLY EVAPIN may drop below 320F,
TEMP - AUTO Ivss Iygs 8
< 200F e AUX GLY EVAP ; i
IN TEMP - MIN 3 [ 6 Jincr rad flow atur;or.ong @ Giycol 1oads should be increased
(CW) ®GLY EVAPIN NO | contig in order to avoid excessive water
5] Loadsare TEMP - MAN eGLY EVAPIN condensation.
y below min eGLY EVAPIN TEMP - AUTO
ECS-D expected. TEMP viv- MIN —
| PRIMGLY EVAP Continue this (CCW) untii'rad @ Use norm rad in temp and evap
i OUT TEMP HIGH mode 90 min out temp = -20°F out temp to estimate prim rad out
712 YE
after loads Rad out temp temp.
i increase -200F?
DR 2
5 | pRiM ECS RAD Verify nomanual] [ 2] cuycor | NQ [ 3T Giyevap out |ves[4] Ch mode of @ Prim rad out temp >859F not
‘| OUT TEMP HIGH rad bypass »| FLOW LOW It on? temp compatible rad operation abnormal with high electrical loads
> 659F eGLY EVAPIN YES with rad out temp? © RAD FLOW CONT | | (>1900 watts).
TEMP - AUTO ;NO @ PWR - PWR @
e AUX GLY EVAP ® RAD FLOW CONT .
5] Check for Slight decrease in rad out tem
| :EVI)EMP "MIN i_Tr]men rad (6] PRIMRAD AUTO - AUTO may be 2chimd by utilizing auto- g
= OUT TEMP INST matic mode.
e PRIMGLY TO FAILURE
RAD - BYPASS
| (momentarily) @ Glycol evap out temp may be
GLvcoL Flow L_YES | ECSD} GLycoL FLow used when reading > 480F
' LOW It 0n? o sl 2 LOWLT ON
I NO 4 @ Attempt dual loop operation with
7 flow through secondary radiators.
RAD 1 ECS-D SECONDARY LOOP Pangdicallv check prim rad 1 for flow
| STAGNATED v SSA-1 ACTIVATION passing sub solar point.
:
HIGH
or
I 1] sMtiowcheck |yes [T pump disch|noRM [3] Radoutand |YES[4T insTRUMENT
GLYCOL o *PRIMGLY TO bl press? »{ evapouttemp =1 FAILED
FLOW LOW RAD viv - BYPASS normal?
l (momentarily) ILDW NO @ Attempt dual loop operation with
< 135 Ib/hr GLYCOL FLOW ECS-D flow through secondary radiator.
LOW It on? PRIM GLY DISCH |6 sLocken Periodically check prim rad 1 for flow
Nol nls PRESS LOW SYSTEM after passing solar point.
1
5] raD1 ECSD| seconpARY LOOP
! STAGNATED R-1 | ACTIVATION
| SS
{
, | PRIMGLY EvaP verity no manuat| [ 2] e GLy evapIN| oL 3] o pertorm 352/ L el 4T 61y evap v (D Procedure for changing J52 and
OUT TEMP HIGH rad bypass TEMP - MAN V53 connector L] TEMP CONTROLLER | | 53 connectors:
ot " | s evarorcur e
>65F (or >RAD TEMP - AUTO e Evap out temp goes
IN TEMP) I @ AUX GLY EVAP (ccw high again? ‘L @ GLY EVAP IN TEMP - AUTO
IN TEMP - MIN Gly evap temp out
(CW) decr? ¥ NO ,_!J Mixing viv
| Y (5] 152 SENSOR manual control
! FAILED ® Control GLY
_ NO EVAP IN TEMP
i—l] Prim rad out NO viv manually to
l temp cqmoallble ECS-D PRIM ECS .ﬂ GLY EVAP maintain evap out
Wlllh pnm?gIv evap l RAD OUT TEMP QUT INST temp between
out temp? 6|1 F R 0
X TEMP HIGH AILURE 40-60°F SM-2A-2234C




