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PAGE 1-2 

G&C MALFUNCTIONS INDEX 

l ABNORMAL VEHICLE DYNAMICS DURING SPS THRUSTING 

2 FDAI ATT ERROR ABNORMAL 

3 FDAI RATE IND ABNORMAL 

4 FDAI TOTAL ATTITUDE DISPLAY ABNORMAL 

5 FDAI FAILS TO SLEW WITH ORDEAL 

6 FDAI TOTAL ATT DOES NOT RESPOND TO GDC ALIGN 

7 GPI/FUEL PRESS IND(S) PEGGED OR ZERO 

8 BMAG l (2) TEMP 

YELLOW 

A ABNORMAL VEHICLE DYNAMICS (NON SPS THRUSTING) 

DATE 9/l /72 



DATE 9/1/72 

SYMPTOM 
G&C 

ABNORMAL 
VEHICLE 

DYNAMICS 
DURING 

SPS THRUSTING 

1 • AUTO RCS 
(16) ·.Qif 

•RHCPWRDIR 
(both) - MNA/MNB 

• Stabilize CSM 
with direct 

Problem occurred 
during? 

MTVC SGS 
AUTO 
ONLY 

PROCEDURE 

trim and steady 
after shutdown? 

• SC CONT - CMG 
• BMAG MODE 

(3) • RATE 2 

• V37E 40E 
• ENTR - Proceed 

to FL V50 N25 
00204 

• PRO 

Auto drive ck OK? 

bit ck 

•V11N10E 
12E 

2inCofR1? 

• THC - neutral 

NO 

GPI 's drive to trim 
posi tion & steady? 

YES 

- n tral 
•Turn GMBL 

MOTS off 
SGS FOAi alt 
error hardover? 

NO 

GPl 's drive to tw 
position & steady? 

6 •Check OAP 
data load 

YES 1-------vEs 
Data load correct? 

NO 

6 

24 Stabilize CSM NO 25 CSM drifts NO 
i:::_.:::::::::..::=~=~~o:;ut of deadband? 

• AUTO RCS -
orig co nfig 

Jets tire 
continuously? 

YES 

29 ATT LOOP 
OR RATE LOOP 
FAILED HARD
OVER 

YES 

9 

CMG 
INTERNAL 
FAILURE 

CMG 
PROGRAM 
FAILURE 

2 

PAGE 1-3 ~ 

REMARKS 

G) Thrust is shut off and system 
retu rned to co nfiguration at 
failure. If gmbl motors are 
off, they must be turned on 
before starting this procedure . 

@ CMG SPS control capability 
lost . 

G) Auto optics lost 

© SGS auto /!iV lost. MTVC 
possible if redundant BMAG 
placed in ~position. 

2 @ An open rate BMAG may be 
r--.------illffl con firmed by null rate displays. 

26 TVC 
SUMMING AMP, 
RATE AMP OR 
IGN 2 SIGNAL 
FAILED 

4 

8 

SGS ball drive lost in axis 
unless al ternate rate BMAG 
used. 

If YAW or ROLL: 
If BMAG 1, after .05G, SGS 
roll all erroneous. If 
BMAG 2. after .05G , EMS 
RSI erroneous unless in 
RATE 1. Rate damping 
and SGS auto /!iv lost. 

For MTVC , use alternate rate 
BMAG . 

© SGS auto /!iV lost it pi tch or 
yaw. If roll , control attitude 
with direct or ACCEL CM□ . 

(D SGS auto /!iV capability lost. 

@ All hold capabil ity lost in 
affected axis. SGS auto /!iV 
lost if pitch or yaw. 

® SGS RATE CM □ , att hold, 
and proportional control lost tor 
affected axis. SC auto /!iV lost 
if pi tch or yaw. Translations 
without att hold possible in 
MIN IMP. Further trouble
shooting no t recommended. 

@ For affected ax is: In ATT 1 
RATE 2, att hold and att 
error display lost. After .05G , 
SGS FOAi roll att erroneous 
if yaw or roll . 

SM-2A-2272A 



1111 PAGE 1-4 DATE 9/1/72 

: cdNr) 1--s_v_M_P_r_o_M_'------==---------P_Ro_c_E o_u_R_E _______ ---11----RE_M_A_R_K_s_---1 

1 (Conti 

GPl'sat trim and 
steady? 

NO 

39 •TV GMBL 
0 R • alternate 
servo loop 

14 

GPl 's drive to trim 
& steady? 

. YES 

YES 

32 Proportional 
ck 

• Orig RHC cmd + 
_!_:.(in axis_)_ 

MAL FU NC
. TION IN CONT 

LOOP (ENG ON 
SIG REQUIRED 
FOR TROUBLE
SHOOTING) 

33 Alternate RHC 

• Alternate RHC • 
cmd + & • (in 
axis!"' 

GPI response 
normal? 

0 R • alternate 
servo loop 

•RHC - cmd+& -
(in axis_) __ _ 

GPI response NO 
normal? 

YES 

37 PROPOR
TIONAL CONT 
SUMMING AMP 
FAILED OPEN 

13 

38 MTVC LOST 
'----... FOR ORIG SERVO 

LOOP 

GPl's drive to trim NO 
& steady? 

42 PROP CONT 
AMP FAILED 
HAROOVER 

15 

MT VC or THC -CW 

OSCILLATING 

•SCS TVC (2) · 
AUTO 

•RH C PWR NORM 
1 • AC/OC 

•RH C PWR NORM 
2 · A/C 

• Confum trim cont 
(pitch and yaw I 

1----------iHAROOVER 49 Auto drive ck 
Trim response? t----------+1=:_:.:.:.:.:_::.:.:.:_:.:_~I 

• THC · CW 
•RHCN~2 -

perform MTVC 
ck 

MTVC ok? 

NO 

• SC CONT · CMC 
• BMAG MO~ 

(3) • RATE 2 
• V37E4iif 
• ENTR • Proceed 

to FL V50 N25 
00204 

• PRO 

Auto drive ck ok? 

'-------------r.53:: GMB L SERVO 
LOOP FAILED 

@ SCS pr.oportional control and 
MTVC lost for failed RHC. 

@ One probable failure could be 
loss of MTVC integrator in which 
case during MTVC the gimbal 
position directly follows the stick 
position. 

@ SCS proportional control and 
MTVC lost for both RHC 's. 

@ If THC • CW at time of failure, 
servo No. 2 being used, sel ec t servo 
No. 1. 

@ No MTVC capability . RATE. 
CM □ lost in affected axis. Alt 
hold possible if RHC's locked (or 
neutral) or RHC PWR NORM (21 · 
• OFF. Disable affected axis if 
dliect used. 

@ MTVC and proportional cont 
available with unaffected RHC, if 
affected RHC power is off (RHC 
PWR NORM · OFF) or RHC locked. 

@ Affected servo lost for all 
/iV 's. 

@ CMC /iV unaffected. On 
affected servo, SCS auto /iV and 
trim lost, but MTVC wi thout trim 
remains. 

SM-2A-2273A 
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- SYMPTOM PROCEDURE REMARKS 
G&C 

(i) M1y be si1111l1 or multi axis. 

FOAi ATT FOAi total att FOAi SEL sw? 
ES 4 •FOAi SEL -

ERROR 

IFOAI 

display normal? • FOAi SOURCE -
ABNORMAL NO CMC 

TOTAL G&C OiS1Jlay normal? 

I
ATT 
DISPLAY 4 1 YES 
ABNORMAL NO 2 

I 
THRU 

3 

I 
I 
I ~ RATE 1 operation from this 

10 FOAi 
GDC B AG may not be available. 

I SOURCE sw? 

ATT CMC 9,2 CMC attitud• error, coarse 
SET a 1gn and S-IVB attitude control lost 

I 
for axis that showed abnormal in 
error counter chtck . 

• 

I 
PRO , PRO , PR 
V46E 

• FOAi SCALE -5'-i 
•V37E OOE 

I 
• Load error 

counters 
V43E 

14 - +00250 Possible pro-

I 

+00333 cedural or software 
+00333 problem. Reinitial-

YES ize and repeat 
DiSIJlay normal? condition © Cycling ATT SET sw may 

I 
free sticking relays. 

© Attitude error functions are 
Att err ind •ATT SET 5 

I null? tw • ..!..!: 
inoperative when FOAi SOURCE 
switc~ at ATT SET. 

NO 

® Failure of GOC enable relays 

I 

will be determined by an inability 
to align GOC by GOC ALIGN pb. 

~ SCS att set error display lost. 
I ATT SET · IMU , attitude orrors 
displayed willbetuler angles. 

21 •ATT SET -
GDC (if desired) 

1 May be single or multiple axes. 

G) Attitude error display and • 
3 FOAi RATE 2 attitude hold capability lost. SCS 

IND ABNORMAL 3 SELECTED 
auto t,,.v lost if pitch or yaw; for 
roll place MANATT ROLL · 

Rete inds? HAROOVEA RATE BMAG ACCEL CMO and control roll 
FAILED HARD- manually. ii failure is No. 1 roll 

NULL OVER or yaw BMAG after .05G , No. 2 
FOAi roll ind will spin up. 

~ If BMAG No. 2 failed: SCS 
a o t,,.v lost unless in roll, then 

5 SELECTED place BMAG MODE ROLL· ATT 1 

RATEBMAG ~ and LIM CYCLE -~nu . 
tude hold available m a FAILED OPEN axtswith BMAG MOOE (3) - ATT 1 

RATE 2 and LIM CYCLE-nu . 
TTrollor yaw BMAG No. a, , 
No. 2 FOAi roll ind fflOntous ~ 
altar .05G. SM-2A-2274A :' 



DATE 9/1/72 

SYMPTOM PROCEDURE REMARKS 

G&C 
Q) For GD C FOA i total atti tude, -2 

FOAi TOTAL YES • DR DEAL 
if rate displayls) also hardover, 

ORDEAL enter " FOAi Rate Ind Abnormal" 
ATTITUDE 

I 
operating? FOAi sw !both) · procedure. 

DI SPLAY 
NO 

INR 
ABNORMAL NO Total att display 

norm? G) Assumes inertial reference 

I YES for orbital rate FOAi is aligned 
in plane. 

4 
I 

3 Alternate NO 

-HRU inertia l sou rce 
active and aligned 

5 in plane? 4 • Orig inertial 

I 
YES source · alternate 

FOAi 
•Alternate ORDEAL 

FOAi sw -..Q.B_§_ 

I 
RATE 

Alternate total att 

I 
display norm? 

YES 
G) Use alternate FOAi for sub-
seq uent orbital rate displays. 

I © Confirm FOAi fai lure by 

10 
placing alternate inertial source 

ORIG on affected FOAi. Normal total 

I SELECTED FDAI attitude with alternate inertial 

112 
FAI LED sou rce indicative of Golden G 

re lay failure. 

I 
NO 

• V16 N20E @ Any failure of IMU itself 
• Use gmbl angle would have been indicated by ISS 

display to deter- YES 
light. 

mine abnormal 4 

FOAi 13 FOAi NO . 1 © The FOAi can be aligned to 
Abnormal motion FAILED 0, 0, 0 by the G DC align pb. -on FOAi No. 1? 

NO G) Attempt on ly single-axis 
maneuvers in order pitch, yaw and 
roll. This failure has no effect 
af ter .05 G since Euler mode re lays 
are disabled. 

@ Assumes alternate rate 
16 e FOAI source operable. 

SOURCE - GDC 
•FOAi SEL T ® After .05 G, if BMAG No. 
FOAi No. 1 display fails in yaw or ro ll , FOAi Roll All 

norm? will be erroneous; if BMAG No. 2 
fail s in yaw or roll, EMS RSI 

YES attitude will be erroneous unless 
RATE 1 selec ted . 

.filll!ill 9 @ Entry capabi lity can be deter-

• RHC • cmd mnvr 22 mined from GDC FOAi roll ind and 

in affected ax is 
Continue to EMS RSI response when a yaw 

0 0 0 
use alternate BMAG maneuver is commanded with .05 G 
for rate in fa iled sw and EMS ROLL sw • on !up). 
axis 

Total attitude capability lost for 
affected axis. After .05 G, if 
failure axis is: 

YAW EMS RSI invalid 
ROLL · No. 2 FOAi ro ll ind 

invalid. 

FO Ai FAILS Q) Slew FDAI at slow rate. 

TO SLEW 
WITH ORDEAL 

FO Ai slews? 

NO 
Ci) With an in-plane GDC align-
ment, FOAi pitch angle may be set 
by pressing GDC align pb and slew- -ing pitch att set tw. 

SM-2A-2275 



DATE 9/1/72 

SYMPTOM 
G&C 

6 ,--F-□_A_I_T_O_T A_L.....,.., 

ATT DOES 
NOT RESPOND 
TO GDC ALIGN 

GPI /FUEL PRESS 
INO(S) PEGGED 

OR ZERO 

YELLOW 
It on if temp 
<168 
>172 

PROCEDURE 

Monitor FOAi 

1--------1YES 
Response normal? 

NO 

G&C 

4 8 

FOAi TOTAL ATT 
DISPLAY ABNORMAL 

• FOAi SEL • 
1 or 2 

efDAISOURCE • 
ATTSET 

• A TT SET· fil!£ 
F DAI indicates alt 
error in axis? 

NO 

CMC 9 Occurred dur- G&C 

ing CMC trim test? 

SCS AUTO ABNORMAL VEHICLE 
DYNAMICS DURING 
SPS THRUSTING 

NO 

ABNORMAL VEHICLE 
DYNAMICS DURING 
SPS THRUSTING 

Alter 30 min: 

• BMAG PWR - ON 
(Affected BMAGi 

BMAG It on and 
stays on continuously? 

NO 

51 

ABNORMAL VEHICLE 
DYNAMICS DURING 
SPS THRUSTING 

BMAG FAILED 
UNDERTEMP 

6 eBMAG PWR -
Q£f (Affected 
BMAG). Turn on 
affected BMAG 
30 min prior to use 

PAGE 1-7 

REMARKS 

CD May be single or multiple 
axes. 

Q) All set error displays still 
operational. 

CD GD C can be aligned to 
an arbitrary position by : 

a. Fly CSM to indicated attitude 
to which GOC is to be aligned. 

b. Disable GOC. 
c. Fly CSM to prescribed inertial 

attitude (star or visual 
reference) . 

d. Re-enable GOC. 

(0 Total attitude, attitude error 

& rate display lost for one FOAi. 

0 Check GPI operation during 
first gimbal drive and trim check. 

CD Utilize MSFN to monitor 
tank press. 

CD BMAG rate information 
relatively unaffected by tempera
ture out-of-tolerance. However 
atti tude error information degrades 
- 4% per degree out of tolerance. 

0 Time that the BMAG TEMP II 
is off is an indication of the tem
peratu re rate increase and period 
of accuracy for subsequent BMAG 
use. 

SM-2A-2276A 
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SYMPTOM 

ABNORMAL 
VEHICLE 
DYNAMICS INON 
SPS THR USTINGI 

1 • RHC PWR 
01 R (ho th) · 
MNA/MNB 

• CooiiiercsM 
rates 

•AUTO RCS (161 • 
Qll (as reql 

• Stabilize CSM 
(within max 
deadband) 

•RHC -~ 

Rates buildup? 

NO 

5 •THC • neutral 

3 

• AUTO A~ 
MNA (MNB) one 
jet al 11 11111e 
then OFF 

YES 

PROCEDURE 

Isolate direct 

• AUTO RCS (16) • 
ON (as req) 

•MANATT . 
ACCEL CMD 
(in •• is) . 

• Counter CSM rates 
eRHC PWR DIR 

(both) · OFF 
•cb SCS OIRULL 
(2)-~ 

•Stabili,e CSM 
• RH Cs • neutral 
•AUTO~ 

11..E.f (in uis) 

Rates buildup? 

DIRECT RCS TROUBLE 
SHOOTING ROUTINl 

1--------iyEs 6 CSM con-
Undesired rates or 
acceleration? 

NO 

scs 

15 Fai lure 
occurred during? 

1---------t.i 

ATT 
HOLD 

OSCILLATING OR 
DIVERGING MOTION 

ATTITUDE 
HOLD 

ABNO AMAL DYNAMICS 
DURING TRANSLATION 

YES scs 
3a 35 

NO CSM DRIFTS OUT 
OF OEAOBANO 

6 

VEHICLE DYNAMICS 
OSCILLATING & DIVERGING 

trolled by? 

With MIN 
IMP? 

2 
4 Isolate attecttd 

quads 

• Prplnt isol vlvs • 
off (uis of 1011-

tionl 
ROLL · all 
PITCH · A&C 
YAW -B&O 

• Turn prpl'iii1iol 
vlvs on singly to 
determint if flit· 
ure is isolatlblt 

2a 
CMC AUTO TROUBLE 
SHOOTING ROUTINE 

THC TROUBLE-
SHOOTING ROUTINE 

MIN IMP CONT TROUBLE-
SHOOTING ROUTINE 

YE 

MIN IMP TROUBLE-
SHOOTING ROUTINE 

YES 

ACCEL CMO TROUBLE-
SHOOTING ROUTINE 

RATE CMO TROUB.LE-
SHOOTING ROUTINE 

1 

DIRECT RCS TROUBLE· 
SHOOTING ROUTINE 

DATE 9/1/72 

REMARKS 

(D Abnormal dynomics is dtfined to 
moan undtsirtd ratts or acctltrations 
during uncomma,,dtd m1111Uvtrs or 
abnormal mpon• durint commanded 
maneuvers. 

(D Auto RCS Mitchts for ell jots on 
afftcttd quad should be placid to off 
position btfort quad isolation. 

@ CSM ihould bt stlbilizod within 
tht attitudt d11db.,d Iii in an 
allitudt hold modt) to plllcludt 
normal jot firinp ,..,llint from 
bting outsidt 1111 Of 111itudt 
d1edblnd1. 

@Would occur in FREE,... only . 

SM-2A-1940H 
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PAGE 2-2 DATE 9/1/7? 

SCS MALFUNCTIONS INDEX 

1 RCS FAILED ON -
2 ACCEL CMD TROUBLESHOOTING ROUTINE 

2a SUSPECTED REDUCED RCS AUTHORITY 

1~ 3 RATE CMD TROUBLESHOOTING ROUTINE u 
~ 3a CSM DRIFTS OUT OF DEADBAND 

4 . MIN IMP TROUBLESHOOTING ROUTINE 

4a SUSPECTED REDUCED RCS AUTHORITY 

5 DIRECT RCS TROUBLESHOOTING ROUTINE 

6 VEHICLE DYNAMICS OSCILLATING & DIVERGING 

7 ABNORMAL VEHICLE DYNAMICS DURING TRANSLATION 

8 LOGIC BUS BREAKERS OPEN 

SCS LOGIC BUS POWER LOSS 

-



DATE 9/1/72 

SYMPTOM 
scs 

ltCS FAILED ON 

1. 

PROCEDURE 

......... -----,~~ 

MAN Alt ,ws 

ACC!l 
CMD 

MIN 
IM, 

,-..-------, ATT 
l!MAG H/0 

• RHC's - neutral 
• FOAi SE'[":""i7i 
• l!MA(; MODE -

RATE 1 then 
AfITtATE 2 

!UOR 

VU 9 CMC troubl"-

20 Troublnhooting 
configuration 

• SC CONT - SCI 
• MAN All -

ACCH CMD (;n 
-;;r.r-

• AUTO KS -
on wquentiolly 
(in a• i1) then Q.!£ 

More thon I jet 
fi,n? 

YES 

24 • MAN A.TT -
MIN IMP (in o•i1) 

• AUlORC'. s -

28 ECA MIN IMP 
LOGIC SHORT 
(025 or 021 or 
AUFF!I AMP (IOLL) 

i---,.,.hoo"'·,i 
'".~RO"°T"'""c"'o"'N"'T!!,R'"'FW""'"' 

NORM (bot+,) -
AC/ DC 

NO 

• CMC l"W' up if req 
• SC CONT - CMC 
• CMC MOOE :-

FREE 
• MANATT (3)

RATE CMD 
• TRANS CONTR 

F'WR-~ 
• THC - neutral 
• VI I NilifJTE 
• Record Rt 

Rotation 
17,:ir-:R 
17757 +R 
17767 -Y 
t7n3 +Y 
17775 -P 
17776 +P 
Translation 
13777 -z 
15777 ,z 
t6n7 -Y 
17377 +Y 
17577 -x 
17677 +X 
RI indicates? 

TRANS 

18 THC 1 2 Short ell 

• cb SCI CONTR/ NO 
AUTO MNA-~ 

DR"H LOGIC 
SHORT 

IOJo, 09) 

l!MAG NO. I 
FAILED HARDOVER 

10 0rlwr o" cl, 

• AUTO RCS 
(in off.ctN ul,)
~ o< ! tl,on OFF 

Jet firn? 

NO 

14 RHC 12 ,hort di 

• ROT CONTR PWR 
NORM 2 - OFF 

• ROT CO NTR PWR 
NORM I - AC / DC 

RHC 1 2 -

8/ 0 SHORT 

19 THC 11 Short de 

• cb SCI CONTI/ 
AUTO MNA-
clo.e 

• cITcs CONTR/ 

NO 

AUTOMNA.-~ NO 

12 
• l1alote failed 

jet .,,, ctppfopr lot• 
AUTO RCS 
twitchl 

RHC 11 -
A/ O SHORT 

L.....'.'!;777~7~;n::_R~l!_;?'.__J------.i 30 

26 
• MAN ATT -

RATE CM0 (in 
~ 

e AUTO R:CS -
01'\ (in Olli,) ,.,en 
OFF 

Jet fire.? 

PAGE 2-3 ~ 
REMARKS 

0 If failure It iri roll Of '(fl'# aft..-
0.0,0, GDC • 111.., '-,II will •l" 
"fl, 

0 Attltu4e hol4 Iott In affect_,.. aath , 
SCS outo 4V Iott if ,itch• ~• 
If roll , COfttrol •ttitvde l,y di,ect 
0< ACCH CMD . 

© IMAG Ne , 2 het-.11., will COUM 

fOAI No . 2 te .. l ottltu4e to •i11e 
reNAoMly lri Euler ,._,., , 

Q Affec ted th,uster lost '°' all outo 
coll operat ion . Direct "'ode 
unaffected. 

0 Direct ..,, in affected I.HC aflll 
functional, Affected I.HC lost for 
SCS and G/ N attitude control, If 
I.HC 2, 1WOp RHC 1 to COJ:1 
potition GM INlf'e I.HC 2 off . Fo, 
&V', ,.,loce RHC 2 to CDR', 
lf'O'ition -,d leove in AC only. 

G:) Sti II ho11e trontlotion copol,lllty 
through redundant .. itcl'l■ t In 
THC. Select operable enable but 
with AUTO RCS. 

0 ACCEL CM0 loat in pitch or yt:M, 

G) ACCEL CM0 Iott for tt-iot jet. 

0 All SCS RCS (outo coil,) lolt for 
affected cah. 0itoble affected 
jet, with ALn'O I.CS ""' ond use 
di rec t. 

@ SCS auto RCS co i I mode, lost for 
affected jet, If effected jet i, in 
roll, Wof e ither ~v Of Z trant
loti°", M affectN jet is In pitch 
o, r- a- af • jet+ or - X trON. 



SYMPTOM 
l scs 

: CONT) I Cont 

• SC CONT - SCS 
eMANATT·A f 
~(inoxit) 

• TRANS CONTR 
PWR - Off 

eROTCONTR l'W1t 
NORM (bot!,)• 
OFF 

• AUTO RCS - 2!. 
in . axis affected 
then Q!! 

Jets fi.-.? 

NO 

-40 RHC I &2 1hori ck 

• ROT CONTR PWII: 
NORMI-~ 

• AUTO 11:CS - 9!!. 
then Qff (in oxi1) 

Jets fire? 

NO 

4 2 • ROT CONTR 
l'WR NORM 1 -
Off 

• iHC PYIR NORM 
2 - AC/OC 

• AUTO RCS - on 
then~ (in ;i,) 

Jeh fi re? 

NO 

45 THC 1&2 shootc 

• TRANS CONTI!: 
PWR-~ 

• cb SCS CONTR 
AUTO MNB -

= • AUTO RCS - on 
then OFF (in o:T.) 

Jeh fire? 

NO 

YES 

PROCEDURE 

31 holote trouble 

Mor• thon I jet 
firing? 

NO 

YES 

32 eMAN 4.TT
MIN IMP (in 

~ 
• AUTO RC S - 2!! 

tMn OFF ( in oxi1 ) 

Jeh fire? 

NO 

36 • SC CONT -
~ 

eCMC MOOE -
FREE 

• AUTO RCS - QO. 

then OFF (in 011 i1) 

NO 

"8 • cb SCS 
CONTR: AUT O 
MNA or MN8 -
OP.:11" to shor ted 
THC swit ches 

17 

DATE 9/1 /72 

REMARKS 

0 All SCS 11:CS (auto coih) l01t for 
affected 01111i1 . 0i1able affected 
jets with AUTO 11:CS l'W'I and vM 
di rect control . 

0 ACCEL CM0 lo1t in pitch or ya-1 . 
LIM alternate quod poir for roll. 

This jet l01t few all SCS & G/ N 
control modes . 0i10ble jet with 
AUTO RCS sw, and u .. d irect 
control. 

® ACCEL CMD lost for thi1 jet. 

SCS AUTO RCS coil modes lost fo, 
aff«ted jet. If affected jet is in 
roll Ion of either : Y or Z trans. 
If affected jet is in pitch or yaw , 
lou of 4 jet+ or -X tron1, 

® Direc t sws in affected RHC still 
functional. Affected RHC lmt for 
SCS and G/ N attitude control. 
If llHC 2, ,wop llHC 1 to CDR 's 
poeition and leave RHC 2 off. For 
&V 's ,.place RHC 2 to CDR's 
po1ition and leave in AC oroly . 

® Still ~ve translation capabili ty 
through r.._,ndont sw• in TttC. 
Select operable •noble but witl, 
AUTO •cs . 

I 



DATE 9/1 /72 

SYMPTOM 
scs 

I cont 49 CMC trouble
shooting config 

• CMC pwr up if 
,eqd 

eCMC MODE· 

fill 
eSCCONT-~ 
• ROT CONTR l'WR 

NOlM (bot!,) • 

~ 
•MANATT (J) -

RATE CMD 
• 'iiA'NscoNTR 

l'WR-~ 
eTHC&RHC

neutral 
• Vl1N10E, 31E 

Inn in Ill? 

• AUTO lCS {in 
OJCit) -MNAo, 

.M!:ll ·- 2f[ 

NO 

PROCEDURE 

.SO THC 'I 1hort ck 

• cb SCS CONTlt 
AUTO MN8 -

~ 

17777 if1 11:1? 

NO 

62 T,oublelhooting 
configurotion 
1----------1 1 Jet 6J • SC CONT- NO 6il DRIVER LOGIC 

• SC CONT -1Q L..._.~-~,' t---t"I-F;cA.JILED OPEN 

• :~G
2 

MODE (3) - : ;~~~: ~~~~ (CRM o, CR65) 

: :;t c~~i. llAPWR o• i1) then OFF 

NORM (bot!,) • AC/DC 
• TRANS CONTR PWR • 

• T►tt~ RHC - neutral 
• AUTO RCS - on---rr;;

Olllil arf«t.d) then Q!!_ 

Jet firn? 

2 OR MORE 

67 In a,li1 

• cb SCS CONTI!: 
AUTO MNI - 2f!!!l 

• AUTO RCS - MNA 
then f!,f --

Jets fir•? 

YE S 

69 • ,b SCS CONT! 
AlJTOMNl - 5J.2!!2 

• ,b SCS CONU AUTO 
MNA-~ 

• AUTO 11:CS - MNI thef'I 
OFF - -

NO 

MIN IMf (;n ., ;, ) t,'NO=----------.t 
• AUTO ICS - MN8 

tMn~ --

.Hh f ire? 

YES 0 
lS lCA MIN IM~ 

"---------------11.a~g~1~ s~~~,r., 
IUffER AM~ (ROLL) 

PAGE 2-5 

REMARKS 

@ St ill have translat ion copob ili ty 
through redundol"lt 1w1 in THC . 
Select ~,able enobl• bu, wit ~ 
AUTO RCS . 

@ All SCS RCS (auto co ih ) lost fo, 
affected o •i1, Citable affected jets 
with AUTO RCS SWI ond .., .. dirKt 
COl'l trol . 

® This jet Iott for SCS & G&N control 
MOdltl . U... direct control in 
offected «-lil , 

@) SCS AUTO RCS coil mod~u lost fOf 

affectff jet . If affected iet i• in 
roll Jou of eith• t Y « Z tron1. 
If offec:t.i j.t i1 in pitch or yow 
lou of, jet ♦ Of •X trons. 

@ SCS IA.TE CMO, oui,..,de hold & 
,.,. c.o,it k»t for affected jet. 
SCS _,to ~V lo,t if pitch°' yaw 
b..,t o,eroble in roll in ACCEl 
CMO, Trandotion withO!Jt attitude 
hoW pouible in MIN IMP or ACCEL 
CM0. 

@) Still hove tran,lotion copobil ity 
through ,...,._.", 1w1 in THC . 
Sel•t o,-t~e enable bn w i ,+,i 

AUTO RCS . 

1 
( CONT) 



2 
THRU 

2a 

SYMPTOM 

ill 

IACCE L CMD J 
TROUBLESHOOTING 
ROUTI NE I 

I I 
SUSPECTED 
REDUCED RCS 

I AUTHORITY 

~ • ~ CMC ovo, loble YES 
lfo r troubleihoot ing? 

I NO 

I ' 
~ Al ternate RHC 

ch ec k 

• SC CONT - SCS 

I • MAN ATT (Jr:-
ACCEL CMD 

• ROT CONTR 
f'WR NORM 

I 
(both) - AC/DC 

• AUTO RCS - i!!_ 

• ;irer~:~:i ~H C - ~ 
cmd + & -

I NONE 
(in axi s) 

Mot ion direc t ions? 

O N E 

I 
24 

R~ Affec ted o, ;,? 

p 

I 
ORY 

~ 

I ll j Affected axis? 

p 
O R Y 

I '-

ROLL 

I 

I 
I ~ Troub leshoot 

suspect chon B/ 0 

I 
(A/C) 
• AUTu RL!> ,..., ,._ 

ROLL 4 (8/ D 
ROLL ◄)- OFF 

• AUTO RCSalD 

I 
Oll Bl & 82 

(A/CROLL A l & 
A2)-~or 
MN8 

• AUTO RCS 8/ D 

I 
... ROL L Dl & D2 

(A/ CROLL Cl 
& C2) - OFF 

• RHC - cmd + & -

I 
Motion directions? 

BOTH ONE 
OR 

NONE 

I 

I 
~ Check alt jet 

pair 

• AUTO RCS 8/ D 
ROLL 81 & 82 

I 
(A/ CROLL A l 
& A2) - OFF 

• AUTO RCSB/ D 
ROLL D1 & D2 
(A/CROLL Cl & 

I 
C2) - MNA or 
MNB 

• ~- cmd + & --
Motion directions? ONE 

I 
BOTH 

I 

-Ms 
Repeal above 

ps for ohernote 
ad poir 

PROCEDURE 

W CMC troubl eshoot ing 
config 

• CMC-~ 
• CMC MODE - FREE 
• SCCONT- C~ 
• AU TO RCS - O FF (in ax is) 
• ROT CON TR FWR NO RM 

(bo th) - ACIDC 
• TRA NS aJNl1f P'NR - on (up) 
•MAN ATT (3) - RA TE CMD 

YES 

2..J O rigirKJ1 RHC 

0 check 

• M AN ATT - RATE 
80TH. L~ DRIVER 8/ 0 CM D 

• Orig RHC - cmd 
+&- ---.

"OR GATE " FAILED 
OPEN (C R◄ l O R ◄2) 

Mot ion direc t ions? 

I O NE 

0 
10 8/ 0 LOG IC 

9 I Were o il fou r YES FA ILED OPEN 
jets enab led? (Q9 OR Q3) 

LNO 
fNO 

12} Troubleihoot ~ Check opposite 
p ~ y f>O" 

N O 

• AUTO RCS PITCH 
r-""""""" • AUTO RCS PITCH 

A◄ & CJ - OFF 
A◄ & CJ- Ml:lA. 

(YAW DJ &M ) 
or 8 (YAW 0 3 & 
8◄ ) 

o AUTO RCS PITCH 
• AUTO RCS PITCH 

A3 & C-4 - MNA 
AJ&C◄ - .Qff 

or 8 (YAW BJ& 
D◄) - (YAW 83 & D◄) 

• RHC - cmd + & -
• RHC - cmd + & -

{in oxis-) -- Mot ion both 
~ di recti ons? 

Motion both 
di rec t ions? 

r s 
0 

YES 

...:J . 
• 
• 

Vl l NI 0E, 31E 
Original RHC -
cmd + & - (i n axis ) 
Record RI 

1n37 -ROLL 
17757 +RO LL 
1n67 -YAW 
l m J +YAW 
17ns - PITCH 
Jn76 +PITCH 

RI correc t ? 

NO 

0 
12-1 ORIG RHC 8/ 0 

SW FAILED O PEN 
I 

1 ~e AUTORCS 
PITCH A4 & CJ -
O FF (YAW DJ &8◄ ) 

• AUTO RCS PITCH 
A3 & C-4 - M NA 
or B r,{AW B!&" 
D◄T 

• SC CONT - SCS 
• MAN All - RATE 

CMD (i n axiiJ 
• ifR"L- cmd + & -

(i no,ci;,---~ Check opposite 
poo, FAI LED CR22 OR 26 YE S 

117 I DRIVER LOGIC ~ 
Motion both 
direc t iom? 

• AUTO RCS PITCH OPEN CR67 SHORT 

A◄ & CJ - M NA 
or B (YAWOJ& 0 84) 

• AUTO RCS PITCH 
.!:!2....1 18 1 DRIVER 

I 
AJ&C4 -OFF 
(YAW 83 &04) ~ILED Off 

O NE 

• SC CONT - SCS 
• MANATT - RATE 

CMD (in ox i ,-/-

• iffit" - cmd + & - 2£J . Check oh jet 
Motion both poo, 

directions? • AUTU RD 0/ U 
ROLL 81 & 82 
(A/ C ROLL A 1 & 
A'2)- OFF 

• AUTOffi 8/D 

0 
ROLL DI & D2 
(A/ C ROLL Cl & BO TH 
C2) - MNA or ~ 

~ 
MNB 

mi 
8/ 0 LOGIC -~-cmd+&-

LtD OPEN 
OR Q3) Motion directions? 

~ 
r ON~ 

~ ACCEL CMD 
~•MANATT INHIBIT LOGIC 

ROLL-RATE CMD 
• RHC - cmd + & -

FA ILED (Q2) 

Motion directions? 80TH 

r NE © 

pi DR IVER 
ILED OFF 

NO 

~ ~ he ck orig jet 
00" 

• AUTO RCS 8/ D 
ROLL 81 & 82 
(A/CROL L Al & 
A2) - MNA or 
MNB--

• AiJfO RCS 8/ D 
ROL L DJ & D2 
(A/CROL L Cl & 
C2) - O FF 

• M AN ATT (3) -
RATE CMD 

• ittK'" - cmd + & -

Motion d ire ctions? 

BOTH 

0 
~ DRIVER LOGIC 

FAILED CR22 OR 26 
OPEN CR67 SHO RT I 

DATE 9/1 /72 

REMARKS 

0 l ose ACCEL CMD copobi li ty with 
one RHC in affec ted ox is, Use 
olternate RHC . 

0 Attitude ha ld una ffec ted but 
proportional contro l, ACC EL CMD, 
MIN IMP & CMC ma nual cont rol 
lost for fa il ed RHC . Di rect 
unaffe cted but BMAG cag ing 
signol lost . Affec ted RHC con be 
u1ed for M TVC. 

0 One d irection of rotat ion lost f0< 
ACCE L CMD in pitch, yow, A/C 
ro ll or 8/ D ro ll. 

0 ACCEL CMD mode lost for 
a ffected jet . O the r SCS & G; N 
modes a-..o ilob le , 

0 This jet lost for a l l SCS & G&N 
control modes (auto coi I), 
Direct contro l ova i lob le . 

0 ACC EI. CM0 lost for affected 
axis. RATE CM0, M IN IM P, 
CMC & direct modes o-..oi lob le, 

SM-2A- l 947H 
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DATE 9/1 /72 

SYMPTOM 
scs 

RATE CMD 
TROU8LESHOOTIN1c;l,--~~une 

ROUTINE 

NO 

8 CMC available 
for trouble1hooting? 

NO 

I INITIATION 
OF MNVR 

I 
28 

ATT 
HOLD 

I 
OR 
TERM . 

I 
YES 

"" 

PROCEDURE 

Yl'S 

• CIN:. pwr up if req 
• AUTO RCS (16) -

OFF 
• SC CONT - CMC 
• CMC MODE - FRE 
• ROT CONTR PW 

NORM (both) -
AC/DC 

• vTT"NI0E, 31E 

17777 in RI? 

YES 

1-' • Original RHC -
~{incnlis) 

• Verify RI reodout 
17737 - ROLL 
17757 +«OLL 
17767 -YAW 
lm3+YAW 
1mS-PITCH 
lm6<l'ITCH 

• AUTO RCS -
~ 0( Mfil 
(in axi1) 

• ROT CONTR 
PWR NORM -
AC/DC (origina l 
RHC) 

• RATE - HIGH 
• Originof"RH'c -

(amo 11 mnvr) and 
~(in oxi.Y-

Motion in one 
direction Ollly? 

VEHICLE DYNAMICS 
OSCILLATING & 
DIVERGING 

1n77 in RI? 

YES 

1--R-l_c_orr_oc_t?_j-_NO-.._is_ ORIGINAL 

YES RHC 6/ 0 OPEN 

16 Alternate RHC ck 

• Alternate RHC 
cmd+&-
(in axT.r 

• Verify RI 

RI correct? 

YES 

YES 

19 .scCONT 
scs 

YES 20 Problem occutrecl MN VR 
i,..;.;;.;....r-;du-ring? 

• AlJTO RCS (16) -
original config 

• Ai t..-note RHC -
crnd + & - (in 
affect~ oxi1) 

ATT HOLD 

3 Alternate RHC 
prop cont check 

• ROT CONTR 
PWR NORM 
(alternote) -
AC/DC 

• ROT CONTR 
PWR NORM 
(orig) - OFF 

• Alternate RHC -
cmd +&- (1moll 
~inoxil) 

Motion in one 
direction only? 

NO 

22 Verify YES 
• 6MAG MODE - r--. .. -=:!. 
~(inoxi,) l,,i..;; ____ _ 

Att error ind null? 

NO 

29 Altemote RHC ck 

• ROT CONTR PWR 
NORM (both) -
AC/DC 

• A!mJRCS ( 16) -
original confii 

• Alternate RHC - ~ 
±..l..:..(in off.cted axis 

NO 

1¥\otion normal? 

