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PAGE ·1-2 

G & C MALFUNCTION INDEX 

ABNORMAL VEHICLE DYNAMICS DURING SPS THRUSTING 

2 FDA! ATT ERROR ABNORMAL 

3 FDA! RATE IND ABNORMAL 

4 FDA! TOTAL ATTITUDE DISPLAY ABNORMAL 

5 FDA! 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 I I BMAG l ( 2) TEMP I I 
YELLOW 

A ABNORMAL VEHICLE DYNAMICS (NON-SPS THRUSTING LM-INACTIVE) 

DATE 8/7 /72 -+ 



I DATE 8/7 /72 PAGE ·1-3 

SYMPTOM I PROCEDURE REMARKS 
G&C 

(1) I (2) --
(D Thru sl 1s shut ufl ,11Hl wstem 

1 
ABNORMAL lJJ eAUTO RCS W• THC - neutral .1.Jescs CONT . W CMG returned 10 conflyurc111un ,11 

VEHICLE I ( 16) .Q££_ CMG 
~ SGS ~ INTERNAL ladure . II ymhl motor~ urP. ---- ---. GPl's at O or CMG DYNAMICS I • RHC PWR 01 R trim and steady FAILURE off, they 11111st he tu rned (H I 

DURING GPl 's drove 10 Iw heloie st11rtrny 1h1s p, uce dure 
SPS THRUSTING 

(both)· MNA/MNB after shutdown? 
position & steady? _l__ 

I 
e Stabilize CSM res with direct 

~o CMG~ 

Prob lem occurred w Auto drive ck 5 TEST SS R I 

I during? 

T 0': (D CMG SPS cuntrol eapahil1Iy 
MTVC SGS 

• SC CONT · CMG 
l.i.Je Check OAP 

AUTO • BMAG MOOE 
data load .1.J 10,1. 

I 
(3) · RATE 2 CMC 

ONL Y 
~ ~ 

PROGRAM 
• V37E 40E Data load correct? FAILURE 
• ENT R · Proceed 

I 
to FL V50 N25 NO 

00204 

• PRO ~ • Abnorm dyn I 
I 

used by incorrect 
Auto drive ck OK? AP data load 

lNO 0)(3) G) Auto 0µI, cs lost 

I ~e Both axes ~ Jg_) Perform auto l!.!J ER ROR 
ected? optic positooning COUNTER OR res !!£. 

OCOU OUTPUT © SCS dll tO !!,V IOSI MTVC 

I 
Op tics satisfactory? CHAN FAILED 

possible if reclunrldnl BMAG 

lli TV C enable YES placed 111 ~pos111on 

bit ck 

! I • Vll NlOE YES JlJ Ck error (i' © An open r;11e BMAG rn,,y he 
12E ~ counter enable b11 confurned by null r,ne d1splt1y~ 

~ TVCENABLE SCS ball drive lost 111 ,1x 1~ 

I 2 in C of R 1? 2inEofRJ? AY FAILED unless ,1l te rn,t1e r,11~ BMAG I NO 
NO used 

(3'1 11 YAW or ROLL 

I 115 I 
If BMAG 1, Jf te, 05 G. SCS 

CMC OUTPUT roll Jlt er roneous If 
l1J ) CHAN FAILED BMAG 2. ,,he, 05G . EMS 

~ Rate display 
YES RSI err oneo us un le% m 

I ) l (4-: 
RATE I A .tie dc1111p11111 

normal? ,md SCS ,iutn !iv lus1 £0 ~ ' Rate display 18 J Any Idle YES 19 I RATE BMAG Fo, MTVC . use ,tl!P.111.ite 1.ill-' 

I 
normal? ~ displays hnrdover? - FAILED HARO BMAG YES 

1 
!NO NO OVER 

(5) © SGS ,n,to (\,V lu;t ol PII Lh 111 

I ~ Man trim ck ~ RATE BMAG YJW If roll. control c11t1tude 

I LEO OPEN Wllh dorecr Ill ACCEL CMO 
• THC · neutral 

I ~ 
GPl 's drive to trom 

(D SGS .iu!o /l.V cc1 p,1!1d1ty 11)\t position & steady? 

!YES 
(6' 

I ~• RHC .!!fil!.!.!ll. YES lllJ BMAG NO . 1 
© A11 hold c.i p<1hd11y ltl\! 111 

• Turn GMBL .iffected dx1s SCS c1 u1n .\ V 
MOTS oft 

--,, FAI LEO HARO - lost Ii p11 ch 111 y,1w 

I 
SCS FOAi att OVER a: 
error hardover? 1.U TVC @ SCS RATE CMO ,, 1111111:1 

!NO SUMMING AMP. ,111rt pr 11 pur1u111.1I t:0111rol l11s1 lur 

RATE AMP OR ,1 flec 1ed ,1 x1 ~ SC ,n1 10 \ V In,, 

I .ill Stabilize CSM NO L2.iJ CSM drolts ~ IGN 2 SIGNAL ,, pitch UI y.tw T1 .1ml.t l H111, 

out of deadband? FAILED w11h1111t ,Il l hol d p1M1hl1• 111 

• AUTO RCS · MIN IMP Ft11the1 1t 11111111· 

I 
orig confog YES , huu11m1 1111 1 recur11111entlt•1I 

Jets fire a continuously? 1 

I rES ~ NO I 28 I ATT LOOP @ Fu, ,ithicted .1x1, 111 ATr 1 
l9) 

Alt errors nulP 
FAILED OPEN RATE 2 . .i tt hultl ,111!1 ,1 11 

YES e1101 d1spl11y ln,;t Al 1e, UoG 
~ ATT LOOP 6a: SCS FOAi 11111 i1 11 e111111P.1111, 

I 
OR RATE LOOP ii V1IW 01 11111 
FAILED HARO ~ BMAG NO . I 
OVER ILED OPEN 

I SM 2A 2272A 
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PAGE 1-4 

SYMPTOM 

G&C 

I (Cun!) 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

PROCEDURE 

1¾1 
l.!..I Man 1nm ck ~ Propo111onal l1lJ Alternate RHC 

ck 
YES • 11\temate RHC -GP\ 'sat lrun and __. 

steady? • Ong RHC cmd + cmd + & - (,n 

NO & (in axis_)_ 
~ ~ (ii) 

YES rnJ ORI G RHC GPI response GPI response 
normal? normal? -, FAILED OPEN 

YES 
611 

NO 

1iJ MALFUNC- 12.le1vc GMBL 

TION IN CONT DR -alternate (i1 
LOOP (rnG ON servo loop 
SIG REDUIRED • RHC cmd + & WJ PROPOR -
FOR TROUBL E-

(maxis_) ___ 
TIONAL CONT 

SHOOTING) GPI response ~ 
SUMMIN G AMP 

normal? FAI LEO OPEN 

YES 

~ MTVC LOST 
FOR ORIG SERVO 

(14) LOOP 

l1!J • TV GMBL llli• RHC PWR l!!Je RHC PWR (is) 
DR al1ernate ~ NORM Q££ (o rrg ~ NORM Q££ 
servo~ .ill RHC) (,dternate RH C) PROP CONT 

GPl's dnve to trim GPl's drive to trim ~ AMP FAILED 
GPl 's drive to trim & s1eady? & 51eady? HAROOVER 
& steady? 

YES YES 
YES 

~ (J6) 

.ill ORIG RHC ~ ALTERNATE 
PROP CONT RHC PROP CONT 

er 
(P ORY) FAILED FAILED HARO 

~ 
HARO OVER OVER 

~ - Cont1ol mode MTVC or THC CW 
a1lure? 

1 
-

CMC or 
SCS AUTO f • TVC GMBL f • TVC GMBL 

OR I OR 2 

I 
Lill Servo 111111 d 

• SCS TVC 121 
AUTO 

• RHC PWR NORM 
I AC DC 

• RHC PWR NORM 
2 AC 

e C,111"17m, l11111 l 1111 

fp1tcil ;md y.i\\ ) 
OSCILLATING HAR DOVER 49J Auto drive ck T nm resp un~e? 

NONE • SC CON T CMC mi • BMAG MO~ 

jQ_J SERVO RATE 2.!J MTVC ck 
13) - RATE 2 

• V37 ~ 
FEED BACK 

• THC CW • ENTR - Proceed 
FAILED 

• RHC N~2 10 FL V50 N25 
per1orm MTVC 08) 00204 
ck • PRO - ~ GMBL TRIM 

~ MTVC ok? S FAILED Au10 drive ck ok? 

ND ro @1 

(53 I GMBL SERVO 
~ I LOOP FAILED 

DATE 8/7 /72 

REMARKS 

@ SCS proportional control and 
MTVC lost for failed RHC . 

@ One probable fdllure could be 
loss of MTVC integrator in which 
case du ri ng MTVC the gimbal 
posi ti on drreclly follows the stick 
posi tion. 

@ SCS µropor11onal contro l and 
MTVC lost for both RHC's. 

@ If THC - CW at lime of failure, 
servo No. 2 being used, se lect servo 
No. 1. 

@ No MTVC capabrlity . RATE 
CMO los t ,n affected axis. All 
hold possible ,f RH C's locked (or 
neutral) or RHC PWR NORM 12) 
- 0 FF . Disable affected axis if 
dTiect used. 