SECONDARY LOOP

‘ SYMPTOM PROCEDURE REMARKS
DOCKED MODE | 1] Verify no manual 2] @ GLY EVAP
8 rad bypass TEMP - MAN 1 5 )
PRIM GLY EVAP . @GLY EVAPIN SPeiomI52) STV EVAP @ rocedure for connector change:
DUT TEMP LOW @®GLY EVAPIN E @ GLY EVAP IN TEMP - MAN
TEMP - AUTO TEMP viv - MAX cohioctor TEMP IN CONTROL | | g Change J52 with J53
<420F ®AUX GLY EVAP (cw) change LER FAILURE @GLY EVAP IN TEMP - AUTOQ
) IN TEMP - MIN Gly evap temp out YEi Gly evap temp out -
{cw) incr? goes low again? m
8 anually control
l { e ‘NO @ NO ¥ evap temp out @ Use rad inlet and outlet temp
i M PRIM GLY v b 42-659F by to verify normal operation.
5] Rad prim out | NO_FFVAP TEMP INST | 7] 52 SENSOR adjusting prim gly
| temp <420F ? FAILED FAILURE evap temp in viv
D | @ :
9[PRIM GLY AGCUM @GLY PUMPS - Check for (D Normal range is 30-65%. If
QTY LOW OR | OFF ( ily) 3 accum bellows glycol leak is slow (< 5%/hr) the
DECREASING Gly disch presscom- | no 2] GLY ACCUM Hicking :::t:;:u:r;evwgn?:nz?{l;rl:lzicdi:\vﬂ
<30% p:“?"‘;;mh accum; SENSOR L ';RIM ACCU'\:A the gly accum viv off after each
l qty ind? FAILURE k)IrL7L :el: -ON component is isolated.
YES
¢ Accum prim qty YE PRIM ACCUM
- YES returns to normal LLOWS
t — o
§ | Frimaccum:gty 1 (30-65%) 2 STICKING (@) With pump oft, glycol disch
ind = 07
NO press should equal 1/4 accumulator
NO quantity.
v
Use gly disch press when pump
| 6 _jisolate all NO | L7_l UNISOLATABLE oft (momentarily) to estimate accum
components $1 LEAK INGLYCOL qty ind. With GLY PUMPS - OFF
@PRIMGLY T0 CIRCUIT accumulator quantity should be
RAD - BYPASS 4 times pump disch press.
(pulh
NOTE: Bypass ® GLY PUMPS -
operation 15 UFF @ Cycling primary ECS glycol
minutes can lead pump may free a sticking accumula-
‘ to rad freezing l tor bellows.
@®PRIMGLY
ACCUM viv - ECS-D
| close (CW) SSR-1
Accum qty decr
stops? SECONDARY
Lvss LOOP
ACTIVATION
9 | Check accum
| ePRIMGLY v
ACCUM viv - YES [ 10] PRIM GLY [ 11] Gly reservoir
open (CCW) ACCUM LEAKING o accum
Accum qty decr? ®PRIM ACCUM
FILL viv- ON
NO @PRIMGLY TO
RAD - NORM
| @ PRIM GLY
. 5 Sgsil:'gv:;" Rediator isolation valves take
‘laz ) anually select @SUIT HT EXCH - 17 sec to position.
ON (20 sec then
| @RAD FLOW CONT off)
| PWR-MAN SEL
® RAD MAN SEL -
| RAD 2 14] ®PRIM GLY
After 17 sec, accum RAD - BYPASS
prim qty decr? ull)
NO @PRIM ACCUM
y FILLviv-ON
._‘é] RAD PANEL 1 until accum qty
LEAKING >30% then OFF
| ®RAD FLOW CONT
PWR - OFF
| 16| Activate
secondary loop with Y
both prim and sec ECHD
rad SSR-1