NO 

33 CSM drift, out NO 
of the deodbond? 

0 

0 

YES 

0 

0 

0 

0 

PAGE 2-7 

REMARKS 

A1Nme1 full thn11ter operation 
except in rol I . 

ANUme1 RCS thrusters foil on 
where identified in the "A" 
flow. 

Follu,.. eouMI translation when roto
tion cnw:Js given . Attitude hold RA.TE 
CMD & MIN IW Iott in one direc
tion for affected oxi, (pitch, yaw, 
A/Croll , 1/0 roll) . Tronslotion 
without attlhJde hold po11ible with 
MANATT-~. 

For PRO~ CONT AM, loUod 
hordcwer, MTVC and RA TE CWC 
Iott in affected axi, . Attitude hold 
pouible if RHC's locked (or 
neutral}« if ROT CONTR PWR 
NORM (botn) - OFF , Dioabl• 
thruaters in affected axi1 if 
dl,.ct uud. 

Direct sw1 in affected RHC still 
functional. On• RHC loat; however, 
RATE CM:> mode in failed RHC 
,till p011ible when breakout switch.a 
cl,-.ct in IClme axi1 by operable 
RHC, MTVC ok whon ROT 
CONTR PWR NORM (ofr•ctod RHC) 
laotAC 

Attitude hold unaffected but prop 
cont, ACCELCM0, MIN IMP& 
CMC mon cont Iott for failed RHC . 
Direct unaffected but IMAG 
caging 1ls,,al lost. Affected RHC 
con be uled far MTVC. 

SCS prap cont & MTVC l01t for 
loilod RHC . 

For aHwcted axis: In A TT I 
RATE 2, att hold & att eITor 
diaplay loat. SCS ovta AV 
pouible if roll , by controlling 
attitude manually . After .05 G , 
SCS FOAi roll attitude erroneout 
if yaw or roll. 

Attitude hold capabili ty lost in 
affected oxh. SCS auto AV Iott 
If pitch or yCM, but ponlble If 
roll by plocing MAN ATT ROLL -
ACCEL CMD. 

SCS prap cont & MTVC l01t for 
bot!, RHC,. 

3 



----
DATE 9/1 /72 

SYMPTOM PROCEDURE REMARKS 
scs -Ja 

CSM DltlFTS M ottltud•..,_ our OF DIRECT 01 
DEADIAND noc-,) c hock 

o ATT DID - MAX 
o R>AI SU -

® • R>AI Alfl- hold ~llty loot In o AUTO IICS- .-... • 11, SCS -~V last If o,MNl(ln pl,. • ,-, 1iut ..... If roll by 
- ~-♦&- AH..,..ln&t NO J7 ATT I.OOP ,-"'9 MANATT ROI.L - ACaL On a11oc---;;r.;;r.r ,.._.atftUII? . FAIIID OFlN ~ - --

Mati-1,oti, YES 
dlrectlora? 

NO @) ,_ -IN •ii• .. ATT I 
IIATE 2, _, hoW & ..,-;;;;; 
~-- sa-~v 
-'lolollrwll , by-111.,. 
olt ___.,,. ,,,._ ,05 G, 
SCS FDA! ... , .... _ -
lf.,.. ... 11. 

@ 01,ect .. 1n eflectel1 ltHC •Ill 
,._._, . OM lltC loot; how-
-• IATE CMD - ., lollod 
lltC •Ill~- -
•..._c.._.,ln--■ l,y 

3a _.a.lHC. MIVC ak when 
10T CONl'I l'WII NOIM 
~IHC)ll•AC. 

® All llATE CMD & ottl- hoW 
~llty1ooti..-...i.1i. ..... T_,...lowfti,MAN 
ATT• In llATI CMD& ........ 
- .. ~loby41roct 
•MINIMP. 

My-? 

NO 

® a.- all SCS - ....... ACCIL 
CMD. Nof-i.,anolloctwd -... T,..A,'-'- •l1. DIPKt OIIMNI .,.1 Wtl• . .._...,,.11 __ , NONE 

o AUTO IICS A/C llOLL 
('41-MNAr,-

• AUT6"11::! 1/lf'lbLL 
(-I! -OFF 

• W.NAT'rllOLL-MIN I 50 oAurO ICS A/C o 11HC - aod +·a. -
LL (4 - 01'1' 

- landNCtloN? oAurO ICS~ 
llOLL(4 - -•-

ONE • llltC - ..i+r-( .. ..Ill 
NONE 

® 0..,.....,, i..., IATE CMD & 
MINN. J-i.,...-111,y .-...... - ........... 

SM-IA-1'51C 



DATE 9/1/72 

SYMPTOM 

• MIN IMP 
TROUBLESHOOTING 

ROUTINE 

1 Cl+N:. avoiloble 
f« troubleshooting? 

NO 

8 • RHC's -
neutral 

.~ATT (in 
(ox is) - ACCE L 
CMD --

oirnc-PWR NORM 
(bot h) - AC/DC 

oAUTO Ra-
(i n axis) -~ or 
MNB then OFF 

Rates build up ? 

NO 

Motion normal ? 

17 iYiotion 
direct ions 

NO 

30 35 

PROCEDURE 

CMC trouble NO 3 ROT CO NTR 
PWR NORM I - OFF 

• AUTO RCS (16) - 1m7 in Rl ? 
Qff 

• SC CONT - CMC YES 
oCMC MODE:--

FREE 
• iiof CONTR PWR 

NORM (both) -
AC/DC 

o lllTNiOE, JlE 
• Verify RI readout 

17777 irt RI? 

YES 

6 • RHC - cmd 
+ & - (in ax"'fi', 

eVeriTyRI re~out 
-RO LL 17737 
+ROLL 17757 
-YAW 17767 
+YAW 1mJ 
- PITCH 1ms RHC check 
+f'ITCH 17776 

o ROT CONTR PWR 

RI cornet? NORM 1 - OFF 
oAUTO RCS0n 

YES axis) - MNA or 

~ then OFF 

YES 
Rot91 build up? 

NO 

11 • SC CONT 
scs 

NONE 

NO 

YES 24 o MANATT 
~~-~-----e"IRlROLL- RATE CMD 

• RHC - cmd + & -

Motion directions? 

ONE 

27 All jets NO 
enabled? 

YES 

NO • RHC NO. 2 
B/ 0 SHORT 

YES 10 RHC NO . 
B/ 0 SHORT 

PAGE 2-

REMARKS 

0 Looo p,cp cont ACCEL CMD , 
MIN IMP & CMC MAN CONT 
for failed RHC . Direct unaffected 
but IMAG cag ing signal lost. 
Affect.I RHC con be uMd for MTVC . 
Attitude hold unaffected. 

0 Direct 1W
1
1 in affected RHC stl II 

functional . Affected RHC 10ft for 
SCS and G/ N attltud. conh'ol . If 
RHC 2 swap RHC I to CDR1

, position 
and leave RHC 2 off . Far .4V 's 
replace RHC 2 to CDR's potltion 
and I.ave in AC only . 

0 Lou of MIN IMP cont in on• 
direct ion of off•cted oKis. RATE 
CM:> & ACCEL CMD still oYOil
obl■ . liYAG cage function still 
aperationol . 

Q L0111 MIN IW in both directions 
of off■c::t.d cuds . RATE CMO & 
ACCH CMO still available . 

0 

0 
0 

RATE CMD and MIN 1AM' 1011 
for affected axis (pitch , yow, 
A/ C ,oll "' B/D ,oil) . SCS 
tron1lotion capability from affected 
tM.lstw, lost ucept by DIR ULL. 
ACCEL CMD and G/ N mode, 
unaffected . 

Min engine on time protection lost 
f., RATE CMD & ACCEL CMD . 

LON MIN IMP in OM direction of 
affected axis . RAT£ CMD & 
ACCEL CMD owUable . Trans
lation unaffecNd . 

G) LON MIN 1AM' & RATE CMD ;n 
one direction of ro ll axh. 
ACCEL CMD ovoilobl■ . Roll 
atti tude hold Iott. SCS outo 
.d V unoffected but control rol 1 
att itude nmnuolly with ACCEL 
CMD . 

SM·2A-1952D 
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4 
: coNT) 
THRU 

4a 

SYMPTOM 

scs 

SUS PECTED 
REDUCEC RCS 

AUTHORITY 

-40 Enable 2 ro ll 
jets on I quod 

• AUTO RCS 
A/C ROLL Al 
& A2 - M NA or 
MN B - -

• ~ cmd+& 
(in roll,--

.4◄ Repea t above 

step for 2 ro ll jets 
on each quod 

PROCEDURE 

(i n a xis) 
• AUTO RCS PI TCH 

AJ, A4 (:{ AW Ba, 
84) - O FF 

e RHC - cmd+& 
(i n axis,----

IJ.o tio n d irectiom? 

O NE 

• AUTO RCS PITC H 
CJ , C4 (YAW DJ , 
D4) - OFF 

o AUTO RCS PITCH 
AJ , A4 (:{AW 83 , 
S-4) - MNA or MNB __ _ 

• ~-cmd + & 
(in ax i;,---

JJ DRIVER 
L..----➔r7FAILED O FF 

Motion directions ? 
12 

80TH 

JB BUFFER MI P 
O PE N 

39 • AUTO RCS -

-~nolrt!io 
ACCEL CMD 

~ 
e RHC - ~ 

BOTH 
1-Aotion direct ions? t------, 

45 DRIVER LOGIC 
SHORT (Ql ) 

ONE 

0 

DATE 9/1 /721 
REMARKS -

This jet 1o&t fo r all SCS & G/ N 
conh"o l mod• . Direct mode of 
operation ovoi loble, 

® Lo'° RATE CMD & MIN IMP 
mod ... ACCEL CMD still availabl e . 

@ Lea MIN IW in ooe d irection of 
affected axis. RATE CMO & 
ACC EL CMO o-,a ilable . T:ronslotion 
unaffected. 

@ LoM MI N IMP & RATE CM0 in 
one direction of roll CPtil . 
ACC EL CMD availab le . 

® RATE CMO and MIN IMP lost 
Fe.- affected 01<is {pitch, yow, 
A/C roll or B/ 0 roll) . SCS 
transl a tion capab ility from 
affected 1nru1t•n l01t except by 
DIR ULL. ACCEL CMD and 
G&N modes unaffected , 

SM- 2A-1953D 



DATE 9/1 /72 
SYMPTOM 

DIRECT RCS 
TROUBLESHOOTINrJ .. ...;..-+1 

ROUTINE 

I • Verify thot 
ROT CONTR 
PWR DIR sw was in 
MNA/ MNB posi-
tion for RHC being 
used for 
commanded 

• AUTO RCS -
MNA or MN8 
~quii;ar 

Wos problem i•t 
firing? 

YES 

5 RHC No. 1 Check 

• cb SCS CONTR 

NO 

PROCEDURE 

Alternate 
RHC ck 

• ROT CONTR PNR 
DIR - MNA/MNB 

• Cmd motion in 
affected aKis 

Motion as 
commanded? 

NO 

• cb SCS 
CONTR I DIR 

YES 

I DIR(2)-= YES 
• ROT CONTR 1----"'1 :: : ~ and 

VEHICLE 
DYNAMICS 

OSCILLATING 
& DIVERG ING 

fWR DIR 1-
MNA/ MNB 

e~NTR 
I DIRMNA-
close 

Jet firu? 

NO 

9 
• cb SCS 

CONTR I DIR MNB
close 

Jet fires? 

NO 

15 RHC No. 2 Check 

• cb SCS CO NTR 2 DIR 
(2)-~ 

YES 

• ROT CO NTR PINR DIR 2 -
MNA/MNB 

• ~NTR 2 DIR 
MNA - close 

19 
cbSCSCONTR 

2 DIR MNB - closed 

Jet fires? 

NO 

22 
DIR ULL pb 

SHORTED 

YES 

Jet fire,? 

NO 

S • RATE - LO W 
• FOAi SCALE-=-3;71 
• BMAG NODE~ 
~(in axis) 

• AUTO RCS SEL -
MNAorMNB 
{inaxis)--

• RHC - cmd mnvr 
(in axis,--

Maneuver rote 
limited ? 

NO 

21 • ROT CONTR 
PWR DIR 2 -
MNBwith cb SCS 
CONTR 2 DIR 
MNA-~ 

• cb DIR ULL (2) -
close 

24 
leave ROT 

CONTR PWR DIR 2-
MNA/ MNB and pu ll 

t-----------.icb SCS CONTR 2 
DIRMNA-~ 

HOLD i5 desired 
• BMAG MOOE 

(off.ctlld C1Xi1) -
ATT I RATE 2 

• LIM CYCLE -
on (up) 

PAGE 2-11 
REMARKS 

0 Direct operation wilt, original 
RHC result, in reduced 
authority in affected axis 
through r~t switch. 

0 Direct operation with affected 
RHC lost . 

0 Direct operation with RHC No. I 
functional throogh redundant set 
ofsws. 

0 Lou of one Mt of redundant 
direct sw, results in reduced 
authority in affected axis. 

0 Operation with RHC Na. 2 func
tional through redundant set of 

0 Close direct ullage cbs one at o 
time to isolate the failure within 
the DIR ULL pb . DIR ULL MNA 
powen quad B/D . MNB JXIWers 
quod A/C jets. This will provide 
2-jet direct ulloge. 

0 SCS ball drive lost in offected axis 
in RATE 2 or ATT 1 RATE 2. 
EMT-"i8T"erroneous ofter .05 G if 
yaw Of roll, unless switched to 

~ -

0 No SCS auto 4 V if pitch or 
yow; if in roll SCS auto 4 V 
pouible if BMAG mode - ATT 1 
RATE 2 & LIM CYCLE - ON . 

0 This foilur• noticeable only if 
BMAG 2 power is oH. 

0 0i1plays & RATE I unaffected . 

G) For affected axis alt rote damping 
lolt . RATE CMD respon .. similar 
to ACCEL CMD. 

5 
THRU 

6 



7 

SYMPTOM 
scs 

AINO!WAL 
VEHICLE 

DYNAMICS 
DUIIING 

TRANSLATION 

PROCEDURE 

YES 

X 

8 T,..,l, le.i- +X (-X) 
.,.;, - AC (ID] quad, 

• AUTO RCS 

VEHICLE 
DYNAMICS 
OSCILLATING 
AND DIVERGING 

Y OR Z 

RATE 
CMD 
ROUTINE 

Troubleshoot +X (-X ) direction 

Oitabl• all +X (-X) jets 
• AUTO RCS 

PITCH A4, CJ (Al , C4) -
OFF 
YAW M , D3 (13 , 04) -
OFF 

Enob'T.all -X (+X) jeh 
eAUTO lCS 

PITCH Al, C4 (M, CJ) -
~ 
YAW 13, 04 (M, D3) -
MNA 

• SC CONT - SCS 
eMANATT (J0~ 
eTHC- cmd ~) 

"'l------==::...----lNO 
Jets fire? 