@. MTVC and propor11onal cont 
available with unaffected RHC, if 
affected RHC power rs off (RHC 
PWR NORM · Q££) or RHC locked. 

@ Affected servo lost for all 
6 V's. 

@ CMC 6V unaffecied. On 
affec1ed servo, SCS au10 6 V and 
1nm losl , but MTVC withou1 trim 
remarns. 

SM 2A 2273A 



t- DATE 8/7 /72 

SYMPTOM I PROCEDURE 

(1) I 
i.--~1~! FOAi total att YES 2 FOAi SEL r,,? 

112 3 Abnormal YES 41 e FOAi SEL -1.. FOA i ATT 
ERROR 
ABNORMA L 

I ~ display normal? 

FOAi JNO 

I
TOTAL G&C I 
ATT 
DIS PLAY 4 1 I 
ABNORMAL NO 

' 

1 OR 2 

W •FOAi SEL - 1 
(if1)or2(i!Jl -

Display normal? 

YES 

W FOAISEL 
I orig at 1? 

NO 

jJ FOAi NO . 2 
ATT ERROR 
FAILED 

error on FOAi 1? r- • FOAi SOURCE -
NO CMG 

L--- ---....J 

~ '------....J 
Display normal? 

YES 

[.L.J FOAi NO . 1 
~Y_E_S ___ , _____ ...,. ATTERROR 

) FAILED 

~ 

W• FDAISEL - 1 
• FOAi SOURCE -

GDC 

Display normal? -------- ._ _____ _, 
NO = 

l2 ) 

UQ.J..--~-F ._□A-1---,~G;;;D;;,;C;._ ______ ...,-... L 1111 JI BMAG ND . 1 

1 so uRcE r,,? m FAILE □ (An 
ATT CMG T (j' ERROR MODE) 
SET -~_____;L___~ 

Jll Error counter ck (j') 

---~ • V48E V21E OE ERROR 
Disable OAP ~ 

PRO , ,PRO , PRO UNTER FAILED 

' l4J 

V46E 
• FOAi SCALE 5f.i 
• V37E OOE -
• Load error 

counters 
V43E 
+00250 
+00333 
+00333 

Display normal? 
YES 
~ 

J!J Possible pro 
cedural or software 
problem. Reinit ial -
ize and repeat 
condition 

L!i.J ATT SET r,,? rlM ~ 16 I An err ind r-----1,;.Y;;;ES:-t-'-'17_.f • ATT SET 
[ I null? 1 lw · + & - l.!.!J A TT SET 
(6) GD C l7 l '----~NO_---J 1---A-t1_e_rr-=or=,n=d=---~ FFAU N

1 
LCETDI D N 

responds? 

Lill EDA OR GDC 
ENABL E RELAYS 
OR GDC EU LER 
TO -BO DY CON 
VERSION FAILED 

lllJ • ATT SET -
I .!._MU (if desired) 

YES 
(8 

lmJ EDA FAIL 
.._ ___ .., (IMU TO ATT SET 

ENABLE RELAY 
117A8K 13, 14 , L-~-=-21~f• ATT SET 

._1_s_. _1_6._ 11_._1_s_) _,r-1 GDC (ii desired) 

(1) I _____ ...,.., 
J I FO Ai RATE .__..._.~l_Je FOAISEL 

IND ABNORMAL T.... 1/2 

Both FOAi rate I YES LlJ 
inds (affected axis) ~ Rate mds' 

I agree? NULL 

NO 

HARDDVER 

[3) 

OJ SELECTED 
RATE BMAG 
FA;LEO HARD 
OVER 

(2 

I W FOAi RATE 
l □ ISPLAY FAILURE 

LiJ SELECTED ~ • BMAG MODE 
._ ____ ...,; RATE BMAG lecterl ,,xis) 

I 
FAILED OPEN ern,ile r.it esuurce _____ _, 

I 

PAGE l -:l 

REMARKS 

(j) May be sinyle or multi ax is. 

CD RATE 1 operation from this 
BMAG may not be available. 

CD CMC attitude error, coarse 
align and S-IVB atlitude control lost 
for axis that showed abnormal in 
error counter check . 

© Cycliny A TT SET sw may 
free st icking relays. 

@ A111tude error func11ons are 
inoperative when FOAi SOURCE 
switch at ATT SET. 

© Failure of GDC enable relays 
will be de1ern1111ed by an 111ab1l11y 
to align GOC by GDC ALIGN µIJ. 

(j) SCS Jtt set errur disp l.iy los t. 
IIIITT SET -~ - Jt llt ude errurs 
displayed will be Euler anyles 

@ IMU lunct1un ol ATT SET 
SW lusl. 

(:I) M,1y IJe s111yle ur 1n11 1!1plP .ixt•!:. 

CD Attitude error cl1spl.iy aml 
,1ttitude llnld c,,pJbil,t y lu,i SCS 
.iu tu /).V lust If µ11ch ur y.iw . 101 
1ull pl,,ce MANATT ROLL 
ACCE LCM □ ,IIHI c,11 11r ul roll 
llldlllrnlly . If 1,nhue 1s Nu. l wll 
or y,,w BMAG .i lte, 05G. Nu. 2 
FOAi rull 111d will ~pm 11p 

CD II BMAG Nu . 2 1,n led SCS 
d\J IO \ V lust unless Ill roll , the n 
place BMAG MODE ROLL ATT I 
RATE 2 ,111cl LIM CYCLE 011 (up) _ 
RCS 11 1111ude huld ,1v,1 dttble in ,1 II 
.ixes w1t ll BMAG MODE 131 ATT I 
RATE 2 ,,ml LIM CYCLE "/' (up) 
II rull u, y,1w BMAG Nu I ,uled , 
No. 2 FOAi JUii 111d erru 11e11u~ 
after 05G SM 2A 2274A 
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PAGE l-6 

SYM PTOM I 
G&C 

I (i) 

FOAi TOTAL 
A TTITUOE I~ DISPLAY 

ABNORMAL 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I 

I 
I 

I 
I 
I 

FOAi FAIi S µ. TD SLEW 
WITH ORDEAL 

I 

I 
I 

PROCEDURE 

G' 
1 I ORDEAL ~ l1J • ORDEAL 

opera1111y? FOAi sw (bolh) · 
INATL 

NO 
To1al all display NO 
norm? 

YES 

w Al1erna1e NO 
1ncr11al source 

+ act ive and aligned 
111 plane? w • Orig 111er11al 

YES source altermue 
FOAi 

e Allerna1e ORDEAL 
W • Al1ern•te FO Ai sw .Qfill. 
ORDEAL FOAi SW· RATE 
nRR RATE Al1ernate IOIJI JI! 
Alternate total all ~ORDEAL ~ display norm for 
display norm' LED ORDEAL ,nputs1 

YES ! YES 
(J' 

I 7 J ORDEAL 

(4 
RESOLVER FA ILED 
FOR ORIG FOAi 

~ - FOAi SE LECT ~ W • FOAi sel 1 YES 101 ORIG 
w? (,I al 2) or 2 (,I atll n SELECTEO FOAi 

112 D1spldy 1101111? FAILED 

NO 
l!.!Je V16N20E 
• Use ymbl anyle l.!lJ • FOAi 

dJSplay 10 de1er YES SOURCE CMG (4) mine abno rmal ' 
. 

• FOAi SEL - 2-
FOAi 

No. 2 FOAi d,splay YES f 13 J FOAi NO . 1 
Abnorm ,11 01011011 norm? ~ FAILED 
on FOAi No. P 

r□ NO (5 ' 

YES I 15] CIRCUITRY ~ Droy display 
source? ~ FAILED BETWEEN 

NO IMUAN O FOAl"S 

(6 
(7 ~•FOAi JlJ • AHC cmd 

SO URCE GOG ~ nuw, by axis s1art111y 
~EULER MOOE • FOAi SEL - 1- al O O 0 AY FAILED 

FOAi No 1 cl1spl•Y FOAi response norm'l ENERGIZED ) 
nor m7 NO 

YES (6) Cai 
l1QJ • BMAG MOOE 

(4 
13) ,,1 1erna1e rJte 

(9) ' sn111ce 
•RHC cmd mnvr l1lJ Cu111111ue 10 ~ I FO Ai NO 2 111 affected axis 

I-. LED 0 0 0 ~ BMAGOAIG u,e ,1l tern,11e BMAG 
ECTEO FOR fur r.11e 111 f,ulell 

FOAi respunst' 11orm7 TE FAILED tllll\ 

NO 
6ii) 

~ GOG FAILED 

LlJ • ORDEAL (11 
MOOE QPR bf#: FAST SLEW SLOW --

NCTION 
FOAi slews? ILED 

NO 
(2) 

l1J SLEW 
. FUNCTION 

FAILED 

DATE 8/7/72 

REMARKS 

(D Fu, GOG FOAi 101al • ll11ude, 
,I ,aie dJSplay(s) alsu hardove,, 
e111er "FOAi Ra1e Ind Abnormal" 
procedure 

0 Assume~ 111ert1JI relerence 
fu, urb11 al ,aw FOAi JS al,yned 
m phme. 

G) Use al 1er11a1C FO Ai lo, sub· 
sequen t orbi tal rate d1splJys. 