ACTIVATION

SM-2A-22358
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SYMPTOM PROCEDURE REMARKS
DOCKED MODE ’
(0) I @ (D PRIM ACCUM QTY ind >65%
10 may result in accum bellows sticking.
PRIM GLY ACCUM | "FI'U]M;SG- A NO 32 GLy Accum If sticking occurs, cycle ECS prim
QTY HIGH | |imomeniari LATY IND FAILED glycol pumps.
o | | compatiiowah JYES gl 2SLRsvn
& - t
I gly accum qty ind? 7 3 CL(\S;E—— on
10 —
HRU [ — | ’ Notcaous o e
PRIM GLY DISCH 4] ecLyY :a;:;dlhy c'ald"d Opsn 5] Transient con. || be 1/4 accum quantity.
13 PRESS HIGH ®{PUMPS - OFF and thenclosed __{ | Firion caused by
: (momentarily) Gly_ accum gty incr > incr in gly accum
> 56 psi Gly disch press YES again? qty
or compatible with YES
5 accum aty 4 49 gly accum qty ind? '
L NO
7 Accum FILL
' % 1 GLY DIscH VLV LEAKING
L
1 PRESS IND FAILED
" @ | 2 (@ With radiators by-passed, pump
: No [2 3 l Verity sansor disch press is nominally 2 psi lower
PRIM GLY DISCH g = Accum prim o eGLY Y. S8050 ith radi :
o EGSS LOWC Aty < 30%? >TPUMPS - OFF e T than with radiators operating.
YES (momentarily) FF
<40 psi I 1 By disch press No |oPRMGLY
compatible for indi- ACCUM viv - )
- ECS-D cate: gly accum close (CW) @ With GLY PUMPS - OFF,
< 2ECUM Gty 39 i 91 aty? e PRIM ACCUM glycol discharge press should equal
) PRIN.GLY ACEUM FILL viv- ON 4] GLY DISCH _l/:»occ‘umumor quantity
aTY LOW OR ¥Es Gly disch press  |.NO [ PRESS SENSOR | "ndication.
DECREASING 18-22 psi? T R FAILURE
) YES
! L_'r’j Check for cavi- 4 L i @ @,D"""‘d glycol pump may be
tated pump 6] ACCUM PRIM oRewrnto || bonfied by checking GLY PRIM
- LOPLATE fi ith MSFN.
e PRIMGLY QTY IND FAILURE orig gly pump o caw anth 65
ACCUM vlv -
close (CW)
e PRIM ACCUM
I FILL viv- ON
8] oPRIMGLY Gly disch press | NO J10] g1y pump _ |11 o Switch to
ACCUM vlv - gpen >50 psig? 1 DEGRADED OR redundant pump
(CCW) until gly vES FAILED ©PRIM ACCUM
I disch press reads v FILL viv- OFF
50 psig ePRIMGL
o PRIM ACCUM 9 1 puMP WAS ACCUM vlv -
l FILL viv- OFF CAVITATED open (CCW)
1 I 2 @ Normal range 30-55%.
12 SEC GLY ACCUM 1] eSEC COOL
QTY HIGH ~ | PUMP - off (ctr) .
(momentarily) @ With glycol pump off, glycol
>65% - 2 discharge press should equal
Gly disch sec press | YES EXCESSIVE 1/4 accumulator quantity.
4 ble with gly &4 HEAT IN SEC
accum qty? GLY LOOP
I NO
y
3J secGLy
ACCUM QTY INST
FAILURE
b
1
3 sec ecs na _L V) secqydisch [ NO121 secradout [NO_J3 [sec pap
QUT TEMP HIGH | press <40 psig? | temp compatible “ROUT TEMPINST
with sec gly evap FAILURE
>700F | YES out temp?
YES
ECS-D
15]1 n -
| s [leiee
RESS LOW
4 SEC COOL LOOP
L SM-2A-2236C
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SYMPTOM PROCEDURE REMARKS
DOCKED MODE |
2 @ This symptom is also valid
" SEC GLY ACCUM | 1_J Sensor check 2 | Isolate ::h::e::iuo?azovrm:ﬂ:ﬁ: i‘: not
QTY DECREASING ©SEC COOL PUMP. possible leaks 30-55%.
off (ctr) e GLY TO RAD
{momentarily) Ngig V"é\‘ﬂ%“ss YES _ [3] rADIATOR
Gly disch sec press .Y? operation >15 min 7 SYSTEM LEAKING @ With pump off, glycol dis-
compatible for indi- can lead to rad charge pressure should equal 1/4
cated gly accum freezing. L gly accum quantity.
I qty? Gly acvl:_umdglv 4 | Isolate rad
NO stabilized? e GLY TO RAD
A SEC viv - BYPASS
5 | GLY ACCUM ® Reduce CSM elec
QTY INST FAILUR loads
NO
| ; ‘
6 | Reactivate 1 1] LEAKING
SSEC CODL SYSTEM (CANNOT
El
| PUMP - AC1 or BE ISOLATED} @ If leak is determined, temporary
(AC2) (if reqd) deactivation of pump may conserve ] 4
o GLY T0 RAD glycol for future use.
I SEC viv- NORM THRU
|
Ve 1 @ With giycol pump off, glycol
SEC GLY DISCH | 1 | Verify sensor discharge pressure should equal 1/4
PRESS LOW ©SEC COOL PUMP - accumulator quantity.
< 40 psi or off (ctr) .
(ccum gty 4, I (momentarily) vES © SEC COOL
4 Gly disch sec press 2 | sec accum gty |[NO. | PUMP - redundant 4] REDUCED
press compatible with) ( <30%)? ! bus YES PUMP OUTPUT
indicated gly accum YES [ Gly disch sec press DUE TO ELEC
qty? l |incr? PROBLEM
"‘0 ECSD "‘0 !
l SEC PRESS INST ] %) DESRAORD i
EC COOL LOOP
OR ACCUM SEC SEC GLY ACCUM ke e 0 | 38
Ty INST FAILUR QTY DECREASING AC BUS 1(2)
VOLTAGE LOW
|
l ® @ Rad heaters are not to be used.
SSR-1 2 To allow for cold secondary rad out
- temp ( 320F), evap wicks should
SEC LOOP L 1] Activate sec 2 ] Dual loop YES Prim road out [YES |4 ] Flowthry dry and secondary suit heat exch is
ACTIVATION “ioop =1 operation desired? > 'e:{p t<'20 Fl‘?[ warm rad bypassed.
NO cabin too cool’ ® RAD MAN sel -
IND sel -
.ggg s® NO RAD 2 @ VA not to be used due to loss
eGLY TO RAD v 3 ®RAD FLOW of 02 heating at glycol - 02 heat
SEC viv- NORM Deactivate CONT PWR - exchange coils.
| .(SLE'E_%O&S)L prim loop MAN SEL G&N, DSE, Signal Conditioners and
_ S071 and S072 experiments (CSM
PUMP - AC1 (or .g;: PUMPS is-dhat l 117 only) are not coldplated on
SAFC%, v —_— secondary loop. Usage limits for this
| L4 IJISC(:GLPRESS v equipment are as follows:
ind - 40-52 psig 6 | Ifareturnto G&N 17% duty cycle with max on
prim operation only ~ time of 1 hr 55 min.
is desired - DSE  66% duty cycle with max on
8 ?‘““‘2 T time of 2 hrs.
L prlEn(;solol:)D I EXP Backup mode req immediately
. ° sel - _—
1 ] Deactivate PRIM @ o
sec loop .m GLY TO If rad 2 not usable, entire prim
*GLY TO RAD RAD vlv - NORM n_d should be bypassed. Backup mode|
SEC viv - BYPASS =~ - will then be required for S071 and
I oSECCOOL —— ey ® PRIM GLY $072 experiment coldplates in SM
I DISCH PRESS (CSM 117 only).
[L_PUMP - off (ctr) ind - 40-52 psig
1 SM-2A-2237C
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EMS MALFUNCTIONS INDEX