9 AH.ctedoxl, 

• MANATT -
ACCELCMD 

• ltttc - clftd + & -

YES 

Except 
PITCH A3(A4) -
MNA 

'i'XW'b,4(D3) -
MNA 

•~-CMC 
eftHC-o,,d+~ 

~~~)ond-'t!!!! 

Motion in P. & Y? 

NO 

PITCH M ,CJ (A3 , C4) - MNA NO 
PITCH A3 ,C4 (M, CJ)-~ 1-------.t 
[
YAW M,D3 (13 , 04) - MNA) 
YAW 13,04 (M ,DJ) -~ 

Motion both 
direct ions? 

MANATT (3) - RATE CMD 
• 11:HC - and+ & - itc 

YES 

·YES 

15 • AUTO RCS 
PITCH CJ (C4) c MNA 
PITCH A4 (AJ) - NF"° 
C'(AW D3 (04) - MNA] 
C'(AWM(IJ)-6"J" 

eTHC-~1()"" 

Jet r.,..7 
YES 

13 • AUTO RCS 
PITCH CJ (C4) - MNA 
PITCH A4 (AJ) - l:5rr 
[YAW 03 (04) - .i.l'IAJ 
[YAW 14 (BJ) - 6fF'f 

• THC - cmd +X (.:i1f 

Jet fires? 

YES 

NO 

0 

0 

0 

DATE 9/1/72 

REMARKS 

This (ailure cou_, translation 
i•h cppoaite to Mlect~ direction 
to fire. Attitude conn-al during 
tronliation1 will M IOlt in one 
oxis (pitch or yaw). For+ or -X 
trans, di-,ble 14,rust.,., in affected 
oxis and control attitude with d ir.c t. 
(Trondations will b. 2 jet.) Or 
fat +X trans , u.- DIR ULL ord 
control attitude with direct. 

If CMC i1 owilable, operation 
of 1/ 0 1witche1 in THC may be 
checked pe, G&N 3 •fop 1 . 

All auto coil capabil ity lost for this 
t+"n.l.,..r . Direct available . 

AH.c:Md jet last fOf SCS RA TE 
CMO, MIN IMP and auto cail 
tr0Nlatian1 . ACCEL CMO and 
G&N made, unaffected. 

Trondatian capability lost in aff•cted 
a,ch. If problem is in the +X oxi1 , 
direct ullogt capability remains . 

Affectecf jet la1t far all auto-coil 
h'.,._tlont, ltototian capcH)ility 

- · 

SM-2,._1955E 
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DATE 9/1/72 

SYMPTOM 

ill 

7 (Cont) 18 Traubl•shoot +Y (-Y) aKis 

Di•I• Y oxis j•h 
• AUIO RCS A/ C ROLt 

('l - Qff 
Confi91,H Z a•i• 
• AUIO RCS 1/t) ROLL 
(')-~ 

o SCS CONT - SCS 
• MAN ATT (3)"71>.TE CMO 
• THC -cmd +Y (-Y) trans . 

---- YES 
Jeh fire? 

NO 

21 Troubleshoot +Y .. 

• AUIO RCS A/C ROLL 
Al, C2 (Cl , A2) - Ill& 

• AUIO RCS 1/t) ROLL 
('l -Qff 

• RHC - cmd + & - (roll} 

PROCEDURE 

YES 

20 TrMleahoot +Z(-Z) a,d, 

Oi .. le Zo•i• 
oAUIO RCS 1/t) ROLL 

(') - Qff 
Canfi.,,• Y axi1 
o AUTO RCS A/C ROLL 

(') - MNA 
• SC CONT- scs 
• MAN ATT (jf"C"RATE CMD 
• THC - cmd +Z (-Z) trans , 

Jeh fire? 

NO 

22 T,oubl- +Z (·Z) 

o AUIO RCS 1/t) ROLL 
11, 02 (12, 01) - MNA 

• AUIO RCS A/C ROLL 
(,C) - Qf!: 

e lHC - cmd +& -(roll) 

t::-~2~,on~~b~ot+,~~d~ir:ec~ti~on:•~?::=.cN~O~ ___ ..,_. ________ NO~I-Mot-,-on-bot_h_d,-,.,-cti_ons_? _ __. 

YES YES 

26 o MANATT 
ROLL - ACCEL 

CMD --

• AllfO RCS A/C 
ROLL Al(A2) -OFF 

o THC • and +Y r-'i'J 

Jet fires? 

YES 

31 • AUIO RCS 
A/C ROLL A 1(A2/ 
-MNA 

• AUTO RCS A/C 
ROLL C2(C I) - OFF 

•THC-~ 

Jet fir .. ? 

YES 

NO 

23 o MAN ATT 
OLL - ACCEL 

CMD --
-~-cmd+&-

(,ull) __ _ 

Motion both 
directions? 

27 o AUTO RCS 
li./C ROLL A l(A2) 
•MNA 

• AUTORCS A/C 
ROLL C2(C1)- Qff 

• fHC ... crnd +Y (-Y) 

Jet fires? 

YES 

NO 

29 •MA.NATT 
ROLL - ACCEL 

CMD --
• All'T'"O RCS 1/t) 

ROLL 11 (12) -OF 
• THC -cmd +Z -

YES 

32 • AUIO RCS 
1/t) ROLL I I (12) 
· MNA 

• AUIO RCS 1/t) 
ROLL 02(01 )· OFF 

• THC -cmd +Z f-Z} 

Jet fires? 

YES 

PAGE 2-13 

REMARKS 

0 One direction of Y a, z 
"antJotion Iott . 

© AffacNd jet lost fot- SCS RATE CMD, 
MIN LMPond auto coil tron1 lotion1. 
ACCEL CMD aNI G/N mode, 
unafhctod . 

0 All outo coi I copobili ty Iott for 
thi1 fhn,llf• . Direct owl lable . 

® Trantlatlan capability Iott in 
offectM axis. If prabl"' i1 in 
the +X acil, direct ullaa
~ility ,.,,..int. 

@ Affected i-' I oat f« al I outo-coi I 
tran1lotion1 . Rotat ion c:opability 
unaffected . 

@ Aitnon11GI dynamic, fflOy be due 
to...__. dewodotion . 

SM-2A-1956E 
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DATE 9/1/72 

SYMPTOM PROCEDURE REMARKS -scs Q) loss of one breaktr dots not • How many cb 's ONE Reset cb {1) NO afftct SCS functional modn. 
LOGIC BUS Rtdundancy in logic bus powtr is 
BREAKERS OPEN lost with a singlt brNktr short. 

YES 

G) Original probltm is not 
isolattblt p,r this flow. An 
inttrmitttnt shon or vibrtlion 
may ~ ca .. d problem. 

NO 

YES YES 

• AUTO RCS ( 16) • • AUTO RCS {16) • 
OFF OFF 

• TVC GMBL DR • ffil SCALE - 5/1 
(2) ..!. • FDAI SEL • 1 

eMANATT(3) - eATT SET - IMU 
RATE CMD •EMSROLL7JFF 

• LIM CYCLE on · e .05 G sw - OFF 
(ffi) -

• Att•mpt to eA DBD • MAX 
•RATE · LO reset cb's (21 

• BMAG MODE (3) - stay closed? 
RATE 2 

NO YES e cbSCSblR ULL 
(2) • open 

•Attempt to 
reset cb 's (21 

NO 
stay closed? 

YES -
e FOAi SCALE · 

eDIRULLpb - 50/ 10 

~ • rniUSEL - 1/2 
• GMBL (2) • • A TT SET - liii:l; 

AUTO • GOC ALIGN pb • (!} Lose aff•cted position of eTHRUST ON pb - ~ ~ • ROLL · on (,"pl switch . Use alternate function for 
e ATT(3) · • .05 G """ -~ r•maind•r of mission. If CMC ATT 

ACCEL CMD PN is affected function, logic bum 
•MANATT (3) • cb's (2) stay closed? 1 and 4 may b• restored by IHving 

MIN IMP CMC ATT sw in GDC position and 
• LIM CYCLE · NO YES 

closing affected breakers. FDAI 
Q££ total att is lost for both FOAi's 

eATT DBD • MIN 
SWITCH when CMC ATT - GDC 

e RATE · HI 
• BMAG MODE (31 -

flATE 1 © S•• remarks@ . For r•p•attd ecb SCS DIR ULL 
(2) - close opening of same two cb's 

NO 
beyond 10 seconds, rep•at the 
10 second check for low current 
shorts. 

@ In order to dttermint 

8 required Mitch configuration 
r,sulti"' from bus f■ ilurt as wtll 
as s,,cial tfftcts pertaining to 
flit/It mode capabilities, rtler to 
pages 2-16,_ .2-17, 2-18, 
2-19, and 2-20 

NO 
Stay closed? © 

YES 16 If only two cb's 
© CMC ATT PN may be loft in 
tht IM U position by opening 

involved afloct•d br•ak•rs, disabling either 
eCMC ATT - IMU bus 1 or 4. Rtltr to rtmark @ 

SWITCH eELEC PWR • 
SHORT GDC/ECA -SM-2A-2356A 



1---- . DATE 9/1 /72 

SYMPTOM 

scs (Cont) 

8 

PROCEDURE 

YES 

Bus 2 conlig for 
check 

• AUTO RCS ( 16) • 
Q£f 

• FOAi SCALE · 5/1 
• FOAi S0URCE"':G0C 
eATT SET · G0C -
eSC CONT SCS 
• THC · 11eu1rai-
• BMAGMOOE ROLL · 

RATE 1 
• .05 G sw • ~ 
eA11empt to 

,eset cb 's 12) 
YES ~-------i 

stay closed? 

NO 

21 LOGIC BUS 
SHO RTIDUAL 
CB'S) 

NO 

eAUTO RCS (16) • 
QfF 

• FOAi SEL • 1/2 
• FOAi SOURCE · 

CMC 
effi GMBL0R 

121 • l 
eSCS TVC (21 • 

ACCEL CM0 
•ATVC GAIN . l..ll 
eSC CONT · 00 
• BMAG MODE 

IP&Y) • RATE 1 
•A11empt to 

reset cb 's (2) 
f------YES 

stay closed? 

NO 

• ATVC GAIN . !:!! 
• SCS TVC (2) • 

RATE CM0 
• Reset cb 's 121 

stay closed' 
._ _________ __.NO 

e FOAi SCALE 
5/5 

• FOAi SOURCE · 
CMC 

eATT SET - IMU 
• SC CONT - CMC 
eTHC - CW -
eBMAGMODE 

ROLL - ATT 1/ 
RATE 2 

• BMAG MOOE 
ROLL - RATE 2 

e .05 G sw · Q££ 

cb 's (2) stay closed? 

YES NO 

eFOAI SEL 
2 

• FOAi SEL • 1 
• FOAi SOURCE · 

ATT SET 
• FOAi SO URCE -

GOC 
• TVC GMBL OR 

121 • 2 
escs fvc 121 -

AUTO 
• SCS.TVC 12) -

RATE CM0 
• SCS TVC 12) • 

ACCEL CMO 
• ATVC GAIN . l..lJ 
• ATVC GAIN · HI 
• SC CONT -SCS 
eBMAG MOOE 

IP&Yl • ATU[ 
RATE 2 

eBMAG MOOE 
IP&Yl • Mll..1 

cb 's 12) stay closed? 

NO YES 

PAG.E 2-1 

REMARKS 

SM-2A-2357 B 
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r 
BUS l 

CORRECTIVE 
FUNCTION ( S) ACTION 

CONTROL LOST SELECT 

FDA! SCALE 

FDA! SEL 

FDA! SOURCE 

ATT S1'T 

MANATT (3) ACCEL CMD RATE CMD MIN IMP 

LIM CYCLE OFF on (up) 

ATT DBD MIN MAX 

RATE HI LO 
THC 

SC CONT 

BMAG MODE (3) RATE 1 ATT 1/RATE 2 
RATE 2 

DIR ULL pb push 
(logic only) 

THRUST ON pb push 

GDC ALIGN 

SCS TVC (2) 

ATVC GAIN 

Fl,!S ROLL 

,05 G SY 

TVC GMBL DR (2) AUTO 1 
2 

SCS LOGIC BUS POWER LOSS 

BUS 2 BUS 

CORRECTIVE 
FUNCTION(S) ACTION FUNCTION ( S) 

LOST SELECT LOST 

5/5 5/1 
50/15 

l & 2 

CMC GDC . ATT SET 
GDC 

IMU GDC 

cw neutral 

CMC CMC scs 
(R) RATE 2 (R) RATE 1 (P.Y) RATE 2 

ATT 1/RATE 2 ATT 17RATE 2 

all 

LO 

OFF OFF 

2 

SCS LOGIC BUS POWER LOSS 

3 BUS 4 

CORRECTIVE 
ACTION FUNCTION ( S) 
SELECT .. LOST 

50/15 

1/2 1/2 

CMC 

GDC 

.. 

CMC 

(P,Y) RATE 1 

puah 

HI 

on (up) 

.05 G 

1 
AUTO 

CORRECTIVE 
ACTION 
SELECT 

5/5 
5/1 

1 
2 

IMU 

OFF 

OFF 

SM-2A·SL-2019 
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MODE 
EFFECT BUS 1 LOSS BUS 2 LOSS BUS 3 LOSS 

a.ic • No ettect • CMC attitude control • No ettect 
CONTROL may exist since G&N 
IDDE (SC power not affected by 
CONT - LOGIC BUS 2 short 
CMC) 

RCS Direct RCS: Direct RCS: Direct RCS: 
CONTROL • Operational including • Operational including • Operational including 

direct ullage direct ullage direct ullage 

SCS/SM RCS: SCS/SM RCS: SCS SM/CM RCS: 
• Control modes • P & Y not affected •MANATT (3) - ACCEL 

restricted to • For manual roll CMD operational (CMC 
positions shown for BMAG MODE (R) - or SCS) 
BUS 1 corrective RATE 1 •MANATT (3) - MIN IMP 
action, page 2-16 MANATT (R) - RATE operational if THC -

CMD, ACCEL CMD cw 
or MIN IMP •MANATT (R) - RATE 

• For SCS att hold (R) CMD operational if 
BMAG MODE (R) - THC-CW & SC CONT -

ATT 1/RATE 2 CMC 
LIM CYCLE - on (up) •MANATT (P,Y) - RATE 

CMD operational if 
SCS/CM RCS: SCS/CM RCS: THC-CW & BMAG MODE -
• Use direct RCS only • P & Y not affected RATE 1 
• Disable auto RCS • Roll axis 

RCS CMD - OFF BMAG MODE (R) - or ATT 1/RATE 2 & LIM 
or AUTO RCS (12) - RATE 1 CYCLE - on (up) 

OFF MANATT (R) -
• Use single ring RATE CMD 

only or ACCEL CMD 
• .05 G function 

operational 

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS) 

BUS 4 LOSS 

• No ettect 

Direct RCS: 
• Operational including 

direct ullage 

SCS/SM RCS: 
• No ettect 

SCS/CM RCS: 
• Roll to yaw coupling 

loss for post .05 G 

SM-2A-SL-2020 
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MODE 
EFFECT 

SPS 
CONTROL 

BUS 1 LOSS 

Gimbal Control: 
• SCS auto TVC 

functional 
• Ml'VC rate cmd 

functional with: 
BMAG MODE (P,Y) -

ATT 1/RATE 2 
or RATE 2 

• No direct ullage ( for 
logic) 

• ACCEL CMD operational 
• THC-CW operational 
• If servo 1 failure 

TVC GMBL DR (2) - 2 

Thrust on/off: 
• CMC thrust on not 

affected 
• Ullage - THC +X 
or DIR ULL as backup 

(no direct ullage 
for logic 
function) 

• SCS thrust on 
SPS THRUST - on 

(up) only 
• SCS thrust 

termination 
6V THRUST A (B) -

OFF 

BUS 2 LOSS 

Gimbal Control: 
• SC CONT - CMC 

(simultaneous CMC & 
SCS TVC occurs) 

• CMC 6V capability 
exists if: 

SCS TVC (2) - ACCEL 
CMD 

SCS trim to 0.0° 
• Auto switchover 

function lost -
switch to 2 by 

TVC GMBL DR (2) - 2 

Thrust on/off: 
• No effect 

BUS 3 LOSS BUS 4 LOSS 

Gimbal Control: Gimbal Control: 
• SCS auto TVC lost • No effect 
• Ml'VC - Rate cmd oper

ational with RATE 1 
only 

• Accel cmd operational 
with RATE 2 (P,Y) 

• Manual switch to 
servo 2 with TVC GMBL 
DR - 2 is lost - Use: 

TVC GMBL DR (2) -
AUTO 

THC-CW 

Thrust on/off: 
• CMC thrust on not 

affected 
•THRUSTON pb oper

ational if THC-CW 
• 6V ind operational 

(for thrust 
termination) 

Thrust on/ oft: 
• No effect 

SM-2A-SL·2021 
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MODE 
EFFECT 

, THC 

l DISPLAYS 

BUS 1 LOSS 

• No effect 

Pre/Post .05 G: 
• All displays oper

ational except RATE 1 
(No source for rate 
display or for att 
ref) 

BUS 2 LOSS BUS 3 LOSS 

• THC-CW function • No effect 
lost - use SC CONT -
scs 

Pre- .05 G: 
• FDAI SEt - 1/2 oper

ational except (ball 
2) att error 

• CMC source (ball 1) 
operational except 
CDU error 

• 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 

• FDAI SCALE - 5/5 lost 
• Yaw rate display 

indicates roll 
cou:rling 

• R & P rate -displey 
nonnal 

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

FDAI SEL - 1/2 
or FDAI SOURCE - GDC 

Pre/Post .05 G: 
• FDAI SEL - 1/2 oper

ational 
• FDAI SEL - l & 2 lost 

(for both CMC or GDC) 
• FDAI SOURCE - ATT SET 

function lost 
• All displays (rate, 

att error, total att) 
valid for FDAI SEL -
1/2 only 

• BMAG l & 2 rate valid 

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS) 

BUS 4 LOSS 

• No effect 

Pre/Post .05 G: 
• FDAI SCALE - 50/15 

lost 
• FDAI SEL - l or 2 

only 
• FDAI SOURCE - CMC or 

GDC operational 
• GDC & RSI align lost 

SM-2A-SL·2022 
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MODE 
EFFECT BUS 1 LOSS BUS 2 LOSS 

Post .05 G: 

• FDAI SEL - 1/2 
operational 

• Ball 1 - CMC source 
operational 

• Ball 2 - CMC source 
lost 

• SCS - total att ., rate 
display, att errors 
nonnal 

BUS 3 LOSS 

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS) 

BUS 4 LOSS 

Post .05 G: 

• Display of roll to 
yaw coupling not void 
(actual coupling does 
not exist) 
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PAGE 3-2 DATE 9/1/72 

G&N MALFUNCTIONS INDEX 

l RCS FAILED ON 12 00205 -00207 2 RCH TROUBLESHOOTING ROUTINE 00210 
00213 

2a CMC AUTO TROUBLESHOOTING ROUTINE 00211 
00212 

2b SUSPECTED REDUCED RCS AUTHORITY 00217 
01105 

3 THC TROUBLESHOOTING ROUTINE 01106 
01107 

4 MIN IMP CONT TROUBLESHOOTING 01407 
ROUTINE 

13 OSCILLATING OR DIVERGING MOTION 

z 5 CMC SSR-1 CMC TEST 
~ 

SSR-2 CMC JET RE-CONFIG c.!) RED 
SSR-3 FRESH START 

6 ISS 

RED 

-7 GIMBAL LOCK 

YELLOW 

8 TEMP 

YELLOW 

9 RESTART 

YELLOW 

10 TRACKER 

YELLOW 

11 PROG 

YELLOW 



r DATE 9/1 /72 

SYMPTOM 
G&N 

RCS FAILED ON 
1 Input chan ck 

• AUTO RCS (16) • 
OFF 

eSCCONT · CMG 
eCMC MOOE---

FR6E 
• RHC PWR NORM 

1 and 2 • AC/DC 
• TH C PW R :-ciN 
• RHCs & THC-:-

neutral 
eV11 NlOE 

31E 
• Record R 1 

17777inR1? 

YES 

00000 in Rl? 

YES 

20 Driver on ck 

eAUTO RCS · MNA 
or B (inaividuatty 
in affected axis) 

NO 

NO 

then Qf£ ND 

Jet fires? 

YES 

• MANATT · 
ACCEL CM □ 

• AUTO RCS · MNA 
or B • then O F-Y
(for aff ec te-d -
thruster) 

PROCEDURE 

2 Input readout 

ROTATION 
17737 - ROLL 
17757 +ROLL 
17767 - YAW 
17773 +YAW 
17775 - PITCH 
17776 +PITCH 

TRANSLATION 
13777 - Z 
15777 +Z 
16777 -Y 
17377 +Y 
17577 -x 
17677 +X 

R 1 indicates? 

• cb SGS CDNTR / 
AUTO MNB • 
~ 

17777inR1 ? 

YES 

00000 in R 1? 

YES 

21 G&N checks 
0 K. Return orig 
config and confirm 
problem still exists 

NO 

NO 

RHC No. 1 

17777 in Rl? 

NO 

6 RHC No. 2 
short ck 

• RHC PWR NORM 
1 • AC/OC 

• NORMAL 2 - AC 

17777 in Rl ? 

NO 

9 THC No. 1 
short ck 

• cb SGS CONTR / 
AUTO MNB • 
close. MNA • ~ 

17777inR1? 

YES 

CMC JET 
RECONFIG 
(STEP 8) 

5 • RHC PWR 
NORM 1 and 2 • AC/ 
DC for usable R HC. 
AC for shorted 
RHC. 

19 • Isolate 
affected jet by 
AUTO RCS 
switches 

CMC JET 
RECONFIG 

PAGE 3-3 ~ 

REMARKS 

G) An R 1 of 17777 indicates no 
jet commands into CMC. 

(D Direct swi tches in affected 
RHC sti ll functional. Locking on 
RHC mechanically opens breakout 
switches. 

@ An R 1 of 00000 indicates no 
jet commands from computer. 

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

® Affected thruster lost for 
all auto-coi l operations. Direct 
unaffected. 

SM -2A-2284 
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2 
THRU 

2b 

PAGE 3-4 

SYMPTOM I 
G&N euj 

2 
RHC 

TROUBLESHOOTING -
ROUTINE I 

I 
I 

2a 
CMCAUTO 

I 
TROUBLESHOOTING 

ROUTINE I 

I 
I 

211 
SUSPECTED I 

REDUCED RCS -AUTHORITY ' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DATE 9/1 /72 

PROCEDURE REMARKS 

l2J Ci) (j) Aslumt1 OAP d111 load Ila 
'I L1J Alternall I 11p11t chan ck betnverif;.«I. 

• AUTO RCS (16) • • RHC •·cmd + & - RHC ck . 

@ Command RCS ..--i !l.ff (inaxis_) __ • RHC-cmd+&- ~ • SC CONT · CMC • Verify R 1 19adout ~ linaxis) whhin mlt stop ,.,;on. 
• CMC MODE · - ROLL 17737 • Varity Rl W ORIGINAL 

FREE +ROLL 17757 19adout YES C B/0 SWITCH @ U■ Ilt1m11t RHC. Dinct 
• RHCPWR - YAW 17767 Al Corract? ---, FAILED OPEN un1ff1tt1d but BMAG t11int NORM (2) • +YAW 17773 sitnll lost. 

AC/DC -PITCH 17775 NO (4) CMC JET 
• V11N10E, 31E +PITCH 17716 RECONFIG 

RI Corl9Ct? 
~

I CMC INPUT I IG&Nl © RHC control (G&N) of 

1YES 
ILED OPEN I t lffacttd thruster lo•. CMC 

AUTO 1nd MIC modal 
uMfhcttd. 

s I Output chan ck (5 
• - AUTO RCS ( 16) • OFF 

NO W Rl 1 CMCOUTPUT © All CMC cont to lfltctad N • SC CONT · tMC 

7 remain CHAN FAILED thru11tr lost. SCS modts and 
• CMC MDDE--:.ioLD ,e,11? OPEN dil9Ct un1lf1Cttd 
•MANATT (3) • RATE CMO or 

£ES MIN IMP 
• V 11 N IOE, 5E (pitch & yaw) 

SE (roll) 
• RHC . cmd + & -(in axis) 
• Verily _R 1 readout 

+PITCH 000051 +RO LL (AC) 00120 ..!.J Turn on 
•..f'ITCH 00012 +ROLL (BO) 00005 
·+YAW 00120 -ROLL (AC) 00240 

jtts pitch ax is 

,-YAW 00240 -ROLL (BO) 00012 • AUTO RCS 

R 1 correct for all axes? PITCH (4) • (i @ All CMC ,_.. lost...,. MNA or MNB I YES • RHC • cmd+& - Ptl DRIVER SC CONT • CIIC. SCS medll 
(in pitc-h)-- NONE OGIC SHORT ind dilWCI un■ffenld. 

Motion direction' ~ (CR1 8) 

BOTH 

PITt:ff OR YAW 1DJ Affected ROLL 
axis? 

l (1) G) II OAP ii C911fifu,wd I• 
12 I Troubleshoot AC (BO) roN 11/D roN, ,.,_ II ,..._ II 

• AUTO RCS ROLL BO (AC) . ACwidl 11D. 
11 I Troubleshoot P or Y OFF 
• AUTO RCS PITCH A3 & C4 •AUTO RCS ROLL Al & A2 (81 

(YAW B3 & 041 • MNA or!!. & 82) - MNA or 1_ 
• AUTO RCS PITCH A4 & Cl •AUTO RCS ROLL Cl & C2 (D1 

(YAW B4 & DJ) · Off & D2) • OFF 
• RHC • cmd + & -(in axis) ONE ONE 

• RHC -cmd + &-(roll) 

Motion direction? Motion directions? 

BOTH ! BOTH 

13 I Ck opposite pr of Jets 14 Ck opposite pr of Jtts 

• AUTO RCS PITCH A4 & C3 • AUTO RCS ROLL Cl & C2 
(YAW 84 & D3) • MNA or!! (DI & D2) • MNA or!!. 

• AUTO RCS PITCH AJ & C4 •AUTORCSROLLA1&A2 
(YAW 83 & D41 • OFF (81 & B21 -Qff_ 

• RHC • tmd + & -(in axis) ONE ONE 
• RHC • cmd + &-(roll) 

Motion dil9ctions? - Motion directions? 

BOTH (i • BOTH 

~ RCS logil: chaclls I @ R1duced authority mIy bl 

~ 
caused by thrum, cflttad1tion. 

RCS logic chacks 
K 

~ hllli 
161 ht axis 

•MANATT · ACCEL 
CMD 

I 

I • RHC • cmd + & - BOTH .~ CMC-SCS I Motion directions? - NTERFACE 
ONE 

(i 
r!-,CMCJET ~ Alflctld thrultlr lost for 111 

~ DRIVER 
S ■nd CMC modlS. Dirwct 

. ~RECONFIG mode un1fflC11d . 
AILED OFF (STEPB) 

SM-2A-2264C 



DATE 9/1/72 

SYMPTOM 
G&N 
2 (CONTI 

Jets lire? 

NO 

turned on? 

NO 

4 or 6 in O ol R 17 

NO 

PROCEDURE 

30 • 48E 

21 • VI NIOE 
JOE 

4,5,6 or 7 in 
Col R17 

24 • IMU CAGE · 
on (up) mom 

• RHC - cmd+& -

Jets fire? 

27 Atlempt Reset 

• V25 N7E 
IJJ4E 

40E 
OE 

•RHC-~ 

Jets lire? 

NO 

• V21E, OE 29 • Vil NIE 
JOE YES PRO, PRO, PRO 

(TS Counter) • V46E 

•V11NIE 
JOE 

RI counting up? 

NO 

NO 

Continue normal 
operation (OAP 
enable list rtstt) 

YES 

Problem 
still exist? 

NO 

@ 

TS COUNTER 
FAILED 

Transient 
TS counter 
probltm 

REMARKS 

@ II ntcnsary to perform PS I , 
ust GDC REFSMMAT Ottermi
n1tion , step 3, to bypm PSI 
logic; 

@ Perform G&N SSR-1, as 
timt ptrmits. 

@ All G&N control modes 
including TVC lost . 

SM-2A-2421 
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(CONT) 



DATE 9/1/72 

PROCEDURE REMARKS -G&N G) Assumes OAP data load has 

THC TROUBLE- 1 Input Check 
been verified. 

SHOOTING • AUTO RCS (16) • OFF • Verify R 1 readout 
ROUTINE • SC CONT · ~ +X 17677 

• CMC MOOE · FREE -X 17577 YES 
• THC PWR • on (up) +Y 17377 
•Vll NlOE, ffi -Y 16777 
•THC · cmd + &-(in axis) +Z 15777 cb SCS CONTR 

3 -l 13777 

THRU R 1 correct? both closed? 

4 
YES YES 

R 1 correct? @ Check cb SCS CONTR 
Ou ut Chan ck 

NO AUTO MNA and MNB · close 
e V11 NlO, SE prior to future THC cmd:-ifMN B 

eTHC - cmd+&- cb open, original THC switch 
(in axis-) -- failed in system A; if MNA cb 

• Verify R 1 readout open, original THC switch fai led 

8 Output Chan ck +Y 00220 in system B. 

• Vl 1 NlOE, 5E 
-Y 00140 

•TH C· cmd + &- +Z 00011 CD The remote possibility of 

• Verify Rlreadout -Z 00006 NO both THC system translation 

+4J 00231 R 1 correct? switches fai led open can be deter-

+2J (A C) 00011 YES 
mined with the SC CONT · SCS. 

+2J (BO) 00220 
-4J 00146 © Translation lost in CMC 
-2J (AC) 00006 NO 
-2J (BO) 00140 

modes for affected directions. 

Al correct? CMC JET © All CMC control to affected 
YES RECONFIG 

thruster lost. SCS modes and 
direct unaffected. 

10 eA UTO RCS · eMANATT -
TRA NS 

MNA or .!l. (in axis) ACCEL CM□ YES -(Select 2 jets if eTHC - cmd+&- Repeat step 10 
4 jets +X trans) (in axis-) -- or other two X 

• THC · cmd + & -(in 
axis) -- Motion in? 

Any motion? 
RO T NO 

NO 
CMC JET 
RECONFIG 
(STEP 8) 

15 DRIVER G&N 

FAILED OFF SSR -2 

G) Assumes OAP Data Load has 

4 1 
been verified 

MIN IMP CONT Troubleshoot-

TROUBLE- ing config @ An R 1 of XXX77 indicates 
SHO OTI NG eAUTO RCS (16) • • VII NlOE 
ROUTINE OFF 31E 

no input commands to CMC. 

eSCCONT · CMC XXX77 in R 1? 
• CMC MO □ E7=REE CD CMC & SCS MIN IMP lost 
• RHC PWR NOfi"tir YES 

(2) • AC/ DC 
for affected RHC. CMC MIN IMP 

• RH C's & THC · 
available with MIC in LEB only 

neu tral 
if shorted RHC neutralized by 
turning off RHC pwr, or by lock-

Controller? 6 Controller ck 
ing affected RHC. Also lost, 

eCmd +& -(in axis) 
FOAi alt error & alt control 
(BMAG caged in axis) , MTVC 

• Verif¥ R 1 readout pitch & yaw not affected. During 

+ROLL XXX 57 SCS-SPS thrusting, have FOAi 

-ROLL XXX37 att errors and contro l after I G N 2 

+PITCH XXX76 signal. 
-PI TCH XXX 75 
+YAW XXX 73 

XXX77 in RP -YAW XXX67 CMC JET 
© CMC MIN IMP lost for affected 

YES controller. 
NO R 1 correct? RECONFIG 

RHC TROUBLE-
SHOOTING -ROUTINE 

SM-2A-2263B 



DATE .9/1 /72 

SYMP,TOM PROCEDURE 

5 r::==c=M=c==1_ __ ~, ... ~ CONT . 
scs 

RED 

Lt on if: 
CMC prime pWI' fails 
Scaler fails 
Counm foils 
Reputed mt,ru 

6 r:====::i 
ISS 

RED 

Lt on ii: 
IMU fails 
ICDU fails 
P1 PA fails during 

thrust 

NO 
YES Can CMC be pow-

-----"t_e_re_d_u.:..p_? ___ __, 
Input than ck 

CMC It on 
continuously? 

NO 

'Any OSKY 
status It on? 

NO 

PROG It on? 
ND 

NO • V5 N9E 
i---:=:.....+-----1• Perlurrn action for 1---... ....:::;~-l 

7 & 16 

displayed alarm YES 

RESTART It on? 

1,.Y_E.,.S ...._e2__, Display aim 
code 

RESTART 

• VS NSE YES TRANSIENT 
• Record aim codes L...,i,..l-"SS-'CONDITION 
eRSET 
ISS and PROG Its 
remain off? 

00777 
6&7 

6, 7 & 16 i...::.:.:.:..t-":":""----:-::--i.:1~3:..;77:.!7.....J ,._ __ .., 6& 16 

6 ICOU A/0 ck 

• V40E (zero 
COU) 

• V16 N20E 
FOAi No. 1 total 
attand Al , R2, 
R3 agree? 

YES 

• RCS OAP . l!.fJ. 
• V37E OOE 
• V43E 
• Load IC OU angles 

R 1 + 00250 
R2 + 00333 
R3 + 00333 

FOAi NO. 1 error 
needles :::: loaded 
values? 

03777 

NO 

YES 

00777 & 

00205 
PIPA check 

• V16 N21E 

Any registar >51 
counts per min? 

NO 

• Establish att hold 
• FOAi SH · 1/2 
eV16N20E -

FOAi No. 1 .,d 
R 1, R2, RJ Sllbf9? 

YES 

YES 11 Dynamic PIPA 
check 

NO 

• THC • translate in 
di111ction of 
aff1ct1d PIPA His 

Affocted ·,wgister 
unchanged? 

,-,...JJJ IMU FAILED 

PAGE 3-7 

REMARKS 

(D All CMC functions lost. 

(i) The R 1 readout indicates 1 
CMC FAIL signal to CMC. 

(!) Subsequent CMC malfunction 
indication from unaffected CMC 
light. 

© If the LEB CMC It is on, all 
gyro torquing and PIPA capability 
lost CMC monitor and control of 
both TVC and entry lost. 

(D Subsequent ISS malfunction 
indications from unaffected ISS It. 
(D The following alarm codes a111 
generated by the listed failures (or 
by transient fail discretes) : 

04777 • PIPA and ICOU fail 
10777 • PIPA and IMU fail 
13777 • IMU and ICOU fail 
14777 • PIPA, IMU and 

ICOU fail 
If any of these alarm codes occur, 
proceed sequentially to each of 
the steps indicated. A "no"" 
answer to each step is indicative 
that a transient fail discrete has 
been generated. 

Q) 
Function 

Remaining 

Fine align 
Coarse align 
Att err signal 
Total att to FDA 
Gmbl angles to 

CMC 
IMU stabilization YES 
loop 

Cage mode YES 
IMU fail detect YES 
ckt 

Coarse align in NO 
gmbl lock 

© CMC can pllrform functions 
not roquiring fMU inputs (1.g., 
P77). Altar -h manouvtr, stall 
vtctors mlllt bl updalld vii P27. 
ffi CMC monitor and control of 
~ TVC and entry lost. 

15) Affects aauranc1 of 1n ISS 
clrmm.,d. Sullllquont indit1t1K of 
1n ISS flilu111 lea. 

5 
THRU 

6 
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PAGE 3-8 

SYMPTOM 
G&N 

I GIMBAL LOCK 

YELLOW 

....... ~ IssIIon' 

NO 

NO 

PROCEDURE 

. N20 agree with 
FOAi? 

NO 

II TRANSIENT 
INPUT COUNTER/ 
LOGIC OR ICOU 
PROBLEM. CON 
TINUE NORMAL 
OPERATION 

DATE 9/1/72 

REMARKS 

(D II yaw axis failed , IMU will 
coarse align unless Saturn OAP and 
AVE G 1tlect1d, or perform co;;:
~ous V40E. Sao G&N 6 Remark 
\.:!) _undar AID failure for functions 
rom11nI119. 

(i) If MGA 1lrudy < 700, perform 
SSR-1 • time permits. 

SM-2A-2363 
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DATE 9/1/72 

SYMPTOM 

ar.:::====i 

9 

or 

TEMP 

YELLOW 

Light on if: 
IMU tempe rature is 
out of limits < 126 
or> 134°F. 

RESTART 

YELLOW 

Lighted by any of the 
following : 

PARITY FAIL 
RUPT LOCK 
TC TRAP 
NIGHT WATCHMAN 
VOLTAGE FAIL 

10 r.========i 
TRACKER 

YELLOW 

Light on if: 
Optics CDU failed or 
VHF ranging data 
missing or no good. 

10 Lamp test 

• V37E OOE 
• V35E 

RESTART It on , 
both DSKYs? 

NO 

PROCEDURE 

ck 

1,3, 5, 7 in O of 
Rl ? 

NO NO 

NOTE : G&N perform-
ance will be unaffected by 
IMU temp out-of-tolerance 
for at least 15 min. Critical 
maneuvers can be continued 
within this time. 

No. 1 FOAi 
stable when com
pared with No. 2 
or visual cues? 

NO 

req 
• V74E 
If HBR & 1-1/2 min 

or 
LBR & :::::: 7-1/2 min 

2 

• V36E ---------~---..i• RS ET 1--------INO 

NO 9 eOPTMOOE -
CMC 

einfE OOE 
eV41 N91E 
• Load 8.4° SHAFT 

and 4.4o TR UN 4 
r==='-,-----lYES1--=-•...:.V_l6:....:.:.N9"--1..:E __ -1 

Optics drive to angle 
loaded? 

PAGE 3-

REMARKS 

CD This Rl readout indicates 
IMU temp within limits. 

@ All lMU temp abnormal indi
cations lost. Temp available from 
MSFN only. 

@ IMU temp abnormal indica
tion available from unaffected 
DSKY. 

© Transient abnormal condition. 

@ Assumes normal operation of 
No. 1 FOAi has been verified . 

© IMU may be used as long as 
FOAi No . 1 indicates that the IMU 
is stable. 

(D If PROG It on, disp lay the 
alarm code and perform the 
required action before proceeding. 

@ Restarts.at a higher rate than 
:::: 1/sec will trigger CMC light. 
Restarts at a rate higher than 
'::: 1/2 second will sustain CMC 
light. 

@ Recurring restarts at a rate 
insufficient to trigger CMC light. 

© Restart ind ication available 
fro m unaffected DSKY. 

@ All CMC functions lost. 

CD This R 1 readout indicates on 
OCOU failed . 

@ All tracker abnormal indica
tions lost. 

@ Tracker abnormal indications 
available from unaffected OSKY 
only. 

© Use alternate IMU alignment 
program (P53 and P54) . I SS and 
CMC unaffected. CMC control of 
G&N £\ V lost. TVC OAP attitude 
error still usable. 

@ If caused by VHF ranging data 
no good, the light will return on in 
< 1 min (CMC samp les VHF 
ranging data every minute). 

@ This R 1 readout indicates a 
VHF ranging data no good input 
to the CMC. 

G) Transient abnormal condition. 

SM-2A-2262C 
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THRU 

12 

PAGE 3-10 DATE 9/1/72 

SYMPTOM PROCEDURE 
G&N 

11 YES 2 Compare Display aim PROG DSKYs code 
PROG It on, both 

YELLOW • V5 N9E (if req) 
DSKYs? 

Light on if : • Record aim code 
CMC program aiarm or I Al , R2 , R3 all zeros? 
by bad Pl PA reading 

NO during nonthrusting . 
modes. 

12 CMC INTER· 00205 NAL PROBLEM 

PIPA saturated CMC TEST 

00207 

ISS TURN ON not 
present for 90 sec 

00210 

IMU not operating 1 or 5 in A of R 1 
for 90 sec after 
GIN IMU PWR -

00213 

IMU not operating with 
turn on request CMC 

TEST 

00211 1 Align program • Continue 
(P51 , P52, P53, alignment 

Coa rse Align Error P54) running? • Record gyro 

NO (V41 N20) torquing angles 

I ·ErrJ 
Any torquing 

I 

angles > 1007 
00212 NO i 7 

PIPA Fail I ISS 

00217 

Bad return from 
STALL routine 

01105 • RSET NO 

Down li nk Too Fast 
Alarm reoccurs? 

NO 

011()5 I 
Uplink Too Fast 

01107 I I ~ FRESH •ssiJ STA RT 

Phase Tab le Failure 

I Mission NO 2 • Terminate 01407 
critical burn? thrusting 

VG Increasing I YES eRSET 
• Check orbital 

parameters and 
•THC · CW initiate orbit 

I • Mon itor EMS & change targeting 
tot att for normal and thrust as 
SPS eng operation necessary 

NO 4 ISS FAILED 

REMARKS 
CD PROG light failed on. Prog aim 
ind available by keying V5 N9E, if 
not displayed as a main alarm. 

~ Pr1,am alarms are of 3 cl-: 
ain a arm - Alarm code displayed. 

Prolll'am halts awaiting crew action. 
b. Side alerm - Alarm code not di5-

~
layed. Program continues. 

c. estan alarm - Alarm code not 
displayed. Program executes a 
restan. 

CMC can store multiple alarms. 
First alarm appears in R 1; second in 
R2; last in R3. 

@ Program alarm ind available 
from other □SKY . 

CD Assumed to have occurred with-
out an ISS light. 

(D This R 1 readout checks presence 
of a turn-on request from IMU. 

g:, This R 1 readout checks presence 
o n IM U operate discrete from the 
IMU. 

© 00211 will occur only during 
coarse alignment, either by an align-