© Conf,rm FOAi f•oiu,e by 
placu1y dl1er11J te 111ertial source 
on ,,ffecied FOAi No11nal 101al 
c1tt1 tude wu h al te,naie 1nert1al 
so urce md1 cc1 11ve ol Golden G 
reldy lr11h11e . 

© Any la,lure of IMU IISelf 
would hdve been uHIILil!Cd by ISS 
l1gh1 

© The FOAi can be aliyned to 
0. 0, 0 by 1:1e GOG al,yn ph 

G) Attempt only s111yle -ax1s 
maneuvers 111 orde r pitch, ydw .. rnd 
roll This f,nlure hds no ellec1 
al1e, 05 G s111ce Eule, mudr 1el,1ys 
cHe (llSdhled 

@ Assumes .i llern.1te rc11e 
sou rce operJble 

® Alie, 05 G if BMAG N;1 I 
f,11l s 111 y,1w 01 ,ull. FO Ai Aull An 
wlll he e11uneuu~. 11 BMAG No 7. 
fails 111 y., .- u, ,ull . EMS RSI 
,11111ude will he er rur1euus unless 
RA TE I ,eleciecl 

@ En11 y ct.11,.1,l!ullty lt1t1 be lhite , 
mined hum GOC FOAi rull 11HI Jnd 
EMS RSI response when .i y,1w 
n1tweuve, ,s co111111.11uJecl with 05 G 
SW ,11111 EMS ROLL ,w ~ 
To1.1I dl11tude i:, tjh1hd111 lust tu, 
i1 ll ec1ed .1 x1• Alll'I 05 G ,I 
l,1!1111!' .!XI\ t\ 

YAW EMS RSI lllVd lid 
ROLL N11 2 F OAT7.iil,ncl 
~ 

0 s,, __ FOAi .,1 ,10" r,lle 

(I) \\'t1h ,111 111 pl.me GDC .1lt1J11 

mem F DAI p,u:h ,1m1le ni.1y be set 
hy p1es~111y G DC ,d1y11 µh .111d slew 
1ny pllcl1 .11 I ~I l\o\ 

SM 2A 2275 



DATE 8/7 /72 

SYMPTOM 
G&C 

FOAi TOTAL 
ATT DOES 

NOT RESPOND 
TD GOC ALIGN 

YE LLOW 
It Oil d temp 

< 168 
> 172 

PROCEDURE 

Monitor FOAi • FOAi SEL 
1 or 2 

• FOAi SOURCE -
YES ATT SET 

G&C 

4 8 

FOAi TOTAL ATT 
DISPLAY ABNORMAL 

• A TT SET - lli)f 
FOAi indicates att 
error 111 axis? 

NO 

YES 

6 LOSS OF ONE 
PRE SS DISPLAY 

CMC 9 Occurred du, YES G&C 
ing CMC trim test' 1-..i---r--5-t 

SCS AUTO NO ABNORMAL VEH ICLE 
DYNAMICS DURING 
SPS THRUSTING 

ABNORMAL VEHICL~ 
DYNAMICS DURING 
SPS THRUSTING 

10 Are all lour ind 
pegged or zero' 

NO 

NO 

Alter 30 111111 

• BMAG PWR ON 
(Altected BMAG) 

BMAG It on and 
stays on con lmuously? 

NO 

51 

ABNORMAL VEHICLE 
DYNAM ICS DURING 
SPS THRUSTING 

BMAG FAILED 
UNDEATEMP 

• BMAG PWR 
Q££ (Allemd 
BMAG) T11111 un 
affected BMAG 
30 nun pnur tu use 

PAGE 1-7 

REMARKS 

(D May be s,nyle or multiple 
axes. 

(D All se t error displays still 
opera tional. 

G) GOC can be aliyned ID 
an arbit rary pos1 trnn by . 

a. Fly CSM to 1nd1cated att11ude 
to which GOC ,s ID be aliyned. 

b. □ ,sable GOC. 
c. Fly CSM to prescribed 1ner11al 

attitude Islar or visua l 
reference) . 

d. Re-ena ble GOC . 

G) T uldl dl l1tude . .i llllud1• i: rflJr 

~ Idle rhsµlc1y lost lui one FOAi 

(D Check GPI upc1,,11 111 dt11111y 

first y1mbdl dnve i.1111..1 1r1111 Llieck 

G) Ut1h1c MSFN ID nH1111t1J1 
tank press 

G) BMAG rJte 111lo1m.111u11 
,el,111vely L111,1 ll ec1ed by 1cmpcr c1 
ture out ul tulPr,mce Huwevc, 
.itl 1tude e11 u1 111lurm,1tn111 tlc1p,11h•, 

4 pe, !lcu1e1• 11u 1 ul 11d1•r.i11cl! 

(D T1111e Ih,1t the BMAG TEMP It 
,s off 1s t1n 111il1cd t1on ol the tem 
per,llu1e r,He 111c1eJse and pe11od 
o l ,1cc.11rJLy 101 s111lseque11 1 BMJ.\G 
LISI' 

SM 2A 2276A 
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PAGE 1-8 

SYMPTOM 

G&C 

A ABNORMAL 
VEHICLE 
DYNAMI CS (NON 
SPS THRUSTING 
LM INACTIVE! 

PROCEDURE 

1 • AHC PWA 
DI A (11111hl 
MNA/MNB 

• Cou111er CSM 
rates 

•AUTO RCS (161 -
OFF (as reql 

• S1ahll11e CSM 
(w,111111 m,lx 
de,Hihand) 

• RHC nr1111,1I 
l-------4 YES 

Ra tes buildup? 

NO 

5 eTHC neutral 
• AUTO RCS-

l\ol,11 r tluect 

• AUTO RCS I 16) 
ON (as req) 

•MANATT 
ACCEL CM □ 
(1n axis) 

• Coun1e1 CSM rates 
• AHC PWR DIR 

(horhl OFF 
• ch SCS □!RULL 
m~ 

•S1ab1l1,e CSM 
•AHCs neu1ral 
•AUTO ~ 
ill (rn arnl 

Rates buildup' 

HOT SHOA T 

MNA IM NB) one 
1e1,,1.1 i1111r 

DIRECT ACS TAO UBI E 
SHOOTING RO UT IN[ 

rhen Off 

Undernerl ,ates or 
acceler,111 nn7 

NO 

scs 

YES 

12 

ATT 
HOLO 

13 I 

OSCILLATING OR 
OIVFRGING ~lOTION 

MNVR 
..-,-s,---F~ai-111-re--~ ..------,~----~ 

OCCl/1 red during? 

ATTITUDE 
HOLD 

ABNO AM AL DYNAMICS 
DURING TRANSLATION 

YES 

CSM DRIFTS OUT 
OF DEAOBAND 

VEHICLE DYNAMICS 
OSC ILLATING & DIVERGING 

CSM COIi 

trolleri hy? 

NO 

,2 With DIRECT 

CMC 

4 lsolale affemd 
Quads 

• Prplnt 1sol vlvs 
off (axis of rota· 
Mn, 

ROLL all 
PIT CH A&C 
YAW - B&ll 

• Turn prpl~ol 
vlvs on smgly to 
determrn• ii f1~ · 
•ne ,s 1solatable 

RCS FAILED ON 

THC TROUBLE 
SHOOTING ROUTINE 

I 

MIN 11,IP CONT TROUBLE 
SHOOTING ROUTI NE 

4 I 

MIN l~lP TROUBLE 
SHOOTING ROU TINE 

YES 

ACCEL WO TROUBLE
SHOOTING ROUT INE 

YES 

1 

RATE CMD TROUBLE 
SHOOT ING ROUTINE 

DIRECT RCS TROUBLE
SHOOTING ROUTINE 

DATE 8/7 /72 

REMARKS 

(D Abnormal dynamics rs defined to 
mean unde~red rates or accelerations 
during uncommarided maneuvers or 
abnormal response during commanded 
maneuvers. 

(D Auto RCS switches for all jets on 
affected quad should be placed to off 
pos1t1on before quad 1solat10n. 

Q) CSM sllou ld be stabihted within 
1he a1111ude dead band (ii in an 
a1111ude hold model to pn,cfude 
normal Jet firings resulting from 
bemg out5'da rate or attitude 
deadbands. 

©would occur in FREE mode only . 

SM 2A 227/C 



DATE 8/7 /72 

THIS PAGE 
INTENTIONALLY 

BLANK 
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PAGE 2-2 

SCS MALFUNCTION INDEX 

l RCS FAILED ON 

2 ACCEL CMD TROUBLESHOOTING ROUTINE 
2a SUSPECTED REDUCED RCS AUTHORITY 
3 RATE CMD TROUBLESHOOTING ROUTINE 
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 AND DIVERGING 
7 ABNORMAL VEHICLE DYNAMICS DURING TRANSLATION 

8 LOGIC BUS BREAKERS OPEN 

SCS LOGIC BUS POWER LOSS (SPECIAL EFFECTS) 

DATE 8/7 /72 
-+ 

I 



• 

t- DATE 8/7 /72 

SYMPTOM I 
scs 

I 
I I RCS FAILED ON 

I 
I 
I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

PROCEDURE 

r--r-------, RATE ~~----~ ATT 

i I i-c -MO~r2~t:::IBM-:-A_c_- _H/:-0-.--"i-E-RRO..,-►R-1-:-J_.I BMAG NO. i 4 I In OJCis 

MAN All lWl 

ACCEL MIN 
CMD IMP 

... : ~~~;, ~E~•~';j~ I FAILED HARDOVER 

• BMAG MOOE -
RATE 2 then 
ATT I RATE 2 

Any FOAi No. 2 
d; 'f> loy, H/ O? 