.05G LT ON (TEST 1) EITHER LIFT VECTOR
LT ON AFTER 2 G

G/V SCROLL ASSY DOES NOT SLEW
TEST 1

.05G LT OUT (TEST 2)

LIFT VECTOR DN LT
WILL NOT COME ON
(TEST 3)

RNG IND WILL NOT SLEW (TEST 3)

V-AXIS ONLY OR MULTIPLE DISPLAYS
ABNORMAL (TEST 4)

RNG IND ONLY ABNORMAL (TEST 4)
G-AXIS ONLY ABNORMAL (TEST 4)

LIFT VECTOR UP LT
NOT ON (TEST 5)

EMS

8a G-AXIS DOES NOT DRIVE (TEST 5)
9 RNG IND DOES NOT SLEW IN RNG SET
9a G-AXIS DOES NOT ZERO IN RNG SET
10 V-AXIS DOES NOT SLEW IN Vo SET

11 AV/RNG IND ABNORMAL IN AV TEST

SPS THRUST LT NOT

12 ON IN AV TEST

13 AV IND DOES NOT SLEW IN AV SET
14 AV/RNG IND FAILS TO COUNT DURING aV'S
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PAGE 12-3 g

SYMPTOM

PROCEDURE

REMARKS 1

i

.05G LT ON

..]_] Lift vector up  |YES

4

(TEST 1)

2 I Displays out of

It - on in TEST 3?7 -

tol in TEST 4

and 4V TEST?

3
YES —] Null bles

check failed?

YES

@
JEMS

ACCELEROMETER
FAILED

NO

8 |oms MODE -
SIBY
© EMS FUNC -

ENIRY
© EMS MODE -
NORM

.05G lton?

YES

NO

{9

lNO

6 ] Compare EMS

ﬂACGL LOW
RANGE OUTPUT
FAILED

during CMC AV

©

EMS agrees?

IYES

7 | roraue pwe
SUPPLY FAILED

P

9 | RNG display

NO

?

12| TorRQUING
RESISTOR IN
TEST | FAILED

drives in ENTRY?

ves 010] THRESHOLD
PARATOR
FAILED

NO

_‘_ﬂo EMS MODE -
BACKUP ot .05 G

indication from

MSFN or G&N

FAILED ON

© ©

THRL

The EMS MODE sw assumed
to be in STBY for ot least
5 sec before self-test started.

EMS lost except EMS RSI.

Al self test capability lost.
For entry, G-Drive, and
corridor verification will be
erroneous. AV/RNG ind,
V AXIS and EMS RSI
unaffected.

AUTO position functions of
EMS MODE sw lost for entry
only.

Corridor verification
inoperative with EMS

MODE sw - BACKUP.

EMS FUNC - TEST 1
lost only.

Loss of threshold cue only
(.05 G It). RNG ind
operation is indication of
.05G

G/V SCROLL
ASSY DOES

1 ] RNG display |YES

NOT SLEW
(TEST 1)

[ 2] v AXIS drives

drives in TEST 37

¢

ves B testa

normally in TEST 47

NO

%
=]

SLEW SW FAILED

NO

SW FAILED OPEN

4 Slew seroll for
TEST 4

POS OF EMS FUNC

9

Alternate method:

o EMS MODE - STBY]

e EMSFUNC- "~
TEST 5

o Slew scroll to start
of test pattern

o EMS FUNC -
TEST |

® ODE -
NORM

o Kesume EMS self

test

FAILED

6 | V=-AXIS DRIVE

® 0O

®

EMS FUNC - TEST 1
capability lost only.

RNG SET capability lost.
SCS AV possible only if AV
display is driven positive by
placing the GTA sw - on
(up), then = off (down{ at
the desired value. N
or AV maneuver with the
SPS THRUST - DIR ON can
be monitored by fhe change
in the AV display (down to
-9999 fps). Vo con be set
by using EMS FUNC -

TEST 4 (repeatedly if
necessary), stopping the

V drive at the desired
value by EMS FUNC -
TEST 5. No backup

Capability avallable.

EMS lost for ENTRY except
threshold, corrider,

and EMS RSI, AV functions
unaffected.

.05 G LT out

1| .05G Itonin [NO

2 o EMS MODE -

(TEST 2)

other test positions ?
YES

@

[ 4] rest2 P05 OF
FUNC SW FAILED
OPEN

STBY

o EMS FUNC -
ENTRY

o EMSMODE -
BACKUP

Q

[ 3 ] man enmry
NO, I IMPLEMENTING

Range display

drives?

GATE FAILED

YES

©

i] 05G LT

FAILED

®

ENTRY functions of EMS
inoperative except EMS RSI,
AV functions unaffected.

EMS FUNC - TEST 2
Inoperative.

EMS operation unaffected.
RNG Ind operation Is
Indlcation of .05 G,

SM=2A-1
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SYMPTOM

PROCEDURE

REMARKS

LIFT VECTOR DN
LT WILL NOT
COME ON

(TEST 3)

?

- [T
i COMPARATOR OR
ol ] it vecrorup  |YES Do not use corridor TORQUING
Tt on in TEST 37 z::"::"::"y""'" RESISTOR IN
NO TEST 3 FAILED

?