ment program or by OSKY command 
(V41 N20) . 

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

~ If 00211 concurrent with 
17, proceed per 00211 recovery. 

(j) IMU usable only as a backup 
attitude reference. 

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

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

SM-2A·2286B 
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DATE 9/1 /72 P-AGE 3-11 

- SYMPTOM PROCEDURE REMARKS 

13 
G&N 

OSCILLATING 
Vl 6 N20E 

YES 
011 OIVERGING Rl , 2, & 3 agree 
MOTION with FOAi? 

I 
NO 

I 00 
Cii Attempt to change state 

V40E 3 
Did N20 

4 OUTPUT o affected bit (REF G&C chock-

I wai t 30 sec YES YES CH 12 85 Remain at zero list page G/1 -18) 

N20 Stable? and increment (ZE RO IMU COU 'SI 

(within DBI FAI L TO ZERO Q) M1n1uvtr S/C to 0, 0, 0, ind 

I 
from there? perform V40E 

NO 

I CD© 
NO 

INPUT COUNTER YES ~ S11 GlN 6 11m■r1< 3 undlr 

I LOGIC FAIL OR N20 Static? 10 
0 f1ilu,. tor functions r1m1inir,g 

ICDU PROBLEM 

~ ICOU problem should cause ISS 
LM 

I NO 

I 8 TRANSIENT 
N20 agree YES 

INPUT COUNTER OR 

I with FOAi? ICDU FAILURE. 

Continue normal - operation 

I NO 

I 
Q) 

9 COUNTER FOR 
AFFECTED AXIS 

I FAILED 

I 
0® 13 

11 OUTPUT 
YES CH 12 85 

2, 6 or 7 in 0 (ZERO IMU CDU 'SI @ ISS lite should illumin■tt 
of RI? FAIL TO 1 

NO 

CD© 
13 OUTPUT 

1, 3, or 5 YES CH12B4 @ All IMU functions lost 
in D of R 1? COARSE ALIGN 

FAIL TO 1 

NO 

0 (D Ptrform GlN SSR -111 tim■ 
14 

CMC IJl(mits 
INTERNAL 
PROBLEM 

SM-2A-2406 
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AGE 3-12 

SPECIAL 
SUB 

ROUTINES 

SSR-1 I I_ 1 eSelfTest 

.__ _____ ...,rT""' • V37E OOE 
CMC TEST 

eV25 NlE 
1365E 
E, E, E 

eV15N 1E 
1365E 

• V21 N27E 
lOE 

eV21 N27E 
OE 

• Perform the 
following when 
time permits 

eV11 NlOE 
3E 

18 Uplink 
bocked? 

NO 

PROCEDURE 

• Record 
1- (ERCOUNT) 

R2 • (SCOUNT) 
R3 • (SCOUNT + 1) 

• V5 N9E 
Verify aim 01102 

• V5 N8E 
Record : 

R 1 - (ALMCAO R) 

Show BANK 
SUM check 

• V37E OOE 
•V91E 

FL V05 NOl 
•Verify R1 - R2 or 

Rl + R2 = 77777 
If not : 

• Record Rl & R2 
•PRO for next 

bank (435 banks) 
• V34E 
• Transmit recorded 

data to MSFN 
• Terminate use of 

CMC 

00001 

4 eVl NIE 
1374E 

• Ricord 
R 1 • (SKEEP 4) 

• ENTR 
• 1377E 
• Record 

Rl • (SKEEP 7) 
• Trensmit to MSFN 

ALMCAOR 
SKEEP4 
SKEEP 7 

• Termir1111 u• of 
CMC 

30 PIPA 
COUNTER 
FAILURE COR
RESPONDING 
TO FAILED 
REGISTER 
READING 

DATE 9/1/72 

REMARKS 

CD Allow a minimum of 78 sec for 
R2 ;?:3_ 

@ Problem is in er111bl1 memory. 

@ Subsequent u• of CMC 
dependent on MSFN evoluation (via 
downlink) of the succNding steps 
in sail-test. 

© CMC self check tlSIS only 
erasebl1 and fixed memory. Other 
internal problems cannot be deter
mined by 1111 check. 

© All CMC functions lost. 

© Do not use CMC control for 
attitude m1ntuven. 

(D RCS OAP unusable since TS 
counter controls OAP jet firing 
times 

© TVC OAP end 1uto 011tics 
positioning lost. 

@optics/CMC int1rf1ct lost. 
Usa alternate LOS marking routine 
(P53, P54). 

@CMC uplink unusable. 

@ IMU c,innot bl fine aligned. 

112'1 IMU c1nnot bl coarsa 1lign1d. 
lfign by c1gin9 and/or lint llign. 
CMC attitude error display 1011 in 
axis. CMC control of Sf VB lost. 

@ CMC TVC and entry control 
lost. 

@ IMU usablt H attitude refer 
trance only. 

SM-2A-2287C 
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DATE 9/1/72 

- SPECIAL 
SUB-

ROUTINES 

SSR -2 

CMC JET 
RE -CONFIG I 

I 
I 
I 

I 

I 
I 

I 
I 

- I 

I 

I 
I 
I 

SSR-J 

FRESH START 

PROCEDURE 

-~ 
l YES 2 ROLL 

Rotation? 
I 

Axis' 

J NO PITCH or YAW 

I X 
{i') (1 

~
' Translation W Jet Determination irection? I W Jet Determination 

a Input Input 
Y or Z Chan Output Chan Outpul 

1.1.J Jet Detorminatian Chan 5 J,r 31 Chan 6 Jtt 31 
00001· CJ 00001· Bl 

(i' lnpul 00002· C4 00002· B2 
Output Chan 00010· A4 00004• 01 

W Jet Determination Chan 5 Oir Jet 31 00005 Al. CJ X7776 00005 Bl , 01 X7757 
00006 -12JI AJ. C4 X7577 OOOCM" Al 00010· 02 

Input 00011 +(2JI A4, CJ X7677 00012 A4. C4 X7775 00012 B2, 02 X7737 
Outpul Chan 00140 -12JI BJ, 04 X7577 00020 · 03 00020· Al Chan 6 Dir Je, 31 00146 -l4JI AJ, BJ, X7577 00040" 04 OOCMO• A2 
00006 -Z B2, 0 I X3777 C4, 04 00100· BJ 00100· Cl 
00011 +Z Bl , 02 X5777 00220 1•12JI B4 , 03 X7677 00120 Bl. 03 X7773 00120 Al,Cl X7757 
00140 .y A2, Cl X6777 00231 +14JI A4 , B4, X7677 00200· B4 00200· C2 
00220 +Y A I. C2 X7377 CJ. 03 00240 B4, 04 X7767 00240 A2, C2 X7737 

" + 
I PITCH or 

YAW [ill w I nitiatt OAP PG Axisaf Initiate OAP r load ailed jet? load 

eV48E eV48E 
FLV04N46 FL V04 N46 

eV24E 

Ar 

eV24E 
B or D A or C B or D 

r Fa; ~tin q;s? 1 Failed ~tin quad? 

1 (3) (41 (3) (5 (J) (5 

JlJ A (Cl isolation .!1J B (DI isolation ll!J A (Cl isolation ~ B (D) isolation 
• AUTO RCS A/C e AUTO RCS B/D eAUTO RCS PITCH •AUTO RCS YAW 

ROLL failed ROLL failed failed thruster - failed thruster -
thruster • fil thruster - 0 FF OFF (RCS failed .Q.ff (RCS failed 
(RCS failed an (RCS failed an on only) on only) 
only) only) eAOlDEE eA l0DE E 

eABCDE E •ABCDE E • 11111 E e11111 E 
•01111 E • 11111 E ePRO ePRO 
ePRO ePRO 

+ 
l Ci' 

L1iJ Complete OAP 

Restore 
erasable memo 

• Contact MSFN 
• V74E (tr111ble 

dump downlink) 
• Do P27 (as 

nectm) 

load 

FL V06 N47 
•PRO 
FL V06 N48 
•PRO 

Restarl OAP 
& re-establish 
REFSMMAT 

• V46E (undacked) 
• V45E (docked) 
•oo P51 

Fresh star! by VJ6' 

,-J-.------,YES 
Freshsta,t 

re-occurs? 
NO 

5 Select initial 
Prov of mission ._ ____ .-t ph111 & continue 
operation 

4 
CMC FAILED 

PAGE 3-13 

REMARKS 

(j) Starred(•) outputs are single 
jet commands. For RCS failed on. 
the failed jet is the indicated jet. 
For output channel failed open, 
the failed jet 15 the corresponding 
jet in the rotat ional couple. e.g., 
command+ pitch. Should observe 
00005 in chan 5 (AJ. CJ+ pitch 
couple). If observe 00004. CJ can 
not be commanded an by CMC. 

(i') If Rl (output chan) contains 
hlumber not listed, determine the 
failed jet from the R 1 (output) 
readout when a rotation command 
is given. 

@ In Rl , A isvehiclecanfigur-
1t1on: 

0-No OAP 
1 • CSM only 
2 • CSM + LM (asc + des) 
J - CSM + SIVB 
6 • CSM + LM (asc only) 

In Al.Bis quad A/C far X 
translation : 

0 • FAIL A/C 
1 • USE A/C 

In Rl , C is quad B/D far X 
translation: 

0 • FAIL B/D 
1 • USE B/0 

In R 1, Dis OAP deadband: 
0 - 0.5° 
1 • s.o0 

Eis the OAP rate : 
0 - 0.05°/sec 
1 - 0. 20° /sec 
2 - 0.5°/sec 
J • 2.0°/sec 

In R2. A is roll selection 
0 - Use B/0 
1 - U• A/C 

:© Translation (Y or Z) will be 
'. smg_le jet and result in .excessive 
. RCS prplnt consumption. 

·@ Rotat ions (pitch or yawl will 
• be single jet. X translations will be 
2 jet. 

© N47 and N48 display other 
OAP parameters assumed ta be 
correct. 

(D State vector and CMC time 
should be updated. All nanpad· 
loaded parameters, except time & 
state vector, will be properly 
updated by CMC programs in 
their proper sequence as if CMC 
had just been turned an when 
fresh S"tart occurred. 

(D Extended V74 permits MSFN 
to examine all pertinent erasable 
locations to determine if any 
parameters need reloading. 

G) OAP is shut off by fresh start 
& mast be re-initiated by V46 . 

©REFSMFLG HOSUPFLG . and 
NODOPO I flag m not changed 
by fresh sttrt . All other flagwords 
are r .. t by fresh start. Flags •e 
set again by pe,formanct of CMC 
programs in normal sequence. 

SM-2A-1828J 
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, e 

THIS PAGE 
INTENTIONALLY 

BLANK 

PAGE 4-1 

V') 

a.. 
V') 



V'> 
c.. 
V'> 

PAGE 4-2 

SPS MALFUNCTIONS INDEX 

SPS PRESS 

YELLOW 

la FUEL AND/OR OXID PRESS HIGH 

lb FUEL AND/OR OXID PRESS LOW 

le FUEL AND OXID ~p >20 PSI 

2 PITCH ( YAW) 
GMBL l (2) 

YELLOW 

3 SPS PREMATURE SHUTDOWN 

3a NO SPS IGNITION 

4 SPS ENG DOES NOT SHUT DOWN AUTO 

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 

DATE 9/1 /72 

r 

- I 

-
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DATE 9/1/72 

11 

lb 

SYMPTOM 

SPS PRE.>S 

YELLOW 
light on if: 

FUEL or OX,O 
PRESS 
> 200 psia 
<157psia 

FUEL ANC/OR 
OXIO PRESS HIGH 

>195 psia 

FUEL AND/OR 
OXID PRESS LOW 

le..--------, 
FUEL ANO OXID 

4P >20 PSI 

PROCEDURE 

NORMAL 

P·AGE 4-3 "1111111111111 

REMARKS 

(D Normal operating press is 170 · 
195 psia. MSFN wi ll use fuel and 
oxid talemetered press data to 
backup onboard indications. 

(D Attempt temp control by 
orienting CSM if possible. 
a. Fuel & oxid press high, orient 

-X axis toward deep space. 
b. Fuel press high, orient-Z, -Y 

quadrant toward deep space. 
, . Oxid press high , orient +Y, +Z 

quadrant toward deep !paca. 

@ Engine chugging may occur if 
SPS Pc is< 60 psia. Corresponding 
fuel & oxid prwss is :::85 psia. 

© Control fuel & oxid prns 
batMtn 170 and 195 psi by 
manual actuation of Ha M . 
Individual activation of thl Ha 
Mitchel will idantify !'11 failed 
rwplator 1111. Flow thro""1 
failed f'III will uCNd tht capa
ability of Iha rwliaf vfv. 

@. Open and cl• He vi• 
in1n111lly for -h llurn. 

© je-«L<;--1 
kif batwaen SPS UEL and • 
OXID PRESS should not 1JCCNd 
0 psi during I burn. D,g,_d 

or1111nc1, rough combultion, 
nd/or an,ine llfltirw llllJ ,_,ll 

(D Prior to arnergancy SPS o;.... 
lion, manually rapr-riza 
prop,lllnt tank&. 

@ All •'-'"""' SP1 burns 
should bl mada with SPS He VLV 
lballll • _Off to minillliH AP 
-.-1-i 111d 01idim. 

1 
THRU 
le 
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PAGE 4-4 

SYMPTOM 

YELLOW 

light on if : 

Ov.-rcurren, occ 1,rs 
in resp~cri ve dri ve 
motor or gimbol 
actuator . 

SPS PREMATURE 
SHUTDOWN 

PROCEDURE 

e-u-
Gimbel drive circuih 

• TVC GMBl DR PITCl-t ore not C/8 protected. 
(YAW) - l (2) Se fore proceed ing with 

• Perform g il'f'Col tr im check step 2, MSFN may be 

._G-;m_b_o_l -co_n_t,-ol_m_o_;n-lo_;_ned-?-<NO ~!~~t~fl~r:t~~~ failure 

YES 

Single or dual 
1---41 bonk? 

SINGLE 

IO SC CONT 
mode? 

CMC 

15 Out vt chan ck 

• l!.V THRUST (2) -
OFF 

• Recycle to 
ignition in P40 

• FL V99 N-40 
• PRO 
• VOi NI0E , IIE 

CMC TEST 

DC load check 

• DC IND sel -~ 
• SPS GMBL WOT PITCH 

f'(AW) - ..!.fil- Start and 
hold for check 

Amps abnormally high? 

NO 

• l!.V THRUST (2) -
OFF 

• Recycle to 
ignition in P-40 

• FL VW N-40 
• PRO 
• VO i NI0E, I IE 

l-4 • AV THRUST 
(2)- OFF 

• AUTc'.l"RS SH 
•X (') - O FF 

• THC - cmd +X 
• THRUSTONpb -

~ 

IB • THC - CW 
• THC- cmd-:.:X 
• THRUSTONpb -
~ 

YES 

CMC TEST 

0 

0 

0 

DATE 9/1/72 

REMARKS 

Automatic transfer from the primary 
system to s•condary occurs with on 
overcurrent PfOvided the TVC 
GMBL DR sw itch is at AUTO . 

For sulxequent 4V', , place TVC 
GMBL DR sw to alternate servo 
pcnition in affected oxi1. 

Selected gimbo l motor is operotionol 
when SPS Pitch (Yaw) I (2) cb is 
opened whil e affected gimbol motor 
switch is held at START. However, 
overcurrent protection and ,witch
over capability will not be ovoil
oble . Close the cb to turn off the 
gimbol motor. 

0 Troubleinooting OSSlffles originol 
switch positions at time of shutdown. 

0 All G&N SPS capability 1011 . 

0 Manual on-off procedure 
o. At TIG -I min , SPS TH RUST

DIR ON 
b. At"'fR;, 1!.V THRUST A(B) -

NORM 
~ +3 sec, AV THRUST 
B(A) - NORM (;f duo I 
bonk) --

d, T erminote bum on AV or time 
by 1!.V THRUST (2) - OFF. 

0 G&N SPS on-off control ICKt. 
TVC OAP unaffected. 

0 AV capabili ty lost for affected 
bank . 

0 Perform EMS AV tett and if OK, 
u1e AV counter to monitor burn. 
Use manual on-off procedure 
(Remark 3). 

0 Affected bank~ ,till be available 
u,ing SPS THROST - DIR ON. 
Alternate bank unaffected , 

0 THC must be CW for SCS AV 
copobi lity, SCS auto AV lo1t, 

0 Fo, SCS l!.V u,. DIR ULL pb fo, 
eng on initiation (+X TRANS logic 
function lost). 

@ CMC AV capobi 1ity unaffected. 
SCS AV auto on-off lost. For SCS 
AV u1e manua l on-off procedure 
(Remo,k 3). 

SM-2A-1'460R 



DATE 9/1 /72 

SYMPTOM 

SPS ENG 
DOES NOT 

SHUT DOWN 
AUTO 

41 SPS THRUST It 
on (non-thrusting) 

SPS THRUST 
It on? 

YES 

SC CONT 

CMC 

' 12 eSCCONT 
i M!JDE • SCS 
l5PS THRUST It on? 

YES 

PROCEDU RE 

scs 

SPS THRUST It on? 

YES 

CMC 3 c~c 
INTERNAL 
PRO BL EM 

HAS/W rest 

~-0.1 fps 

3 

11 SPS 
THRUaT OFF 
CIRCUIT IN 
EMS FAILED 

Reset 

16 Re-chock 
output chan 

• VOl NlOE 
11E 

CMC TEST 

2 

CMC TEST 

REMARKS 

(D. Assumes SPS tng shutdown 
woth 6V TH RUST sw. 

{!) All G&N SPS capability lost. 

© SCS 6V capabilitv remains. 
M!Muse man thrust on/off in 

2 . Dtttrmino EMS entry 
capa ility . EMS 
FUNC-.12.Ef.& ch EMS 121 -~ 
turns off SPS TH RUST It . 

@ Do (filwhilt still in P40, then 
exit P40 to ttrmin111 IVt G. 

© Only G&N IUIO thrust on/off 
lost . 

SM-2A-2424 
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4a 
( CONT) 

DATE 9/1/72 

SYMPTOM PROCEDURE REMARKS 

4 (cont) 

I 
I 
I 
I 
I 
I 
I 
I 

SINGLE BANK 

DUAL 
BAN~ 

NON-THRUST 

• Dim cabin Its for 
following tests 

• Perform !J.V test 
and compare rel• 
tivt brightness of 
the It in test 
(10 ■c) vs fail1d 

24 • SPS THRUST YES t-:--:-co
7

n--:d--:it_io:-n:---::---t.:.'...'.'...J 
01 R • .llli. !J.V It is brighur? 

• ~ompare relative 
brightness of It 
with WI · ON vs 
!ailed condition 

• SPS THRUST 

Did SPS It 

NO 

YES 

23 4V TEST 
CIRCUIT FAIL
URE IN EMS 
(06) 

(7) Auto on/off lost for t~blnk. 
~ man th~t on/off in 2 . Shon 
test burn i 10 ay ba per rmod 
(funhtr vtri y failure) For 1lt single 
bank burns, perform @ . 
@. If ignition ocr.urs in@ foilure 
on low side of thrust circuit Auto 
on/off lost for that bank (bonk oper
able using men thrust on/off). 

(!) Lo■ SPS TH RUST It toll 
(in EMS t!V test) . If monitor SPS 
arming via SPS TH AUST It : 

• cb EMS (2) ·1r 
• EMS FUNC • V 
• EMS MOOE· BY 
• Set 1!,,.V ind • nP9ttive v1lu1 

Auto thrust on/off still av1il1bl1 via 
EMS but •bove monitoring capability 
lost (i.1. SPS TH RUST It comts on) 
when EMS ttst dont & 4V ind ■t 
prior to next bum. 

@ Test burn (::1 stc duretion) 
Sot up for SCS TVC modt 
Monitor in P47 
If failure in ttrmittent, establish 
failure condition before doing 

-0 1 burn (tapping/pushing panel, 

I 
DIR · RM > • l'!!'!•---~~I cycling/teasingW1). 

.. 2-6...--EM-S&.-l!,.-V-- fps Perform nominal SCS bum uupt: 

NO 

I 
I 

2~ • Cycle t!V 
TH RUST A(B) 
Wl'strom OFF 

I 
I 
I 
I 
I· 
I 

REMARKS (CON'T) 

ts NORM.tap 
and press pnl 
and not1 if 
ti .ore is I chonge 
in tht st1t1 of 
tho It 
Stoll of It ch1"91d? 

Cii) Altemate thrust oroctd 
~tr ftult isolated) 

L SPS THRUST It circuit ftil
ure or normal single bank 
bums (using alt btnk) 
Pllrform nominal bum txctpt: 

~ 
11 EMS FUNC -.11..Ef 
• cb EMS (2) • ilia 
~ EMS FUNC • .ll.ff 

• cb EMS (2) • .!!J!!!!.. 
(tuma SPS THIIUST 
It~ 

display? e No SCS TH RUST pb (f1ilu19 
turns tng on) 

b. Man thrust on/off using foi11d 
blnk (for duel blnk optrotion) 
Pllrform nominal burn ucept: 

~PS PILOT VLV (21 -
!!2!!!.(Ylrify) 

• EMHUNC • .l2ff 
(wrify) 

• cbEMS(2)-a 
Tlll-1 min 

• cb SPS PILOT VLV 
(optrlbl1 bank) --'WI. 

• AV TH RUST (2) -J!l2&l 

IGN +3 ■c 
e cb SPS PILOT VLV 

(failed bank) - clo■ 

•••••••••••••••••• I X 
If scs 

THC - +X 
THRU?f"ON 

• pb • I!!!!!!. I 

xxxxxxxxxxxxxxxxxx 

.&II,. ILDI : ECO --40 •] 
(TEI :f.CO -10 ■c 

e cb SPS PILOT VLV 
(failtd bank) • .!!1!!!!. 

• U■ normal lhuffiiwn 
for ape11bfl bank 

e cb EMS (2) • !I!!!!. 

~ 
• cb SPS PILOT VLV (2) -

!!2!!! 

~HR UST A(B) • /tllJ!M 
(For single bank, u■attected 
WI only. For dual blnk or no1>
thrust ing, sel afftcttd bank M 

I!]_ 

if known, othtrwi■ , test bum 
using bank A(B)] 

• cb SPS PILOT VLV MNA 
(MNB) • £!2H. 
I For single bank, u■ 1ff1ct1d 
cb only. For dual bank or no1>
thrust ing, closa 1fftct1d bank 
cb if known, othtrwisa, try tnt 
burn using bank A(B)] 

J.w1ilIJ.llli. 
• cb SPS PILOT VLV MNA 

(MNB) • optn 
• t!V THRUST A(B) • OFF 

NO IGNITION -
• Wait ::J sec 
• cb SPS PILOT VLV MNA 

(MNB)·J!2!!!. 
• l!,.V THRUST A(B) • ill 

lm If no ignition in@. foilure 
~high side of thrust circuit If cb 
did not open, may require longer 
timt deptndtnt on locotion & 
A1Sirtance of short. 

@ If no ignition in@ failure 
in SPS TH RUST It circuit. Auto 
on/off 1xists for both bankL 
li,,ore SPS TH RUST It ts cu1 for 
ang ■rmtd & thrust on/off. cb 
EMS (2) ·..!!E!!l. turns off SPS 
THRUST It 

@ If no ignition~IO, f1ilu11 
in alt bM1k. A1p111 o funhtr 
ilolall failure. I! S HR UST It 
no longer on, lhort may h-
fulld, or if inllnninant, lhort may 
bt fllll 11mponrily. If lhon cannot 
bl IHllllllilhtd (11ppln1, cycling, 
lie.), both btnkl Miltbll (u■ 
.. 10 lhnl• on/off). 

SM-2A-2425 
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DATE 9/1/72 

SYMPTOM 

SPSP't 
ABNORMAL 

> 110 PM 
< 90 peia 

•------SI'S Ha VLV tb -
ABNORMAL 

FUEL and/or OXIO 
PRESS HIGH (LOW) 

7 •11V THRUST ..,_t-".e~
Qll (failed bank) 

PROCEDURE 

YES 6 INSTRUMEN-
TATION FAILURE 

--------,No-~----.., 
SPS thrusting? --....:...J t-~..:3.J SPS fuel & 

oxid press? 
NO 

STEADY 

tb 's bp? 

NO 
7 tb OR ONE ._ __________ ,..it-;;Ha~VLV FAILURE 

PAGE 4-7 

REMARKS 

(D Failtd .bank s!lould not be ultd 
■xClpt in an ,.,,.flntY. 

@sPS 1ngin1 operable until 1ngin1 
indica tions raquira shutdown. Engine 
chugging may occur if SPS Pc is 
< 60 psi. 

(Ds,s lfllina oparabl1 until 1"9ina 
indications raquira shutdown. Entina 
clluain1 may octur if P't ii <ill psi. 
C<l'1111pondint fuel 6 oxid praauro is 
::95 .,.._ 

(!) Opan end d• 1M •
mallllllly for -h llurn. 

SM-2A-1461O 
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10 

SYMPTOM 

,._ ,.ISS 
LOW 00 DICR 

N2A(I) 
,.ISSlON 

5,S INJ VlV 
,ARTIAl\.Y 

o,EN 

s,s INJ VlV INO 
AINOR.MAL 

NO N,t.NT LINE 
TEMPCONRO\. 

SPS thrvttir,g? 

NO 

MfSN ¥eriflo1 
' vlv open? YES 

NO 

IN STRUMEN
TATION FAILutl:E 

no 

PROCEDURE 

Oovblo o, 

le bank operation 

SINGll 

INSTUIMEN
TATION FAILURE 

N Yorlfi .. vh, 

? 

NO 

DATE 9/1/72 

REMARKS 

0 MSFN will morolto, r.duNonl ti• 
' p, .. , inthult'lt.,,lotlon , 

0 Htt depl•tlon l"""'lnenl. 5,S 
enelne op•,o•I• "'"'ii .,.,,... 
indicotiOf'lt r-.,ii, o th.,ttdown . 
E,. lne d1V91ing "Hly occur lf 
5'5 ,c i1 <00 ptl , CouH• 
pondino fu • I & o,11 ld p1Hwre It 
~ 8.5 p1io . 

0 

0 

0 

Operation ol <350 ptl rewht In 
portlolly o,-n boll vlY t ord 
~~operation . 

SP'S op•roble on redt.indont ~ 
If Ol"e bonk foiled, 

Foiled boflit 1h°"'ld not be uud 
••<-•pt In on •""•ra-ncr . 

SMIA-IIIIC 
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PAGE 5-2 DATE 9/1/72 

RCS MALFUNCTIONS INDEX -
l I I SM RCS A ( BCD) I I 

YELLOW 

la SM RCS PKG TEMP HIGH 

lb SM RCS PKG TEMP LOW 

le SM RCS QUAD FUEL TK PRESS LOW 

ld SM RCS QUAD FUEL TK PRESS HIGH 

2 SM RCS He PRESS LOW OR DECR 

2a SM RCS PRPLNT QTY LOW OR DECREASING 

3 SM RCS PRIM FUEL TK TEMP 
A ( B )( C ) ( D) H I GH 

3a SM RCS PRIM FUEL TK TEMP 
A(B) (C) (D) LOW -I I 4 SM RCS PSM 

YELLOW 

5 He TANK PRESS HIGH 
V> 
u 5a He TANK PRESS LOW 
0::: 

6 I I CM RCS l ( 2) I I 
YELLOW 

6a CM RCS MANF PRESS HIGH 

6b CM RCS MANF PRESS LOW 

7 CM RCS He PRESS LOW OR DECR 

8 CM RCS ENG TEMP FAILS TO !NCR 

-



DATE 9/1 /72 

SYMPTOM I PROCEDURE 
RCSOUAOS _ I (i) ll 

1 
I 1 J lsolale quid SM ACS 

A (BCD) lfT He sys 

• SM ACS QUAD A 
2 I Deactivate htrs YELLOW (BCD) He • CLOSE .,,!J Activate redun• 

light on if : I~ 
• ACS IND sel • SM •SM RCS ENG A l3) dint htrs 

A (BCDJ HIGH (BCD) PKG ENG PKG HMP • SM RCS ENG A 
< 75°F SM RCS pkg temp? .. "4 HTRS • OFF 

~ SMRCSENG r (BCD) PKG HTRS-
> 205°F 

I NORMAL LOW Pkg lemp deer ID BCD) PKG HTRS .. 
QUAD FUEL TK <175°F? AILED ON • SM RCS QUAD A 
PRESS l ND (BCD) Ht · OPEN 

< 145 psi 

' ' 
5 

>215psi I 
(4) (7) ' (i)(j' s I Orient CSM N~S INSTRUMEN· µJ Syst■m uabl1 

11 • SM RCS QUAD A TATION FAILURE 
SM RCS 

1 ... ... (BCD) He · OPEN • PKG TEMP I ., ., • Orient CSM~ ....!J l_nhibit f1il1d _ HIGH quad cooling 1n1trum1nt1t1on 

> 1750F 

I 
Temp deer? . 

• C/W INHIBIT 

!YES 
58 15D, 68, 6D) • 
INHIBIT 

♦ I ~ ORIENTA· 
N PROBLEM 10 • SM RCS ENG A 

(BCD) PKG HTRS • 1 
,1 

SySlem usable 

I e-u-~ l.!.!J Activate (i) 
lb If SM RCS PKG redundant hlrs 

SM RCS TEMP is<55°F do • SM ACS ENG A 
PKG TEMP 

~ not IC1Ultl tng .. IBCO) PKG HTRS • 
LOW vtvs. lsolat■ quad 2 

1lectrically • SM RCS QUAD A 

~ 
SM RCS ENG 13 System usable <115DF (BCD) He-- OPEN CO) PKG HTRS 

I AILED OFF 
with redundanl hlrs 

Temp incr? 
1 

NO l4) l8) 

I 
• 4 

~
. • Orient CSM btlli15 SM RCS ENG ~& SySlem usable 
quad healing YES PKG HTRS 1 & 2 by orientati on 

I 
Temp iner? FAILED OFF (j) 

'NO ~ -Inhibit failed ~ •SM RCS 
In1trumentatIon ENG A (BC D) PKG 

I PM INSTRUMEN- ~ • C/W INHIBIT .... HTRS - 1 
TION FAILURE 58 150, 68, 6D) • System usable 

(i) INHIBIT 

I ~ I RCS quad fuel NORMAL I 211 C/W CIR- ~ BJ •SM RCS 
pross ind? -, CUITRY FAILURE QUAD A IBCO) 

Ho - OPEN 
(i) HIGH LOW 

Sysllm usable 
le I 1!J • SM RCS t SM RCS QUAD 

FUEL TK PPESS - QUAD A (BCD) 

LOW 
., He - CLOSE 

ND 24 j MSFN vorilits . ~ Inhibit failed 

I He prtss low? -J quad He man! prtss instrumentation 
< 170 psi 

!'YES • C/W INHIBIT 

!LOW 5A (5C, SA, 6C) • 
(i) tn) 

I 
(iJ) (ii) 6v (i1 INHIBIT 

Id J!. • SM RCS E.J LEAK IN 

Hr
: DUALH■ t @ SM RCS QU.\D NORM 

FUEL TIC PRESS -. QUAD A (BCD) HELIUM SUPPLY GASSY 
HIGH 

I 
Hi - CLOSE LED CLOSED l.ril INSTRUMEN 
MSFN can verily by TION FAILURE 

>200pai quad helium man! 
~ Whonqu■d pross, accuracy of 
fuel lank prns is 

I 
SM RCS FUEL TK 

<170 psi PRESS ind 
YES • SM RCS QUAD A Quad fuel tank prtss _ill BOTH SM 

deer with use? 
(BCD) Ht · OPEN YES 

I Rtturn high? ~ 
RCS Ht A (BCD) 

ND REG ASSY FAILED 
E.J Inhibit failld 

<iii 1110. OPEN 

W, INSTRUMEN-1 
illllru,..ntation 

I TIDN FAILURE,... • C/W INHIBIT LBJ •SM RCS 

w.Ji MSFN VERl- 1 5A (5C, SA, BC) n QUAD A (BCDI SSYS USABLE 
INHIBIT Ht · DP£H 

I 

PAGE 5-3 

REMARKS 

(D lllumin■ lion during boon or ,mme 
dialely following orbil insenion 
may be due lo booSI huling. 

@ Anticipaled PKG TEMP operaling 
range 115·175°F. Safe operaling 
range 55-225DF. 

(D High PKG TEMP does nol 
present hazardous condition. 
Switch to redundant healers 
to cons■ rve elect power. 

0 When 1tt1ched to SWS, changes in 
orientation cannot be implemented 
Mission requir■ ments conlrol SWS 
oritntltion to vary narrow band . 

@ When 1tt1ched to SWS, orienta-
tion problems can not be con-
sidortd ■s occurring. Roi 4. 

© Sensors powered by cb 3 I Quads 
A, C) and cb 4 (Quads B,D) INST 
PWR CONT (pnl 276). 

(D Use temp of olher quads to 
ntimate tomp of affected quad. 

© Actuation<55°F mighl resull in 
engine explosion. Four AUTO 
RCS swilchesand bolh ROT 
CONTR PWR DIRECT swi1ch11 
muSI b1 OFF to ■lee isolate 
aff1t1td quad. If than were ang 
vtv actuations while PKG TEMP 
Ms<55°F, cloa prplnt isolalion 
vtvs in att■ct•d quad. R11ttivaIe 
quad only in emergency. If 
quad raactivaled, first pulsa on 
11th j ■t should be ?. 1 sacond 
after orienting to sun for solar 
soak. 

@ Anticipattd quad fuel tank prtss 
is 175-195 psi. In addition to 
He MANF PRESS, MSFN c,n 
rud out futl & oxid tank press 
of 11th quid. 

@ MSFN must be usad for SM 
RCS quad fuel tank prns 
indication of affect■d quad. 

@ Quad usab11 until SM RCS quad 
fuel tank prtss drop<75 psi. 
Place SM RCS QUAD A IBCO) 
PRPLNT-off (ctr) . Firing jots ■t 
prtss<75 psi may c,use eng wall 
burn-throu;, dut to inadequate 
film cooling. 

@ A prplnt luk will not c,us■ low 
quad futl tank prasuro wben He 
isolation vlvs ■rt optn. 

@ Rell vlv burst dislt rupturts at 
220-236 psi. Relit! .... optn II 
225-248 p■i .,d ,_ <220 p■i. 

8) SM RCS ..-,1 futl tank prm may 
incna to >200 p■ia during boost 
until jlll n lirld. 

Al-2A·2202C, 
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PAGE 5-4 

SYMPTOM 

RCS QUAD 

SM RCS He PRESS 1-1-1 ... ~..c...., Compare He 
LOW OR DECR press & prplnt qty 

2a SM RCS PRPLNT 
QTY LQWOR 
DECREASING 

SM RCS PRIM 
FUEL TK TEMP 

A(B)(C)(O)H~ 

> 1100F 

la SM RCS PRIM 
FUEL TK TEM~ 
A(B)(C)(D) LOW 

< 300F 

Both low or deer? 

YES 

• SM RCS QUAD 
A (BCD) He · 
CLOSE 

Press deer stops? 

NO 

7 HELIUM 

4 

LEAK UPSTREAM 
OF QUAO He ISOL 
VLVS 

Fuel lank temp 
deer? 

Fuel tank tamp 
incr? 

YES . 

9 SM RCS PRIM 

DATE 9/1 /72 

PROCEDURE REMARKS 

Quad fuel 
tank press deer? 

0 S.nson powered by cb 3 ( Quads 
A, C) and cb 4 (Quads 8, 0) INST 
PWR CONT (pnl 276) . 

@ Ho prm can be estim1t1d from 
quantity remaining or 
obtained from MSFN 

3 G) Differentiation bttween ■ helium 
.-----~~ and prplnt leak not determinable 

6 He/PRPLNT from onboerd instrum1nt1tion. 
LEAK BETWEEN Sublequent oprrational c:,,pability 
QUAD CHECK may b1 determin1d with MSFN. 
VLVS & PRPLNT 
ISOL VLVS © Quad u11bl1 until SM RCS quad 

fu1I prm (fu ■I) drops to < 75 psi. 
Plact SM RCS QUAD A (BCD) 
PRPLNT • CLOSE. Firing j1ts of 
pr• < 75 psi may uu■ 1n9in1 
MIi burn-tflrou;, du1 to inad1• 
quell film coolint-

He LEAK 
BETWEEN He ISO L 
VLVS & CHECK 
VLVSORHe/ 
PRPLNT LEAK BE 
LOW OXIO CHECK 
VLVS. MSFN CAN 11---------.. ~1::iO 11111111 
DETERMINE quid lfactriully 

@ If prplnt IIK ii II jet wt,, firing 
jet nay ,_It in III uplOlion. 

LEAK LOCATI ON 

against H■ tank 
press, PIT ratio 
and oxid feodline 
temp 

• Contact MSFN 

3 Activate ■c 
QUAD htn 
•SM RCS QUAD 

HTRS A(B)(C)(D),_ .. ...;4_, System 
SEC u■blo ._ _____ _. 

0 Wllil11111Chld to SWS, cllln .. 
in orientation cannot be imple• 
ffllllllld. Million rwquinmonu 
control orilnlltion dlwiation 
within Clo■ toleranca. Thia 
problem lhould not ,_.;flat 
it■lf. 

)(C)(D)QUAD 
HTRS FAILED 
OFF 

.,__...,:.10::i Systom 
u■bl1 

SM-2A-2203C 
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DATE 9/1 /72 

4 

I 

la 

SYMPTOM 
RC$ PSM 

YELLOV/ 

PSM futl tk 
prm >_216 pail 

Ht TANK PIIESS 
HIGH 

>4215 peio 
(aftlr ■mclbul 

lllf ..... 

<4000 psia 
(att.r ■rviallolt 

blfore u■) 

2 

Press deer? 

NO 

HIGH 

Prm deer? 

YES 

H• ISOL VLV 
AND REG LEAK 

PROCEDURE 

5 

Monitor PSM 
fuel tank ress 
• RCS INO sel • 
~ 

• SM RCS FUEL 
TK PRESS ind · 
monitor 

• Permitr•lf vlv 
actuation 

• Sys usabl• until 
TBO psia He 
dumped 

ORM 2 INSTRUMEN-
TATION FAILURE 

pr• 
• Ptrmit 1111 vtv actu 

lion until TBO psia 
Ht dumped 

Adiwt9 

System u■blt 

PSMllllblt 

PSM u11blt 

REMARKS 

(D PSM not ua,d to solve quad 
m1lfunctions. PSM assigned 
sp•cifie1lly for alternate 
dtorbit e1pability . Any PSM 
mtlfunction not id•ntifiable 
11 an instrumentation failure 
is consider■tion for miaion 
termination. 

G) MSFN e1n verify condition from 
helium and oxid tank temp and 
prm, and fuel tank temp. 

(D RNI time decision regarding PSM 
ua must bt m1dt 11 this tim•. 

© Relf vtv bum disk ruptur■ ti 
220-236 psi. Rtlf viva open 
225-248 psi and .--1 < 220 psi. 

CD PIT ratio (qty) e1nnot bt 1111d for 
Mluation btcau■ it will rNd 
lull tt1lt until l'SM is u■d. 

G) Wilen attached to SWS, oritn • 
talion problems cannot bt 
consider1d as occurring. 

CD launch configuration assumed 
wrified. H• isolation valves 
clo•d and propellant isolation 
wives open. 

G) PSM e1n b• pr•ssurized to normal 
H• regulator press if He tank 
press > TBD psia. Reguleton 
operate normally at > 500 psia. 

Q) Quad usable until SM RCS PSM 
FUEL TK PRESS< 75 psi. Place 
SM RCS PSM I He · CLOSE. 
Firing jets at< 75 psi m1y cause 
■ngine woll burn-through dut to 
inadequ■ta film cooling. 

© Relf vlv bum dill< ruptur■ ti 
220-236 psi. Rtlf viva open ti 
225-248 psi and ,._, < 200 psi. 

@ R•I time dtcision ragtrding 
PSM u■ must bt madt ti this 
time. 

SM-2"-220411 
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PAGE 5-6 

SYMPTOM 

CM RCS I (2) 

YELLOW 
Light on 11 : 
MANF PRESS 
< 260 PSI 
> 330 psi 

6a ,--------, 
CM RCS MANF 

PRESS HIGH 

>31 0 psi 

CM RCS IIIANF 
PRESS LOW 

< 280 psi SYS PRESS 
< 80 psi SYS UNPRESS 

CM RCS H1 PRESS 
LOW OR DECR 

CM RCS ENG 
TEMP FAILS 

TOINCR 

DATE 9/1 /72 

PROCEDURE REMARKS 

LOW 

HIGH 

CM RCS 
pres.suri1ed7 

YES 

4 Isolate prplnt 

• CM RCS PRPLNT 
I (2) - OFF 

He press deer? 

ND 

LEAK DOWN -
STREAM OF 
PRPLNTISOL 
VLVS 

NO 

5 DUAL He REG 
ASSY FAILED 
OPEN , OR INSTRU
MENTATION 
FAILURE 

He temp con-
lums He ledk? 

Do nol use 

1--J-:2_, Does SYS 
TEST ind work in 
any position? 

YES 

(D Anticipated operating range 
285-305 psi. 

-----...ii4""1 ffi Prior to system pressurization. 
~F N must aid in determining fai l
ure identification from redundant 
manifold preswre instrumentation. 

YES 
(D CM RCS He supply (onboard 

1,;;_,;_,,;,...., ..... ...,_.1 display and TM) temp and press 

Leak in He supply 

6 Trap CM RCS Regulator H1 pr111 

• cb SECS ARM (2) - close 
• SE CS LOGIC 12) -

121
(up) (lock1d) 

• SE CS PYRD ARM · on (u ) (locked) 
CM RCS PRPLNT (2) - N 

• CM RCS PRESS - on u 