RATE 0 

.,. • BMAG MODE -
RATE 2 

l,;J CMC a va ilab le NO I tor troublfthooting? 62 
l.!.J BMAG NO . 2 7 I In a,;, 

~ m 

__.. FAILED HARDOVER ....-i• BMAG MOD£ -

• I RATE I 

L!J CK avail able YES 9 lcMC trouble-- IO ) Driver on ck I., .. ,. ~ DRIVER 
r tor trouble,hooting? ............. ,.,.h,oo"" t inio config • AUTO 11:CS F+I FAILED ON 

~

NO • ~~~~) :"'" ~ (;n affected o, ;,)-
AC/OC ~ or ! then Qf.f. 

• CMC pwr up if req 
• SC CONT - CMC Jet fires? 

' 
~ T roubl eihoot ing 
c onfigu rat ion 

o SC CONT - SCS 
e MAN All -

ACCE L CMD (in 

~ 

o CMC MODE::-
FREE 

•MANATT (3)-
RATE CMD 

o TRANS CONTR 
PWR-~ 

• THC - neutral 
o VI I NicifJfE 
• Record RI 

lm7inRI? 

) NO 

13 11-,,-, 
Rotation 

l~-R 
17757 +R 
17767 - Y 
l7n3 +Y 
17n5 -P 
17n6 +P 
Troru lotion 

1Jn7 -z 
1sn1 +z 
16n7 -Y 
17377 +Y 
17577 -x 
17677 +X 

11:1 indicotes? 

TRANS 

.~ 
18 1 THC 1 2Shortck 

o cb SCS CONTR/ 
AUTO MNI-~ 

ln77 in RI? 

YES 

t:, SHORTED THC NO. 2 
ANSL SWITCHES 

NO -

NO 

14 I RHC 12 1hort dt 

ROT CONTR PWR 
NORM 2 - OFF 
ROT CONTRPWR 
NORM I - AC/ DC 

1nninll:l? 

YES 

1-2:J RHC •2 -I B/ O SHORT 

NO 

~ • h olote failed 
jet by OJ>Propriote 

AUTO RCS 
,wi tching 

F 11:HC I J -
B/ O SHORT 

cp 
~. 11:or CONTR 

'------.! NORM (operabl e 

19 I THC I I Sho, t ck 

• cb SCS CO NTR/ 
AUTO MNB -
clow 

• <OSCS CO NTR/ 
AUTOMNA-~ 

11n1 in 11:1 '? 

YES 

THC NO . I 

NO 

RHC) - '-C;DC 
(Fo il ed - RHC ) - ~ 

1-----.,; JO 

R. SHORTED 

ANSL SWITCHES cp • AUTO RCS -
on Mquent iol ly 
(in OJI ii) the n Q£! 

M:>re than I iet 
firet ? 

N O + l.::J cb SCS CONTR 
._----------e-----4>1JAillUTO MNA 01 8 • 

~ to ,horted THC 

YES 

0 ~ . • MAN All -
MIN IMP (in oxi, ) 

o iuTOKS-
on Mqventio lly 
Tin oxi,) then OF F 

~ DRIVER LOGIC 
SHORT 

t--------1 NO 
Je t1 fire ? _..__.;.,a;.;.J,;,0'. a.;.9. ) _ _, 

YES 

0 
~- ECA MIN IMP 
LOGIC SHORT 
(025 or 021 or 
BUFFER AMP (ROLL) 

~•MAN ATT -
RAT£ CM0 (in 

~ 
• AUTO RCS -

or, (in ox i, ) then ~ • QEf DRIVER LOGIC 
1--------i LED O PfN 

Jet fi, e,? 23 or 2') 

YES 

HH
:DRIV ER LOGIC 
LED O PE N 
Mor CR:65) 

PAGE 2-3 

REMARKS 

0 If fail ure ii in roll or yaw ofter 
0.050, G0C dri ven boll will t,pin 
up, 

0 Attitude hold 1011 in offec led 0>1i,. 
SCS auto 6.V 1011 if pitch~ yow. 
If roll, control otlitvde by direct 
or ACCEL CM0 . 

0 8MAG No . 2 hordover wi 11 covH 
FOAi No. 2 total attitude lo dri ve 
random ly in Eule, mode1. 

0 Affected thruster lou for all auto 
coil operat ion. Direct mode 
unaffected. 

0 Direct sw, in offec1ed 11:HC st ill 
functional . Affected RHC los t for 
SCS ond G / N atti tude control . If 
RHC 2, swap RHC 1 to C0R s 
position and leave RHC 2 off. for 
6.V's replace 11:HC 2 to C0R's 
position ond leave in AC only. 

0 Still ho.- e 1ron,lo1ion copobili1 y 
1hrov9" redundant switches in 
TH(, Se lect operobl e enob lo! bus 
with AUT O RCS • 

0 ACCEL CM0 lent in p,1 ch o, )' a,,,, 

G) ACCEL (MO 1011 fo, 1h01 1e t . 

0 All SCS RCS (ov lo coihl 1011 fCH 
affected Olli,. 0i10ble affect ed 
jets with AUT O RCS sw, and v1e 
d ir ect, 

@ SCS ov10 ltCS co1 I modes lou 1()1 
affec ted 1er. H offec led 1e• u , 
roll , Ion of eithe r Y or L 110,n
lotion, If a ffected jel i~ in pitch 
or yaw Ion of 4 jet -+ or - X Iron,. 

SM -'.?A- 1944f 
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PAGE 2-4 

SYMPTOM 
scs 

• SC CON T - ~ 
• MANATT-~ 

~(1n011is) 
• TRANS CON TR 

PWR • Qt! 
• ROT CONTR PWR 

NORM (both) -

Qi:! 
• A.UTO RCS - Q!? 

111,axi, offecTted 

then Q£! 
Jets I ire" 

NO 

40 RHC 1&2 sh on c l.. 

• ROT CON TR PWR 
NORM 1 - ti.C DC 

• AU TO RCS - on 
men OFF (in o-;is) 

Jeu fire? 

NO 

42 • ROT CONTR 
PV,R NORM I -
OFF 

. RHC P'l,il NORM 
1 • AC DC 

• AUTO RCS - on 
!hen C FF !in-;;;;,\ 

NO 

• TRANS CONTR 
p·,•,li:-~ 

• ~ti )() CONHc 
AUTC NNS -

= • .).LJ JO RCS - on 
!he " OFF !in o:Ts1 

NO 

YES 

PROCEDURE 

JI Isolate trouble 

More than 1 1e t 
firing? 

NO 

JS • MAN ATT -
RAH CMD {in 

~ 
• AUTO RCS - on 

!hen O H (in ;;ii) 
YES 

36 • SC CONT -
~ 

• CMC MOOE -
fR[E 

• AUTO RCS - !lli 
then OFF ( in aius ) 

Je t fir u ? 

NO 

16 

44 
• ROl CONTR 

PWR NOJ<M (both)· 
AC DC (viable 
RHC) AC (uriusoole) 
RI ICI-

MNA or MN6 • 

Ofl:en to ,horted 
THC,w ilchf'S 

DATE 8/7 /72 

REMARKS 

@ All SCS RCS (auto coih) los1 for 
affec ted oicis. Di M>ble affected 
1eh with AUTO RCS sw, ond u1e 
direct control, 

@ ACCEL CMD lo,t in pitch o, ya,,,1. 
Use ol terno le quad poir for roll. 

Thi 1, 1et lost fo, alt SCS ,!. G N 
con trol mode1. Disabl e 1et wi th 
AU TO RCS sws ond u1e direct 
control. 

0 ACCEL CM0 too for tr>is 1et . 

@) SCS AUl O RCS coi I modes 101,t for 
o ffec ted je r . lf o ff ec1ed 1et is in 
roll lou of e ither Y Of Z tro,.,,. 
If offec 1ed iet i1, in pit ch ::,r yow , 
lou of 4 jer - or - X Irons. 

@ Oi,ec_, , .. , ir- offecteo ~HC 1,1 

fu,.ct10'lOI, A.!lec1eo -HC 101,t ror 
SCS ond G N 01111vde .;::,r •rol. 
U RHC 2, twop RHC I ro CD" 1o 

po1,1,o" o"d leoJe RHC 2 off. For 
W s rep lac e RHC 2 10 CDR 1 

p01i1io" O"d leo , e in AC or,1y. 

Srill •,o,,. e 1ror,slc1,cr, .opao,l,r)' 
' '"Ov-J' rea.;r'I00"' ,..,.\, ... THC 
)ele ._1 ::>pe10ole e oble t.vs ,. , , ., 
AUTO RCS 



t- DATE 8/7 /72 

SYMPTOM 
scs 

1 con t 49 CMC trouble-
shooting config 

• CMC pwr up if 
reqd 

• CMC MODE -
FREE 

• SC CONT - CMC 
• ROT CONTR PWR 

NORM (both) -
~DC 

• MANATT (3) -
RATE CMD 

• TRANS CONTR 
PWR-~ 

• THC & RHC -
neutral 

• V1JNJOE, JIE 

ln77 in RI? 