_’J o EMS MODE -|vg [ 6 | 10 sEC TIMER
STBY OR TIMER CIR-

®{ RNG ind drives in o VT FUNC - CUITRY FAILED

w

4
_3_] RANGE ind | YES V-AXISand |0

slews in TEST 37

TEST 47 ENTRY

NO YES o EMS MODE -
BACKUP

ll.\gn disploy drives

negative? g
NO

2] ENTRY AND
10 SEC TIMER
IMPLEMENTING
GATE FAILED

Q@

_9] CORRIDOR

8 | it w |no [VERACATION

] 1t on in TEST 57 CIRCUITRY OR
em—— SCROLL 2 G SW

o FAILED OPEN

n RNG ind
initialization
y

Before proceeding
[19] resr 3 pos with TEST 4,
OF EMS FUNC SW ST

LIFT VECTOR
DN LT FAILED OFF

e EMS MODE -
FAILED OPEN © EMS FUNC -

RNG IND WILL
NOT SLEW

(TEST 3)

o Continue self tests

®

NO

16| SLEW CIRCUIT

B Lifr vecror dn  |YES [14] AV/RNG ind | YES 15] AV/RNG ind | YES

drives in RNG SET? FAILED OPEN IN
— TEST 3

It on in TEST 3? drives in TEST 47

NO NO

19 I Alternate ronge
set

(10) ® EMS MODE - |
STBY
® EMS FUNC - oV

' 17| av/anG IND 18] av/enG * EMS MODE -
FAILED SLEW CIRCUITRY o CTA=on
FAILED

© GTA - off (down
when desired rangel
isin AV/RNG
ind

©® EMS MODE -
F11)4

@ﬂuu is no method of distinguish-
ing between these failures.

@Cmi&x verification, AV TEST,
TEST 3, TEST 4, ond TEST 5
inoperative. EMS operational
during entry, but occelerometer
occurocy con be verified for
confidence by comparsion with
a CMC Av.

@ENT!Y functions of EMS inopera-
tive except EMS RSI AV functions
unoffected.

Corridor verification Its inopera-
tive or invalid during TEST and
ENTRY.

This step assures initialization of
the ronge integrator for TEST 4.

TEST 3 lost. RNG ind may be
tested in TEST 4 by .noting that
the RNG ind drives to negative
58.0 £ .2 NM. .

@ Lift vector dn It lost in TEST 3
ond ENTRY. Bockup ENTRY
information from CMC or MSFN.
No It 10 sec after .05 G could
be used to indicate lift vector
down .

@ EMS operation unaffected.

@ Normal RNG SET method lost.

AV/RNG ind lost.

SM-2A-15586
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@ @ EMS FUNC - JEST 4 capobility
5 lost. EMS operational but accel-
V-AXIS ONLY OR 1| V=-AXIS fails YES 2 [ Other displays ALL ,3_] TEST 4 POS eromfer accuracy can be verified
MULTIPLE DISPLAYS ek — i 2 o dilomrch > s only by performing a AV TEST.
[ABNORMAL (TEST 4 ail to drive also? OF EMS FUNC SW
NO V-AXIS AND FAILED OPEN
RNG
4 | @ Perform AV i]-ms MODE -
TEST ves  [sTBY @
AV test nomal ? © EMS FUNC -
NO ENTRY, L.°_] TEST 4
. » EMS MODE - =
BACKUP CIRCUITRY OPEN 5
~ Range ind drives? | > FROM 10 SEC TIMER TH RU
NO
| @ @ @ TEST 4 and AV TEST only lost. 7
8
7 I 10 SEC TIMER 8 ] puise scaten @ V-axis and range display lost.
OUTPUT (T2) AND RNG DISPLAY
FAILED LOGIC CKT FAILED
This failure will invalidate the
AV TEST and TEST 4, except the
nl G-axis display. EMS should be
10 SECOND operational but corridor
9 | Other disploys |y_axis AND RNG ONLY Range error YES TIMER OUT-OF - verification erroneous during entry.
>2.2 NM? TOLERANCE
also out of tolerance o
T Teer 42 V-AXIS ONLY NO
n :i
@ V AXIS and RNG information
| ALL erroneous only .
ﬂ’ Perform AV 13| PULSE SCALER
0 TEST OUT-OF- @ EMS FUNC - TEST 4 lost but EMS
AV TEST IT) YES TOLERANCE mrlion during entry should be
14| TORQUING 15 [.’MMAV NO
RESISTOR N TEST 4 TEST
FAILED AV test normal ? Ho >
YES
| @ V AXIS, AV and RNG information
erroneous. Other EMS information
P unaffected. MSFN may be able to
16 [veLociTy ACCEL supply a correction factor for this
DRIVE MOTOR DIGITAL OUTPUT s
CONTROLLER OUT-OF-
INTERMITTENT OR TOLERANCE . ) ) .
PULSE SCALER OUT o There is no method of distinguish

erroneous. Range readout of

ing between these two failures.
’ | | ER T Serll welocty talmmeran w1t e
uncertain validity .

Q @ This check constrained by test

pattern availability.

3 :
Ra integrator

KNG IND 1 2 o P [ out-of-tol ck T
Fopiad Falls to drive? Perform AV TEST
ABNORMAL —ve
(TEST 4) g AV _test_nomal ?