• SECS PYRO ARM 12) -~ (locked) 
• SECS LOGIC (2) - OFF (locked) 
•cb SECS ARM 12) ~n 

IO Pur e en ine feed linas 
• 8 RCSL IC (2) - '1Jru 
• CM RCS PRPLNT (2) • ll.f1 
• CM RCS LOGIC · Qti 
eCM RCS HTRS • llti 
Alter fines purged 
• CM RCS HTRS - ll.f1 
• CM RCS LOGIC -
• cb RCS LOGIC 121 -

2 

3 CM RCS HTRS CIRCUITRY FAILED 

Heat failed eng(s) 

• CIII RCS HTRS -.ll£f 
• RHC PWR DIR (both) - OFF 
eRCSTRNFR -~ -
•SCCONT -fil 
•MANATT ROLL (PITCH , YAW) -

ACCEL CMQ 
• AUTO RCS SH - all.!!££ 1xcept faiftd engines 
• RHC(s) -Soft stops for 10 min or until temp 

reach11 28°F (3.9 vdc) which1Vtr comes first 

sensors and CM RCS He manifold 
(TM) prea sensor for rin9 I (2) 
powered by cb 1 (cb 2) INST PWR 
CONT (pnl 276) . CM RCS He man
ifold (onboard display) press sensor 
for ring 1 (2) powered by cb 2 (cb 11 
INST PWR CONT (pnl 276). 

© No limit lor low luel and oxid 
press for sa fe eng operation at 65 psi, 
th,u,t is approximately 29 pounds). 

m Relf vlv diaphragm ruptures at 
3!2-348 psi. Relf vlv relieves at 
332:360 psi and reseau at 327 psi 
minimum. 

0 CM RCS He supply (onboard 
display and TM) temp and press 
sensors and CM RCS He manifold 
(TM) press sensor for r,ng 1 (21 
powered by cb I (cb 2) INST PWR 
CONT (pnl 276) . CM RCS He man
ifold ( on board display) press sensor 
lor ring 1 (21 powered by cb 2 (cb 11 
INST PWR CONT (pnl 276). 

(D Regulator lock-up can bl 
attained if H1 prea is > 1250 psia. 

{j) Degraded sys usable if neces
sify_ Leakage may be He or prplnt. 
Prplnt leakage into CM area is -not 
aggravated by use of CM RCS anvs. 

17) As a last rtSOrt, the He systems 
cTn be interconnected :y t'ul:fing 
the CM RCS LOGIC - on then 
the CM PRPLNT OUM - on {up) 
momentarily, then Qll. Once 
interconnected. systems cannot be 
isolated and all Ha could b1 lost. 

(i) Six RCS en111 are instrumented. 
sV's TEST (2) in positions &-A, a. 
C, D chacks !Imp in 1n9112, 14, 16, 
and 21. SYS TEST (2) in pllliti-
5-C 111d D checks tamp in lflll 24 
end 25. 

(D Ht<1 M lllilure c111 bl vwilild 
by obllmfll DC AMPS indicator 
,., c"'"" duri,. • OPlfltiOII. 

SM -2A-2209C 
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PAGE 6-2 

1 CRYO PRESS 

la o2;H2 PRESS HIGH 

lb o2;H2 PRESS LOS 

2 o2 TK1(2) HTR TEMP 

DATE 9/1 /72 

CRYO MALFUNCTIONS INDEX 
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""" l 
REMARKS THRU 

t---=:-:'.::-------'~---------------------+------~ lb 
SYMPTOM PROCEDURE 

CAYO 

CRY□ PRESS 

Yellow light on if : 

□ 2 > 950 psia 
< 800 psia 

H2 > 270 psia 
< 200 psi• 

11 
□ 2 IH2 

PRE~ HIGH 

□2 > 940 psi• 
H2 >265psi1 

lb 
02/H2 

PRESS LOW 

□ 2 < 840 psia 
H2 < 220 psi• 

All tks norm? 

LOW HIGH 

12 Has FC de· 
1ctivatipn occured? 

□ 2 H2 
• HTAS· • HTA S & 

.QN FANS 
· □ N 

Press rise? 

YES 

Operating tks 

□ 2 
• HTRS

ON 

H2 
•HTRS& 

FANS • 
ON 

9 Inhibit failed 
tk C/W function switch 

□ 2 H2 
•C/W •C/W 

YES 

INHIBIT INHIBIT 
2A or 2C or 
28· 20· 
INHIBIT INHIBIT 

• Return to original 
fan & htr ,w 

configuration 

□ 2 H2 
•HTRS • •HTRS -

AUTO AUTO 

•FANS -
off (ctr) 

• Ob■M nut cycle 

Tank htr & fan 
operation normal? 

Operating tks 

H2 
e HTR & 

FANS -
off (ctr) 

Decrease tk press. 

□ 2 H2 
•HTRS· •HTAS 

all (ctr) & FANS 
(verily) olf (ct r) 

if (verify) Oecrea• tk press. 

polychoke • H2 VENT □2 H2 
installed: tb•!!.£ •FC •H2 

•POLY- (verify) PURGE PURGE 
CHOKE- • H2 VENT -02 LINE HTR 
(next •On (up) or • on (up) 
higher •H2 •□ IA □ 2 .re--
sett ing) PURGE vlv 21!!!! PURGE 
if poly- LINE (CCW) -~ 
choke not HTA-

installed: on (up) NOTE : 

•MAIN ecbTr Maintain 

REG AEACS surge tk 

A&B - (2) • close press 

OPEN •FC >900 psi■ 

•CAB AEACS •HTRS & FANS - Q.!! 
REPRESS (2) . (as req) 

vlv - on (up) 

OPEN •FC 
PURGE 

-~ 

YES 

□ 2 FLOW HIGH 

(change to lower 

t-;;-=•~tt~in~g~) =:--::;-i.Y~E~S~~l9~POLYCHOKE 
□ 2 press. increase? SETTING TO HIGH 

NO 

22 •IVASTA □ 2 
SUPPLY - OFF NO 

□ 2 press. increase? 

YES 

H2 
•HTAS & 

FANS · Q.!! 
(■ ,-q) 

(D MSFM may have valid pre~ 
sure signal. If 02, a check of surge 
tank pressure will validate cryo 
tk press within high limits. 

G) Use unaffected tank to 
estimate cryo press. 

{1) Minimum re lief va lve crack• 
ing pressure : 

□ 2 983 psia 
H2 273 psia 

© Purge F C 1 or 3 as necmary 
to prevent relief valve operation. 

@ Cabin press. should be 
monitored when using pollychoke 
orifice to decrease O 2 tank press. 

(D If degradation of 02 tk(s) 
annulus vacuum suspect1d con
sider operation of 02 tk vac 
ion pumps (pnl 5). 

@ Low H2 prnsure normal 
after F C shutdown. 

@ Crww/MSF N should ba 
altered to chock 02 htr current 
and track cryo quantity to con
form to plumbing lt1k . 

@ 02 press. < 150 psi• and H2 
press. < 100 psi1 may c1usa F C 
failure. 



PAGE 6-4 

2 
SYMPTOM 

2 CRYO 

Yellow light 
on ii htr 
llmp>350°F 

Verify 02 
tk 1(2) htr temp 

• SYS TEST(2) 
lfil. ( tk 1) 
fil (tk2) 

Volts reading 
>3.6 vdc? 

Htr temp 
dtcreasa? 

YES 

6 HTR TEMP 
EXCEEOEO C/W 
LIMIT 

PROCEDURE 

NO 
2 

NO 

Monitor tk 1(21 
►--.. prm to m1int1in 

prw >800 psil 

• Oz HTR 1(21 • 
.&WI 
(arwql 

• C/W INHIBIT 
1C(101 • 
W!.WI 

8 Afllctwd !ks 

R1111m to .,,.._1 
htr c1111fiFratien 

DATE 9/1/72 

REMARKS 

q?, l'ltriodit monitori,. of 
z !Ink htr temp usi,. 

ayltlffl tat m111r m,y bl 
r9quirwd. Verify htr llfflP 
with MSFN. 

G) Coneidontion "'°"Id bl 
...,to...-oraal~tr 
lllment o,ntion. 

SM-2A-197ZG 
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FUEL CELL MALFUNCTIONS 

l FC l ( 3) 

YELLOW 

la FC. l (3) SKIN TEMP HI 

lb FC l (3) SKIN TEMP LOW 

le FC l (3) COND EXH TEMP HI 

ld FC l ( 3) COND EXH TEMP LOW 

le FC l ( 3) pH HI tb - QB. 

lf FC l ( 3) REACS tb - QB. 

2 FC l (3) 02 (H2) FLOW HI 

3 FC l (3) o2 (H 2) FLOW LOW 

4 FC REG o2 (H 2) OUT PRESS HI 

5 cb FC l (3) PUMPS AC - OPEN 

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

DATE 9/1 /72 

INDEX -
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DATE 9/1 /72 

SYMPTOM 

FUEL CELL 

FC 1 (3) 

YELLOW 

LiQhtonif: 

On, or mora of the 
six monitored 
function, uclldt 
its limits. 

FC 1 (31 SKIN 
TEMP HI 

)4IOGf 

lb,-------. 
FC 1 (3) SKIN 
TEMP LOW 

PROCEDURE 

1 

Isolate FC mall YES 3 C&WS 
t----➔•~•-F C....!!!IN'.'.:0'.'.:H:..'.1..::·...::1(:;31::,_.f----.. t,F;:';AILURE 

NO 

< 3600F 
LOW 

• Monitor perforiiiinc ■ 
by on board readouts 
Operation norm? 

NO 

FC CONO EXH 
TEMP (TCEI 

....... .-.-2-- FC INLINE 
HTR FAILED ON 

performance? 

Prolonged operation 
) 500°F will result 
in eventual F C 
failure 

S INTERNAL 
FC FAILURE 
PROBABLE 

• C/W INHIBIT 
3B (4BI • 
!fil!!D!I 

If FC current deer 
to 5 amps, shut 
down FC 

FC 

EPS 

SSR-1 

PAGE 7-3 

REMARKS 

CD Closure of H2 and/or 02 
ractant valva will activ111 tb & 
CfW FC status light. Pr .. nt con• 
figuration for FC REAC cb's is 
cloHd. 

Rapid crew r11ction ,.qui,.d 
to pravtntloss of F C ( < 20 IICS

H 2 vfv;<90acs 02 vfvl 

© FC pump cb's, 02 and H2 flow 
low, 02 i nd H2 rwg out prna, and 
sys p1rform1nc1111 part of sys vari• 
fication, but P not monitonod by 
C.ution and Wami"' sys. 

CD If TcE also abnormal, 1nt11 
1ppraprilt1 Tee praceduno (le or 
ld). 

(v Open circuit will retain FC 
residual capacity through FC inline 
heaters, prev1ntin1 KOH solidifica· 
tion. Purging H2 will tend to reduce 
FC tamp. H2 purge flow is 0.7 pt1h. 

H2 purge should be prec1dad when
lVlr possible by:::::20 min of H 2 
purge lin1 tr opmtion. Criticality 
of op111tion lbova SOO"F may pra
cluda this oparation. 

or 

• Deer t11ct loads 
or 

Maintain Ts~IN 
be1-n 380 F and 
475°F by pariodic 
open-circuiting FC, 
reducing loads or 
H2 purge. 

SHUTDOWN t.\ 
\!, RNCtivata inline htr on opan 
circuit F/C. 

• FC 1 (31 PURGE · 

~ 

I-Y!.:E;::S~--..11--::::-':'FC'::h:':'t~n=:of::f :-i,.:,Y,:;:ES:.,_ ___ , J H2 BYPASS 
• FC 1 (31 HTRS . FAILED IN 

OFF EXCESSIVE 
- BYPASS POSITION 

FC cur,.nt deer 
2-5 amps? 

© MASTER ALARM and SM PWR 
DISC Its will coma on whln nocon
necting opan-<ircuitld FC to bus. 

CD If TSKfN continua to deer, FC 
op1111tion may continua until 

::t:3300F with d•ldld autput. 

~ 

l 
THRU 

lb 



le 
THRU 

ld 

PAGE 7-4 

SYMPTOM 

FUEL CEL~ 

le-------
FC 1 (31 C:JND 
EXH TEMP HI 

>175DF 

PROCEDURE 

2 
2 Initiate 

......... r:5.--min Hz purge 

13 Inhibit foiled -r 

• C/W INHIBIT 
3A (4AI • 
INHIBIT 

cb FC 1 (31 
PUMPS AC • Of'EN 

TCE deer? 

YES 

8 Inhibit failed •nsor 

• C/W INHIBIT 
3A (4AI • 
INHIBIT 

11 FC u•bl1 
L..-~ma,....,.inllin TCE 

D IN OVER < 225DF & TSKIN 
REGENERATIVE >J80DF & <4750 
POSITION DR by H2 purgint for 
FLOW coolint, Mllf 
RESTRICTION romonl end open 

ckt if roqd. 

NO 

V-1-T perform 
anti normal and ,_N_o..,i.:..._.:,..;..::.i 
compatible with 
other FC? 

V-1-T 
PERFORMANCE LOW 

7 Tee cycles 
greater than other 
FC following load 
changes or TSKIN 
doer in > 30 min? 

YES 

• Open circuit 
FC 1 (31 

eFC 1 (31 
PUMPS · off 
(ctr) -

• (C°1 (31 
HTRS • OFF 

eM1int1in
TSKIN >380°F 
& <475Df by 
periodic load 
operation. 

eCryo uugo 
dltlrmi
docision to 
tllut down FC 

• Open circuit 
FC 1 (31 

e FC 1 (31 HTRS • 
OFF 

e Maintain TSKIN 
> 3800F & 
<475°F by 
periodic load 
operation. 

11 Inhibit foiled •nsor 

• C/W INHIBIT 
3A {4A) . 
.!!!.!!!!!! 

DATE 9/1 /72 

REMARKS 

(D Cyclic ovorh11u to 250°F may 
be tolerated . U• Hz purve to pre
vent steady stall Tee from IXCNd· 
ing 225°F at 25 amps. 

@ If possible. Hz PURG LINE 
HTR should b1 !!!) (up) 20 minutn 
prior to purge. 

@ FC load changes may affect 
rates of temperature change. 

©-If coolant pump failure is con
f,rm~d by MSFN repon rad in and 
rad out temps converging. turn 
FC PUMPS • off (ctr) for affected 
FC. - -

@ Loa of glycol pump will rault 
in loa of Hz pump duo to ovor
huting. Hz pump loa will result in 
in-lino htr burn out if usod. 

@ MSFN can dotormina ii 
reduced flow condition nists. 

(D MASTER ALARM and SM MR 
DISC IU will com, on when recon
necting op1n-ci rcuit1d FC to bus. 

CD low Tee is no rntriction to 
FC operation ii rod out and TSKIN 
art maintained within limits. 

@ If Hz pump is not running, 
inline htr will burn out if used. 

(!) MASTER ALARM and SM PWR 
DISC Its will come on when recon
necting open-circuited FC to bus. 

© Sine, continuous operation with 
rad out tamp <-JOOF may rosult in 
rad lrNzing or hith p,_,ro drop 
and pump stall, conlidorotion may b1 
tivln to rat bypa. H-. this 
proc:edu11 may bl III imwnibll 
IC1ion. 

@ Porform11101 may bl improved 
duo to lloctrolyll dlhydrotion. 
Volllfl should bl mointainod within 
limits. 

SM-2A-201131 
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SYMPTOM 

FUEL CELL 

le-----~ 

FC 1 (3} pH 
HIib-~ 

ph ~ 9 

·1 FC 1 (3} 
...,_-41fcci:uii,rrent deer con

tinuously or nur 
zero? 

YES 

11------
FC 1 (3} 

REACS tb • !!f 

PROCEDURE 

Check reg out 

• SYS TEST (2} -
1A, 5A (N2 press} 
2A, 6A (02 press} 
JA, 7A (Hz press} 

02-N2 or Hz-Nz 
4P< 0.2 vdc (2 psi I 
or 4P > 0.9 vdc 
(13 psi}? 

SN6R 
FAILURE 

FC 
SHUTDOWN " 

When open circuit ing 
one of two FC's 
insure main buses 

ND isolated with one FC 
on eech bus 

4 Inhibit fai led sensor 

• C/W INHIBIT 
JC (4CI • 
INHIBIT 

up mans of 
dttormining pH. 
Monitor FC per
formence and 
REG OUT 
PRESS 

Open circuit & 
check FC 1 (3} 

• SM PWR SOURCE 
1 (3} MN (B)·OFF 

e cb FC1 (3) -
RAO/REACS -
close (verity) 

• fci (3) REACS • 
on (up) (cycle 
iw several times} 

,..,..T""----, YES 
6 Continued FC 
operation polliblt. 

FC 1 (3) REACS 
tb - gray? 

Monitor V-1-T ptr· 
form111ct for 

7 Inhibit failed ■nsor decision to continue 

• C/W INHIBIT 
JD (4D} • 
!!!1!111 

or shut d-, FC 

• FC 1 (3} MNA or 
MNB - !)!! (up} 

EPS 

SSR-1 

FC 
SHUTDOWN 

REMARKS 

G) Litmus paper located in 
medical kit. 

2 

Do not purge FC if flooding is 
SUSIJected. Plugging of common 
vent line may result. 

1101111 potable HzO tk for 
60 min to direct conteminat■d 
HzO to -11 tk. Perform waste 
wat■r dump II soon u possible 
after this op1r1tion. 

(D Rapid crew reaction required 
to prevent loss of FC (< 20 S1CS· 
H2 vlv; < 90 ■cs Oz vtv} 

r.;,. ampsx2 
\!.I FCOztlow::::~ 

amps• 2.5 
FC Hz flow::::~ 

@ Shocks due to pyro functions 
and vibmi0111 can shuttle walft 
clo■d. Hz..._ .. mon ..;. 
tiwlthonOzVWMI. 

SM-2A-2084F 
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THRU 

4 

SYMPTOM PROCEDURE 

2 .------

FC 1 (3) 02 (H2) --
FLOW HI 

02 ~0.8 111>h 
H2 >0.1 pph 

02 < 0.3 pph 

H2 '· 0.04 pph 

5 Cycle purge vlv 

• FC 1 (3) PURGE · 
.Q_z_(_t!zl then OFF 
2cir3limes 

Flow norm' 

REG PRESS low 
or deer' 

YE S 2 DC amps check 

• FC IND sel • .!.Q) 
Amps co rrespond 

to FC fl ows' 

YES 

YE S (BOTH LOW) 

F C purge will cause 
a deer in press and 
possible FC flooding 

FC REG 02 (H2I i...-... ,-..~ 

OUT PRESS HI press 
Check reg out loY•E•S~2_, F C current 

chec k 

,_70 psi 

e svs TEST 121 . 
1A, 5A (N2 press) 
2A, 6A (02 press) 
3A, 7A (H2 press) 

H2 (02) · N2 > 0.9 
vdc (13 psi)? 

NO 

• DC IND sel • 
~. ~ 

Current deer con• 
tinuously or near 
zero? 

NO 

for decision to cont 
FC oper or 
shutdown 

operating possible. 
Monitor V-1-T per
formance and cryo 
usage fo r decision 
to shutdown F C 

FC 
SHUT 
DOWN 

• Reconf igure FC loads 
eSM PWR SOURCE t 

13) MNA IBI • OFF 

NOTE : FC shutdown 
may be necessary 

Ft SHUTDOWN 

DATE 9/1 /72 

REMARKS 

u) FC02FLOW • ampsx 2 

100 

FC H FLOW • amps x 2.5 
2 1000 

(D An accurate magnitude of the 
internal short can be determined 
from the reactant flowi when the 
FC is on open ckt . 

Q) FC reat:tant conversion effi
ciency will continue to degrade with 
!lme. 

© Future pu rges may result in 
h,gh flow. 

(j) FC flow and press instrumen
tation powered by INST PWR CONT 
cb 's (pnl 276) . 

(D Flooding ,s most probable 
cause. Isolate potable tank to 
direct possible contaminated H20 
to waste tank until FC condition 
is posit ively determined. 

@ If reactant ~p dropsto less 
than 2 psi above N 2. shut down F C 
to avoid flooding. 

© Other reactant indicator may 
be uU!d for affteted flow indication. 

(j) pH HI tb may indicate bp. If 
so , isolate potable H20 tank for 
60 min , to direct contaminated 
H20 lo waste tank . 

(D Failure of N2 regulator will 
raise H20 , 02, and N2 press but 
not dangerously . FC should con
tinue to oper■II 11 now press with 
slight performance ch1nge. Heat 
tr■ nsfor will not b1 affected by 
incr in eccumulator press. 

SM-2A-2360A 
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- SYMPTOM PROCEDURE REMARKS 
FUEL CELL 

5 
3 CD This condition will rhult in 

cbFC1(3) Attempt NO 3 FC u11bl1 low TCE and/or high TSKIN -

PUMPS AC · reset for pnk loads 
OPEN CD pH Mnsor lost sine■ power is • cb FC 1 (3) • Opon circuit 

PUMPS AC · FC common to pumps. 

close_ • FC 1 (31 
@MASTER ALARM and SM PWR cb reset? HTRS • OFF 

• Maintoin- DISC 115 will com■ on when rtcon-
YES TSKIN n■<ting op1n-circu it1d FC to bus. 

> 3800F & 
< 475°F by 
poriodic load 
oporation 

T rans1ent caused 
cb to open 

6 I CD If both potablo & -t• H20· 

FC 1 (31 V-I-T Compare Potable & ranks aro full, poaiblo frNzing of 5 
PERFORMANCE V-I-T perform-

-ti H20 dump lint may bo cause. 

THRU 
LOW I 

ance of both • H2 PURG LINE CD Vlfify pur,o flow by incr in FC's. HTR • on (up). 6 
• Record V-I-T 20 min prior to 

ructont flow. 

I 
for each FC purge 

• Compare • FC .1, 3 PURG • 
with V-I-T 

32a 10 
02 for 2 min 

curves then - OFF 

I P!rformance WASTE H20 OVE RBOARD • FC 1, 3PURG • 

low on both DUMP NOT DR AINING _!!iforl min 

FC 's' 20 sec then 
4 CONT AMI · OFF 

I 
NO NATION IN YES 
(ONE FC REACTANTS Performance 

- LOW) OR PURGE improved on both 

INEFFICIENCY FC's? 

I 
NO 

2 
5 Purge one FC 

I 
H2 PURG LINE purge 

HTR • on (up) Continue purging 3 @ Amm■tlf accuracy can bo 
20 min pr ior to as long as vorifiod by FC roactont flow. 
purge improved per· Voltoge 34-38V7 

I FC 1, (31 PURG • formance results FC 02 flow • amps• 2 
Qz_ for 2 min 
then - OFF 

100 

I 
• FC 1, WPURG_· 

~for 1 min FCH2flow• ~ 
20 sec, then 1000 
OFF 

I information for 
V-1-T chock 

I 
© If 2 FC's aro in operation both 
FC's should bo tied to both bu"' 
for this chock. Time must be 
allowod for TSKIN to stobilin. 

I 
I @MASTER ALARM and SM PWR 6-"- DISC ltJ will com■ on whon r1<on-

If F C current deer nocting opon-circuittd FC to bus. 

I 
to 5 amps, shut 
down FC 

• DC IND sel • • 
FC SHUTDOWN 

I 
FC 1 (31 

• Opon ckt 
attocttd FC 
(momentarily) 

I FC flow ·>o? 

- SM-2A-20B5G 
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PAGE 8-2 

PWR DIST MALFUNCTIONS INDEX 

1 MN BUS A(B) 
UNDERVOLT 

YELLOW 

la I I AC BUS 1(2) I I 
YELLOW 

1 b I Ac Bus 1 ( 2) OVERLOAD I 

le MN BUS A(B) INDICATES <26 voe 

ld AC BUS 1(2) VOLTAGE LOW 

le AC BUS 1(2) VOLTAGE HIGH 

2 11 INV l TEMP HI 

YELLOW 

3 I SM PWR DISCONNECT 

YELLOW 

4 SUSPECTED HI CURRENT FOR CSM CONFIG 

5 BAT CHGR CURRENT ZERO 

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

6a FC tb's ALL GRAY 

7 PYRO BAT VOLTAGE <35 voe 

SSR-1 FUEL CELL SHUTDOWN 

SSR-2 BUS SHORT ISOLATION 

DATE 9/1 /72 
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SYMPTOM 

YELLOW 

Light on ii : 

OC volts<26 

1 ■ r.::=====:i 
AC BUS 1(2) 

le 

YELLOW 

Light on it : 

AC volts<95 
or>1JO 

AC BUS 1 (2) 
OVER LOAD 

Auto disc and It on it : 

Jf) at 27 amps tor 
15±5 sec or l•at 
11 amps tor 
5±1 sec 

MN BUS A(B) 
INDICATES 
<2s voe 

PROCEDURc 

AC BUS 1 (2) NO O C volts ck 

•OC IND sel -
YES M!:!..Affil NO 

Whenever AC snsr 
reset is a ti empted , 
sw should be held 
at RSET only 
momentary lest 
possible overvolt 
age be applied to 
system components. 

• AC 1(21 RSET -
RSET 

AC BU S 1(2) 
OVERLOAD It 
stays on or comes 
on again? 

NO 

18 TRANSIENT 
OVERLOAD TRIP 

QC volts ind 

YES 

DC vol ts<26' 
YES 

6 DC load ck 

• DC IND set - SM 
SOURCE 1 - ---..-~ 
&-3--

NO 

YES 

FC V-1-T 
PERFOR MANCE 
LOW 

• Remove 
F/C(s) from 

• Reconf igure 
inverter(s) to 
restore AC BUS 1 
(2) 

11 OC volts ck 

• OC IND ,el -
MN A(B) 

ND 

EPS 

SSR -2 

BUS SHORT 
ISOLATION 

YES 
12 Reset snsr 

• MN A(B) RSET -
.!!ill 
MN BUSA(BI 
UNDERVOLT 

'-------~1..,._5 SHORTON 
AC BUS 

YES 

23 • Remove 
inverter from 
affected MN BUS 

Amps still high? 

YES 

It suited, verify 
redundant svit com
pressor operating. 

BUS SHORT 
ISOLATION 

• Remove 
F/C(s) from 
affected bus 

• Reconfigure 
invtrter(sl to 
restore AC BUS 
1(2) 

5 R1pl1<1 
l--l-&'w,"'·1h redur-.lant inv 

EPS 

SSR -2 

BUS SHORT 
ISOLATION 

PAGE 8-3 

REMARKS 

(D Open cb's m1y rnult. 

(D Rn,t AC stnsor to txtinguish 
AC BUS It. 

(!) Light comes on and inverter 
is disconnected from AC bus when 
AC current exceeds 27 amps 
(J phases) or 11 amps (single phaso) . 
AC BUS OVERLOAD it may take 
from 4 to 20 sec to come on after AC 
BUS 1(2) It on. 

@ Romola probability. 

@ Placing AC BUS 1 or 2 RSET 
sw to RSET and releasing insures 
a MASTER ALARM pb/lts - on. 

© Original inverter may be used 
with AC BUS 1(2) RESET sw left 
ON and EPS SNSR PWR 1(2) cb 
opened. Subsequent auto inv dis
connect and indication for over
voltage and owrtoad lost and 
undervoltago indication lost. 
Ovtrloed indication un1ffocted 

SM-2A-2241 C 

◄ 

1 
THRU 
le 



le 
( CONT) 
THRU 
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SYMPTOM 
PWR DISTR 

le cont 

1d ...-------. 
AC BUS 1(2) 
VOLTAGE LOW 

<J13wc 

11 ,--------, 

AC BUS 1(2) 
VOLTAGE HIGH 

>117 VIC 

YELLOW 

Light on ii : 

Temp>190+JDF 

PROCEDURE 

21 AC volts ck 29 R•set snsr 

• AC IND .. 1 - t,v.,e_s ________ .i • AC 1(2) RSET -

BUS 1(2) 8A, 8B .,__=R=SE=T'------' 
and IC AC BUS 1121 It -

AC volts normal 
(113 to 117)7 

NO 

ALL 
LOW 

• AC 112) RSET -
RSET 

>128 

(hold while 
noting VOit"9e , 
any phasa) 

ONE PHASE 
OVERLOAD 

YES 

1(2) -
BAT BUS 
amps > 1.0 

112) RSET -
ii BAT BUS 

-----------•I• AC 112) RSET - i-;N;.;;0;,__-41 .. 

Gly evap prim 
(sec) out temp hi' 

YES 

SEC G LY 
EVAP OUT 
TEMP HIGH 

AC volts <113 or 
>117vac? 

RSET 

AC BUS I 12) It -
stays out and volt 
a norm? 

YES 

AFFECTED 
INV UNDER
VOLTAGE 
FAILURE 

turn original 
inverter off. 

INV 1 TEMP HI It · 
!?.!!!Within 15 min? 

YU 

It su ited , ver ify 
redundant suit com
pressor operating 

BUS SHORT 
ISOLATION 

2 

INV 1 TEMP 
HI INSTRUMEN
TATION FAILURE 

'----~'~ INV FAI LEO 
INTERNALLY 

DATE 9/1 /72 

REMARKS 

(D Placing AC BUS 1 or 2 RSET 
sw to RSET and relnsiflll ina,r■ 
a MASTER ALARM pb/lts - on 

@ Subsequent auto inv dis
connect for overvoltagt and over
load lost if ch and sw left closed , 
overload indication and auto dis• 
connect available bu! ovtrvoltage 
may not provide auto inverter 
disconnect. 

@ Subsaquant auto inv diiconnact 
for ov1rvolt191 and und1rvolt191 
indication tort . Overload indication 
uneffectad. 

@ AC BUS OVERLOAD It may 
taka from 4 to 20 ac to come on 
altar AC BUS 1 (2) It on. Litht 
com■ on and inwrter is diacon
nactad from AC bus~ AC cur
rent ncNds 27 amps (3 pha) or 
11 amps (aiflllla i,ha). 

(D Rafar to chacklist lor invanar 
cha,..,..,. 

@ Inv u■bla but no hi~ tamp 
indication available. 

SM-2A-2242C 



DATE 9/1/72 

4 

SYMPTOM 

PWR OISTR 

YELLOW 

Light - on 
OYOrload >75 amp 
Rav cur,-nt >4 amp 
(Assumes 

FC 1 - MNA and 
FC 3 - MNB) 

SUSPECTED 
HI CURRENT 
FOR CSM 
CON FIG 

C,W FAILURE 

NO 

3 AMMETER 
CIRCUITRY 
FAILURE 

YES 

PROCEDURE 

NO 

MN BUS A(BI 
UNOERVOLT 

2 Check high load 
equipment 

2 

• RAD PRIM HTR - (17 amps) 
• RAD SEC HTR - ---

(17 amps+ 17 amps) 

• 02 HTRS -! 11 amps) 
• FC HTRS • 2-5 amps/fCI 
eSM RCS ENG PKG HTRS • 

(3.3 amps/quad) 
• Ck pumps, compr's fans, and 

other operating equipment 
for degradation 

eBUSSHORT ISOLATION 
SSR -2 

Cisc FC amps 
or hi? 

FUEL CELL 
SHUTDOWN 

REMARKS 

G) MASTER ALARM and SM PWR 
DISC Its will come on when 
~connecting open-circu ited FC 
to bus. • 

CD During actual overloads, the MN 
BUS UNDERV0LT It may bt on 
• long as 20 sac belore the SM 
PWR DISC It . 

r,'\ amps x 2 
\V 0 2 FL0W :::t-------'---

100 

amps x 2.5 
H2FLOW~ 

CD a. E CS rad htrl operate : 
RAD PRIM OUT TEMP 

< -15°F 
RAD SEC OUT TEMP 

<+450F 

b. Cryo htrs & lam operate : 
02<B65 psia 
H2<225 psia 

c. FC htrl operate : 
TSKIN <380°F 

d. SM RCS htrs operate at pkg 
ttmp: 

PRIM <115DF 
SEC<115DF 

3 
THRU 
4 



5 
THRU 
SSR-1 

PAGE 8-6 

SYMPTOM 

6 

PWR DISTR 

BAT CHGR 
CURRENT 
ZERO 

BAT BUS A(B) 
CURRENT >1 .G 
WITH MN BUS 
TIE(2) · .Qtf_ 

PYRO BAT 
VOLTAGE 
< 35 voe 

SPECIAL 
SUB 

ROUTINE 

SSR -1 

FUEL CELL 
SHUTDOWN 

I 
I 
I 

--

I 
I 

PROCEDURE 

Bat chgr volls 

>3B 7 

YES 2 eBAT CHG · 
1----------.i-"iiuiT,;ther hais 

3 OPEN CKT 
ONE BAT CHGR 
CKT 1--------< 

4 • BAT CHG . 5 OC AMMEHR 

Current still zero? 

YES 

6 eBATCHG 
A(B. Cl ot her bats y FAILED (ANO 

f===~--,,.,,.,...-1 ES ORIG BAT LOW) • cb BAT CHGR 
BAT AIB , C) 

~ 

BUS SHORT 
YES ISOLATION 

BUS SHORT 
ISO LATION 

Replace pyro bat with entry bat 

• tb PYRO BUS AIB) PYRO BAT A(B) • .'!J!!!'__ 
• tb PYRO BUS A(B) BAT BUS AIB) • close 
• OC IND sel · PYRO A(B) 
• Verity DC volts a; BAT BUS AIB) 
• DC IND sel • BAT BUS AIB) 

2 • FC 113) HTRS • OFF 3 Relieve press on KOH of tailty 
e FC 1 (3) PUMPS · oil (Cir) FC at TsKIN ~ 2000F 
• cb FC 1(3) PUMPS AC · QI!!!! • Hz PURG LINE HTR • (~) e cb F C 113) R EACS · close 20 min prior to pur111 • FC- 113) REA CS · OF-F -
e cb FC 113) REACS ~ • FC 113) PURG • ~ 

• SYS TEST 12) -2A A) 
• FC 1(3) PU AG • _l:!l (whtn Oz 

■pproachtl stlblt v1lu1) 
• SYS TEST (2)-3A(7 A) 
• FC 1(3) PURGE· OFF (1fter Hz 

■pprOKhts lllbll 'tllut) 
• Hz PURG LINE HTR • lli 

DATE 9/1 /72 

REMARKS 

(D Affected b1ntry mitf,t still be 
chlrgld throutt, IIAT TIE cb'1. 

@Battery charging capability lost 

CD Bat bus current will be< 1.0 
amps tor all mission phases except : 

a. Prolaunch ( <3.0 amps) 
b. Boost & insertion 
C. ~V man■UVIIS 
d. Ooorbit & 1ntry. 

@ II A·, B & C b111 on MN bulls, 
cycling MN BUS TIE switcha m1y 
correct th■ probl1m. II not, MN 
bus ti, will hoVI to b1 ■ccomplished 
by cb action . M1y h1v1 to char111 
battery through oth■r b1tt1ry bus. 

@ Not val id after FC shutdown. 

CD It is crow option to IIIVI a 
m1in batttry conntttld to I known 
short to reta in redundant pyro cir-
tuit capability . II de •mP< > 30, 
except cb PYRD BUS A(B) to opan 
within I to 5 min and loa of 
redundant pyro circuit. 

CD FC will not rt■th TSKIN = 
200°F tor ■pproximlltly 41 hours 
KOH will bt 10lidilild II TsKIN 
~200oF. Tht ,rtts is rtlihld to 
rtdutt tht poaibility of corrosivt 
fluid l11king into tht SM 1nd to 
insuro ••ling of tht check wlw, 
ilol1tin1 tht pollbl1 ,..,.,. from 
th■ FC. 

SM·2A·2244C 
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DATE 9/1/72 

SYMPTOM 
SSR-2 
..-------. 

BUS SHORT 
ISOLATION 

PROCEDURE 
BAT 
RLY..------

..-...------, BUS Bat chgr to 
bat bus 

5 Individually 

•cb BAT BUSA 
BATA -~ 

•cbBATRLY 
BUS BAT 8 • 

.!!l!!!l 
• BAT CHG - A 

. close equip cb's or 
sws while moni
toring FC current ~ • DC IND sel-:SAT 

.£!!§1! -
Whenever AC BUS 

NO 1 (21 It and AC BUS 
7 •INV1(2) · () 
to affected bus I 2 OVER LOAO 

l-======---1 .. 1--4 It are both on. 

BAT CHGR 
amps)O? 

NO 
AC BUS I (2) invener must be 
OVERLOAD It on? disconnected from 

YES AC BUS 1(2)within original configur1-
tion . Close cb's to 
isolate atfacttd 
equip. 

5 sec to preclude 
invenar failure. 

11 ACl BUS reconfiguration 

•INVl - OFF 
•INV 1 AcT°OFF 
• SUIT COMPif:AC2 
• FOAi SEL - 2 --
• BMAG MOOE (31 - RATE 2 
• S BO PWA AMPL PRIM · SEC 
•SBOXPNOA-SEC -
• FC 1 PUMP - AC2 
• GLY PUMPS-:-fA°C2 
• BMAG 1 PWA • fill 
• G/N L TS - AC2 
• SIG CONDA /OR BIAS PWR 1 • 

AC2 
•Control GLY EVAP IN TEMP 

vlv manually to maintain evao 
outlet temp )40°F 

• RAO FLOW CONT AUTO · 2 
•BATCHGA - AO -

13 ACl BUS non -transferable 
loads 
EPS/CAYO 

• Tank 1 H2 fan 
• Tank 1 H2 & D2 qty & temp 

sig condr (IC) 
ECS 
• Cabin fan 1 & 2 
• Man cont prim evap stm vtv (IC) 
• Auto cont prim gly cont vlv (IA) 
• Sec loop evap cooling (IA) 
• Elect cont suit heat 1xch gly 

bypass vlv (18) 
• Rad flow contr 1 & rad isol 

vlvs (IC) 
scs 
•GOC (all modes 1xc1pt RSI) 
• FOAi I 
• BMAG I IA TT HO LO , RATE 

CMD I 
• Min Imp (IA) 
• AHC 1 MTVC (IA) 
• Rate cmd prop att cont (IA) 
• Auto .d V (IA) 
• -GPI 1 P & Y ind (IA) 
• SIVB 1 F & D ind (IA) 
LIGHTING 

-~ 
• EMS numerics & grid 
• Mission timer numerics (pnl 21 
• □SKY pushbuttons 

ca,tion and status (pnl 2) 
EL for pnls 1 thru 9, 15, 16 

• Sys 1 SM running Its 
2 lftmants 

12 AC2 BUS reconfiguration 

• INV 2 - DFF 
• INV 2 AQ. OFF 
• ELEC PWR - ECA 
• Ver ify OMNI in proper config-

uration for MSFN 
• FC 3 PUMPS - ACl 
• BMAG 2 PWR TfF 
•FOAISEL - 1 -
• SIG CONDA/OR BIAS PWA 2 -

ACl 
• BMAG MODE (31 · RATE 1 
• Act ivate SEC COOL LOOP 
•Shutdown PRIM EVAP 

EPS/CRYD 
• Tank 2 H2 fan 
• Tank 2 H2 & 02 qty & tamp 

sig condr (IC) 
ECS 
"Prim evap tamp cont unit (IA) 
• Rad flow con tr 2 & isol vtvs (IC 

scs 
•MTVC (RATE CMD, ACCEL 

CM □) 
• Prop rate cmd (TVC, ATT 

CONT) 
• FOAi 2 
• BMAG 2 
• RSI (IA) 
• GOC (IA) 
• Auto .d V (TVC) (IA) 
• Ordeal 
• GPI 2 P& Y ind (IA) 
• SIVB 2 F & 0 ind (IA) 

LIGHTING 
• EMS roll an & scroll Its 
• Mission timer numeria 

(pnl 306) 
• □SKY pushbuttons 

caution and status (pnl 140) 
• EL for pols 10, 100, 101, 122, 

225,226,229, 230, 275, 306 
• Sys 2 SM running Its 

(2 1l1m1nts) 
•Spot It 

4 Current drain 
on BAT ALY BUS. 
Bus loss depends on 
magnitude of 
current drain 

6 Isolate BAT 
ALY BUS from 
BAT A & 8 

e cb BAT ALY BUS 
BAT A·!!£!!! 

•cb BAT ALY BUS 
BAT 8 ·.!!J!!!l 

• Return BAT A LY 
BUS load to 

BUS non
transferable loads 

EPS/CAYD 
• FC reacs vlvs, latch 

ckt & tb 's 
• F C rad bypass vlvs 

& tb 's 
• FC to bui cont 

& tb's 
• DC undsrvolt 

sensing if CW 
NORM · ACK 

• AC owr/undarvolt 
■nsing & CW It 

• AC avid CW It {if 
CW NO RM - ACK) 

• lnvtnar cont 
(DC &AC) 

PAGE 8-7 

REMARKS 

G) If short circuit 1mps<2.0, it is 
1 craw option to maintain bat relay 
bus pDMrwd to main AC bus ■n· 
son and FC own:urm,t/,_.cur
rant protletion functions. Iner-.! 
ba«-y ,....... cycle may bt 
requirwd. If short cim,it )2.0 amps, 
clDN bit fllty bit A or bit B cb's 
only whtn 19q11irwd to optr1119 equip
ment con..ied to bit rtlay b111. 

SM-2A-224ti0 

SSR-2 



SSR-2 
CONT) 

SYMPTOM 
SSR-2 (CONTI I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PROCEDURE 

l!U • DC IND 111 • 
SM SOURCE 1(3) 

eSM PWR 
SOURCE 1(3) 

.ll.J Individually MNA (8) . .!ID. 
Q) 

DATE 9/1 /72 

REMARKS · 

@ MASTER ALARM ind SM PWR 
DISC Its will com, on when recon
necting op1n-circui1od FC to bus. 

Q) Place two batteries on rom1in
ing bus for SPS maneuvers. close equip cb's or NO (momentarily) YES 

sws while moni- i.-...::~--::-:----:::-:::-:-;.:.::::.--•: 