YES 

54 Driver on ck 

• AUTO RCS (in 
oxi1} - MNA or 
MNB then Qff. 

Jet fires? 

62 
Troubl eshooting 

configura t ion 

• SC CONT - SCS 
• SMAG MODEiJ) -

RATE 2 
• MAN ATT - RATE CMD 
• ROT CONTR~ 

NORM (both) - AC/DC 
• TRANS CONTR F'NR -

on (up) 
• THC & RHC - neutral 
• AUTO RCS - on~ 

oxi1 oHected)lhen ~ 

Jet fir e1? 

NO 

NO 

2 OR MORE 

67 In oxi1 

• cb SCS CONTR 
AUT0MN8-~ 

• AUTO RCS - MNA 
then Off 

NO 
Je ts fire? 

YES 

69 • cb SCS CONTR 
AUTO MNB - closed 

• cb SCS CON TR AUTO 
MNA-~ 

• AUTO ACS -MNB then 

Qli 
Jet fires? 

YES 

n e MANATT- NO 
MIN IMP (in axis) 

e AUTORCS-~ 
then OFF 

Jeh file? 

YES 

PROCEDURE 

50 TH C I I short ck 

• cb SCS CONTR 
AUTO MNS -

~ 

1n77 in RI? 

NO 

55 Troubluhoot ing 
configuration 

• SCS CONT - SCS 
• AUTO RCS_;;--

i.equ)eni;ollb (i-;-
0xi1 t n ..1£. 
More then I 1et 
fires? 

Jets fire? 

,_..N_0.....,-64..J DRIVER LOGIC 
FAILED OPEN 
(CR64 o, CR65) 

0 
l !J £CA MIN IMP 

'--------------....iw ~g~1:, s~~~io, 
SUFFER AMP (ROLL ) 

PAGE 2-S 

REMARKS 

® Still have translation copobility 
through redundant sws in THC. 
Select operable enable bus with 

AUTO RCS. 

@ All SCS RCS (auto coih) losr for 
affected ox is . Di10ble affec ted 1eu 
with AUTO RCS sws and u~ dir ec t 
con trol. 

® This jet 1011 for SCS & G&N control 
modes. Use direc1 control in 
affected oxi,. 

® SCS AUTO RCS coil mode 1, 101,t for 
affected ict . H offec!ed 1tt is in 
roll lau of ei1he1 , y or Z Irons. 
If affected jer i, in pitch or yow 
lou of 4 jet + o, -X Irons. 

@ SCS RATE (MD, ottit ude ho ld & 
prop con! lost for affec ted 1e1. 
SCS outo '1V lou if pitch o, yow 
but ope1oble in roll in ACCEL 
CMD. T1onslotion without 011itude 
hold pouible in MIN IMP o, ACCEL 
CMO. 

@) '.;1ill ~ve 11on1lot ion copobi l, ry 
throvgh redundant 1w1 ,n THC . 
Selecr ope,oble er-able bvs with 

AUTO RCS. 

SM-1A-l946f 
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PAGE 2- 6 

SYMPTOM 

scs 

.::, .,u)Pf(ItO 
1nnuoo qcs 
A.I IHORITY 

PROCEDURE 

NO • CM( -~ 
• CMC MODE - FRH 
• SC CONT - c,:;;c-
• AUTO RCS - Off in o,;,1 
• R(., 1 CON TR f'INq Nr 1RM 

/both) - AC CX: 

• VI 1 NI0[, JI[ 
• Original RHC -

cmd t l - (in 011i1) 
1--------.l• Record RI 

17737 -ROLL 
17757 ~ROLL 
17767 -YAW 

• TR ANS ((5'NTI" PY. P - on iup ) 17773 +YAW 
17775 -PITCH • MAN All {J) -~ 
17776 ~PITCH • SC CONT - SCS YES >---------< 

• MAN ATl IJf:"° 
ACC[l (MD 

1.-.-----------------4 
• ROT CONTR 

P\VR NORM 
(both l - AC DC 

• AUTO RCS-!!'._ 
0119 config 

• Allf'rnott• RHC -

:md • & -
11~ 

Moii,l,, di,t•c1,011s? 

ONf 

BOTH 

0, iginal RHC 
checl.. 

ONE 

p 

I RCLL L_B_A_f_f,_,_" _d _o•_•_•?_:0<.:R:_Y:..,.t-
9
~ We. re alt lour 1e.ts enabled? 

NO 

p 

i,:O::;R:_Y.:...,..1-,,':_,or T~oubleshoot 

ROLL 

IS T,0ut, lf',hoo1 
\l·'J)e ct clio,, R 0 
,ti.C\ 
• AU A 

:u,sc 
1-.('ltL• -CH 

• -" t ·C To 
LL Bl .\ 67 

·\ C kOLL A.1 & 
A'}• - h'NA o, 
,.·~.s --

• AUT( •CS B D 
U('tl ['I&. Di' 
AC•· tl f"I 

\ (]\ - C'Ff 
1-1c- , ... d s -

80TH ONE 

'-' 
NONI 

..,, .Jr •cs B D 
• Ill Bl ,. 87 
A ': r 'Ll Al 

\ A?I - ff 
.'.t..UT 0 -·c-Z-e D 
• 'LL Dl \ 07 
• ·\ ~ 1 LL Cl & 
r:- . ur.A 0, 

• AUTO RCS PITCH 
A4 & CJ - OFF 
IYAl/v DJ&ai) 

• AUTC RCS PITCH 
AJ & C. - MNA 
o, _!!: {YA\', B)& 

I 
• IIHC - c.md • & -

lin oi,,i,1 

Mo1ion both 
oi,rcr,,;,n, 1 

• AUT O l\(C., PITCH 
A.t & C.1 - MNA 
o, B '(A>, OJ& 
IY- -

• AUT O ;,c_ P11CH 
A3 & C4 - OH 
IYA'.'. BJ & Qi") 

• C-..C CONi - Cl 
• MANATT - ;;,ATE 

CMD 1,,, o ~i, .~-~ 
~.1,,1, 0, 00,1 
d,,ccri >"' > 

NO 

Check oppo,i te 

• AUTO RCS PITCH 
A4 & CJ -~ 
ot 8 (YAW OJ & 
84) 

• AU TO RCS PITCH 
A3&C4-0ff 
(YAW 63 .!. 04\ 

• RHC-~ 

Mol,on bo1h 
direc tion,'> 

• Al 
'0LL Bl & B:' 
!A C ~Olt A 1 \ 

A:?l-OH 

• "u1omso 
~Oll 01 & D:' 
tA ( l::CL; Cl & 
(:?l- WtlA o, 
MNB--

• ~ • ctn d & -

Yll 

BOTn 

M · tion dH IHlio•,, ~e_.o_T_H _________ _ 

ONE 

RI co11ec1? 

NO 

14 • .A UTO ~cs 
PITCH Al. & (., • 
O FF l'(A.'. 03 & 84 

• AUT O '-0 PIT(lt 
AJ & (4 - t.,NA 
'll B •YA".',~ 
o,-

• SC C ,t-. f - C 
• ~.• t...t-J All - :-:i"f! 

(t.•O !in o..- ,,-;---

• ~HC - c;md • l -
li•• o;i,--r---

• :.., I"" ..:C B C, 

lll Bl & 87 
l.. r • ''l L Al t 

A;' l.'r A 1, 
, .• ~ .I! 

• M'I 1( B [ 
l f I & ["I? 

• l l CI \ 

. " 
. ,. :., ill]-

•AI! ( •: [ 

• ~-c,..d· .!.-

BOTH 

DATE 8/7 /72 

REMARKS 

0 Lou, ACCH (MD copobil, ty Nith 
on e RHC ;.., affec ted oxi1. I.hr 
ohe rnore RHC . 

0 A11irvde ;-,old vntlflt-• ted hu l 
propo111oool ·c,,1, )I, ACCfl (MO, 
MIN lMP & C.M( manual :ontrol 
lo,1 lo, failed RHC. Oirt-c.1 
vnolfe-:ted !,vi 8MAG ~OoJH ,J 

,ignot lo\t. Aflt-:1ed PHC -.on be 
u~e d 101 M TVC . 

0 Q..,e direct1o<' ol ,, 1onon lo\l lo, 
ACCll (MD ,.. p,1, n, 'fO"', A C 
roll ,, 8 D ,oil . 

0 :.(CEL (MD mOdl I,,, •o, 
nflec rrd 1e1. Or"c 'JC~ & G fJ 
"cdl!\ -::i oil· t·. 

Q r••,\ ,., 1_.,, C '· 
I· ,I - Ot\ 

D,,. ! 1l I. 

0 A Cfl (f.•C 1 • • 

.:1 •1 . ·A!EC,.•[ . •.1•. ••P, 

(f,.'( l ~., ·'" '"'' 



• • 

+- DATE 8/7 /72 

SYMPTOM 
scs 

RATE CMD Orig symptom -
TROUBLESHOOTINGl---+i unexpected rotes or 

ROUTINE accel due to jet(,) 
firings? 

NO 

INITIATION 
Of MNVR 

PROCEDURE 

• CfoitC pwt up if req 
o AUTO RCS (16) -

OFF 
• ICCONT-CMC 
e CMCMODE~E 
• ROT CONTR PWR 

NORM (both) -
AC/DC 

• vTT"NlOE , JlE 

17777 in RI? 