_.’_ —

v

EMS MODE -
STBY

NO
l o EMS FUNC - EMS ENTRY and AV functions

TEST 5
fected.
@ STew V AXIS to e

next test pattern
@ EMS FUNC -
TEST 3

® STew range to 58.0 \
@ @ EMS MODE - @ RNG and AV displays lost.

NORM
5 | av/RNG o EMS FUNC -
, DISPLAY FAILED) TEST 4
RNG ind drives | YES L4 | INTEGRATOR

RESET LOGIC
OPEN IN JEST 3 @ RNG display lost.

normally
I NO Q

_g_] RANGE

I INTEGRATOR

FAILED

7 - |
SN ! ves |2 | G-axisdrives |ves J3 | G-axis seir
ONLY. — Fails o drive?

ABNORMAL in TEST 57 TEST FAILED

ety I — = agoney

@ @ @ Scroll G display erroneous.

@ Scroll G display lost. Backup
I L’ G-AXIS 5 | G-AXIS DRIVE G information from CMC or

CIRCUITRY OUT- G meter.
OF -TOLERANCE FAILED

| SM-2A-1559D




SYMPTOM PROCEDURE REMARKS
Q Lift vector up It lost in TEST 5
and ENTRY. Backup entry angle
LIFT VECTOR UP| ’l_] Lift vector dn It | NO L] G-AXIS drive |YES iJLIFT VECTOR ::o;m?mn Frofr: CMC or MSFIN,
. UP LT FAILED OFF t 10 sec after .05 G could
LT NOT ON on in TEST 5? normal in TEST 37 be used to indicate |ift vector uj
(TEST 3) p.
YES NO
2 @ Corridor verification lost during
TEST 5 and ENTRY. Backup
,.iJ CORRIDOR entry angle information from
COMPARATOR MSFN or CMC.
8 CIRCUIT FAILED |
TR AN R T e
8o ™G Axis s | 6 |o EMS MODE -
] 0 DOES NOT | Lift vector up NO STBY
DRIVE It on in TEST 5? ® EMS FUNC - @EMS FUNC - TEST 5 lost only.
(TEST 5) I RNG SET
® Slew display off
YES zero
I P 7] 1ests
2 S no | POs OF Func
RNG ind resefs to o] SW FAILED OPEN
zero?
l YES
‘ O
8 9 | SCROLL
(8 | G-axis arives |0 2] @ isplay i i
| N oo RNGV S-AXIS FAILED Scroll G display inoperative.
e (MECHANICAL)
| YES
10| SCROLL
G-AXIS CIRCUITRY
OPEN TEST 5
IR DA P
I ; EMS operation unaffected. Use
R:g'r'?&v?cl):f 1 G-AXIS zero's | ygo 2 | sLew Logic alternate RNG SET method .
RNG SET in RNG SET? IN RNG SET FAILED
—_— OPEN
- NO
@ [ 4 | Alternate NG )
SET @ ENTRY operation unaffected.
3 | RNG SET
POS OF ®EMS MODE -STBY
FUNC SW FAILED ®EMS FUNC -
A
OFEN © Slew desired range
I ®EMS FUNC (CW) -
Vo SET
©® EMS MODE - NORM
© Continve EMS
| checkout @
NO This failure produces an error
G-AXIS 7 only in the initial phose of the
pots Kot || f5] wNG ind stews |ves  [6] G-axis sero's [0 P e G wace.
ZERO IN I ¥ in RNG SET? in ENTRY? SET ERROR
RNG SET
YES
CIRCUITRY OPEN |
I RNG SET
1 @ Range display erroneous during
ENTRY. Other ENTRY functions
unaffected after Vo slewed by
V=AXIS 1 2_TAl'orncsh slew - alternate methods .
DOES NOT Yo 3T VoAX]
SLEW IN POS OF FUNC P10 EMS FUNC (CW) -
Yo SET SW FAILED OPEN TEST 5
® Slew desired Vo
® EMS FUNC (CCW)-
LENIRY |