taring FC current DC amps >25? 

l.!lJ AFF ECTED 
MAIN DC BUS 
LOST 

18 I MN BUS A reconfiguration 

• SM PWR SOURCE 2, 3 • .!MJ! 
only 

• SM PWR SOURCE 1 MNA • 
OFF 

• SI\I PWR SOURCE 1 MNB • 
on UI>. (if req) 

elNV 1 ACI • □ FF 
elflV 1-DFF
elNV 3 · MNB 
e lNV 3 Acf:°on (up) 
ecb MNA BAT BUS A · open 
ecb MNB BAT C • close -
•SUIT H2D ACCUM AUTO ·l 
•SM RCS B&D eng pkg htrs • 2, 
• SM RCS B&D quad hl<l • ill 

• BMAG MODE (3) - RATE 2 
eFDAISEL - 2 -
• URINE DUMP · HTR 8 
eWASTE H20 DUMP · HTR B 
• RHC PWR DIR 2 • MNB 
eAUTO RCS SEL (lsf"'°MNB 

(asr!qd) -
• RAD PRIM HTR • I 
• RAD FLOW CONT-AUTO • 2 
eSPS HTRS • SEC -
eSCS TVC (217i'ATE CMD 
• Use RHC'S for RCS dump, not 

CM PRPLNT DUMP sw 

20 I MN BUS A non-transfmblt loads 

EPS/CRYO 
e TanklHzhtr 
• Tank 102100w htr 
• Tank 2 Oz 50w hlr 
• Tank 1 02 vac-ion pump 

ECS 
e'Prim evap H2D man cont 
• Prim 2 rad htr cont 
• Rad flow contr 1 & auto select 
• Rad isol vlv man sel 
• HzO accum I 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 HzO vlv (open position) 

RCS 
.CM sys 1 hl<l 
• CM sys 1 fuel & oxid purge 
• CM oxid interconnect 
• CM fuel/He interconnect 
• CM sys 1 prplnt dump (61 sec 

TD) 
• CM sys 1 prplnt isol vlv & tb 
• SM 8 & D quad Ho 1 & 2 isol 

vlv & lb 
• SM 8 & D quad prim/sec 

prplnt isol vlv & tb 
e SM 8 & D quad sec fuel p,.■ 

isol vlv 
• SM 8 & D PSM prplnt isol vlvs 

& tbs 
• SM PSM prim manif isol valves 

(redundant) 
• SM PSM prim He isol vlv 

(,-dundant) 
• T ransllf mot M 1 

~ 
• Pi tch & yaw (prim) gmbl mots 
• Enable pwr sol driver I 
e He vlv 1 & tb 
• Primary pilot pre-vlv 
• Pilot vlvs 1 & 2 
ttPrim htrs 

scs 
•F□AI 1 total attitude 
• GD C (except RSI) 
• BMAG 1 htr & CW 11mp It 

(eventually lose BMAG 1 11 

temp decr!asas) 
• Auto coils CM RCS 1 (ii prior 

to CM/SM sep) 
• Dimt ullage yaw DJ & 84 
• Auto /iV 
• Auto attitude hold 
e Rate 1 MTVC 
• RHC pwr dir 1 

a. MNA/MNB 10 half of j111 
b. MNA 10,all jets 

• RHC pwr dir 2, MNA/MNB to 
half of jets 

LIGHTING 
e RH girth shelf flood (lixod 

mode) 
• RH couch flood (fixed modal 
• 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 (pnl 2) 

DOCKING 
• Sys A probt conntctor 

(howewr A & 8 connttton 
may bt switched) 

MNA I MNB 

19 I MN BUS 8 monfiguration 

eSM PWR SOURCE 1, 2 • M!tA, 
Q.!!!y 

eSM PWR SOURCE 3 MNB • 
Q£f 

• SM PWR SOURCE 3 MNA • 
on UR (ii req) 

elNV 2 AC2 • OFF 
elNV2 -0FF
elNV 3 · MNA 
e lNV 3 AO.on (up) 
ecbMNBBATBUSB -~ 
ecb MNA BAT C • close 

• BMAG MODE (3) • RATE 1 
eRHCPWR DIR 1 -MNA 
• AUTO RCS SEL (16)-MNA 

(asreqd) --
eELEC PWA • ECA 
• RAO PRIM HTR- 2 
• RAO FLOW CONT-AUTO • 1 
eSPS HTRS . PRIM -
• Use RHC'S for RCS dump, not 

CM PRPLNT DUMP sw 
• SM RCS A&C quad ht<l • SEC 
•SMRCSPSMlht<l · lli -
•SM RCS A&C eng pkg ht<l • Z, 

21 j MN BUS B non-transforablt loads 

EPS/CRYO 
elanli'1H2 htr 
• Tank 2 02 100w htr 
• Tank 1 Dz 50w htr 
•Tank 2 02 vtc-ion pump 

ECS 
•Sec evap HzO vlv man cont 
• Prim 1 rad htr cont 
• Rad flow conlr 2 
• Prim rad in temp ind & PCM 
• H20 accum 2 auto & man 

cont 
• Urine & wast, dump htr 8 
• Steam duct htr 8 

RCS 
.CMsys2 htrs 
• CM sys 2 fuel & oxid purge 
• CM fuel interconnect 
• CM oxid/He interconnect 
• CM sys 2 prplnt dump (61 SIC 

TD) 
• CM sys 2 prplnt isol vlv & tb 
• SM A & C quad Ht 1 & 2 isol 

vlv & tb 

• SM A & C quad prim/sec 
prplnt isol vlv & tb 

eSM A & Cquadrac lutl pr• 
isol vlv 

• SM A & C PSM prplnt isol vfvs 
& tbs 

• SM PSM sec manif isol vtvs 
(Mundant) 

• SM PSM sec Ht isol vlv 
(,.dundant) 

• Transllf mot sw 2 
~ 
• Pitch & yew (sec) gmbl mots 
• Enable pwr sol drivtr 2 

e He vlv 2 & tb 
• Sec pilot pre-vlv 
• Pilot vlvs 3 & 4 
eSec htrs 

scs 
eFDAI 2 total altitude 
eGDC 
e BMAG 2 htr & CW ltmp II 

(eventually lose BMAG 2 as 
temp decreases) 

• Auto coils CM RCS 2 (ii prior 
10 CM/SM sep) 

e Direct ullago pitch CJ & A4 
• Auto /iV (maybt d19raded) 
• Min imp increast1 to-,,,A2 MS 
411RSI 
• Ordeal 
• RHC pwr dir 1, MNA/MNB to 

half of jets 
e RHC pwr dir 2 

a. MNA/MNB to half of jlll 
b. MNB 10 all jets 

LIGHTING 
• LH girth shtlf flood (fixed 

mode) 
• LH couch flood (fixed modi) 
• LH & RH strut flood (fixed 

mode) 
• RH couch flood (variable 

modi) 
• RH girth shelf flood (variable 

mode) 
• RH optical align sight 
• Sys 8 tunnel Its (6 elements) 
• Spotlight door initiator 

DISPLAYS & CONJBPUi 
• Mission elapsed timer (pnl 306) 

DOCKING 
• Sys 8 probt comtctor 

(howevtr A & 8 conntetors 
mey bl Mitchod) 

SM-2A-2246E 



DATE 9/1/72 

SYMPTOM 
SSR -2 (CONT) 

• cb BAT BUS A IB) 
BAT AIBI - ~~ 

ecbBATALY 
BUS BAT AIBI 

~ 
eBAT CHG · AIB) 
• DC IND sel -_ -

BAT CHGA 

PROCEDURE 

23 Return to 
original configura
tion . Close cb's to 
isolate affected 
equip . 

BAT A(B) YES 

25 DRAIN ON 
BAT BETWEEN 
BAT ANO BUS. 
OR BAT CUR• 
RENT INST 
FAILED 

BATBUSB 

BAT BUS A 

27 BAT BUS A reconfiguration · 

• cb BAT BUS A PYRO BAT A -

~ 
II MN BUS TIE BAT A/C is 
closed : 
• cb MNA BAT BUS A -~ 
ecb MNB BAT C - open (verify) 

For subsequent Main Bus ties: 
•cb MNA BAT C - close 
• MN BUS TIE BATB/C • on 

.l!!!!l -
If MN BUS TIE BAT A/C is open : 
•cb MNB BAT BUS B • ~ 
• cb MNA BAT C - open I verify) 
• MN BUS TIE BATB/C - on 

(up) -
Forsubsequent Main Bus ties ' 
•cb MN A BAT C • close 
• cb MN B BAT BUSB-close 

EPS/CRYO 
• Mn bus tie bat A/C mot sw 

ACS 
.SECS auto RCS trnfr to trnfr 

mot sw 1 

SPS 
ePitch & yaw (prim) gmbl mot 

cont 

scs 
•AUTO RCS SEL MNA (if not 

previously enabled) 

SECS 
•S°ECS & ELS sys A 
• Float beg compr 1 
• Float bot 1 mot sw & cont vlv 
• EDS voting logic 1 

28 BAT BUS B reconfiguration 

• cb BAT BUS B PYRO BAT B • 

~ 
If l'IIN BUS TIE BAT B/C is 
closed : 
•cb MNB BAT BUS B -~ 
• cb MNA BAT C -~ (verify) 

For subsequent Main Bus ties: 
•cb MNB BAT C - close 
• MN BUS TIE BAT A/C - on 

!!!£1 -
If !OIN BUS TIE BAT B/C is open : 
• cb MNA BAT BUS A -~ 
ecb MNB BAT C -~ (verify) 
• '°1N BUS TIE BATATC - on 

!!!£1 -
For subsequent Main Bus ties: 
• cb MNB BAT C - closa 
• cb MNA BAT BUSA- close 

EPS/CRYO 
• Mn bus tie bat B/C mot sw 

RCS 
.SECS auto RCS trnfr to trnfr 

mot sw 2 

SPS 
•Pitch & yaw 1sec) gmbl mot 

cont 

scs 
•AUTO RCS SEL MNB (if not 

previously enabled) 

SECS 
.SECS & ELS sys 8 
• Float beg compr 2 
• Float bag 2 mot sw & cont vlv 
• EDS vot ing logic 3 

REMARKS 

@ If cb RAD HTRS OVLO BAT 
A and/or BAT B are opened to 
rltduc, bottery drain, they should 
not be clo•d unl111 batteries are 
tiltd to main buses. This prevents 
possible ditconnoct of ECS radi-
ator ~•■tan by I f1ls1 overload signal. 

SM-2A-2247 A 
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PAGE 9-2 DATE 9/1/72 

T/C MALFUNCTIONS INDEX 

l ONE CREWMAN HAS NO INTERCOM CAPABILITY -
2 LOSS OF INTERCOM (ALL CREWMEN) 

3 ONE CREWMAN HAS UNSELECTED HOT MIKE CONDITION 

u 4 LOSS OF VHF COMM WITH MSFN· -1-- 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 



DATE 9/1/72 

SYMPTOM I PROCEDURE 

I q) . 
I 

I I A,.,d io unf9f I 0Nf CREWMAN 
.
~lfloilo,1 -

HAS NO e MOOE • ohe,,,te Y!S - ··-INTERCOM 

I no1ition 
C,VAllllTY lnterCOffl ony ffl.,._ 7 INTIICOM,IPTT I ,n vox 

ro l I > I AtAloc.«1 .. 

• AUDIO CONT· w. MOO( SW;TCM ~ ,nKEYING w. VOX KEYING 

~ CUH FAILED CUIT FAILED ltCUIT FAILED 

I 
, ....... 1 

NO 1m 

I q) CD 
.!..J lt0la te fai , ... C:Of'lp,Onenfl by I I ioclr."P i nterc:Offt p:.tg lNTI!tCOM 

1ubatitut ion o ,AD COMM (3) • 00! SWITCH 

I 
T/ l UD 

Affected cr.-.ion'1 Audio ,c»nel : o Al.01O CONT • 
• l'Wlt · OFF ~ 
e SUIT ,;;.,r. OFF 
• VHF AM-OV 

C.--1.,,icotion 
betw"" c,....-.., 

I 
e S ID MOof1cM • r•MMd? 
~or~ 

NO • Al.010 CONT • l::!Q!/,i 

~ • lle,loc• COMM COfflponenh 

' indiwidually 

I 1 .!!.J U.. ·i.ckup 
........ i. center 

' • AUDIO CONT • 

~ 
FAllUt! OF 

JWi AUDIO CINTU'I--
IACK u, 

I 
,LAC!D COM· • ,AD COMM 13) -
,-.NT lfD w 

•'TTIU-~ 

I Q) q) 
I I lockup infilHC Cllft NO 12.J FLIGHT & POST 

3 J S.IKt key~ 2 LOSS O F 
INTERCOM • INTERCOM (JI - -,

LANDtNG IIUS • e u, TLM CMD -
IALL CREWMEN) 

I 
Qf.f FAILED RSE T th-,, NORM 

• ,AD COMM Ill - on'OMO~-u. l'CM • KIY 
Si«Mton.? • SID~ 

lYIS 0 
ING· Off 

I 
~

(INTIICOM 
CUil fAllUII 

I 
I q) 

3 I O NE CUWMAN 1 I Audio cen..., NO_ll VOX CIICUIT I 3 I 0 itconti nue uN 
HAS UNSHECTE D I •MODE• ,n IFAILUIE of VOX mOlh 

HOT MIKE e Talk wit~ keyi"'I 
CONDITION 

Hear yaunelf? 

I 
lYIS 

~ When VHF ranfi"t • I ....,1o...,,- .1..1 VHF A&I • Audio Center VHF AM - ~ 

I eVHf AM• Off ~ COMMON XMTI ~ 
(IL! to ,pook) 

•Tallt whhou~yl"'i K!YING CIICUIT Wh en nat VHF rongine 
_,,_,n FAILED e Audio Cente1 VHF Nit - ~ 

e VHF AH. RCV - ,A 

I 
rs eVHF liM A • oH(cfr) (~ 

lo .... , 

7, ..... 1o ...... 0 e VHf AM• !L! 

I 
• SID• Qff 9) Audio cef'I..., 
e Tell. wlthe,ut 

~

SID I~ • AUDIO CONT • 
kO)'i"I AILING CIICUI ~ H..,,ou,w4n HOIT!D • ,w •• QfL 

I 
rs 

.,neu -~ 

~ oSID•JL! NO l11J INTIIMITTINT 12 011Canti nw■..,.. 

• Cycle ,n ,. an RHC (left ar c■nNN' anly) 7 "T SW ON IOTA· ol olloctoNI IHC "T 

I 
• Ta• wlfhout k■yl"I TIONCONTIOl .. ,1e1o 

HNI' yourwlf? 

lYIS q) 

I 13 I ,....,_ f■ilN c~_,h by ..._, ituti.-, J. FAILUIIIOf 
AffectN o-......,..•, AI.Hi io ,.,.1: Nl~CED COMPO• 

•l'Wl·Qff 
q) 

I 
• SUIT ,WI• QU 

0 e Vl9'AM•QU 
• S .:, MODI ,CM • ,CM or ctr 161 Au41ocoo,_ 
• • .,._. COMM c...;;:;.,11 T,;, iv -...11,, .!l.l AUDIO CINTII • T■• witt.lt ke,.ina • AUOIO CONT • 

~ OI IOTATION ~ ~ 

I _,_.111 CONTIOl "T •,WI . QU 
.,,,nrH fAILE0 •VHF AM .-Off 

PAGE 9-3 

REMARKS 

0 ,~ .. ..,,. _ ...... ,., -"• 
S IO MODI VOICI • ,., I• 

~ -

{!) ,,_..,,. ,_..,.. oil ,._.., ,..,.. 

CCU . 

0 No hot mile• int.,caM O'l'Oi'-1•. 
s ao - VHF Nill ... taifM fflO)' be 
~ • a Nelu• il'lt•cOM. rod 
c...,. will N 10 tNR• ~1 
vol-..ne .,,_ l!fflt". 

0 In Iha...,., of in~ .... 
•itch r.ilu,., tre,...i...,,. to 
..-,,141 ..... ii.It'- it,, ,."""i"' 
AUDIO CONT•~-

0 flwt loat tD -...io untw ..,.ip and 
VHf AM . C ..... ility to 11mif or,d 
rev YOfCe "'- ...,.., AM, S 10 or 
in..,c-R i1 1.-. 0.-,. wtlce 
IU•thute i1 CW. U, voice ., .. ti-
"'._tic,.. ■lert l'9ht . 

0 T,.,...lt·trN ...-1 11 "°' -..dll:.le in 

"'"'-"""'-· 
<D Ne het Mike In~ avoilaltle . 

S m • ..,,., AM 1idet1>ne ,_,. aim 
........ ri.cku,lnt..CGfft . 

0 ._,Its ' " A/G .,._Klians f• all 
_._ •loctoNl lo T/l . 

0 s.a.,,,. .............. ..,..ie 
cefl_, 11 ,.._,,, M .,old 
the HOT MIKE Clllfttltio,,1 N 
........... S 10 .,.,ce hw'twlN'■inl ,_,._ "' ............ "' .... 
.......... s10.1tich . 

© ,,.....,_.,.. .. ,,... ... 
CCU. 

0 h-...c ....... l1•IIIW111tliel" 
h het •ike _.; ..,,._i,ed air-
,.... • ..._. .,.,_..j .... CW! IN 
elffl'l ln-- ~ ,._i,. ........... 
c_..._ S 10 -"' VHf •ltchet te 
Off., •CV . 

SM-2A-1200C 
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PAGE 9-4 

4 

SYMPTOM 

LOSS OF VHF 
COMM WITH 

MSFN 

PROCEDURE 

Utilize S BD for 1.-.-J-2- VHF status? i.;N.;,,;O;;...;..R.,CV.;.... ______ .._::..JJ VHF AM A 

CONTINUOUS 
XMTR KEY 

NO 
XMIT 

4 • Request MSFN 
to reconfigure for 
simplex B 

eVHFAMB 
SIMPLEX 

•VHF ANT · 
alternate ant (SM 
!Q! orSM RIGHT) YES 

Xmit OK? 

NO 

10 • Request MSFN 

RECEIVER FAILED 

NO XMIT, to reconfigu re for 
NO RCV simplex B 

'-----+t•• VHF AM A · 

14 Audio Center 

Individually 
•VHF AM · OFF 

YES 
Key removed? 

ND 

• Request MSFN 
to reconfigure for 
simplex B 

eVHFAMA -
off (ctr) 

• VHF AM B • 
SIMPLEX YES 

Key removed? 

fil!..ill!l 
eVHFAM B 

SIMPLEX 

NO 

12 VHF 
ANTENNA SYS
TEM FAILURE 

15 AUDIO CEN -
TER REMOVING 
KEY HAS UNSE-
LECTED HOT 1 

MIKE CONDITrON ONE CREWMAN HAS 
UNSELECTED HOT 
MIKE CONDITION 

17 VHF A XMTR 
KEYING CIRCUIT 
FAILED 

20 •Audio center VHF AM · RCV 
•VHF AM (2) • !!!!.(ill) 
•VHF AM RCV • A 
NOTE : When VHF transmissions 
are desired: 

•Audio center VHF AM • !/.!l. 
•VHF AM A or B • SIMPLEX, off 
ill!) when finishedtransmitting. 

DATE 9/1/72 

REMARKS 

Q) Duplex B is available. 

(D When operating with MSFN, 
uplink circuit margin is greater than 
down-link circuit margin . Antenna 
system degradation can therefore 
disable transmission while allowing 
reception. 

G) Simplex operation of VHF AM 
A may be restored by placing VHF 
AM A -,2!,!...l.£\!land VHF AM ·.IL!!., 
Transmission Is accomplished by 
placing VHF AM A · SIMPLEX 
then off (ctr) when finished 
transmi'iii'ng. 

SM-2A-2279 



DATE 9/1 /72 PAGE 9-5 

SYMPTOM I PROCEDURE REMARKS 

ll} I (D Loss or near loss of upvoice is 

51 .l.J Utili,e VHF 
indic11td by S 80 ant ind< 60% 

LOSS OF S BO I - f-!!i.l T/C CANNOT ACQUIRE (approx) , and noist in h11d•t ii 
VOICE COMM r-r- tor voice comm PHASELOCK WITH S BO SQUELCH · OFF. Loa of 

I OMNIANTENNAS norm,I down voicishould be S 80 ANT ind· 9 1 
(MSFN within VHF > 60%' anticipI1td ii S BO ant ind< 80% 
range) I (approx) . 

i YES (2) (D Notify MSFN of UP TLM r .. 1 

IJJ •UPTLM 1.J PMP PWR • ..!J PMP SHORT 
action. 

I CMO • RSET then - AUX COMM ON TO 
NORM NO UP OR DOWN - NO BOTH POWER Voice & data OK? ... 

S BO status? VOICE OR DATA SUPPLIES 

5 

I ♦YES (J1 @ The c.apability is lost to trans· 
NO NO UP ! ..i.J mit racofded PCM . 
DOWN VOICE NORMAL 
VOICE PMP POWER 

~

c Loss of S BO 

I SUPPLY FAILED ce and datt 

(4'1 

~ When S BO XPNOR • rlldun-

,~ PCM ? ~ Updata? ~ W oSBOXPNOR rn'dfr!ndr, hnillto momeiiiirifv 

redundant •~ndr 
. 

YES YES • Allow up to o SIC 

I 
for phaselock J.Qj ORIGINAL 
acqu;sition TRANSPONDER 

Up voice & up YES RECEIVER 
data OK? ..... FAILED 

I !NO 

l!!J FAILURE OF 

I UPLINK SUB· l!LJ Lou of S BO 

Jli Down voice 
CARRIER SIGNAL ...... up voice and up 
LINE data capability 

I 
backup 

•SBDAUXTAPE · 
'f ON VOICE BU 

•S BO MOOE .!!.J PMP VOICE L!iJ •S BAND 

I 
ANG · OFF CLIPPER OR SQUELCH · OFF 

~

SQUELCH •PCM BITRATE • © Loss of c.apability of simulta-
LO 

AUDIO CENTER Up voice OK? CUITFAILURE 
NO S 80 OUTPUT neous transmission of down voice 

ON voice OK? f--+ FAILED l NO 
and HBR PCM. 

I ~ YES (5 • Ci © Notify MSFN to 111mmit voice 
on the up d111 subc.arritr. Backup 

l1l.J PMP VOICE 

~

I Loss of s BO i.!!leUPTLM up voice and up d111 trammission 

I RELAY OR VOICE n voice capability DATA · UP VOICE .mJ NORMAL UP 
must be time shlnd. Action will 

MODULATOR BU rault in 1-2 KHl tone in helld•t 
YES VOICE DETECTOR until MSFN con igum for up voice 

FAILED Up voice OK? ~ FAILED backup. 

I (4) J NO (j (D S 80 r1t1ption will be via 

llJ_J o SBOXPNOR .n..J. S BO MOOE 
inttrcom bus. ,~ 11!!111111!.1111 xpnd! VUICI. IIHAY 

• Allow up to 30 sec • INTE RC□M- (:if. 
for phaselock T/R 
acqu isition lLJ ORIGINAL •MOOE · VOX 

I 
ON voice & PCM YES XPNO R TRANS· (pnl 9 & iii) 

OK? f,-+ MITTER FAILED SPT Audio Center 
eS BO · D.f.f 

J NO (i 1 • VHF • D.f.f @ Provides an alternate voice ePTTBU -

I [1!I • S BO MOOE LEFT/CTR circuit , but no PCM capability. 
-~- 6 PCM - ctr 

~

PMPPM • AUDIO CONT - l1!.J PMPNORMAL ON voice OK? XER FAI LEO BACKUP @ The power amplifier requires a 

I 
YES VOICE OUTPUT 

♦ NO ll ' 601 
Up voice OK ? ~ CIRCUIT FAILURE 90 SIC warmup period. 

~ • S BO MODE 1!J Backup PCM JNO 
@ S BO AUX TAPE · TAPE acti-

I PCM · PCM down link 
votes the FM trammitter and the 

•S BO PWRAMPL ~ PMP COMMON 
11tern111 power amplifier which 

•SBDAUXTAPE· rwquires 1 90 sec wermup period . It 
PRIM • redundant TAPE VOICE OUTPUT 

~

' LoaofSBO is CrtW option to transmit rtal time pwramp ___ 
• PMP PWR • AUX CIRCUIT FAILED VOICI PCM, recorded d1t1, or TV via the 

I ON voice & PCM FM tr1mmitttr. 
DK? YES 

@ With one of the power 1mpli-• (fl 
♦ NO fim failed the c.ap1bility is lost to 

I lllJ ORIGINAL trwnemit FM {rwcordod d111 or TV) 

~ LoaofSBD S BO PWR AMPL simult1n10Ully with PM t11namis-

voice and PCM FAILED sion of 1911 timo ,CM end voice. 

I 
SM-2.A-211160 
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PAGE 9-6 DATE 9/1/72 

SYMPTOM 

sr------, 
MSFN REPORTS 

LOSS OF 
RANGING 

MSFN REPORTS 
LOSS OF 

REAL TIME PCM 

8 ..----....:1~ 
EMS RANGE 

DISPLAY 
ABNORMAL 

NO 

I 

I 
I 
I 
I 
I 
I 

Display ok? 

YES 

NO 

antenna 
Comm with MSFN 
ok' 

YES 

T/C 

4 2 

LOSS OF VHF 
COMM WITH MSFN 

PROCEDURE 

eSBO XPNOR • 

NO 

• VHF comm with 
MSFN ok' 

YES 

4 

• • SUIT PWR • 
ill 

• Depress and hold 
mbutton 

• VHF RNG • RSET 
(Wait 15 sec)-

eSUIT PWR • on (u ) 
Oi111lay ok? 

YES 

12 LOSS OF 
AUTOMATIC VHF 
RNG XMTR KEY 
FUNCTION 

ND 

9 

Ut ilize CMC for 

CMC range di111l1y 
abnormal? 

YES 

DIGITAL 
RANGING GENE· 
RATOR OR SWS 
RANGING TONE 
TRANSFER 
ASSEMBLY 
FAILURE 

REMARKS 

(D Coordin11e with MSFN. 

(!} When SID XPNDR ·.ilbDIIIIU 
.!J!M!, hllilltl mom1nt1rily in .Qll, 

G} Skin track int performed by 
ground radar; no c- action 
rwquirld. 

© Original XPNDR is USlblt for 
Ill lunctio,. txr»pt ringing. 

(D Tht capability is lost to tr1ns· 
mit r1cordtd PCM simultaneously 
with rtll tima PCM. 

(D CMC TRACKER It should bt 
on if compullr is in '20 and Vl7 
h• bNn 1nt1rtd. 

(!} TOMS •~I bt 111dillll for I•· 
onds 1fttr VHF ,_t. EMS dn,lly 
of r..,. occun 12 to 15 1tc 1ftwr 
rwt. 

G} Temporary ..,.1 le• may bt 
t1Ulld by antenna nulls or 1111enna 
twitching . 

@ Turnint 111it ,_ off ,,. 
cludtl llldio itwtwr.a llitll VHF 
ranlint inititlintion. 

SM-2A-20l7E 
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- SYMPTOM 

9 

I 
I 
I 
I 
I 
I 
I 
I 
I - I 
I 
I 
I 

YES 

eS BO XPNDR • 
rodundant XPNDR 

• Allow up to 30 soc 
for phaselock 
acquisition 

Phastlock acquirod? 

PROCEDURE 

NO 2 S1l1ct propor 
1-----------➔-t ant1nn1 lwait 1 min 

for phlalock) 

If VHF not 
availabl1, wait 5 min NO 
for possible MSFN 
problem 

Ph .. lock acquired? 

ND 

,..._ _____ __, YES 

NO 

YES 

ll • Roll CSM not 
less than 45° 

• Allow up to 30 SIC 
for phasolock 
acquisition 

• Attempt phasolock 
acquisition with 
all omnianttnnas 

Phasolock acquifld? 1--N•o ___ .. 

12 Loss of uplink voice comm. 
Possible loss of downlink voic1 
comm. 
• PCM BIT RATE · LO 
eS BO AUX TAPE -l!N VOICE 

BU ---
esAD MODE RNG • RNG 
Continue optimum antswi"tching. 
Attempt voict comm 1t l1ast 
once por hour on tho GET hour 
IS follows: 
• S BO MODE PCM • ctr 
ePCM BIT RATE · HI 
eS BO MODE RNG7lFF 
• Perform comm chick 
If no contact · 
eS BO MODE PCM · PCM 
ePCM BIT RATE · LO 
• S BO MODE RNG-=-!!r!li 
• Att1mpt DSE dump of ,.c;ordtd 

voice 
At complotion of dump -
•S BO AUX TAPE · ON VOICE 

BU ---
wfiii, 111111 <IOK NM 
e VHF AM A · SfM,LEX 
• Audio Center"VIWAa -Ill! 
• Standby for MSFN call 

PAGE 9-7 

• REMARKS 

(D Los of uplink phlsalock is indi
cated by noiSI in hlldSlt and S BO 
anttnna ind< 311%. If 1tt1mpting to 
pti. lock from SWS, vtrify S BO 
ANT OMNI • is positioned to -
REMOTE. 

@ Whan S BO XPND R • rldundant 
!2!'.!!f, hlsit1t1 momtntaril~ 

SM-2A-2097C 
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PAGE 10-2 DATE 9/1/72 
ECS UNDOCKED MALFUNCTIONS INDEX 

I I I I 
17 PRIM GLY EVAP OUT TEMP HIGH 

l o2 FLOW HI -17a PRIM STEAM PRESS LOW 
RED 18 PRIM GLY EVAP OUT TEMP LOW 

la 02 FLOW HI 19 PRIM GLY ACCUM QTY HIGH 
2 02 FLOW LOW 19a PRIM GLY DISCH PRESS HIGH 
3 SURGE TANK PRESS HIGH 20 PRIM GLY ACCUM QTY LOW OR 
4 CABIN PRESS HIGH OR INCREASING DECREASING 

5 SURGE TANK PRESS LOW 21 PRIM GLY DISCH PRESS LOW 

0 22 
~ 6 CABIN PRESS LOW OR DECREASING SEC GLY EVAP OUT TEMP HIGH 

V) u 22a SEC STEAM PRESS LOW uo 7 CREW UNCOMFORTABLE IN CABIN 
LLI 0 

z 7a CABIN HUMIDITY HIGH 23 SEC GLY EVAP OUT TEMP LOW 
::) 

8 CLINGING SUIT 24 SEC ECS RAD OUT TEMP HIGH 

25 SEC ECS RAD OUT TEMP LOW 

I I I I 9 SUIT COMPRESSOR 26 SEC GLY ACCUM QTY HIGH -RED 27 SEC GLY ACCUM QTY DECREASING 

9a SUIT COMPR ~p LOW 28 SEC GLY DISCH PRESS LOW 

10 BALLOONED PGA Is 
29 H20 DUMPING OVERBOARD 

11 CREW UNCOMFORTABLE IN SUIT LOOP 29a POTABLE H20 QUANTITY DECREASING 
RAPIDLY 

11 a SUIT CKT HUMIDITY HIGH 29b WASTE H20 QUANTITY DECREASING 
RAPIDLY 

12 CO2 PP HI 
30 FOOD PREP WATER TEMP LOW 

YELLOW 31 ENTRAPPED GAS IN POTABLE H20 

12a CO2 PART PRESS HIGH 32 URINE OVERBOARD DUMP NOT DRAINING 

12b CO2 PART PRESS LOW 32a WASTE H20 OVERBOARD DUMP NOT 
DRAINING 

13 CO2 FILTER SEIZURE WITHIN CANISTER 
33 INADEQUATE VENTILATION AFTER 

14 PRIM ECS RAD OUT TEMP LOW LANDING 

15 PRIM ECS RAD OUT TEMP HIGH 34 WATER INFLOW AFTER LANDING -SSR-1 SECONDARY LOOP ACTIVATION 
16 GLYCOL FLOW LOW SSR-2 FROZEN STEAM DUCT 
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la 

SYMPTOM 
UNDOCKEO 

MOOE 

RED 

Light ·on if : 
> 1.0 lb/hr (after) 

16 • c time delay) 

02 
FLOW HI 

>0.45 lb/hr 

0 2 flow high' 

NO 

4 Verify 111d 

PROCEDURE 

Light is possible 
indication of cabin 
decompression if 
cabin press also 
low or decreasing NO 

• DIRE CT 02 vlv 
OPEN (CCW) 
(momenrnrily) 

YES 
6 • MAIN REG 

I ~ Ver,fy vlv pas 

•WASTE STOW VENT 
vl v- CLO SE 

•OVBO DRAIN vlv
OFF 

•M□A TUNL VENT vlv
_Q££ 

•DIRECT 02 vlv -~ 
(CW) 

•CAB A EPA ESS vlv-
OF F (CCW) 

□ 2 flow deer' 

NO 

23 • OEMANO 
REG s,ef • BOTH 

• EMER CA_B_ 
PRESS sel - OFF 

•H20/GLYTK 
PRESS REG 
•I - OFF 

02 flow deer? 

YES 

·t;p·s-c·/W-F_A_I L_U_R_E .. , 

NO 

HIGH FLOW 
CAUSED BY 

A&B -~ 
(momentarily) 

Crew panially 
su tled? 

22 • OEMANO 
EG sel - BOTH 

• SUIT REfiiRN 
VLV - CLOSE 

~ 
• Clean screen (3) 
• SUIT RETURN 

VLV • OPEN 

32 •RH CAB 
PRESS RELF vlv • 
CLOSE 

•LH CAB PRESS 
RELF vlv -
NORM 

I 

CA BI N PRESS 
LOW OR OECR 

CABIN PRESS. 
HIGH OR 
INCREASING 

• □ EMANO REG 
set - OFF 

• Hi crvaik • surge 
tkJ.P used to 
determine magni• 
tude of leak 

PAGE 10-3 

REMARKS 

G) Normal range 0.25 to 0.45 
lb/hr . 

Cl) A surge tct nk cryo tank 
.:lP of 50 psi will verily a high 
□ 2 flow . Ty pical HI CAYO 
TK -SURGE TKAP: 

30 psi •1.8 lb/hr 
50 psi.,.2.9 lb/hr 
100 psj"'4.8 lb/hr 
150 psi•6.2 lb/hr 
400 psi• 10.0 lb/hr 
700 psi .. 11.7 lb/hr 

( ~ Placin~ the MAIN REG A 
& B • ch111 and noting I dlc:11• 
in 02 flow will validate the 
sensor indication. 

© Continue with 02 Flow Hi 
p1ocedure and usie CIW It and 
surge tank bleed down as md 1• 
cation of □ 2 flow . 

© This actio·n verifies that 
inadvertently opened vah,e has not 
caused increased 02 flow . However . 
high 02 flow normol during cabin 
gas changeover. 

© Assumes pa<tially soiled 
mode is: 

(D It leak is not isolated and 02 
flow remains high, mission time may 
be uttnded by shutting oft tht 
main 02 regulators, rt-opening them 
when ntcemry to maintain cabin 
preaure ond tor ac1u1tion of the 
cyclic accumulators. Placing the 
WASTE STIMVENT .... to 
VENT may prevent the ca~in relief 
valvt from ac1u1ting. 

SM -2A-221_0E 
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PAGE 10-4 

SYMPTOM 
UNDOCKED 

!!!QM 
W(Contl 

(i' 

21 02 FLOW 
LOW 

<0.25 lb/hr 

I 

I 

F Crew suited? 

l NO 

PROCEDURE 

!YE~ lswastoHzO !NO_~ HzO/GLYTK r ~ qty deer rap,dly 7 r PRESS REG stl . I 
eHzO/GLY TK -

RELF sel I YES 

~ HzO/GLYTK 
PRESS REG VLV I 
DR RELF VLV I 
FAILED OPEN ll!J •EMER CAB 

PRESS sel • BOTH 

WASTE H20 Oz flow mer? ~ 
QTY DECR ------• 
RAPIDLY NO J 

Oz flow nDrm? i-
i YES 
I NO (i) ~ HzD/GLYTK onunatftcttd t:' Continue opera• 

PRESS REG stl • 2 and/or relf vlv 
~ eEMER CAB • HZOIGLY TK f 

PRESS TEST pb . .,__R_E_L_F_se_l -.1..__-4YESr."!!'T"'__..,__oil(i1'1 

I!.!!!!! (several limes) NO ~ • EME R CAB .__0_2_f_lo_w_i_nc_r_? __,~ ~ HzQ/G Ly 
02 flow deer? ~ PRESS sel • I NO TK PRESS REG 

.__ _ ____,1.-Y_E_S _ _, L......;;O~z_fl..:.ow~de;.;c,;.;r7_.Ji,--. li1J No. I EMER VLV 2 OR RELF 

♦ ♦YES CAB PRESS REG VLV 2 FAILED 
FAILED OPEN OPEN 

~ TEMPORARY ~ NO. 2 EMER _____ ,. 

PEEL VLV SEATING CAB PRESS REG 
PROBLEM FAILED OPEN 

+ I 
~ 

• HzOIGL Y - 46 J • EMER CAB 
PRESS REG I~ PRESS stl -_.2 
- BOTH 

uoJ 
~ Check flow 

sensor 

• MAIN REG A YES ~ eSU IT H)O 
& B · CL OSE ~ ACCUM AUTO · 

lmorn e1~ redundJnl accum 

02 flow deer? 02 lluw decr7 

@ 
YES 

(i:;1 

~ •SUIT HzO 
ACCUM AUTO · 

NO £!!. - 0 2 llow deer? 

NO 
04 

6i) 

~ INCORRECT 
CENTRAL TIMER 
SIGNAL TO AUTO 

YES CYCLE CONTROL 
UNITS 

I 
l!!J 02 FLOW 
I SENSOR FAILED 

WJ NO. I OR 2 
HzO ACCUM 
FAI LED ON 

~ Cycle accum 
solenoid vlvs 

eSUIT CKT HzO Q2J 
ACCUM ON · I 
Ihen 2 !several ~ HzO ACCUM 

(11) NO times)- YES SOLENOID VLV 
I 541 I 55 I H20 ACCUM w,___.__ _ _,....-

0
----,f------~ STICKING OPEN 

(ii 

~ NO . I HzO I-=-' 2 low deer? 
ACCUM SOLENOID YES1-I ~· O=F=F'-----t 
VLV FAILED OPEN~ Oz flow deer? 

L!!J • SUIT H20 
I ACCUM AUTO • 2 

NO 

U!J • HzO ACCUM 
2 • OFF 

(12) U!J 

l!!J Rtturn to orit 
I sw configuration 

• HzO ACCUM 1 • l!!j NO. 2 H20 

.._.R,.M•T""'E"------1,,Y_;E,JS AC CUM SO LE NO ID H7c' e SUIT H20 

~
NOr 

Oz flow deer' ,-. VLV FAILED OPEN CUM AUTO ·.!. .__ _____ _ 

J.. WJ Verify 02 FLOW ind (I 
eOIRECT D7vlv OPEN lccw) 

YES 2 I eWASTE STOW 
(mnnH!lll i:H lly) --

,..._ 
VENT vlv VENT I ~

1 

luwsystem 

I Moment.try flow mer? 02 lluw >0.7 lb/hr' mand 

lNO (j) NO 

I Jo;I 07 FLOW SNSR rs! 07 flow 6 eWASTE STOW I IND FAILURE nsor calib shill VENT vtv • CLOSE 

31 I ..l..1 Cryo lk press ct,eck IYEsllJ • 02 PRESS IND IW . ~ 1vesl-LJ CRYO 02 
SUIIGE TANK 1T • Oz PRESS IND rw . TK I ~ • REPRESS PKG vlv • FIL_ L (m>omento_rily) ~STORAGE FAILURE 
PRESS HIGH 

.._ _____ ..., Either cryo tk press hi? R1prw11 pack 02 mtttr ,ncr 935 ps,? ~ 

>935 psi IND NO CRYO 

I 
♦ LJ. (2: h3 

1-!J SURGE TANK UJ SURGE TK/CRYO 
I SENSOR FAILURE ITK 1 METER FAILURE 02 PRESS HI 

I 

DATE 9/1/72 

REMARKS 

@ MSFN can dilli,..ilh 
~ llao two llilu,_ ~y 
rtporti"I tank ....-, ,,_,._ 

@ PRESS-TO-TEST oparation 
may rtlUI laky peel valWI. 

@ Removts power from H20 
accumulator . 

@ H20 accumulttor can be 
manually operated. 

@ Mu 02 blNd into tuit loop 
will bt 0.55 lb/hr (lrom which 
metabolic ust and c,bin l11k191 
w~I bt laktn). 

@ This ftilure dots not 
necessarily preclude manual 
optration of the tfftcttd H20 
1ccumul1tor. 

@ Cycling Ol)tfttion may fr• 
sticking valvt. 

@ lo• of tlec:trical cyclic 
control of atfttttd HzO 
accumulator. Periodic manual 
valvt op111tion th■ only means 
of actuating H20 accumulator . 

(D Normal """ 0.25 • 
0.45 lb/hr. 

{v May t1k1 up lo 45 minut11 
mu. 

@ MSFN c,n disti"IUish 
bttwttn th .. two failum. 

G) U• highost cryo tank 
indication to 11timata 111r11 
tank pmsu,.. 

(v Su,.. t.,k pr-. may Ill 
•tlfminetl by -ily 
,-itioni,. IIEPIIESS PKG vtv • 
FILL and,_,.,._ pack pre■ 
iiiiiw lf1tlr Mi~rllion. 

Sll·2A·22190 



DATE 9/1/72 

SYMPTOM I PROCEDURE 
UNDOCKED MODf I 

l1 

• 1 
CABIN PRESS ri L!J Vu1fy cab 

HIGH OR llflSS inst 

INCREASING I SUIT PRESS ind YES W 07 flow high? 
>5 3 PSI "=' CAB PRESS ind? I 

I J NO 

~ Use SUIT 

~

I CABPRESS PRESS ind to 
a 
1 

I NST FAILURE 1sti1111t1 cab prm 
02 FLOW HI 

µ.I ...1.J • 02 PRESS 51 IURGETANK ...LJ CRYO 02 
PRESS LOW IND sw - TK 1 STORAGE I Cryo tk r~: low? 

YES 
FAILURE 

<135 psi 

I ..l.l Sensor check 

•REPRESS PKG 
vlv • ON ND liJ SURGE TK 

I (momentarily) - PRESS SENSOR -then OFF FAILURE 

Repress pkg UJ Line obstruc-

I 
press deer? lion check 

lYES • SM D2 SUP vlv -
ON 

I UJ D2 FLOW ind • SAG TK D2 vlv -

~ OFF 
02 flow high? • DIRECT Oz vlv • 

Bi 
OPEN (CCW) to 

I fi]"TTb/firTor 45 
sec , then CLOSE 
(CW) UD 

W OBSTRUCTION 

I 
2 Oz flow ind re• 

CAIIIN PRESS 
maininq al 1.0 

110 
OF Oz RESTRICT-

lb/hr during ORS, FIL TEAS, 
LOW OR DECREASING 

DIRECT Oz - OPEN? i,,. OR LINE 

I YES 

~ eSRG TK D2 ..!QJ eSRGTK 

I • OFF YES RELF vlv • close 

Surge tk pms deer? ~ (CCW) -

NO Surge tk press deer' 

I .ill Isolate repress 
!NO 

02 tk(s) ..!11 SURGETK 

I eSRG TK 02vlv - RELF VLV 
Q!! LEAKING 

• REPRESS 02 • 

I 
CLOSE (verify) 

eEMER02 · 
CLOSE ~ • REPRESS 

Repress Oz supply YES 02 RELF vlv • 

I i-. press deer? close (CCW) 

NO Repress 02 
(i) (4) supply press deer? 

I w,J MAIN REG A L!!J e MAIN REG !NO 
VLV FAILED OPEN YES A • close 

I 
OR RELF VLV i... Cab press stops incr? W1J REPRESS 02 
LEAKING 

NO RELF VLV 
LEAKING 

a: 
I ' 

'1l.J eMAIN REG Ci: 
WJ A · OPEN D2 LEAK 

eMAttlREG B • 
.n.l MAIN REG B 

I BETWEEN MAIN VLV FAILED OPEN 
REG AND D2 NO ch• YES OR RELF VLV 
Pl.OW SENSOR -- Ce pre stop, incr? .. LEAKING 

I 

NO 3 Surge tk I 
press low? 

1~N•O 

~ ECS -UD D 

5 12 9 

SURGE TK SURGE TK 
PRESS LOW PRESS LOW 

I CAYO I 
~ lb 1 12 j 

WJ fieopen D2 vlv 

• REPRESS PKG 
vlv • QI! !when 
surge tk deer to 
500 psi) 

eSRG TK Oz vlv 
ON 

f 
An obstruction 
severely limits D2 
supply rate . May 
es.sentially limit 
supply to that avail• 
able in CM (surge tk --. plus repress D 2 tk I 

(i' 

~ 
SURGETK 

LUMBING 
EA KING 

a 
.!!J • REPRESS ... PKG vlv • f!ll 

eSRG TK Oz vlv -
ON 

(i) 

~

l REPRESS 02 
LIMBING LEAK 

lli • REPRESS 

~ PKG vlv • f!ll 
until REPRESS 
D2 pmaind 
111ds 800 pei 

• REPRESS PKG 
vfv • OFF 

PAGE 10-5 

REMARKS 

CD Cabin prnsurt > 5.3 psi i1 
normal 1her inartion. Norlllll 
r ... ii 4.7 10 5.3 psi 

@ Chicks repms pa•. 

CD REPRESS PKG yfy . FILL; 
repr111 02 supply to perform 
surge tank function. 