YES 

l-4 • Original RHC -
~(inol(is) 

• Verify RI readout 
17737 -ROLL 
17757 +IIOLL 
17767 -YAW 
17773 +YAW 
17775 -PITCH 
17776 'i'ITCH 

, AUTO RCS -
MNA ot MNB 
(in axis)--

• RO T CONTR 
PWR NORM -
AC/DC (original 
RHC) 

• RATE - HIGH 
• OriginofifH'c -

(1rnoll mrw r) ond 

.!...!...::. (in OAi~ 

Mvtion in one 
direction only? 

VEHICLE DYNAMICS 
OSCILlATING & 
DlVERGING 

1nn in RI? 

YES 

1---- -----i NQ 
L_'.R~l ..'.:.''.;""~":.::.:t?:__r--.l-:15c,. ORIGINAL 

YES RHC 8/0 OPEN 

16 Aherl'IOte RHC ck 

• Alternate RHC 
cmd + & -
(in ox;";)"" 

• Verify RI 

RI correct? 

YES 

YES 

19 • SC CONT - ~Y~E.:,S➔r.20~ Problem oc.cvued MN VR 
SCS during? 

, AUTO RCS (16) -
aiginol config 

• Alternate RHC -
~ (in 
affected ex it) 

ATT HOLD 

Altemote RHC 
prop cont c heck 

• ROT CONTR 
PWR NORM 
(olternote) -

AC/DC 
• ROT CONTR 

PV✓R NORM 
(orig) - OFF 

• Alte,not;iHC -
cmd + & - (vnoll 

~inaxis) 

Motion in one 
dire.:tion only? 

22 Verify YES 
e 8"'1\AG MODE - 1--;~.-,-,, 

29 Alternate RHC ck 

• ROT CONTR PWR 
NORM (both) -
AC/DC 

• ;i;i:n-o-Rcs (16) -
original config 

YES 

• Alternate RHC - cmd 

~{ir, affected 0J1it 

Motion normal? 

NO 

~(ino)(i1) ______ _. 

Att error ind null? 

NO L.. ___ ,.__, _5 A TT 

OPEN 

G) 

0 

0 
YES 

0 

0 

0 

0 

0 

0 

PAGE 2-7 

REMARKS 

Anumes full ttwu1ter operation 

eKcept in roll. 

Am,m,u RCS thrusters fai I on 

where iden rifi•d in the "A" 
flow. 

Failure cou1es translation when rota

tion smch given. Attitude hold RATE 
C,'AO & MIN IMP lost in one direc

tion for affected axis (pitch , yow, 

A/C roll, 8/D roll). Translati on 
without attitude Mlq possible with 

MANATT-~ . 

For PROP CONT AMP foiled 

hordover, MTVC and RA TE C/IICJ 
lost in aHected aKis. Attitude hold 

possible if RHC's locked (or 
neutral) or if ROT CONTR PWR 

NORM {both) - OFF. 0i,oble 
thru1te r1 in affected OK is if 
direct used. 

Direct sws in affected RHC still 

functional. One RHC lost; however, 

RATE Ct,1,D mode in failed RHC 
still poHible when breakout switches 

clOM!d in 10rne OKis by operable 

RHC. MTVC ok when ROT 
CONTR PWR NORM (affected RHC) 

isot~ 

Attitude hold unaffec ted but p,op 

cont, ACCEL CMD, MIN IMP & 
CMC man cont 1011 for faded RHC. 

Direct unaffec ted but BMAG 
caging iignal lost. Affected RHC 

car, be uwd for M TVC. 

SCS prop cont & MTVC lent for 
foiled RHC 

For affected aK i1: In A TT I 
R:A TE 2, ott ho Id & ott e rror 

d isp lay lost. SCS auto ~ V 
pou ible if roll , by conrrolli119 

attitude manually. After .05 G, 

SCS FOAi roll attitude e rroneous 

if yow or roll. 

Att itu de hold capability 1011 ;,.. 

affected ox is. SCS outo .'\V lou 

if pitch 01 yaw, bu1 pauib l,. if 
roll bt placing MA,-.. All f<OLL -

ACCEL CMD. 

SCS Pfop conr & MTVC lost for 
both RHCs. 

SM- 2A- 1950G 

_] 
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PAGE L-8 

SYMPTOM 

scs 

Jo ,-------, 
CSM DRIFTS 

OUT OF 
DEADIAND 

l5 • Stabill:r:e CSM 
with DIRECT (if 
n«:n&ar)) 

• ATI DID - MAX 
• FOAi 5.EL-W 
• FOAi SCALE-WI YES 
• AUlO lCS - Ml,X 

a, MNI (In ox,;r-
• 1.C-:0-and + & -
(inaff~ 

Mo~ .. bot!, 
dlNCtiona? 

NO 

'8 r,....,1..i
..,.-ct.d ,otl c.honnitl 

• AUTO lCS A/C ROLL 
('I - MNA a, MNI 

• Al/Term 1/ll"TOLL 
(,lj - OFF 

• MANAT'rlOU-MIN I 
• RHC -~ r.;;-;-;nr 

PROCEDURE 

36 FOAi No . 2 
attitude error 
chedi: 

Vedfy 
• IMAG MODE -

ATT 1/IATE 2 
dn oxl,) 

Att error ind 
,._,oln, ot null? 

YES 

NO 

NONE 

1,:,.;N:;;O•l-,~c' ATT LOO, 
FAILED o,EN 

50 o AUTO lCS A/C 
ROLL ('I - OFF 

10TH • AUTO lCS T,l!) 
.__Mo_,,;..,_d_•_oc_,_;..,_,_7_~~='-------... .C ROLL(~ - MNA o, MNI 

•IHC - ~(in,offl ONE 

MotiCll"I dlirec:tklnl? 

SJ •MANATT 

'--------------... .n1ioou - ACCH C 

@ 

NONE 

DATE 8/7 /72 

REMARKS 

Attitude hold capal>i lity l01t in 
aff-.eted me t,. SCS auto d V lost if 
pltd\ or yaw, but po..sble if roll by 
ploc:lng MANATT ROLL - ACaL 
CMD . --

For affect.d axis: In ATT I 
RATE 2, ott holcf & a~ 
di.ploy 1011. scs auto AV 
poalble if roll, by conttolllng 
ott manually . Aft• .05 G, 
SCS FOAi roll attitude 9'TOneoUS 

if'ff7"orroll. 

Direct IW'I In offectad RHC lti II 
funcfiar'IOI . One RHC lost; how
ev•, RATE CMO mode in failed 
RHC 11111 poa;l,le when b,.,.out 
sw itches cload in mme ax is by 
c:ip«Ubl• RHC . MTVC ck when 
ROT CONTI PWR NOIM 
(of!.ctod RHC) It at ~ . 

All RATE CMD & attitude hold 
capahllfty loft fot- off.c:ted axi1. 
Tron1lotlon poulble with MAN 
ATT.,,, in RATE CMO & attitude 
control In aff.c:ted a.ii by dir•ct 
a,MIN IMP. 

loait all SCS mod•s except ACC EL 
CMO. No Tn:indation on off•c:ted 
axh . Direct control available . 

One polcwity laat in RA TE CIN:J & 
MIN IMP . TraNlation ~ility 
r-ains but attitude hold Iott , 

IM-2A-1951C 
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SYMPTOM I PROCEDURE REMARKS 
scs 

I . , M IN IW I I C1'11C availob l• YE S ~ CMC. troubl e NO J I ROT CONTR NO 
4 I RHC NO . 2 ~ TROUBLESHOOTING! for troubleshoot ing ? I ~ shooting config ~ PWR NO RM I - OFF I B/ O SHORT 

RO UTINE 
NO • AUTO RCS (1 6) - 17n7 in Rl ? 

I 
O FF 

• SC CONT - CMC YES 
o CMC MOOE :--

FRCE 
• ROT CONTR PWR 

I 
NORM (both) -

cm~~ Wc RHC NO . I o OE , JIE ~ 

• Ver ify Rl readout 0 SHORT I 

I 
17m in Rl ? 

YES 

0 0 los,e p,-op con t ACCEL CMO , 
MIN IW & CII.C MAN CONT 

I W e l{HC - cmd L.:J ORIGINAL 
. for foil ed RHC. Di rect unaffected 

NO but BMAG cag ing 1ignol lost . 
+ & - (in axlif'" I RHC B/O FA ILED Affec ted RHC con be u M1d for MTV( • Q;TIY R 1 readout O PE N 

~ • RHC's -
-RO LL 1n37 Attitude hold unoffect~ . 

I 
+RO LL 1ns1 

neutral -YAW ln67 
e ~ATT {in +YAW 1mJ 

(axis) - ACCEL -PITCH 1ms 9 I RHC check 
lO I RHC NO . CMD +f>ITCH 1m6 YE S 2 

o ml:"PWR NORM • RO T CO N TR PWR -. B/ O SHORT 

I 
(both) - AC/DC NORM I - OFF 

• AUTO RC,-
RI corr•c t? 

• AUiO RCS1in° 
(in a xis) -~ or YES a xis) - MNA or 
~ thonOFF MNB then OFF 

~ 0 Dire ct !W
1
1 in affec ted RHC ilill 

I 
Rotes buil d up ? 