SM-2A- 1 5600
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SYMPTOM PROCEDURE REMARKS
n Q @ ENTRY TEST patterns
constrain option of ENTRY
AV/RNG IND P " self test.
ABNORMAL IN ] roblem? FAILS TO DRIVE ]2 l ENTRY self test J
AV TEST © EMS MODE - STBY] 3 | aV/RNG @ .
S | OUT OF TOLERANCE o EMS FUNC - QD ispAY FAILED AV/RNG ind loit for &Y
TEST 1 maneuver and ENTRY,
o EMSMODE -
A NORM
4 IENTRY self test @ Perform ENTRY
self test
o EMS MODE - STBY
e EMS FUNC - AV/RNG ind @ AV TEST only lost.
TEST 1 ‘ drives TEST 4?
o EMS MODE -
NORM YES é | AV TEST
. Felriorm ENTRY POSITION OF @ EMS RSI, V-AXIS and RNG
self test displays unaffected durin
FUNC SW FAILED 9
| V-AXIS and RNG OPEN ENTRY, AV, G-AXIS and
tiae . corridor verification lost.
within tolerance in
TEST 4? ]
| NO All AV, EMS velocity and
RNG information erroneous
! during test modes. EMS should
8| Monitor be operational, but carridor
L] RANGE error | NO CMCI Arv ves_J% [ACCELEROMETER verification erroneous during
>2.2 NM? " TORQUER PWR ENTRY.
EMS agrees? SUPPLY F
VS R 11
@ EMS RSl unaffected. All
other EMS functions lost. TH RU
10] 10 SEC TIMER L FEEEEEROMETER 15
l OF TOLERANCE
T
12
SPS THRUST i l_] SPS THRUST It |\ LI SPS THRUST
LT NOT ON IN > on during SPS
AV TEST I firing? LT FAILED OFF
YES
THRUST ON signal lost in
‘ AV TEST only.
3 | SPS THRUST ON
CIRCUITRY FAILED
I IN AV _TES
S 3, B e
13 1 l ® EMS FUNC - AOEMS MODE -
AV IND DOES ' AV _TEST YES STBY Alternate AV SET necessary
NOT SLEW IN —>® EMS MODE - {e EMS FUNC - for SCS AV's. For CMC
AV SET NORM TEST 5 or MANUAL AV's (DIRECT
— — o Attemp? seroll NO J3 | SLEW SW THRUST sw), monitor the
| AV ind drives slew FAlER negatively driven AV ind
negative? for velocity change
L V-AXIS slews? 3 information.
NO v (P 7 [Altemateav sET
@ EMSMODE - STBY
. y ﬂ AV/RNG lo EMS FUNC - &V @ o —
- EMSMODE - NORM ind lost.
4] av/RNG IND 5 'ms FSUE':C NO_ [ SLEW CIRCUITRY - (op) >
FAILED .AML,"P' o FAILED OPEN " [0 EMSMODE - STBY
slew When desired 2V
= SET in display
REG '"dy’;‘“? 9 [Alternate 4V SET o GTA- off (down)
o EMS MODE - STBY
@ EMS FUNC - @ Slew lost for AV SET only.
° RNG SET
@ Slew desired AV
I i_lg‘; :8;'2'0"‘ @ EMS FUNC (CCW) -
av
SW FAILED .mS MODE -
OPEN NORM

| Q 1) Thrust cutoff discrete and

14 AV functions of AV/RNG
| 1 | AV POS OF ind lost. Performing a post=

FAAI\L/S/RNG IND FUNC SW burn AV TEST and/or
TO COUNT FAILED OPEN ENTRY test will aid in

DURING AV'S (MOST PROBABLE failure identification.
. | FAILURE

(p @ EMS functions unaffected.

15
EITHER LIFT l .I_I

VECTOR LT ON 2G SW FAILED
AFTER 2 G I

SM-2A-1561G
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DOCK AND HATCH MALFUNCTIONS INDEX

1 DOCK PROBE WILL NOT FOLD

2 DOCK PROBE EXTD/REL tb A(B)
REMAINS GRAY AFTER CAPTURE

1 FWD HATCH WILL NOT UNLATCH
2  FWD HATCH WILL NOT LATCH

DOCK AND
HATCH




DATE 9/1/72 ~ PAGE 13-3

1
THRL
SYMPTOM PROCEDURE REMARKS 2
DOCKING I
1
DOCK PROBE

WILL NOT FOLD

@ Verify probe support beams unloaded

@ Using tools F, W and 1, remove nut and bolt from one
end of shock struts (3)

@ Connect probe umbilicals (2) (yellow)

® Cock docking latches No. 1 & 3

e ch DOCK PROBE (2) - closed

e cb SECS ARM (2) - closed

o After MSFN AOS, SECS LOGIC (both) on (up)

© After go from MSFN, SECS PYRO ARM (2) - on (up)

® PROBE EXTO/REL - RETRACT

® PROBE RETRACT SEC - 1.

® PROBE RETRACT (2) - off

® SECSPYRO ARM (2) - off

SECS LOGIC (hoth) off

ch SECS ARM (2) - open

Manually release docking latches 1 & 3

Preload the probe

PROBE EXTD/REL - EXTD/REL for 20 sec max.

Verify extend latch indicator (red) is visible

Depress probe BLEED button (red) at intervals to allow

probe to extend slowly

PROBE EXTD/REL - EXTD/REL and hold

Pull probe aft (20 Ib) to release trom drogue

PROBE EXTD/REL - OFF (release)

cb DOCK PROBE (2) - upen

® Disconnect probe umbilicals (2) (yellow) and remove
probe from tunnel

F_________

3 .
DOCK PROBE [1 ] Attempt
EXTO/REL tb A(B) retraction
REMAINS GRAY « PROBE EXTD/ 4] - PROBE.
AFTER CAPTURE REL-RETR  |NO o (37
o PROBE RETR - 1 (SEC2) YES PYRO OR GN2
PRIM 1 (SEC 1) Retraction? = BOTTLE FAILURE
Retraction? l"o
&YES [5] o PROBE
RETR - SEC-1
th OR th (PRIM-1)
CIRCUIT FAILURE
4 ) (D Probe telemetry will be lost
16 ] Troubleshoor system when umbilicals are interchanged.
A(B) before removing probe

as follows:

PROBE RETR (2) - OFF

e cb DOCK PROBE (2) -

open

Interchange probe umbilical
connectors (cut cable retainers
if necessary)