G) u .. REPRESS 02 RELF yfy 

for surge lank prnaurt relief . 

@ If subllquent D2 mak u■ is 
ntetsSlry. position R EPA ESS 
PKG vlv to FILL. Excalivt 02 
consumption rn,I11. 

© This step m1y 11quiro 
consider1bl1 timt. 

@ MSFN can distin.,ilh 
i..- t1- twa failum by 
,-porti,. 0 2 system p,_,,._ 

SM-2A-2220B 
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6 
THRU 

8 

<4.7psi 

71 

CABIN HUMIDITY 
HIGH 

8 

CAB PRESS>4.2 psi 
Htlrnet/glows dolhd 

PROCEDURE 

SUIT PRESS ind 
::::: CAB PRESS ind? 

NO 

HOT 

2 • CAB PRESS 
RELF vlv 12) 
CLOSE 
WASTE STOWAGE 
VENT vlv • 
CLOSED YES 

Cab press incr? 

PRIM GLY EVAP 
OUT TEMP LOW 

5 Cab temp 
indication? 

Uncorrected high 
humid ity will cause 
CO2 filler swelling. 
Check filters hourly 
for canister clearance 
and replace fillers ii 
swelling is suspected. 

PRIM GLY SEC GLY 
EVAP OUT EVAP OUT 
TEMP HIGH TEMP HIGH 

NO 

~.-4...,.'-'r.iinging suit lor? 

5 Verify 

ONE 
CREWMAN 

• PGA/umb ilical 
connector QD's 
12) 

•SUIT FLOW 
vlv • fill!I..flLIJ. 
FLOW 

SUIT CIRCUIT 
HUMIDITY HIGH 

• PGA/umbilical 
connector-QO 's 161 

• MA IN REG (2) · 
OPEN 

• DEMAND REG sel • 
BOTH 

•SUIT FLOW vlv (31 -
SUIT FULL FLOW 

•SUIT TEST vlv • 
ill 
Clinging suit? 

3 • RH CAB 
PRESS RELF 
vlv • NORM 

• PRIM CAB 
TEMPvlv • 
HOT ICCW) 

• CAB FAN 
(both) . on 
~ -

Crew still cold? 

NO 

CAB TEMP 
INCORR ECTLY 
AOJUSTEO 

~Y-ES_-1 PRIM GLY DISCH 
PRESS LOW 

SEC GL Y DISCH 
PRESS LOW 

CREW UNCOMFORTABLE 
IN SUIT LOOP 

NO 

~ Ooff PGA'S 

DATE 9/1 /72 

REMARKS 

Q) Maintain clo•d position on 
ltakint valvt. Cabin Pl'flSU,. 
rtlial valve rtdundency lost. 

@ Maintain fully suited modt. 
Excessivt 02 consumption ii 
cabin pressurt is maintained. The 
sui t circuit should be purged to 
1limin1t11ccumulat1d H2 H 

follows: 
1. Ptriodic purg1 (tvtry 6 hours) • 

DIRECT D2 vlv • £P!!!_(lully) 
fo r on, minutt then clOlld. 

b. Alter u• of wit• tu• for 
drink int provided D2 llllllltv 
ptrmits . DIRECT 02 ,ty. 

~ (fully) for I •ondl tflln 
clo•d. 

lo Consideration llll'f bl tiWIII 
~djusti,. GL Y EVAP INLET 
TEMP wlw Sid llllintainint radiator 
out -.>-200F. 

Q) Valid only for non,-ntd 
ho• configuration . 

(!) MSFN can Vlfify las of 
100 psi circuit. 0ptn/cl1111 
REPRESS wtw to maintain-5 P1it 
cabin p,.._ 

Q) Doff PGA's clo■d .,it 
operations,,. IOI!. 

© Mtttbolic 19quirtmtnt per 
trtwmtn is .,ro1im1t1ly 
0.1 lb/hf. 

Sll-2.A-2221C 



DATE 9/1/72 

- SYMPTOM 
UNOOCKED 
- MODE 

9 

REO 

u;,1 on if: 
Comprmor 41 
<0.22 psi 

91 SUIT COMPR 
MLOW 

<0.32 p■i 

-
10 

BALLOONED 
PGA'S 

L 

II CO2 ltvel 
to be maintained 
<7.6 mm Hg : 

• WASTE 
STOW 
VENT vlv -
.Yifil 

• · DIRECT 02 
vlv - OPEN 
(CCW) as req 

• cb SUIT 
COMPR (6) · 
~ 

PROCEDURE 

• SUIT TEST 
vlv -.Q.ff. 

02 flow dKr? 

YES 

13 • □ EMANO 
REG sol · BOTH 

•H20ACC~ 
(both) ·.ll.ff 

2 C/W FAILURE 

Suit flow? 

NO 

Suit compr 6P incr? 

s 
Use emerg 

02 masks · 02 flow 
ind unreliable 

DEGRADED 
OUTPUT OF BOTH 
CDMPR. TWO 
COMPR OPERA-
TION REQUIRED 
FDR CREW 
COMFORT. 

PAGE 10-7 

REMARKS 

G) Sub11qu1nt comprftlor optra-
tion vtrifitd by monitoring supply 
hose flow and humidity 1 ... 1. 

Q) Unsuittd compreaor 6P of 
approximattly 0.275 psid is nor-
mal with SUIT FLOW valves (3) 
in SUIT FULL FLOW position . 

@ Pressure rise across suit .com• 
pres.or is 0.36 psi in cabin mode 
(5.0 psi) and 0.26 psi at emer-
gency suit pressure (3.75 psi) . 
Suit compr AP of 0.1 psi will 
adequately scrub cabin air for 
unsuittd operation . 

@ Humidity and CO2 control 
lost . Inadequate suit vtntilation 
obtained by opening DIRECT 02 
vtv. PG As may balloon up to 
0.32 psi illlovt cabin if in suited 
mode. Some consideration may 
be givtn to tlll)ing a CO2 absorber 
element to the cabin fan inlet . 

Metabolic Load 02 Flow - 3 men 
BTU/HR/Man masked LB/HR al 

5 psia cab press 

1500 6.6 
750 3.4 
500 2.2 
400 1.6 

~ With CO2 ltvtl 11 0.1 mm Hg 
a me of suit comprfailure. CO2 
will remain<7 .6 mm Hg for times 
shown at following WASTE STOW· 
AGE VENT vlv potitioos. 

VLV Position Minutes 

CLOSE 74 
VENT 77 
VENT plus BO 
sid■ hatch 
dump nozzl1 
-tin1 

G) Sliet,tly b■lloootd can be 
vtrifitd by tht suit-to-cabin 
AP indicator>ztro. Cilll in to 
suit Al' maintained at 2.5 to 
3.5 in. H20 . 

@ Rtcycling valw _._ 
ttmn IIIIY comet uctllivt 02 
flow. 

@ lttltina D2 dtmand ,....1110, 
is 11~1 o,eration■I and mey bt u■td 
for d111.-riztd cabin modt. 

@ Hz() accumul■ton may b1 
.,.d m-,ually for H20 rtmov■I 

with utelli .. Oz ....... 

9 
THRU 

10 



11 
THRU 

12b 

SYMPTOM 
UNDOCKED MODE 

12 

SUIT CKT 
HUMIDITY 

HIGH 

CO2 PP HI 

YELLOW 
Light on if : 
CO2 PP>7.6 mm Hg 

12a ~------, 
CO2 PART 
PRESS HIGH 

>7.6 mm Hg 

12b-----~ 
CO2 PART 
PRESS LOW 

< 1.0 mm Hg continually 

PROCEDURE 

I PRIM GLY EVAP 
OUT TEMP LOW 

Uncorrected high 
humidity will 
cause CO2 filter 
swelling . Check 
tilters hourly tor 
canister clearance 
and ,eplace if 
swellmg suspec1cd . 

SECGLY·EVAP 
OUT TEMP LOW 

NORMAL 

PRIMGLY 
EVAP OUT 
TEMP HIGH 

SUIT COMPR 
dP LOW 

SEC GLY 
EVAP OUT 
TEMP HIGH 

6 If CO2 PP 
incr11111 > 7 .6 mm 
Hg, go to shirt
slnve op■rllion 
ind us■ ■merg 02 
masks 

9 • SUIT H20 ACCUM AUTO ·J.!!. 1+--.. --:::~_...;~ 
• SUIT CKT H20 ACCUM ON · 1 (or 2) 3 

for 10 sec - - 10 NO . 1 (OR 2) 
11 • SUIT H20 

ACCUM AUTO -
_j_(or.!1 NOTE : Repeat several times at 3.5 min- SUIT CKT H20 

ute intervals ACCUM SOL OR • cb ECS H20 
ACCUM MNA 
(MNB) - o en 

02 llow pegs high when switch is ELECT CKT 
actuated? FAILURE 

YES 
4 

I
PRIM GLY SEC GLY 
OISCH PRESS OISCH PRESS 
LOW LOW 

24 • SUIT CKT 
T EXCH - offlctr 

• Verify SUIT HT 
EXCH PRIM 
(SEC) G LY vlv -
FLOW 

CO2 PP ind NO 2 C/W 
>7.6 mm Hg> -----=FA':":'ILURE 

YES 

4 Purge CO2 sensor 

• DIRECT 02 vlv - I-N•O..i-::57.' CO2 PP 
OPEN (CCW) forlO sec returns high? 

CO2 PP still high? 

YES 

15 Manual H20 
L.. ..... ~t:r-c-,m""".oval 

1---------i 

evap operation 
eH20 /GLY fK PRESS 

REG sel - ll.£.f 

• SUIT CKT H20 
ACCUM ON - 1 
(or 2) for 10 secs 
as riii for crew 
comfort 

• Allow tk press to bleed YES 
• H20 /GLY TK PRESS .,_. ___ _ 

REGsel - 8ilIJi 

22 SUIT HT 
EXCH H20 
SEPARATOR 
PLATEPLUGGEOl-+ET-'::=i 
OR BLOCKED 

WASTE H20 
OUMP NOT 
DRAINING 

WASTE H20 
OUMP LINE 

SECONDARY 
1,,ti,j.!:.!:.::,,::,::i LOOP 

ACTIVATION 

• Position CO2 canist■r divtf11r 
vlv h1ndl1 1lt1rn1tly to~ & 
_! to obtain stabilized CO2 PP 
readings 

~Y_E_s ___ • Ching■ canist■r with highnt 

CO2 reading 

DATE 9/1 /72 

REMARKS 

1 Assum■s SUIT FLOW RELF 
VI VI is fil. 

(D Operation is veri fied by 02 
FLOW indicator pegging high within 
a ten minute period . Accum cycle 
occurs at CTE • even 10 min marks 
(i .e. 0, 10, 20, etc .) and CTE clocks 
GET. 

@ Operation of No. 1 (or 2) H20 
accumulator may still be possible. 
This can be verified by placing H20 
ACCUM 1 (or 2) valve to MAN for 
10 sec and then Q!£ not/iiga 
high 02 flow while valve is in 
~position . 

© If a rapid increase in waste 
water quantity is noted , release 
SUIT CKT H20 ACCUM ON 
switch . 

@ Humidity and water comirig 
out of suit supply hose should be 
greater than that caused by conden 
sation from cold structure before 
proceeding to this st■p . This 
removts air from suit ckt H20 
accum. However, time for tank 
bind-down is dtp1nd1nt upon the 
following w•t• H20 tk quantities: 

BO% 1 hr 
50% 3 hrs 
20% 5 hrs 

(MSFN reads H20 gly tank press) 

· © Operation of No. 1 (or l) H20 
accumulator still can be m~intained 
by manual actuation of solenoid 
switch or manual operation of 
set■ ctor valve. 

Q) A block1d wast■ H20 dump 
line can be conclud■d if th■ waste 
H20 tank qty were verifi■d lull 
in step 7. 

@ Suit hut uch■"9fr must bl 
byp.-d m■nu■l ly for futur■ us■ . 
In the prima<y ht ■xchangor modt, 
this failur■ could b• caused by a 
motor or control switch failure. 

(D Manual CO2 partial pm•urt 
control can b1 accomplished by u,e 
of direct 02 vlv operation, or 
tmo,vtncy O 2 m•ks can be usld. 

SM-2A-2223A 



DATE 9/1/72 

SYMPTOM 
UNDOCKED 

MODE 

CO2 FILTER 
SEIZURE WITHIN 

CANISTER 

PRIM ECS 
RA□- □ UT 

TEMP LOW 

< -20°F 

PRIM ECS 
RAD OUT 

TEMP HIGH 

11 r.:::=G=L y=c=o=L==.i 

FLOW LOW 

<135 lbs/hr 

PRIM GL Y EVAP 
OUT TEMP HIGH 

•PRIMGLYTO 
RAD - BYPASS 
(momentarily) 

GLYCOL FLOW 
LOW It on? 

NO 

PROCEDURE 

2 Single canister operation 

•SUIT FLOW RELF - OFF 
• CO2 cslr divert vlv - (ctr) 
• Divert flow through siezed filter 

momentarily when replacement of 
operational filter is required . 

• Use CO2 PP ind as filter replacement ind 

dant flow cont PRIM GL Y EVAP 

• RAD FLOW 
OUT TEMP HIGH 

CONT AUTO · FLOW PRO· 
redundant cont PORTIONING 

YES E CS rad temp prim CONT OR ISOLA-
out deer? TION VLV 

NO FAILURE 

GL Y FLOW 9 Check power 

LOW •RADMAN SEL · 

.l 
• Initiate roll 

-off (ctr) 
•RAD FLOW CONT YES 

PWR - MANSEL 
(wait 17 secs) 

17 Thaw sta nated panel 

16 

NO 
Check rad 2 for 

GLYCOL FLOW 
LOW It on? 

• Orient CSM to direct stagnated panel toward sun 
16 Resume normal •RAO FLOW CONT AUTO -.J. 
rad operation •RAD FLOW CONT PWR · PWR 
• RAO FLOW •Wait 17 sec for isolalion vl~osition 

CONT PWR - PWR 1+----1 • RAD FLOW CONT PWR • off (ctr) 
• RAD FLOW • Verify thawing by re turning 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 retction 

SM flow check 

•PRIMGLYTO 
RAD vlv • BYPASS 
(momenta,~ 

GLYCO L FLOW 
LOW It on? 

PRIM ECS RAD 
OUT TEMP HIGH 

PRIM GLY DISCH 
PRESS LOW 

Rad out and 

PAGE . l 0-9 

·REMARKS 

(D Immediately replace a filter 
suspected of swell ing . 

f'o Use normal prim rad in temp 
~ absence of H20 boiling to 
estimate prim rad out temp . 

G) 0 C bus voltage should be 
>27.5 prior to heater activation. 
Heater operation can be confirmed 
by <1 current of 15 amps. 

G) Primary radiator ou tlet tem 
perature>65 °F not abnormal 
when associated with high elP.c
trical loads I >2000 watts) . 

G) PRIM GLY EVAPSTM PRESS 
readin gs al 0.09 and 0.15 psi cor
respun d to PRIM GLY EVAP OUT 
TEMP readings of 38° and 43° F, 
respectively. 

(i) Use norm prim rad in 1emp 
~ absence al H2D boiling to 
estimate prim rad out temp . 

© Flow proportion ing valve not 
available in system No. 1 due to 
power loss , nor in system No . 2 dut 
to inoperative rad isolation valves. 
Check cb PRIM RAD CONTR ACl . 

ffi Rad flow blockage cannot be 
ais'tinguiahtd from stagnated panel. 
Reduce alee loads for single panel 
op■r1tion . 

(i) .Panel 1 between +Y and +Z. 
~el 2 be-n .y and -Z . 

13 
THRU 
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17 
THRU 

17a 

PAGE 10-10 

SYMPTOM 

l7 PRIM GL Y EVAP 
QUT TEMP HIGH 

>50.5°F 

Ua PRIM STEAM 
PRESS LOW 

<0.09 psi 

PROCEDURE 

R■d prim 
out tamp >48° F? 

• GL Y EVAPi,;N;.;O;...--. 
TEMP -~ 

•GLYEVAP IN 
TEMP vlv • MIN 
(~) -

YES 

Gly evap temp 
out deer? 

SECONDARY LOOP 
ACTIVATION 0.09-

0.15 

16 • GLY 
L-..L....,.--,E~VAP STM 

PRESS AUTO · 
MAN 

• GLY EVAP STM 
INCR • INCR 
(for 58ru) 

• Wait 20 min for 
evap to thaw 

•GLY EVAP 
STM PRESS 
AUTO - AUTO 

Stm press> 0.09 
psi for> 1 min? 

YES 

22 EVAP WAS 
FROZEN 
NOTE : If prob
lam rwcun, 
thing■ J52 with 
J53 ■nd ,-PNI 

ltlp 16. 

-..-_._--., Evap out temp 
goes high again? 

YES 

•GLYEVAP 
TM PRESS 

AUTO - MAN 
•GLYEVAP 11 •SEC COOL 

PUMP · ACl 
STM INCR . •SEC COOLEVAP - YES 

1,...;;0..._.._ _____ NO EVAP 
Stm press doer? t--+1-i===----~ 

Sec gly evap stm 
YES press deer? 

NO 

14 • Perform J52/ 
'---""""i.r°iJ.-53i,connector ch■nga YES 

17 Reservice 
ovap 

•GLY EVAP 
STM PRESS 
AUTO · MAN 

•GLYEVAP 
STM INCR • 
INCR (for 
58 sec) 

• Wait 15 min for 
evap to thaw 

• GLY EVAP H2D 
NO FLOW - ON 
-+ (for3mi-;;f 

Stm press > 0.09 
psi? 

26 Activate 
sec loop with 
rod byp1111d 
(per SSR-1) ii 
pr im rod out 
temp·:;.sooF 

Evap temp out docr1 

NO 

•GLY EVAP 
PRESS AUTO · 

AUTO 
r---ri:==-=------INO 

Evap dries out again? 

YES 

MAN 
•GLY EVAPSTM 

INCR - INCR (for YES 
58sec)-

• Perform J52/J53 
connector ch1nga 

•Wait 15 min ior 
tvap to thaw 

•GLY EVAP H20 
FLOW • Q!i (for 
Jmin) 

•GLY EVAP STM 
PRESS· AUTO · 
Alill! 

10 Mixing vlv 
manual control 

• Control G LY 
EVAP IN TEMP 
vlv manually to 
maintain evilp 
out temp between 
40·55°F 

SECONDARY 
LOOP 
ACTIVATION 

FROZEN 
STM DUCT 

19 Man ovap cont 

Cont evap stm preu 
manually (not<0.12 
psi) to maintain gly 
evap out temp 
between 45 & 55o F 

21 TEMPORARY 
MIS-SEATING OF 
STM PRESS VLV 
OR TEMPORARY 
EVAP H20 CON· 
TROL PROBLEM 

25 TEMPORARY 
EVAP H2D CON· 
TROL PROBLEM 
DUE TO LOW 
CYCLIC LOADS OR 
H2D FEED CAPA· 
BILITY LOST 

icing tvap or tcti
vttt ac loop with 
rodiaton bypaad 
per SSR-1, if PRIM 
GLY EVAP OUT 
TEMP>61JOF 

DATE 9/1 /72 

REMARKS 

(D After the prim gly evap temp 
returns to normal , d11ctiv1te the 
secondary evaporator and continue 
trouble shooting. 

@ Procedure for changing J52 
and J53 connecto rs 

• GLY EVAP H2D FLOW 
off (center) 

• 1ITV!VAl' STM PRESS 
AUTO · MAN 

• GLY EVAPIN TEMP -
MAN 

• ciiiiige J52 and JSJ 
• GLY EVAP H2D 

FLOW - AUTO 
• GL YEVAfslM PRESS 

AUTO · AUTO 
• GLYEWINTEMP -

~ 

@ Thaw timts ,,. bad on a 
SOoF rtd out. Shontr thaw 
timn by 33% if rad out ttmp 
~60°F . 

© Primary Mporotor IOlt . 

SM-2A-2225A 



DATE 9/1 /72 

SYMPTOM I PROCEDURE 

UNDOCKED I 18 tdm1.f 

I PRIM GLY EVAP I 1 l Rad prim out NO 2 I Shutdown 
1ns► 

L!J PRIMGLY NO 141 PRIMGLY 
OUT TEMP LOW I I 

temp < 50.50F? r-- prim evap EVAP OUTTEMP 7 EVAP TEMP INST 
YES •GLYEVAP 

ind incr to " RAD FAILURE 
<J80F PRIM OUT TEMP 

I 
STM PRESS 

ind? 
AUTO ·MA.Ii 

YES ..!J • GL Y EVAP •GLYEVAP 
' (i' 

STM PRESS STM IN CR • 

I AUTO · MAN INCR (for 58secl _!J R■activate 

•GL Y EVAP STM prom evap 

INCR • INCR Strn press incr •GLYEVAP 
(for58sec) >0.15psi? STM PRESS 

I NO 
!NO - Stm press incr? AUTO · AUTO 

YES 

tAf 
STM PRESS •GLYEVAPIN 

NTROL VLV TEMP · AUTO 

I LURE I l2: 

w,I Glyevap YES l ...!J•Perform J52/ 

, uut incr? ! 
J53 connector 

I change 
NO (j' 

W1J. • PRIM 
Gly evap temp out 

L!QJ DOUBLE norm (35·50.50fl?~O 12 GLY EVAP 

I FAILURE 
EVAP H20 TEMP CONTROL· 
CONT - OFF 

~ YES LEA FAILURE 
GL Y EVAPTEMP • Activate sec cool 

I 
CONTROLLER & loop (with rad 

1ml J52 SENSOR 
INST FAILURE bypassed) as LURE 

OR reqd to main· 
' 

..!!J Man evap 
G LY EVAP TEMP tain PRIM GLY cont 

I 
CONTROLLER & EVAP OUT 
GL Y EVAP INLET TEMP < 6□°F 

Cont evap stm 

TEMP VLV 
press manually (not 
<0.12 psil to mein· 

FAILURE 

~

SEC LOOP tain gly evap out 

I ACTIVATION temp betweon 

NO 45.550F 
~ •GLY EVAP YES 161 • Perform 

I .. IN TEMP · MAN - JS2/J53 connec• 
•GLY EVAPIN 

TE MP vlv - MAX Ci: 
tor change 

(CW) Gly evap temp out 

I ~ Reactivato 
Gly evap temp out goes low again? 

incr? 
prim evap 

"YES ~ Manually 

lNO 
•GLY EVAP control gly ovap 

I STM PRESS _!fil GLY EVAP tomp out betwoon 

~

7 GLY EVAP ]-. AUTO· AUTO TEMP IN CON· .... 45.55oF by adjust 

POUT INST •GLYEVAPIN TROLLER FAIL• prim gly ovap temp 

I LURE TEMP · AUTO URE 
in vfv 

(D I (i) 19 I PRIM GLY ACCUM I I LLl •GLY 
II PUMPS - OFF QTY HIGH 

(momentarilyl 
>65% 

I 
Gly disch press 
compatible with ~O 3 G LY 
ind gly accum qty? ACCUM QTY INO 

12 JYES FAILED 
191 

ii I PRIM GL Y OISCH 4 I • GL Y 
1

ns
11 1J •GLY RSVR 

PRESS HIGH I - PUMPS · OFF 
(momentarily I IN vlv • OPEN then 

> 56 psi I Gly disch press 
CLOSE 

or NOTE: GLY RSVR 
compatible with iN,i;°should be :,. accum qty + 40 ind gly accum rapidly cracked open ----.-

I qty? and then cl011d 
NO Gly accum qty incr 

~

ES ACCUM FILL 

I 
agoin? LEAKING 

lNo 

~

CGLY J!J T ransiont 

I CH PRESS condition c.usad 
IND FAILED by incr in gly 

accum qty 
t 

PAGE 10-11 

REMARKS 

(D An estimate of gly evep out 
temp can be made from steam 
press conversion and/or suit temp 
.50F . 

g?, Procedure for connector 
c ange 

• GLY EVAP H20 FLOW -
oil (centerl 

• GLY EVAP STM PRESS 
AUTO · MAN 

• GLY EVAP IN TEMP -
MAN 

• Change J52 with J53 
• GL Y EVAP H20 FLOW · 

AUTO 
• GLY EVAPSTM rP.ESS 

AUTO -.fil!Il! 
• GL Y EVAP IN TEMP . 

AUTO 

@ Changing J52 and J53 may 
possibly corrtet tho glycol evap 
control problom. 

(D PRIM ACCUM ClTY ind ' 
>65% may result in accum bellows I 
sticking. If sticking occurs, cycle I 
ECS prim glycol pumps. r 

@with GLY PUMPS-fil , 
PRIM GL Y DISCH PRESS should 

i 

be 1/4 11:cum qu.,titv. 

SM-2A·222&A 
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PAGE 10-12 

SYMPTOM 
UNDOCKED 

20 MODE 
PRIM G l Y AC CUM 

QTY LOW OR 
DECREASING 

<30% 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

20 I THRU 
21 

21 

PRIM Gl Y DISCH 
PRESS LOW 

<40 psi or 
<ICl:Um qty 32 . 
-.--♦ PSI 

PROCEDURE 

eGLY 
PUMPS· OFF 
(momentarily) 

Gly disch press 
compatible with 
accum qty ind? 

ES 

2 
NO 

YES 

Isolate all comp 
ePRIM GLY TO RAO · 
~YP~~~ 

NOTE : Bypassoperatio 
ISmin can lead 10 rad 
freezing. 
e SUIT HT EXCH PRIM 

GLY BYPASS (20sec 
then om-

• PRIMGLY ACCUM 
vlv • close (CW) 

Accum prim qty 
return to normal 
(30 · 6S'K,17 

YES 

UNISOLATABLE 
LEAK IN GLY CKT 

SEC 
LOOP 
ACTIVATION 

11 G ly reservoir 
as accum 

:__::::..:.:.::_..,:Y.E_,S _______ .,_L.::.J10 PR IM Gl y e PRIM ACCUM FILL 
vlv - ON 

ePRI MGLYTO 
RAO - NORM 

ePRIM GLY ACCUM LEAKING 
ACCUM vlv • 
open ICCWI 

Accum qty deer? 

NO I 
• RAD FLOW CONT Select rad 2 

e PRIM Gl Y ACCUM 
vlv -~) 

eSUIT HT EXCH 
PRIM GLY - ON 

12 Rad leak chack YES PWR · MANSE! 
-- eRAO MANSEL -

(20 RC then fill 
ePRIM ACCUM Fill RAD 1 

• - ON~ • 30% -~~~~----
then OFF After 17 sec, occum 

• PRIMGLY TO prim qty deer? 
RAD - NORM 

Accu m qty dec.r

NO 

1 GLY LEAK 
IN SUIT HT EXCH 

PRIM GLY ACCUM 
QTY LOW OR DECR 

S ePRIM 
l Y ACCUM 

vlv • ~ (CCWI 
unti l gly disch 
press reads SO psig 

e PRIM ACCUM 
Fill vlv • OFF 

9 PUMP WAS YES 
CAVITATED 

Gly disch press 
compatible for 
indicated r,y 
accum qty? 

ePRIM GLY 
ACCUM vtv • 
~ 

ePR1M ACCUM 
Fill vtv • ON 

Gly disch prea 
> 50 psig? 

RAO PNL 1 
LEAKING 

SECONDARY 
~--+-----< LOOP 

ACTIVATION 

Verif sensor 

eGLYPUMPS · 
OFF 

ePRIMGLY 
ACCUM vlv • 
close (CW) 

e,RIM ACCUM 
Fill vlv - ON 

11 eSwitch to 
redundant pump 

ePRIMACCUM 
Fill vtv • OFF 

ePRIM GLV-
ACCUM vtv • 
open (CCWI 

DATE 9/1 /72 

REMARKS 

(D Normol ran11 is 30-65%. If 
glycol leak is slow 1-5%/llrl leak 
source may be more rapidly detected 
by momenterily pl1ting gly· 1tcum 
vlv off after e1th component is 
isolated . • 

0 With pump off, glycol dia:h 
prea should equal 1/4 .:cum 
quantity . 

@ U11 gly disch pross when pump 
off (momenterily) to estimate 
accum qty ind. With G l Y PUMPS • 
0 FF eccum qty thou Id bl 4 tifflll 
pump disch pms. 

@ Cycling prim ECS gty pump 
may free a nickint 1tcum hollows. 

ffi Radi1tor isolation val,n taka 
Usec to position. 

© Half of radiator hut rejection 
capability lost . 

(D U11 primary coolant loop in 
evaporotiw mode wlton roquired 
for G&N operation . Con1trlin11 
ara evaporator HzO consumptiOII . 

(D With radiators byp-d, pump 
disch press is nominally 2 psi lower 
than with radiators oporllint. 

(!) With GLY PUMPS - OFF , 
glycol dischar91 p,.. shoiiiT 
equal 114 11ttum qty indication. 

@ Oeg<adod ti', pump may bl 
wrifi.t by ch1tking Gl Y PRIM 
COLD,LATE flow ron with 
MSFN. 

·SM-2A-2227B 
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DATE 9/1 /72 

SYMPTOM 
UNDOCKED 

.MQQ1 
22 SEC GLY 

22a 

23 

EVAP OUT 
TEMP HIGH 

SEC STEAM 
PRESS LOW 

<0.09 psi 

SEC GL Y 
EVAP OUT 
TEMP LOW 

<JSOF 

PROCEDURE 

NO 

10 J57 SENSOR 
FAILURE 

Activate prim 
20 evap 

• GLY PUMPS -
1 ACl or2AC2 

• 1ITTI V Aii'sfM 
PRESS AUTO · 
MAN 

• GLYEVAP STM 
INCR • DECR 
(6·7sec-) -

t--::------:-----:-1YES 
Stm press deer? 

NO 

t----------t~1~2 • Deer eloc 
.__'"".'.'~--.. 01ds and oriont 

3 

15 Reservice evIp 

• SEC COOL 
EVAP · RSET 
for58se_c_ 

• Wail 15 min for 
Stm press>0.09 psi NO evap to thaw 
for>l.O min? • SEC EVAP H20 

YES FLOW · ON for 
3 min 

• SEC EVAP H20 
FLOW · AUTO 

• Perform J57/ 
8 connector 

change 
• Perform evap 

reservict procedur1 
per step 15 

23 J57 SENSOR YES Stm pre5$ incr 
FAILURE >0.15 psi? 

< 400F 

40-480f 

9 Shutdown sec 
evap 

• SEC COOL EVAP· 
RSET for 58 sec YES 
then off (ctr) 

CSM until evep 
temp deer to 
normal 

19 TEMPORARY 
EVAP H20 CONT 
PROBLEM OUE TO 
LOW CYCLIC 
LOADS OR TEMP 
MIS·SEATING 
STM PRESS VLV 

SEC ECS r■d 
out temp <J5°F? 

YES 

SEC ECS 
t--.---1RAO OUT 
,_____.__..,TEMP LOW 

NO 

4 Reduce elec 
load, to keep evap 
out lemp <SOOF 
and orient CSM for 
max cooling 

8 GLY EVAP 
TEMP CONTROL· 
LEA OR STM 
PRESS VALVE 
FAILURE 

FROZEN 
1-----l STEAM 

DUCT ~---

connector change 
• Reservice Evap 

per step 15 
• SEC COOL EVAP· 

EVAP 

Evap dries out again' 

YES 

21 TEMPORAP.Y 
EVAP H20 CONT 
PROBLEM DUE TO 
CYCLIC LOADS 
OR H20 FEED 
CAPABILITY LOST 

J57 SENSOR 
ILURE 

16 Man tvap cont 

Shutdown thI SIC 
IVIP when IVIP out 
tImp IIKha J80f 
and r■KtivatI when 
tvap out tamp 
111cha 600f 

PAGE 10-13 

REMARKS 

CD Procedure for changing J57 
and J58 connectors: 

• SEC COOL EVAP • .21! 
.ill!l. 

• Change connecton 
• SEC COOL EVAP • ~ 

(D R1pItition of this stll) may bt 
necessary . 

@ Thaw timH 111 ba1d on 1 500F 
rad Ollt !Imp. Shorter thaw times 
at 33% if rid out t1mp;?;600f. 

CD Changing J57 with J58 may 
pos11bly correct the gly evap temp 
controll!r problem. 

(D Infer S1condary glycol evap· 
orator outlet temperature from 
sacondary glycol evaporator steam 
pressure indication . 

@ Procedure for changing J57 
and J58 connecton: 

• SEC COOL EVAP . off 
.lilll. -

• Change connecton 
• SEC COOL EVAP • Wf 

22 
THRU 

23 



24 
THRU 

27 

PAGE 10-14 

SYMPTOM 
UNDOCKED 

MODE 
24 

SEC ECS RAD 
OUT TEMP HIGH 

>70°F 

25 
SEC ECS RAD 

OUT TEMP LOW 

<35°F 

21 
SEC G LY ACCUM 

QTY HIGH 

> 550f 

27 

SEC GLY DISCH 
PRESS LOW 

Sec rad out 
temp compatible 
with gly eva p sec 
out temp' 

NO 

off (r.tr) (momen-
1,11,ly) 

Gly disch sec press 
compatible for 
indicated gly accum 
qty? 

•SEC COOL 
PUMP · A!,l or 
~(ifrtqd) 

•GLY TO RAO 
SEC vtv • rt.Q.!!M 

•SUIT HT EXCH 
SEC GLY -~ 

PROCEDURE 

YES 

•Orient rad panel 2, 
to sun and/or earth 
for max heating 

2 
• SEC COOL 

PUMP - !!!!Jml 
(momentarily) 

Gly di1ch sec prns 
compatible with 
gly accum qty? 

NO 

•GLY TO RAO 
SEC vlv • llYPASS 

• SUIT HT EXCH 
SEC G LY • BYPASS 

NOTE : Bypass 
operation > 15 min• 
can lead to rad 
freezing 

Gly accum qty 
stabilized? 

NO 

SEC RAO OUT 
EMP INST FAILUR 

SEC GL Y EVAP 
OUT TEMP HIGH 

HNI load 

NO lo1d11r1 
incr1-■d. 

• cb SEC RAO 
HTR MNA -
open 

L.:Y~E:J.J~3a..._R-"e"'ac"'t-'-iva"'t-'-e "'ra.a.d-c:...~4_. RAO IA TOR 
•GLY TO RAO SYSTEM LEAKING 

SEC vlv • !ill.!!M. 

Gly acc 11111 qty 
mbiliud 7 

YES 

l10l1h rad 

•GLY TO RAO 
SECvtv - ~ 

• Reduce CSM 1l1c 
lo■da 

DATE 9/1 /72 

REMARKS 

G) Auumes secondary loop is in 
operation . 

@ Heater operation can bt con-
f i rm ■d by ammeter change during 
switching operation . A current 
will be : 

30 amp - both operating 
15 amp • on■ Qlltr■ting 

@ FrNzing water in secondary 
evap will occur at 32°F. No irr■Ylr-
sibl1 dam■g1 will occur. 

(j) Norm1I rlflll 30-55%. 

@ With glycol pump off, glycol 
d11cha111 prns should 1qual 1/4 
accumulator quantity . 

(i) This symptom is also val id 
, X.n secondary glycol loop isJ!.QJ.. 

in ope,at ion . Normal range is 
JO 55%. 

ffi With pump off , glycol dis
afa;ge pressure should equal 1/4 
gly ■ccum quantity . 

(i) Humidity control and suit loop 
cll'ii'l ing no t availabe from secondary 
loop when suit ht exch is bypassad. 
A glycol-Ink will exist wh1n1ver 
tho secondary suit ht exch is used 
and could result in glycol con 
taminat ion in the suit loop . 

© II leak is determined . tempo
rary deactivation of pump may 
conserve glycol for future use. 

SM-2A-2229A 
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DATE 9/1 /72 

- SYMPTOM 
UNDOCKED MODE 

ZI 
SEC GLY 

DISCH PRESS 
LOW 

< 40 piig or 

(~+31) 
4 

21 H20 
DUMPING 

OVERBOARD 

- 21• POTABLE H20 
QUANTITY 

DECREASING 
RAPIDLY 

29, WASTE H20 
QUANTITY 

DECREASING 
RAPIDLY 

30 FOOD PREP 
WATER TEMP 

LOW 

L 

1 Verit sensor 
• SEC COOL 

PUMP · off (ctr) 
(momentarily) 

Gly disch sec press 
compatible with 
indicated gly accum 
qty? 

NO 

YES 

Waste H20 qty 
<; 10%' 

YES 

11 • PRESS RELF 
sel • lli 

•H20 QTY IND1w 
POT 

NO 

NO 

NO 

PROCEDURE 

NO 

SEC GL Y ACCUM 
QTY D£CREASING 

6 •WASTE 
TK IN vlv - CLOSE 

•H20 QTY IND sw -
POT 

3 • SE C COOL 
PUP -~ 
bu, 

illy disch sec 
~ress incr? 

YES 

YES 

I PRESS 
RELF 111 -1._ 

AC BUS 
1 (2) 
VOLTAGE 
LOW 

3 PRESS RELF 
SEL FAILED IN 
OFF POS OR RUP-
TURE OF PDT OR 
WASTE H20 TK 
BLADDER 

REMARKS 

~ With gly pump off, gly dis-
c rgo pr•uro should 1qu1I 1/4 
accum quantity . 

(D Ice particles visible through 
window with no manual dump 
scheduled . MSFN can also 
ver ily by H20 dump nozzle 
temp . 

~ Incoming fuel cell water 
st ill pass through this leak . 

@ Th is fa ilure is not serious 
and will result in approximately 
equal quantities being maintained 
in potable and wasto watlf tanks. 

~ Prim & SIC 1vap unu .. ble . 
a 1r evaporato11 can bl used 

by periodically opening the 
w•hl t.,k inlet valvo for 
approxim111ly 2-3 min until tho 
evaporator wicks 1ro 111\Jrattd. 
Water line 1111<• will occur 
durin1 thno periods. 

~ Monitor cabin humidity. 
eek tor w111r In CM . 

SM-2A-2230B 28 
THRU 

30 



31 
THRU 

34 

PAGE 10-16 

SYMPTOM 

31 

UNDOCKED 
MODE 

ENTRA""l:D 
GASIN 
POTABLE H2D 

32 URINE OVERBOARO 
DUMP NOT 
DRAINING 

32i WASTE H2D 
OVERBOARD 

DUMP NOT 
DRAINING 

33 INADEQUATE 
VENTILATION 

AFTER 
LANDING 

34 WATER INFLOW 
AFTER LANDING 

1. 

I 

I 
I 

I 
I 
I 
I 

I 

I 
I 

PROCEDU RE 

2 Isolate pol tk 

• POT TK IN vtv - CLOSE 
• H2D QTY IND sw---:-pjj"t 
• Drew off 1 qt HzD lwtt•r·gunl 

Pot qty deer 5%? 

-----..r.::5".". Install gos water 11111r1tor 
to wat ■r gun or food probt 

• Orient CSM 
to h11t ovbd 
dump nozz le 

eWASTE H20 
DUMP • m!Jw:. 

an h r 

Water drains? 

YES 

Cycle PL 

tudo s,nsor relay 
to resume PLV 
operation 

•PLVCsw -
NORM 
W11tr inflow stops? 

YES 

• Remove wast, 
H20 ovbd 
dump lino cap 
and stow 

• Remove flu 
hos, from Q-D 
ly1llowl 

• Connect flex 
hose to waste 
H20 dump lino 

2 • PL VENT · 
OFF 

• CAB PRESS RELF 
vfv 121 -CLOSE 

Water inflow stops? 

YES 

Urine ovbd drain 
flow rnumes? 

URINE 
HEATER 
FAILURE 

• Remove west• 
H20 ovbd dump 
line Q-D cap 
and stow. 

• R1movt flex 
hOSI from Q-D 

• Connect flu 
hOSII0-11 
HzO vtnt lint 

13 Dump waste H20 with urine ho• 
• Install female Q-D on waste tank 111ViC1 port 
• Connect urine dump hoa/f~ttr to urine fee■ Q-0 
• Connect other end of UT h011 to ffllllle Q-0 on 

wastt tank •rvict port 
• Ovbd drain vtlvl • U11! 
• Wastt tank •rv Vllwt • llllll unt~ watt HzO qty 

ind 15% then.llQII. 
• Ditconnect Uflio• from water ,..t 
• Disconnect T-ldapter from UT holl 111d Plll'II for 

2-5min 
• Ovblf drain vllwt • m. 

DATE 9/1 /72 

REMARKS 

(D Syattrn is ulllllt. -Quantity 
Illini capability is compromi•d. 

{V If su i t■ d . pur1■ suit periodically . 

@units stowed in A 1 

(D All ow 2 hrt fo r heater 
op■ r1t i on . Orient CSM for maxi
mum external heat on dump 
nozzle 1-Y -Z} in 1tttmpt to 
ciur problbl■ ice block. 

@ If UTS - being uatd 11pl1e1 
UTS -iwr -mbly. Span UTS 
recaiver -mbly 11-d in R-11. 
Rltlllcement of UTS rwc:liwtr -■m
bly mey mekt UTS IIMCNbll. 

@w,t■ r ,.,kl Hz .. d 02 
blNd Cl!llbility loot unfm -• 
HzO dump Ii• intarconMCtad. 

(i) lottery and Hz ■-p111tor vtnt 
ciflbilititl lost unlta urine dump 
line interconMCttd. 

G) Postl.,ding vent ,,,.;1ch must 
bi cycltd to _!!ff_ .,d back to .IIJ..li.li 
MW} lflytiiiioCM attitude uettds 
SIJll"to ,_, ■ttitudt control reley . 

@ v .. rn11ion IYlillblt only by 
openiflt titlltr lllldl: 

• SM-2A-2231C ' 



DATE 9/1 /72 

SPECIAL I PROCEDURE 
SUB 

I ROUTINES 
UNDOCKED I MODE 

SSR -1 1 
~ 

2 

~ JJ Simultaneous 2 Activate sec loop 
SECONDARY 

~ For simult1nIous cool loop 
LOOP prim and sec loop operation, only rad of on■ -~ • ECS INO s■ I • SEC 

ACTIVATION operation desired? I • GL Y TO RAU SEC vlv • NORM cool loop should be ustd. 

I For loop bypassing rad : (rad open) 

NO • SEC COOL PUMP · AC l tor AC2) • PRIM/(SEC) GLY TO 
RAD vlv - BYPASS • SEC G LY OISCH PRESS ind -

I 
13) 40 · 52 psig 

3 I Deactivate prim loop 
• SEC GLY EVAP H20 FLOW · 

AUTO 

• PRIM EVAP H20 CONT • SEC EVAP H20 CONT vlv • 

I 
vlv • OFF AUTO 

• GLY EVAP STM PRESS •SECCOOLEVAP- EVAP 

AUTO - MAN • SEC GLY EVAP OUT TEMP 

• GL Y EVAP STM INCR ind · 40-50.5°F 

I • INCR for 58 ■c •SUIT HT EXCH SEC GLY vlv -

• GLY PUMPS · OFF FLOW (ii roqd) 

,l 

I 6 Activate prim loop l.!.J If return to 
• ECS IND set · PRIM 
• PRIM GLY TO RAO vlv • NORM 

prim operation only 
is d11irId. 