YES fu nctional . Affe cted RHC lost for 

l 
Rotes bu ild up? 

~ • ROT CONTR 
SCS and G/ N attitude con trol . If 

NO NO RHC 2 l'N'Dp RHC I to CDR's position 
PWR NORM -AC and l.c,ve RHC 2 off . For ~ V' s 
(offected RHC) - - repl a ce RHC 2 to CDR'1 po1ition 

I I I I. SC CONT 

~ 
• ROT CONTR PWR ond I.ave in AC only . 

~ c RHC NO. I NORM -AC/DC scs 0 SHORT (u....,J,R~ 

I ~ Alternat e RHC l!.!J e MAN ATT- 0 0 Lou or MIN IW cont in one 
check J.CCEL CMD d irect ion of oHected ox is. RATE 

o AUTO R<.S - -~ - CMD & ACCEL CMD st ill ovoi l -

I 
~ inal confii! ~ cmd + & - ~' ECA M IN IMP oble . &MA G cage funct ion r,t ill 

e N Atf (in oxi 1) YES G IC OPEN operotionol . 
MI N IW Mot ion norma l? 1 (CR80 OR CRSI ) 

• AOernote RHC -
NO 0 

I 
cmd + & -

iVtotion normal ? 

NO ~ <°R IGINAL RHC 
0 OPE N 

~ ;• MAN ATT 0 Q Lose MIN IMP in both d irec t ions 

I 
in oxi s) - RATE 

NONE CMD -- of a ffec ted a xi s . RA TE CMD & 

~,Mot ;on - • ~- crnd + & - ACCEL CMO st i ll ovo iloble . 
rect ions (in offe~ ~ ' MINIW CKT 

BOTH ONE 
ILED (022 

I 
Mot ion normal ? ORT) 

NO 0 0 I No 
RATE CMO and MI N IMP lost 

~ I Affwod ox;, fOf' affe cted a xis (p itc h , yow, 
I? I A/ C roll or 8/0 roll ) scs 

I 
~ DRIVER LOGIC tron,lot ion cupob i l ity from affected 

YES LED ttTuster1 lost excapt by DIR Ull. 
I SHORT) ACCEL CMD and G/ N modu 

unaffec ted 

4 

I 00 0 Min ertgi ne on time pr otection 10 11 r:l All A/ C (8/ D) I YES 241 e MANATT fo, RATE CMD & ACCEL CMD . 

I je u enobled? 
I 

ROLL - RATE CMD 
• RHC - c;;;-+~ ~MIN IMP 0 l ose MIN IMP in one d irec t ion of 

I 
NO T FA ILE D affected axi s. RATE CMD & 

.V.Ot ion dire" ion1? 2• OR 2S OPE N) ACC EL CMD ovoiloble . Trom-

ONE lot ion unoffe cte d. 

I 100 G) lo~ MI N lfwV> & RATE C MO ,n 
or,e d ir ec t iof'I of roll axi , 
.t.CCEL CMO ovoiloble . Ro ll 

~I BUFFER AMP orr , tude hold 101 1 . SCS auto 
ILED OFF 

I 
t. V unaffe cted bu t control ro ll 
attitude mo nuoll y wi th ACCEL 
CMD . 

I 
~ Al l i•" INo 

2e I friab le oppos ite 

nobled? 
pa ir of 1e11 

1 • AUTO RCS -~ 
YES r.f1t te ;/;J ofi' t, j • H -c __ • _ -

~ I 
Motion direct ion? 

0 ONE0 

I ~ MI N IMP CKT 

FA ILED 
(0 2• OR 25 OPE N) 

JO 35 

I SM-2A- 19.520 
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SYMPTOM 

SGS 
4 (coot) 

Ao 

SUSPlCHD 
REDUCED RCS 
AUTHORITY 

YES 

4 (J fnoblf' 2 roll 
!l' ,, on 1 quod 

• AUTO ~cs 
li. C ROLL Al 
i A2- MNA or 
MN8 --

• ~cmd~&
(inrollY---

/v\o1ion directions? 

BOTH 

.. 
Repeal above 

step f°' 2 ,all iet1 
on rod· quod 

PROCEDURE 

JI Dis.obi(' 2 jeh 31 Ch·d. oppo,i 1.-

• MAN .t.lT - poi, 

ACCEl (MD • AUTO RCS PITCH 

(in o,ci,) 
CJ, (4 1YAV, DJ, 
D4) - Off . AUTO PC) PITCH • AUTO RCS PITCH 

AJ, A4 (YAW B3, AJ,A4(VAW BJ, 
84) - O FF 84) - MNA or 

• RHC - .,md + & - 1'NP 
(in o,.,s) ___ • ~1.t..:·- cmd-1 & -

inoxi~ 
fo/lotion di,ec.rions? BOTH 

ONE Motio" di,ection,-) 

OM 

JJ DRIVH 
L..----.. r-;"FA'llE D Off 

23 

N'loti on dire-ctioN.? 

BOTH 

45 DRIVER LOGIC 
SHONT 1011 

36 • MAN All 
RATE CM0 -
( in axis) 

• RHC - cmd • t. -
--- BOTH 

Motion direct,on1? 

38 

ONE 

BUFFER AMP 
OPl'N 

12 

39 • AUTO RCS -

. :;~"° lt1~fi9 
ACCEL CMD 
!~ 

• RH( ~ 

.Mot,on d1recr,ons? 

ONE 

BOTH 

DATE 8/7 /72 

0 

REMARKS 

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

Lo,e RATE CMO & MIN IMP 
modes. ACCEL CMO Hill ovoiloble. 

8 lose MIN IW in one direction of 
affected o•is RATE CMD & 
ACCEL CMD ovoil oble. T ronslotiof'I 
uneffec ted. 

Lose MIN IMP & RAT[ (MD in 
one di,ection of ro ll oxu. 
ACCEL CMO ovoiloble. 

@ It.ATE CMD and MIN IMP los1 
fO"" offecred oA.is (pitch , ya ... , 
A ,: ,.,II o• S D roll . SCS 
tro,ulo1ion cc pobili1y rrom 
offecteo rrvuuen lost except !:.:, 
D1° Ull. ACCEL CMD and 
G&N n:ode~ ,noffee1e-d . 

SM - "/A-1953C 



DATE 8/7 /72 

SYMPTOM 
scs 

OIR!CT RCS 
UOUllfSHOOTIN,.j • ...:.--.i 

ROUTINE 

I • Ve• Hy tl.ut 

ROT CONU 
Ml 011 IW WO I 111 
MNA 1MNI ,.., , 1. 
~iii. b•lng 
uted fOf 
c.~etnd...::I 

• AUTO ICS -
MNAot MNI 
ro,;-;-;qui,;J, 

Wo, robl"' i•' 
f iring? 

VIS 

ltltC No. I Chec.L . c.b c;cs CONHt 

NO 

PROCEDURE ' 

Alt• 1•1ttl• 
IUtC ll, 

• NOl corm, PWK 
011 - MNA MNI 

• Ut,d nu;.i;;;'T; ·· 
oflirdad 0•11 

Moliml U\ 

cum,noo,k-il? 

,1 OlfU CT KCS 
L..---~~-;C,:K . fAll UHF 

~ • '-b Sl 'i 
(Of41k I UIII: 

1 011(71 - = V!I . ROI CONIR ~-----<~ :~: : x,: ond 

VIHICU 
OYN..,.ICS 

OSClllATING 
& 0lVUGING 

PNk DIR I · 
MNA 'MN& . ~b KS CONUt 
I OlkMNA-

cloM 

Jet fi1e1 ? 

N O 

• cb .,CS 
CON TI I DIR MNB-

~ 

Je t fi,e1 ? 

NO 

15 RHC No . 2 Chui.. 

• cb SCS CON TR 2 OIR 

(2)·= 

YfS 

• RO T CON TR PWR DIR 2 -
MNA MNI 

• ~Nllt 2 DIR 
MNA- dote 

Jet fi,ea ? 

NO 

19 
c.b SCS CONTR 

2 DIR MN8 - doh:d 

NO 

VIS 

J1•t fiu, ? 

NO 

IAlf I (,11 0•111 

• AUTO ICS ',H · 
M NAr,, MNI 
~ .. ,,--

• IU( • urtd ,..".,... 
(ino.i,r-

NO 

I UT! lOO, 
AC OR DC ,w,, 
fAlll0 O,tN 

MNB - ~ 

l7 1,'H( NO, '} 

OIRt<-T SHORT 
(both tel1 of 
1edundont 1w, in 
0.11h) 

MrU, -~ 
e cbDUUlll1l · 

c lau-

14 
l,•n ... • 11:0 1 

< () Nfll PWR OI R '1· 
MNA MNI uud 1,1ull 

._ __________ .-.J ,b IC\ CONIR 1 

UUI MNA -~ 

• IM4G MOOl 

HOl0 i,ch!1u ed 

• IMAG MOOt 
~H.cled oah) -

~AJU 
• lW CYCU -

~~ 

PAGE 2-1"1 

REMARKS 

0 Dir.ct ..,.ti°" wltt, •leJnel . 
IHC ,.wltt '" ,.-UC-' 
04.ltho,lty '" .,,_,-4 .. i. 
""~ ,~t 9Wltch . 

0 01,ec.t op•,otlon with olfflC.t_, 
IHC Iott . 