Cock docking latches 1 and 7
cb DOCK PROBE (2) - close

[ 7| SYSTEM A (B) vEs |.=_PROBE EXTO/REL - RETR | o SYSTEM A (B)
CIRCUIT FAILURE | o DOCK PROBE EXTD/REL th »{ CIRCUIT FAILURE
IN PROBE B(A) - gray? " [incsm

4

| 9 | o Interchange [10] o Use SEC1

umbilicals again (PRIM 1) and

® Use SEC 2 (PRIM SEC-2 (PRIM-2) to

2) to initiate only initiate two
available GN2 available GN2
bottle when bottles when
required required

© Manually release © Manually release

I docking latches docking latches
No.s 1and 7 No.'s 1and 7

SM-2A-2238A
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SYMPTOM PROCE DURE REMARKS
HATCH |
! [rwo HATCHWILL] , . [1] Does actr handie o [2] Asume faiture of
NOT UNLATCH | drive clutch engage peegp{ actr handle to engage
gearbox? and drive gearbox
YES
| v A
3 Assume failure ® Unstdw actr
1s frozen gearbox. handle and push to
stop to unlock
gearbox
® AUX LATCH
DRIVE - rotate
1130 (use tool B)
® Remove tool B and
verify hatch unlatch
|
5 | e Remove gearbox 8 | To reinstall hatch
| m%unung sc(rewst(J)' ® Align hatch in tunnel
and spacers (use tools © Rotate geartox
Wand 4) approx 409 CW and
® Unstow actr handle reinstall gearbox
and rotate away from mounting screws (3)
hatch approx 300
® Push actr handle out-
board rotating gear-
| box approx 40° CCW
to release latches
® Remove hatch from
| tunnel
|
2 [FWD HATCH WILL 1 ® Remove hatch 2 Gearbox frozen
NOT LATCH to CM cabin © Gearbox disconnect -
° Anempt' to latch 1800 CCW (tool B)
mechanism © Position hatch in
Does actr handle drive |NO tunnel
gearbox? 7| e AUX LATCHQDRIVE -
YES LATCH (1137 CwW -
tool B)
© Verify hatch 'atched,
remove tool B

A

Frozen latch

® |nspect to identify
frozen latch(es)

® Remove dome nuts
from long pivot
screws of frozen
latch. (Use tools F,
W, 2and4)

© Remove long pivot
screws and rotate
latch dog to clear
striker plate

® Unlatch mechanism

® |nstall hatch

SM-2A-2239
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CAUTION AND WARNING MALFUNCTION INDEX
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PAGE 14-3 .

SYMPTOM PROCEDURE REMARKS
CAUTION AND
WARNING
|_ cwpwRswi [ 1 [2] ecwpwr
cwW 1 or2?  w-2
2 o C/WMEMORY ) @ C/W completely operational
RED | ":’“‘\ Hbifg( ol on redurdant power supplies.
Light on if: - po 1t - (push v ONO';ED“’;TP;R
CDU pwr supply fail < M/A Its & C/W It > :
or out? SUPPLY
M/TA pwr supply fail | <
s YES
| Audio tone on?
NO
|
5 |Pni 6,9, 10 (only
10 when docked) @ Caution detection unit (CDU)
® PWR - AUDIO/ | 7T Fet WA and tone npmt.iom::./kvoa of '
TONE - verif B = memory operation. status It
I = Ol e M remains on. This i best failed
Audio tone on VE-S ®M/Apb It - (MT configuration.
NO
I
8] COUorM/TA
PWRSUPPLY 2
| FAILURE
3
3] o crwPWR
sw-1 2
® C/W MEMORY T3 W 1 Reset M/A
sw - RESET YES PWR SUPPLY 1 circuit
l Audio tone on? FAILURE ®M/A pb It - (push)
NO
3 @ CDU operational. Loss of
| memory and tone operation. C/W
12 eM/ApbIt- 13] MEMORY/ status It remains on. This is best
(push) NO TONE AMP PWR failed configuration.
SUPPLY 1
| M/A Its on? 1 FaiLuRE
ves @ Loss of master alarm Its,
memory, and tone.
14] cou PwR
| SUPPLY 1 The following status Its will be lost:
FAILURE CO2 PP HI
02 TK 1 HTR TEMP
02 TK 2 HTR TEMP
) 4 @ CRYO PRESS.
15 ] @C/W PWR sw - [16] cou pwr 17] o C/W PWR GLYCOL FLOW LOW
2M/Apb It - (push)| ygg suP%LY 2 w - off CMRCS 1,2
M/A Its on? ®1 FAILURE =] ® SWS pnl 207 SM RCS PSM 1
CSM 1-INHIBIT SMRCSA,B,C,D
NO CSM 2 - INHIBIT FC1 & FC3 (skin temp, cond exh
) J ? temp, and ph inputs).
INV 1 TEMP HI
MEMORY/
TONE AMP PWR g’;&l”““&
SUPPLY 2 SUIT COMPRESSOR
FAILURE

The fo'lowing status Its remain
operational:
BMAG 1 &2
GIMBALS (4)
F/C 1 & 3 (Reac vivs inputs
only)
ACBUS 1&2 OVERLOAD
CMC
CREW ALERT
MN BUS A & BUNDERVOLT
ISS
02 FLOWHI
pH talk back ind

SM-2A-2426
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