I 
• GLYPUMPS - 1 ACl 
• PRIM G LY DISCH PRESS ind -

40 • 52 esig l 
• GLY EVAP IN TEMP · AUTO 5 Oeactivat1 sec loop 

I • PR IM EVAP H2D CON~ 
AUTO • SEC COOL EVAP • 

• G LY EVAP STM PRESS AUTO • RESET for 58 11t thi n 

AUTO ,._ gff (ctr) 

I • PRIM GLY EVAP OUT TEMP • SEC COOL PUMP • 
ind · 40-500F off (ctr) 

• SUIT CKT HT EXH • fil!lor • SEC EVAP H20 CONT 
30 secs then off (ctrJ vlv • lli 

I 
I 

SSR-2 

J. FROZEN 1 I Initiate manual operation llJ Service 

STEAM • Orient steam vent outlet to sun 
ev1p when stm 

DUCT 

I 
(-Y, -Z) press > 0.15 psi. 

• G LY EVAP STM AUTO - MAN • GLY EVAP 
• GLYEVAPSTMINCR - INCR H20 FLOW · 

(58 Sit) l1!! (2 min) 

I 
• GLY EVAP IN TEMP - MAN thin off (ctr) 
• GL Y EVAP H20 FLOW"":ott G ly evap tamp .,!!S 

.lli!l. - out <470f? 
• GLYEVAPINTEMPvlv - NOi 

I 
adjust (to obtain prim IvIp out 
llmp~&OO) l 

• . GLY EVAPSTM INCR - OECR 
(6·7 ■t) -- 3 I Cycle H20 

I Stm prtsa stabilizod within 15 min? 
YES • GLY EVAP 
~ 

l•o 
HzO FLOW-
ON 1 min - off 

I 
(ctr) 15 min-

Gly evap llmp ...!!.2.. 
out <470f? • 

I 
YES 41 Resumt norm opr 

• GLY EVAPSTM PRESS 
AUTO-AUTO 

I 
• GL Y EVAP H20 FLOW · 

AUTO 
• GLY EVAP IN TEMP -

.Alli!.. 

I 
I 
I 

PAGE 10-17 

REMARKS 

(D II one panel of primary radiator 
is lost, secondary rad iator should bt 
used. Bypm of prim rad resulb 
in loss of cooling for S071 & S072 
■xperimen t coldplates in SM. (Sit 
remark No. 3.) 

(D Operation of both coolan t 
loops may resul t in low rad out 
temp in one loop due to evap 
operation in other loop . Termi-
nate evap operation if necessary. 

@ IVA not to be used due to 
losa of 02 heating at glycol hut 
exchange coils. 
G&N, OSE, signal conditioners. 
and S071 & S072 (CSM 117 only) 
experiments •• not coldplated 
on sec loop. Usage limits for 
this equ ipm■nt are as follows: 

G&N 17% duty cyclI with 
mu on timt of 1 hr 
55 min 

DSE 66% duty cycle with 
mox on timI of 2 h11 

EXPERIMENTS· ll■ckup modi 
required immtdilhty 

SM-2A-2232A 
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ECS DOCKED MALFUNCTIONS INDEX -
1 o2 FLOW HI I I 

RED 

la O· 2 FLOW HIGH-MAIN REG'S CLOSED 

lb 02 FLOW HIGH-MAIN REG'S OPEN 

2 CABIN PRESS HIGH OR INCREASING 

3 SURGE TANK PRESS LOW 

4 PRIM ECS RAD OUT TEMP LOW 

5 PRIM ECS RAD OUT TEMP HIGH 

6 I I GL VCOL FLOW LOW 
I I 

0 

V) ~ 7 PRIM GLY EVAP OUT TEMP HIGH -Uu 
LL.Jo 

0 8 PRIM GLY EVAP OUT TEMP LOW 

9 PRIM GLY ACCUM QTY LOW OR DECREASING 

10 PRIM GLY ACCUM QTY HIGH 

1 Oa 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 



DATE 9/1/72 

SYMPTOM 
DOCKED MOOE 

02 FLOW HI 

RED 

Lighl on if : 
> 1.0 lb/hr (■her 
16 sec l imo delay) 

1■------

Main reg's 
closed? 

NO 

4 High flow 
cau•d by open 
rog's 

•MAIN REG A & 
B • close 

02 FLOW HIGH- ~•j.....:....J Main reg's 
MAIN REG'S closed? 
CLOSED ...._ _ _;_,_N_O_~ 

'> 0.2 lb/hr 

3 High flow 
caused by open rog 's 

•MAIN REGA& 
B - £!!/l! 

lb,-------, 

> 0.3 lb/hr ■bow 
v1lu1 ■I last CAB 
REPRESS vi• 
1dju11m■ nl 

> 5.3 psi 

CAB REPRESS 
vi• · CL SE 

• MAIN REG'S (2) • 
close 

~---1:.J Verify cab 
press inst 

SUIT PRESS ind 
=:CAB PRESS ind? 

NO 

YES 

PROCEDURE 

02 flow high? 

YES 

5 02 FL OW 
SENSOR FAILURE 

2 Verif ind 

eMAIN REG A · 
OPEN 

Momentary flow ~N,::.0~~
incr? 

02 PRESS LOW 

PAGE 11-3 ""11111111111 

REMARKS 

1 Normal flow 0.2 lb/ht. 

@ Inhibit 02 FLOW HI It lly 
placi,. C/W I Nl'UT IC ■-itdl 11 
INHIBIT. 

G) 02 d1m■ nd1 trippint CAB 
PRESS REG. 

(D C.in ,,_,. >1.3 poi ii 
normal alter i,-,tion. Normal 
r■nf11il4.7 to 5.3 poi. 

@ D2 cryo ,,_ ■11ou1d bt>IDO 
,- if -titlt in ....... IMlt will 
docly to<IOO ,_. if Oz _i,. 
cOfflf1M1811. 

l 
THRU 

2 
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PAGE 11-4 

SYMPTOM 
DOCKED MOD 

SURGE TANK 
PRESS LOW 

< 700 psia during 
02 venting 

or 

< 500 psia after Q2 
venting 

PRIM ECS RAD 
OUT TEMP LOW 

GL YC OL 
FLOW LOW 

PRIM GLY EVAP 
OUT TEMP HIGH 

>65°F lor>RAO 
IN TEMP) 

YES 

lb 

02 PRESS LOW 

1/erify no 

manual rad bypass 

eGLY EVAPIN 
TEMP -.fillIQ 

•AUX GL Y EVAP 
IN TEMP - MIN 
(CW) -

PRIM GL Y EVAP 
OUT TEMP HIGH 

Vtrify no manu•I 

rad bypass 

• GL Y EVAP IN 
TEMP - AUTO 

eAUX GLY EVAP 
IN TEMP · MIN 
(CW) -

SM flow check 

•PRI MGLYTO 
RAO vlv • BYPASS 
(momenta~ 

GLYCO L FLOW 
LOW It 0111 

1 Verify no manuel 

rad bypass 

eGLY EVAPIN . 
TEMP - AUTO 

eAUX GLY EVAP 
IN TEMP · MIN 
(CW) -

PROCEDURE 

Prim gly evap 
out temp>SO.SOF? 

YES 

Loads ■ re 

GLYCOL 
FLOW LOW It on' 

YES 

Check for 
frozen rad 

• -PRIM GLY TD 
RAD · BYPASS 
(momentarily) 

GLYCOL FLOW 
LOW It oo? 

NO 

RAD 1 
STAGNATED 

YES 

HIGH 

Pump di,ch 
press? 

•GLYEVAPI 
TEMP vlv . MIN 
(CCWI 

Gly evap temp out 
deer? 

eGLY EVAPIN 
TEMP - MAN 

• GLY EVAJITN 
TEMP vlv • MIN 
( CCW) untilrad 
iiiiiTtmp = -20°F 

Rad out temp 
-20"F' 

• SRGTK02 
. .Qf!. 

Chg mode of 
rad operation 

• RAD FLOW CONT 
PWR • PWR 

• RAD FLOW CONT 
AUTO -Al!IQ 

'------t.,...6'--: BLOCKED 
SYSTEM 

• Control G LY 
EVAP IN TEMP 
vlv manually to 
maintain evap out 
tempbt-n 
40.60°F 

DATE 9/1 /72 

REMARKS 
02 venting through CM expected 

up to 24th d•v. After venting, cryo 
02 press w,11 decay below 800 psia , 
go,ng 10 ::::675 psia if 30 days of 
docked mode remains. 

(D tlse cryo tank press IS surgt 
tank ::::by opening SRG TK 02 vlv. 

@ R11urn 10 step 2 of th is symptom 
i f cryo tank preu recovtn. 

© Periodically rothtrge surg1 tank 
by opening SRG TK 02 vlv. Close 
vlv after charging. 

CD Evap wicks should be dry when 
using this procedure. Evap out temp 
may drop below J20f . 

G) Glycol loads should bt incrusad 
m order to avoi:l exc1aiv1 water 
condensation. 

@ Use norm rad in ttmp and r,ap 
out temp to tstim1t1 prim rid out 
ttmp. 

CD Prim rad oul tamp > 85°F not 
abnormal with high alectrical loads 
( > 1900 wans). 

G) Slight decr■asa in r■ d out ttmp 
may be achieved by utilizing auto
matic mode. 

@ Glycol evap out temp may be 
used when reading > 48°F. 

© Attempt dual loop operation w,th 
flow through steondary radiators. 
Periodically check prim rad 1 for flow 
passing sub solar point. 

CD Attempt dual loop operetion with 
flow through steondary radittor. 
Periodically chick prim rad 1 for flow 
•her pasting solar point. 

CD PYoctdurt f0< cflantint J52 and 
J53 connKtors: 

• GL Y EVAP IN TEMP · MAN 
• Ch111111 J52 and J53 -
• GL Y EVAP IN TEMP · AUTO 
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L 

_SYMPTOM 
DOCKED MOOE 

I PRIM GL Y EVAP 
OUT TEMP LOW 

0

<; 420F 

PRIM GL Y ACCUM 
QTY LOW OR 
DECREASING 

< 30% 

I 
I 
I 
I 
I 

1 Verily no manual 
rad bypass 

eGLY EVAP IN 
TEMP - AUTO 

eAUX GCVfvAP 
IN TEMP · MIN 
(CW -

YES 

NO 

ePRIM GLYTO 
RAO · BYPASS 
(pull) 

NOTE: Bypass 
operation 15 
minutes can lead 
to rad lreezing 
ePRIM GLY 

ACCUM vlv • 
close (CW) 

Accum qty deer 
stops? 

YES 

9 Check accum 

ePRIM GLY 

PROCEDURE 

2 eGLY EVAP 
TEMP · MAN 

eGLY EVAPIN 
TEMP vlv · MAX 

(~) -

sticking 

ePRIM ACCUM 
FILL vlv - ON 
tor 7 sec 

Accum prim qly 
relurns to normal ---------...i (30-65%)? 

YES 

NO 

NO 

SECONDARY 
LOOP 
'<CTIVATION 

I Manually control 
y 1Vap temp out 

bttwnn 42-65°F by 
adjusting prim gly 
evap temp in vlv 

ACCUM vlv • 
OI!!!! !CCW) 

t---------M!.:11u Gly reservoir 
as accum 

Accum qty deer? 

NO 

12 Manually •lect 
ra 2 
e RAD FLOW CONT 

PWR · MANSEL 
----~. RAD MANSEL

RAO 2 

Aller 17 sec, ilCCUll1 
prim qly deer? 

SECONDARY LOOP 
ACTIVATION 

ePR IM ACCUM 
FILL vlv • ON 

ePRIM GLYTO 
RAD - NORM 

ePRIMGLY 
ACCUM vlv • 
close (CW) 

e SUIT HT EXCH • 
ON (20 sec then 
am 

14 ePRIM GLY 
RAO · BYPASS 

l2!!!!l. --
ePRIM ACCUM 

FILL vtv • ON 
until accumqty 
> 30% then OFF 

eRAO FLOW CONT 
PWR • OFF 

PAGE 11-5 

REMARKS 

G) Procedure for connector change: 

e GL Y EVAP IN TEMP · MAN 
• Ch·ange J52 with J53 --
e G LY EVAP IN TEMP · AUTO 

CD Use rad inlet and outlet temp 
to verify normal operation. 

G) Normal range is 30-65%. 11 
glycol leak is slow ("=5%/hr) the 
leak source may be more rapidly 
detected by momentarily placing 
the gly accum vlv otl after each 
component is isolated. 

CD With pump otl , glycol disch 
press should equal 1/4 accumulator 
quantity. 

{JI Use gly disch press wlttn pump 
;;n'(momantarily) to estimate eccum 
qty ind. With GL Y PUMPS · OFF 
accumulator quantity should DI 
4 times pump disch prlSS. 

(!) Cycling primary ECS glycol 
pump may frn a sticking accumula
tor bellows. 

cs) Rldiator isolation valves 11ka 
lf' • to position. 

8 
THRU 

9 
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SYMPTOM 
DOCKED MODE 

10..-----.t; 
PRIM GLY ACCUM 

QTY HIGH 

>65% 

•GLY 
PUMPS · OFF 
I momentarily) 

Gly disch press 
compatible with 
gly accum qty ind' 

101 ,--------~ 
PRIM GLY DISCH L___~ ,-

4- • GLY 
PRESS HIGH PUMPS · OFF 

!momentar ily) 
> 56 psi 

or 

>~ +40 

11 
PRIM GLY DISCH 

PRESS LOW 

<40psi 
or 

< ICCU4 qty + 32 psi 

12 

>55% 

SEC ECS RAD 
OUT TEMP HIGH 

>JOOF 

Gty disch press 
compatible with 
gly accum qty ind? 

NO 

PRIM GL Y ACCUM 
QTY LOW OR 
DECREASING 

a ePRIMGLY 
ACCUM vlv • 2P.!!! 
ICCW) until 9ly 
ditch press r11ds 
50psig 

ePRIM ACCUM 
Fl LL vlv • Q.E£ 

SEC G LY DISCH 
PRESS LOW 

PROCEDURE 

1,N_o...,.~2~ GL Y ACCUM 
QTY IND FAILED 

YES •GLYRSVR ...,_,, _______ _.JIN vlv · OPEN then 

YES 

2 

Gty disch press 
compatible for indi· 
cated gly accum 
qty' 

YES 

Check for cavi• 
tated pump 

•PRIMGLY 
ACCUM vlv . 
cl ose ICW) 

•PRIM ACCUM 
FILL vlv • Q1f 
Gty disch press 
>50 psig? 

YES 

9 PUMP WAS 
CAVITATED 

2 

eSECCOOL 
PUMP · 2.!Llilil 
I momentarily) 

Gty disch sec press 
compatible with gly 
accum qty? 

NO 

NO 

CLOSE--

NOTE: GLY RSVR 
iN.i'.should be 
rapidly crack1d open I 
and then ctos■d T r1nsi1nt con-

i-=-".:....;;===---l NO dition caused by 
Gly accum qty incr incr in gly ■ccum 
again? qty 

YES 

3 Verity sensor 
I • G Ly PUMPS • 

.Q££ 
•PRIMGLY 

ACCUM vlv . 
close I~) 

• PRIM ACCUM 
Flllvtv - ON 

10 GLY PUMP 1 •Switch to 
DEGRADED DR redundant pump 
FAILED ePRIM ACCUM 

FILLvtv -~F 
• PRIM GL 

ACCUIII vlv • 
~(CCW) 

NO 3 SEC RAO 
OUT TEMP INST 
FAILURE 

DATE 9/1 /72 

REMARKS 

CD PRIM AC CUM QTY ind >65% 
may rt111lt in ■ccum billows sticking. 
II sticking occun, cyclt ECS prim 
glycol pumps. 

(i) With G LY PUMPS • Qff 
PRIM GL Y DISCH PRESS sh~utd 
be 1/4 ■ccum quantity. 

CD With radiators by-pllltd, pump 
disch pr■ss is nominally 2 psi lower 
than with radiators op■r■t i ng. 

(D With GLY PUMPS · !!ff, 
glycol discharg■ prm should ■quit 
1/4 accumulator quantity 
indication. 

@ Degraded glycol pump may be 
verified by checking GL Y PRIM 
COLDPLATE flow r■t1 with MSFN. 

CD Normal 111111 J0.55%. 

@. With ;ycol pump off, fycol 
dosch■'ll p,- should ■qual 
1/4 accumulator quantity. 

SM-2A-223&C 

-



DATE 9/1/72 

SYMPTOM PROCEDURE 

DOCKED MODE 

14 
SEC GLY ACCUM j Sensor check 

OTY OE CR EASING ;,_ ... ,f•=S:::E:-::C:..:,C:-::0-=:0--L::_P;_:U __ M_P-l-
2 Isola te 

15 ,-S_E_C_G_L_Y_□-1-SC-H-, 

PRESS LOW 

<40psi or 

1accu~qty, 311 

SSR-1 

SEC LOOP 
ACTIVATION 

possible leaks 

eGLYTORAD off (ctr) 
(momentarily) SEC vlv • BYPASS YES 3 RADIATOR 

NOTE : Bypass t---------... .r.:~ 
Gly disch sec press 
compatible for indi
ca ted gly accum 
qty? 

operation> 15 min SYSTEM LEAKING 

•SEC COOL 
PUMP - ACl or 
IAC2) (ifreqd) 

eGTVTO RAO 
SEC vlv • NORM 

Verily sensor 

• SEC COOL PUMP · 
!l.!!..1£!!} 
(momentarily) 

can lead to rad 
freezing. 

Gly accum qty 
stabilized? 

NO 

Gly disch sec press 2 Sec accum qty 
press compatible witL,......,...,..( -<3.0%)? 
indicated gly accum ~---,-=,-~ 
qty? 

NO 

5 GLY DISCH 
SEC PRESS INST 
OR ACCUM SEC 
QTY INST FAILUR 

• ECS INO sel • 
SEC 

eGLYTORAO 
SEC vlv • NORM 
(rad open) 

• SEC COOL 
PUMP · AC 1 (or 
AC2) 

efilGLY 
DISCH PRESS 
ind • 40-52 psig 

SEC G LY ACCUM 
QTY DECREASING 

NO 

Deactivate 
sec loop 

I •GLYTO RAO 
SEC vlv • BYPASS 

l•SECCOO_L __ 

PUMP · off (ctr) 

4 Isolate rad 

• GLYTO RAO 
SEC vlv • BYPASS 

• Reduce CSMelec 
loads 

4 REDUCED 
PUMP OUTPUT 
DUE TO ELEC 
PROBLEM 

ld 

AC BUS 112) 
VOLTAGE LOW 

• 

• RAO MAN sol · 
RAD 2 

•RADFLOW 
CONT PWR • 

Mfil!...lli 

8 Activate 
prim loop 

• ECS IND sel • 
PRIM 

•PRIM GLYTO 
RAO vtv • NORM 

•PRIMGLY-
OISCH PRESS 
ind • 40-52 psig 

2 

PAGE 11-7 

REMARKS 

(!) Th11 symptom is also valid 
when secondary glycol loop is not 
in operation. Normal range is 
30-55%. 

© With pump off, glycol dis
charge preuure should equal 1 /4 
gly accum quantity. 

G) If l■ak is determined, temporary 
deactivation of pump may conserve 
glycol for future u•. 

(D With glycol pump off, glycol 
discharge prlSSUrt lhould equal 1/4 
accumulator quantity . 

0 Rad heaters are not to be used . 
To allow for cold secondary rad out 
temp I J2°F), evap wicks should 
dry and secondary suit heat exch is 
bypassed. 

© I VA not to be used due to loss 
of 02 heating at glycol - 02 heat 
exchange coils. 

G&N, □SE, Signal Conditioners and 
S071 and S072 experiments (CSM 
117 only) are not coldplated on 
secondary loop. Usage limits for this 
equipment are as follows: 

G&N 17% duty cycle with max on 
time of 1 hr 55 min. 

DSE 66% duty cycle with max on 
time of 2 hrs. 

EXP Backup mode req immediately 

{D If rad 2 not usabla, tntiro prim 
red should bt byp-d. Backup mode 
will thtn be rtquirtd for S071 and 
S072 exptrimont coldplatn in SM 
(CSII! 117 only). 

SM-2A-2237C 

14 
THRU 
SSR-1 
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PAGE 12-2 

EMS MALFUNCTIONS INDEX 

l 11 . 05G LT ON ( TEST l) I I 
2 G/V SCROLL ASSY DOES NOT SLEW 

TEST l 

3 1.05G LT OUT (TEST 2)1 

4 LIFT VECTOR DN LT 
WILL NOT COME ON 

(TEST 3) 

4a RNG IND WILL NOT SLEW (TEST 3) 

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

6 RNG IND ONLY ABNORMAL (TEST 4) 

7 G-AXIS ONLY ABNORMAL (TEST 4) 

8 
I 

LI FT VECTOR UP LT I 

NOT ON (TEST 5) 

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 

11 

12 

V-AXIS DOES NOT SLEW IN Vo SET 

6V/RNG IND ABNORMAL IN 6V TEST 

SPS THRUST LT NOT 
ON IN 6V TEST 

13 6V IND DOES NOT SLEW IN 6V SET 

14 6V/RNG IND FAILS TO COUNT DURING 6V'S 

15 EITHER LIFT VECTOR 
LT ON AFTER 2 G 

DATE 9/1 /72 
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SYMPTOM 

.05GLT ON 
(TEST I) 

G/ V SCROLL 
ASSY DOES 
NOT SLEW 
(TEST I) 

Lift vector up 
It - on In TEST 3? 

NO 

8 •EMS MOOE -
.lltI'. 

• EMS FUNC -
Will" 

• EMS MOOE -
NORM 

PROCEDURE 

0i•lay, out of 

tole....,ce In TEST 4 
4v TEST? 

NO 

5 ACaL LOW 
RANGEOUTl"UT 
FAILED 

NO 

Compare EMS 
du,lng CMC liV 

.__E_MS __ aa_r_•_•_? _ _, NO 
YES 

1-------YES 9 RNG display 
L_:.·05~G~l~t!on~?!._J-.. r.dhlrive, in ENUY? 

NO 

4 TEST HOS Of 
FUNC SW FAILED 
Ol'EN 

NO 

13 ,05 G LT 
._ ____ .,_f~AILED ON 

V AXIS drlv• 

NO 

6 

7 TORQUE PWlt 
SUl'PL Y FAILED 

Alternate method: 
• EMS MODE - sn 
• EMS FUNC - -

TEST 5 
o si- scro II to ,tort 

of teat pattern 
o EMS FUNC -

TEST I 
o N's'MODE

NORM 
• lo,...• EMS •If 

" ... , 

PAGE 12-3 ........ 

0 

REMARKS 

The EMS MOOE sw auumed 
to bo in STBY for at least 
5 MC before 1elf-te1t storted. 

0 EMS lost except EMS RSI. 

0 

0 

0 

All self test capability lost. 
For ■ntrY, "G-Drlve, and 
corridor verification wi II' be 
erroneous. &V/ RNG ind, 
V AXIS ond EMS RSI 
unaffected. 

AUTO po1ition functions of 
EMS MOOE sw lost for entry 
only . 

Corridor verification 
lnOf)«Gtlve with EMS 
MODEsw-~. 

0 EMS FUNC - TEST I 
lost only. 

0 La11 of threshold cue only 
(.OS G It), RNG Ind • 
operation it indlcatlon of 
, 05 G. 

0 EMS FUNC - TEST I 
c-billty lost only. 

0 RNG SET c-billty Iott. 
SCS liV poulble only II liV 
dlaplay is driven positive by 
ploc lng tho GTA sw - on 
(up), then - orf (d-Gft 
~ de.tred va ue. N 
o, t,.V mc:s,euv■r with the 
SI'S THRUST - DIR ON can 
bo monltorocl b~anQ<! 
In the liV display (-n to 
-9999 fps), Vo can bo sot 
by using EMS FUNC -
TEST 4 (ropoatoclly if 
neceuary), stopping the 
V drive at the desired 
value by EMS FUNC -
TEST 5. No backup 
copal;illty avallablo , 

© EMS lost for ENTRY oxcopt 
ttn1hold, carrldar, 

0 

and EMS RSI. liV function, 
unaffect.d . 

ENTRY function, of EMS 
lnoperatlvo oxcopt EMS UI. 
liV functions unaffoctod , 

0 EMS FUNC - TEST 2 
lnop•atlve. 

G) EMS -otlon unaffected, 
~NG Incl aperwtlon Is 
Indication of .05 G. 

l 
THRL 

3 
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4 
rHRU SYMPTOM PROCEDURE REMARKS -4a 

0Th•• lt no method of di1tinp.iilh-
i "I betwNn th .. failur•. 

4 Filiiiikl 2 COUIDOlt LIFT VfCTOR ON 
COMPAU TOIi OIi LT WILL NOT YES Oo Ml UM coni4or 

COME ON ••rlflcatlo,, I ltl,ts TOIIQUING 

~ ..,"'9 entry USISTOlt IN 

I 

NO TEST 3 FAILED 

I 
2 ©camcla< .. ,ilicotlon, AV TEST, 

ltsT 3, TEST 4, and TEST 5 
inope,otive. EMS operational 

• EMS MOD£ -
du,ing entry, but oc.celerometer 

I 
RANGE Ind V-AXIS and YES occurocy can be verified fot STIY 

• lMrFUNC-
confidence by c.o,nponion with 

ENnY aCMC AV . 
NO 

YES e lMr"MODE-

I 
~ 

..... di.lay•i•ft 

0ENT11Y l\,nc11.,. of EMS i_...,-_.1 .. 1 3 

I 
NO . ti•• except EMS RSI AV functions 

unoffected . 

ENnYAND 
10 SEC TIMER 

I 
IMPLEMENTING 
GATE FAILED 

I 4 0 Corridor verification Its il"IClpef'O-

tl've or invalid dvring TEST ond 

I 
9 ENTRY . 

CORRIDOR 
VERIACATION • 
CIRCUITRY OR 

I 

SCROLL 2 G SW 

YES FAILED OPEN -5 0 Thia 1tep ..,... initialization of 
the ,_' lnt-v,o.,_. for TEST 4. 

I 
11 RNG ind 0TEST 3 1 .. 1. RNG ind-, be lnitlali:mtlon Int.cl In TEST 4 by.noting that 
lefor• proceeding tne R NG ind driv• to negative 

I 

10 wit+. TEST 4: 12 58 .0 • .2 NM .. 
TEST 3 l'OS 

• EMS MODE -OF EMS FUNC SW STIY 0 Lift vecto< dn It 1,., in TEST .3 FAILED OPEN e lMrFUNC -

I 

TEST 5 and ENTRY . lockup ENTIIY 
e l'MfTUNC - ln..,_lon "-CMC °' MSFN . 

TEST 3 No It 10 - oft., .05 G could 
• u;g;;\QDE - N...., ID Indicate lilt vector 

I 

NORM down . 
• c;;;r;, ••• ,, ••ts 

I <p © EMS _,at ion unaffected. 

NO 

RNG IND WILL YES 15 AV/ RNG ind 
SLEW CIRCUIT 

13 Lift vector d.n NOT SLEW 
ltonin~? dri-~••in~? @!21 

NO NO 

1,Ar--· ., 0 Normal RNG SE T -t+.od 1,., . • EMS MODE -
illY 

•EMS FUNC -./1,Y. 
18 AV/ RNG • EMS MODE -

@Av/l!NG ind 1,.,. NORM SLEW CIRCUITRY 
eGTA-~ FAILED 
• GTA - o dawn 

when desirN ra 
It in AV/RNG 
Ind 

•EMS MODE -
.!!ll -

SM-:IA-1558E 
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SYMPTOM 

S V-AXI S ONLY OR V-AX IS fall, 
MULTIPLE DISPLAYS ~....._-..-':-10-ddve? 
AINORMAL (!EST 4 

NO 

RNG IND 
ONLY 
AINORMAL 
(TEST 4) 

Foll• to drive? 

G-AX IS 
ONLY 
AINORMAL 
(TEST 4) 

YES 

~_;_ __ ,....... Foil• k> drive? 

PROCEDURE 

YES Ot!,e, di.la,. ~A.::L::L---------.....j.r
foll to drh,• alto? 

V-AXIS AND 
RNG 

NO 

V-AXIS AND RNG ONLY 

V-AXIS ONLY 

DRIVE MOTOR 
CONTROLLER 
INTERMITTENT OR 
PULSE SCALER OUT 
Of-TOlHANCE 

Out-of-tol ck 

~Y;.:E::S_.,r--2-' G-AXIS drive, 
in TEST 5? 

NO 

• EMS MODE -
sny 

• ~FUNC
TEST 5 

e1T;;;--'iiAXISto 
next tut pattern 

• EMS FUNC -
TEST 3 

• Slew range to 58.0 
• EMS MODE -

l::iQ&M 
• EMS FUNC 

TEST 4 

PAGE 12-5 

REMARKS 

0 EMS FUNC - filLl c.,..i,nlty 
lo1t. EMS op9rationol but acce l
..,Offl,_ accuracy can b• verified 
only by perforMlng a AV TEST . 

0 TEST -4 and AV TEST only Iott. 

0 

0 

V-oxh and range di,play lost. 

Thi, failure will invalicklt• the 
AV TEST and TEST 4, except tt.e 
G-axl1 dhploy. EMS .hould be 
o,-rotlonol -but corridor 
verlflcatk>n «ron-,u1 duri l'lfjl .,,,ry . 

0 V AXIS and -NG lnfonortotlon 
«roneou1 only . 

0 EMS FUNC - !llLl Iott b4.t t EMS 
operation during .,,,ry should be 
l"IOlfflOI . 

0 V AXIS , 6,V and ltNG Information 
erron--.,1. Other EMS lnfonnotion 
unaffected. MSFN moy b. oble to 
aupply a correction factor fo, thh 
...... . 

© There 11 no rMthod of dl1tlngui1>. 
lng Detw"n tn_. two ,.llure1 . 
Scroll velocity Information wlll he 
•roneou•. Ra,..readoutof 
uncertain vali d ity . 

0 Th i1 c>.eck c:onstrolned hy •t 
pattern O¥Gllobllity . 

0 EMS ENllY and AV funct ions 
unaffect.d . 

0 lNG and AV dl1ploy1 lost. 

0 RNG dltplay l01t. 

0 Scro I I G display erroneout . 

0 Scroll G display lost. lockup 
G infoffltation From CMC or 
G IM~. 

SM-2A-155!0 
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PAGE 12-6 

SYMPTOM 

LIFT VECTOR UP 
LT NOT ON 

(TEST 5) 

Bo~-----~ 
G-AXIS 

9 

9o 

DOES NOT 
DRIVE 
(TEST~ 

RNG IND DOES 
NOT SLEW IN 

RNG SET 

G-AXIS 
DOES NOT 
ZERO IN 
RNG SET 

10~-----~ 
V-AXIS 
DOES NOT 
SLEW IN 
Y.i..ill: 

Lift vector up 
ltonin~? 

YES 

NO 

RNG ind slaw, 
in RNG SET? 

~ 
POS OF FUNC 
SW FAILED OPEN 

PROCEDURE 

6 • EMS MODE -

filY 
•EMS FUNC -

RNG SET 
• SI- dl,play off 

zero 
• EMS FUNC -

TEST 5 

RNG Ind meh to 
zero? 

YES 

Alternate RNG 
SET 

• EMS MODE - ll.lY 
•EMS FUNC -

~ 
• Slew des ired range 
• EMS FUNC (CW) -

'&.ill 
• EMS MODE-NORM 
• Continue EMS 

checkout 

G-AXIS zero 11 

in ENTRY? 

YES 

G-AXIS 

'------CIRCUITRY OPEN I 

Alternate sleiw -
Y-AXIS 

• EMS FUNC (CW) -
TEST 5 

•SI-desired Va 
• EMS FUNC (CCW)

R 

~ 

DATE 9/1 /72· 

REMARKS 

Llk vector up It la1t in TEST 5 
ond ENTRY . lockup entry an;I• 
information from CMC or MSFN . 
Na It 10 1ec aker .05 G could 
be uaed to indicate I ift vector up . 

0 Corridor verification lo1t during 
TEST 5 and ENTRY . Backup 
entry angle informotion from 
MSFN or CMC . 

0 EMS FUNC - TEST 5 loot only. 

0scroll G dilf)lay inoperative. 

0 EMS operGtion vnaffecttld . Use 
altw..,to RNG SET method. 

0 ENTRY o,-rat ion unoffect.d . 

0 Thls fa i lure produc• on error 
only in the initial phoM of the 
G trace . 

0 Range di1play erroneOtA during 
ENTRY . O11,e, ENTRY function, 
unaffected a~er Vo slewed by 
alternate methods . 

--1 



~ -DATE 9/1/72 

SYMPTOM PROCEDURE 

II 

12 

,i.V/ RNG IND 
ABNORMAL IN 1--M"~ 

,i.y TEST 

Problem? FAILS TO DRIVE 

OUT OF TOLERANCE 

ENTRY ,elf te,t 

• EMS MODE - STBY 
• EMS FUNC - -

TEST I 
• EMS MODE -

NORM 
• Perform ENTRY 

self test 

Y-AXIS and RNG 
within tolerance in 
TEST 4? 

SPS THRUST It 
on during SP$ 
firin ? 

YES 

NO 

TORQUING 
ISTOR FAILED 

IN 6V TEST 

'-------1,.CIRCUITRY FAILED 
IN.@Llill 

13 .-------, • EMS FUNC -
,i.y TEST 

14 

15 

6V IND DOES 
NOT SLEW IN 

~ 

,i.V/RNG IND 
FAILS TO COUNT 
DURING tlV'S 

EITHER LIFT 
VECTOR LT ON 

AFTER 2 G 

• EMS MODE -
NORM 

&Vind drives 

FAILED 

• Attempt scrol 1 
slew 

RNG ind slews? 

• EMS MODE -STB 
• EMS FUNC - I.!.:.:::....-~ 

TEST I 
• mrnoDE

NORM 
• Perform ENTRY 

i.lf test 

dV/ RNG ind 
drives TEST 4? 

YES 6 t:,. V TEST 

'------... POSITION OF 

FUNC SW FAILED 
OPEN 

9 A I terna te tN SET 

EMS MODE -1.ill 
•EMS FUNC -

RNG SET 
•Slew desired t:N 
•EMS FUNC (CCW) -

t;;'i_ 
EMS MODE -
NORM 

7 Altomatot:J.V SET 

• EMS MODE - STBY 
EMSFUNC-W
EMSMODE-NORM 

eGTA-on!o,,e)-
• EMSMnor-csTBY 
'Wt,en desired -m
SET in display 
eGTA-~) 

PAGE 12-7 

REMARKS 

0 ENTRY TEST pattern, 
con1troin option of ENTRY 
Mlfte1t, 

0 dV/ RNG ind la,t for dV 
maneuver and ENTRY. 

0 dV TEST only lo,t . 

0 EMS RSI, Y-AXIS ond RNG 
displays unaffected during 
ENTRY, dV, G-AXIS and 
corridor verification lost. 

0 All /JV , EMS vel<x:ity and 
RNG information erroneous 
during toll modes. EMS ,hould 
be operational, but corridor 
verification erroneous dl.l"ing 
ENTRY. 

0 EMS RSI unoffoctod. All 
other EMS functions lolt. 

0 THRUST ON ,ignol lo,t in 
dV TEST only . 

0 Alternate &V SET neceuory 
fo, SCS dV',. Fo, CMC 
or MANUAL dV', (DIRECT 
THRUST,...), monitor tno 
negatively driven AV ind 
for velocity change 
information. 

0 &V/ RNG ind lo,t. 

0 SI- lo,t for dV SET only. 

0 Thrust cutoff di1erete ond 
dV function, of dV/ RNG 
ind lost . Performing o post
burn dV TEST and/ or 
ENTRY test will oid in 
failure identifieotion. 

0 EMS functions ur,affected. 

SM-2A-15'1G 

11 
THRU 

15 



THIS PAGE 
INTENTIONALLY 

BLANK 

DATE· 9/1/72 



DATE 9/1/72 

THIS PAGE 
INTENTIONALLY 

BLANK 

PAGE 13-1 

0 
z :::c 
<C (...) 
~ t-
u <C 
0 :::c 
0 



Cl 
z :r: 
<( u 
~ 1-u <( 
0 :r: 
Cl 

PAGE 13-2 

DOCK AND HATCH MALFUNCTIONS INDEX 

l 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 

DATE 9/l /72 
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DATE 9/1 /72 

SYMPTOM 

DOCKING 

DOCK PROBE 
WILL NOT FOLD 

2 ,-------, 
DOCK PROBE 
EXTD/REL tb A(BI 
REMAINS GRAY 
AFTER CAPTURE 

I 
I 
I 

Atterppt 

9 • I nllrchango 
umbilicels again 

• Use SEC 2 (PRIM 
2) to initiate only 
available GN2 
bottle when 
required 

• Manuelly relu• 
docking latches 
No.'s 1 and 7 

PROCEDURE 

• Verify probe support beams unloaded 
• Using tools F, Wand 1. remove nut and boll from one 

end nf shock struts (3) 
• Connect probe umbilicals (2) (yellow) 
• Cock docking latches No. 1 & 3 
• cb DOCK PROBE (2) - closed 
• ch SECS ARM (2) • clo~ 
• Alter MSFN ADS. SECS LOGIC (both) on (up) 
• Alter go from MSFN, SECS PYRO ARM (2) . on (up) 
• PROBE EXTD/REL - RETRACT 
• PROBE RETRACT SE_C_- -1 -
• PROBE RETRACT (2) • ott 
• SECS PYRO ARM (2) off 
• SEC S LOGIC lhnth) off 
• cb SECS ARM 12) ~ -
• Manually release docking latches 1 & 3 
• Preload the probe 
• PROBE EXTO/ AEL • 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 ~owly 
• PROBE EXTD/ REL • EXTO/REL and hold 
• Pull prohe alt 120 lhl to release from drogue 
• PROBE EX TO/REL OFF lrele,ise) 
• cb DOCK PROBE (21 ~ 
• Disconnect probe umbilicals 121 (yellow) and remove 

probe from tunnel 

• PROBE RETA 12) - OFF 
• cb DOCK PROBE (i,:-
~ 

• lntorchange probe umbilical 
connectors (cut cable rllainen 
if necessary) 

• Cock docking latchn 1 and 7 
• cb DOCK PROBE (2) -~ 
• PROBE EXTD/REL - RETA 

DOCK PROBE EXTD/REL tb 
B(A) - grey? 

initiltt two 
evaillbl1 GN2 
bottl9swhen 
required 

• Manuelly ref•• 
docking letchn 
No.'11 and 7 

PAGE '13-3. 

REMARKS 

· (D • Probe ttllmetry will be lost 
when umbiliab n inlfflltlftlld. 

SM-2A-2231A 
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l 
rHRU 
2 SYMPTOM 

FWD HATCH WILL 
NOT UNLATCH 

IFWD HATCH Will rt+ 
NOT LATCH 

I 
I 
I 
I 
I 
I 
I 

Does actr handle 

• Remove gearbox 
mounting screws (3) 
and spacers (use tools 
Wand 4) 

• Unstow actr handle 
and rotate away from 
hatch approx JOO 

• Push actr handle out
board rotating gear
box approx 40° CCW 
to release latches 

• Remove hatch from 
tunnel 

..lJ • Remove hatch 
to CM cabin 

• Attempt to latch 
mechanism 

Does actr handle drive 
gearbox? 

YES 

31 Frozen latch 

• Inspect to identify 
frozen latch(es) 

• Remove dome nuts 
from long pivot 
screws of frozen 
latch. (Use tools F, 
W, 2 and 4.) 

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

• Unl■tch mechanism 
• Install hatch 

~ 

PROCEDURE 

Assume failure of 

•Unstdw actr 
handle and push to 
stop to unlock 
gearbox 

• AUX LATCH 
DRIVE· rotate 
113° (use!OOIB) 

• i'iimove tool 8 and 
verify hatch unlatch 

6 To reinstall hatch 

• Align hatch in tunnel 
• R 01111 goarbox 

approx 40° CW and 
reinstall gearbox 
mounting scr■ws (3) 

21 Gearbox frozen 

• G11rbox disconnect • 
~(toolB) 

• Position hatch in 
tunnel 

• AUX LATCH DRIVE· 
LATCH (113° CW -
tool Bl 

• Verify hatch !atchtd, 
rtmovt tool B 

DATE 9/1 /72 
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CAUTION AND WARNING MALFUNCTION INDEX 
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DATE 9/1/72 

SYMPTOM 
CAUTION ANO 

WARNING 

C/W 

I 
I I 

t:L::igh=t=o=/=if~=o=::::'..l I 
CO U ~ supply fail 

or I MIT A pwr supply fail 

I 
I 
I 
I 
I 
I 

C/W PWR sw 1 

2 

4 Audio tone on? 

NO 

5 Pn l 6, 9, 10 (only 
10 when docked) 

• PWR - AUD IO/ 
TONE - ~ 

Aud io tone on ? 

NO 

9 • C/W PWR 
sw - 1 

• C/W MEMORY 
sw - RESET 

Audio tone on? 

M/A Its on• 

YES 

14 COU PWR 
SUPPLY 1 
FAILURE 

NO 

YES 

PROCEDURE 

2 • C/W PWR 
sw - l 

• C/W MEMORY 
sw - RESET 
M/A pb It - ( ush) 

M/A Its & C/W It 
out? 

z 
MEMORY 

RSUPPLY 2 • 
FAILURE 

PAGE 14-3 ""11111111111 

RE~ ARKS 

(D C/W complattly operationtl 
on redundant power supplitL 

Q) C.Ution d11Ktion unit (COU) 
and to,. operational. Loa of 
mtmory operation. C/W ni,tus It 
rtm1in1 on. Thi1 is best ftiltd 
configuration. 

(D CDU operational. Loa of 
memory and t o n■ opIration. C/W 
status It remains on. This is bnt 
failed configuration. 

© Loss of master alarm Its, 
memory, i nd ton,. 

Tho following status Its will bl lost: 

CO2 PP HI 
D2 TK 1 HTR TEMP 
D2 TK 2 HTR TEMP 
CRY□ PRESS. 
GLYCOL FLOW LOW 
CMRCS1 , 2 
SM RCS PSM 1 
SM RCS A, 8, C, 0 
FCl & FC3 (skin t1mp, cond uh 
temp, and ph inputs). 
INV 1 TEMP HI 
SPS PRESS. 
C/W 
SUIT COMPRESSOR 

Th, fo11owing status Its r■ main 

operational : 

BMAG 1 & 2 
GIMBALS (4) 
F /C 1 & 3 ( Raac vlvs inputs 
only) 

AC BUS 1 & 2 OVERLOAD 
CMC 
CREW ALERT 
MN BUS A & B UNOERVOL T 
ISS 
02 FLOW HI 
pH talk back ind 

SM-2A-2426 
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