. 0 01,ect op•roltO'I with IH( No . I 
fvncti ,., nol through r•lvndonl "' 
of,..,, 

0 lo11 nf one 5#.t of r•duncbil 
d i1rc l ,w1 ,ewlh in 1educ•d 
o utl10ti l y In oH.ct.d cuih. 

0 Opern tkm •ith ltl( N 1, 2 fu"c• 
tlonol th,ovgli 1.di..,ncta111 1•1 of 

0 Clotf' d i, ect ..,11,.,,r, I,, one ot o 
lim• to l1o lot1· ,1,., l,111..,,. w,th,n 
the 0 11 Ull pb DUI Ul l MNA 
p0Wt!'11quod I 0 . M~lpowet1 

quad 4 C j•h . Thi1 w ill p,ovid• 
2-j•t d u • ct ulloye . 

0 SCS boll dt i.., • lou i " of'-ct.d Mh 
i" UH 20t ATT I U ,T( 2. 
(M>-l'rte11on-;,-;r,.~ G If 
yow OI roll , "'1'9M •llc"-4 N 

~ -

0 No SCS auto •v If pitch°' 
yow , if i " roll SCS al.Ito AV 
,o .. n,t. If IMAG MOde • A TT I 
~ & llM CVClf • ~ 

0 O,.h foUwr• notlc.-1• Mly If 
IMAG 2 ,._., 11 elf . 

0 0;•1oy, & lATI 1 unolfec .... . 

s 
THR 

6 
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SYMPTOM 

ABNORMAL 
VEHICLE 

DYNAMICS 
DURING 

TRANSLATION 

PROCEDURE 

YES SCS 

Trouble ihoot +X ( -X) 
ox is - AC [BO) quads 

• AlllO RCS 

6 I 

VEHICLE 
DYNAMICS 
OSCILLATING 
ANO DIVERGING 

Y OR Z 

2 Tr oubleshoot +X (-X) di rect ion 

Oisoble al l .. x (-X) jets 

• AUTO RCS 
PITCH A• , CJ (AJ , C• ) -
Off 
YAW B•. DJ (BJ, O•) -
Off 

Enoi;-f;"otl -X (,+X) jets 
• AUTO RCS 

PITCH AJ, c• (A4, CJ) -
MNA 
YAW 83, o• (e•. 03) -
MNA 

• ICCONT - scs 
o MANA TT (31 -~ 
•T HC-cmd ~) 

1-----=='----~NO 
Jeh fir e ? 

Affected a xi s 

• iVA.N ATT -
ACCEL CMO 

• RHC • c md • & -

YES 

6 Ck on cc,t,I jets 
fo- +X (- X) trans 

• AUTO RCS - O FF 
E•cep t 

PITCH AJ(A•) -
MNA 

YAWb•(OJ) -
MNA 

o SC~I - CMC 
e lfHC - cmd • ~ 

~:~) ond-'f!!:! 

Motion in P & Y? 

NO 

Pll(lt A• ,CJ (AJ ,C.t ) - M N A NO 
r nui AJ ,c, (A• . CJ) -OFT i-------.i 
,YAW BA ,DJ (83,D• l - M NA ) 
l YAW 83,D• (BA . DJ) - Qfff 

Mot i011 both 
d irec t ions" 

MANATT (3) - RATE CMO 
• RHC - cmd +- & - i tch 

YES 

I 'J AH.-ct cO 01ti, 

• MAN A TT

~CCEL~ 
• AUTO RCI PITCH NO 

CJ (C •) - Off 
[YAW DJ (04)--Qff 

e THC -~) 

Jet fir es? 

YE S 

15 o AUTORCS 
PITC H CJ (C4) - MNA 
PITCH A 4 (AJ) - OFF 
(YAW DJ (D 4) - MNA) 
( YAW 84 (83) - 6TT"f 

oTHC- ~xf 

YES 

1? Fer 4 j et 
rrorul ot io,, repeat 
step for other quod 

?0" 

13 • A UTO RC S 
PITCH CJ cc•1 - MNA 
PITCH A• (AJ) - OFF 
(YAW DJ (04) - /;U'l"A] 
(YAW B• (BJ) - 6TTJ 

o THC-~xf 

Jet fi res? 

YES 

YES 

N O 

DATE 8/7 /72 

0 

0 

0 

0 

REMARKS 

This failure causes translation 
jeh opp01ite to selected d irection 
to fir e . Attitude cont-rol during 
tra nslat ions .,, ill be lost in on• 
ox i, (pitch or yCJW" ) . For+ or • X 
tram, di10b le thru,ten in affected 
oxi, ond control att i tude .,, j th d irect. 
(Trondatiom will be 2 jet.) Or 
for +X trans , u.e DIR ULL ond 
control c:ttitude with direct . 

If CJ,,J/; ii a-,alloble, operation 
of B/ 0 switch"' in THC may be 
checked p« G&N 3 itep I . 

All auto coil capa b ility lmt for this 
,...,u,ter . Direct ava ilable. 

Affected jet 1011 for SCS RATE 
CMO , MI N IMP and auto co i l 
tron1lation1. ACCEL CMD ond 
G&N modes unoffKted. 

Translat ion capability lost in a ffected 
0.11.i1. If problem is in the +X 011i1 , 

direct ullage capab ility remains . 

Affected jet 10&1 for all auto•coi l 
tran.lo t iont . Rotation capability 
unaffected . 

SM- 1A-l 95SE 

.. 
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SYMPTOM 

scs 

7 (Cont) 
18 Troubluhoot +Y (-Y) axi1 

Oi10ble Y 011is jeh 

• AUTO RCS A/C ROLL 
(4) - OFF 

Configur-;z axis 
• AUTO RCS 8/0 ROLL 

(4)- MNA 
• SCS CONT - SCS 
• MAN ATT (3)-:-RATE CMD 
• THC - cmd +Y (-Y) trans. 

Jeh fire? 

NO 

21 Trouble~hoot +Y -

• AUTO RCS A/C ROLL 
Al, C2 (Cl, A2) - t,\t,la 

• AUTO RCS 8/0 ROLL 
(4) - OFF 

•RHC-~(roll) 

Motion both directions? 

YES 

26 •MANATT 
ROLL - ACCEL 

CMD --

• AUTO RCS A/C 
ROLL Al(A2) -OFF 

eTHC-~ 

Jet fires? · 

YES 

31 • AUTO RCS 
A/CROLL Al(A2) 
-MNA 

•AUTO RCS ;../C 
ROLLC2(Cl) - OFF 

•THC-~ 

Jet fire,? 

YES 

NO 

NO 

PROCEDURE 

23 • MAN ATT 
ROLL - ACCEL 

CMD -
.~-cmd+&

(,oil) ---

Motion both 
d irections? 

27 • AUTO RCS 
A/C ROLL A I (A2) 
-MNA 

• AUTO RCS A/ C 
ROLL C2(Cl)-.Qil 

•THC• cmd +y (-Y) 

Jet fires? 

YES 

11 

YES 

:,o Troubleshoot +Z(-Z) o,c.11 

Oi,able Z oxis 
• AUTO RCS S/0 ROLL 

(4) - OFF 
Configure Y axis 
• AUTO RCS A/C ROLL 

(4) - MNA 
• SC CONT - SCS 
• MAN ATT (3,-'°RATE CMD 
•THC-cmd+Z (-Z)trons . 

Jets fire? 

NO 

22 Troubleshoot +Z (-Z) 

• AUTO RCS 8/0 ROLL 
81, D2 (S2, DI) - MNA 

• AUTO RCS A/C ROLL 
(4) - Qff 

• RHC -~ (roll) 
Nol----------l 

YES 

Motion both dir•ction1? 

YES 

29 •MANATT 
ROLL - ACCEL 

CMD --

• AIJfO RCS 8/0 
ROLL 81 (82) - OFF 

• THC ·cmd +Z (:zT 

Jet firH? 

YES 

32 • AUTO RCS 
8/0 ROLL 8 I (82) 
- MNA 

• AUTO RCS 8/0 
ROLL D2(DI )- OFF 

DRIVER LOGIC •THC-~ 

~~ ~9i~~:22/~j , ... _____ .., ____ ;.N'-'Oi __ J_•_t _1;,_0_,?_.....,j 

47 , 52 SHORT) YES 

REMARKS 

0 One direction of Y « Z 
tronalatlon la.t. 

0 Affected jet lost for SCS RATE CMD, 
MIN IMP and auto coil tronslotions. 
ACCEL CMD and G/N mod .. 
unoffected. 

0 All outo coil copobility lo1r for 
this thnnter. Direct ovoi loble .

1 

@ Tran1lotion capability Iott in 
offected 01d1. If problem i1 in 
the +X a,cil, direct ulloge 
c:opobility renmin1, 

@ Affected jet lost for all auto-coil 
tran1lotion1. Rotation capabil ity 
unaffected. 

@ Abnorl'PIOI dynamic, may be du. 
to thrutt.f d4is,-odotion. 

~M-2A-1956E 
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PAGE 2-14 

SYMPTOM 

,,..... ____ _ 
I n1;1 r. BUS 
BHll\KEHS UPlN 

• AUTO RCS ( 16) · 
OFF 

• TVC GMBL OR 
(2) · I 

•MANATT (3) 
RATE CM0 

• LIM CYCLE on · 
(up) -

•Air 0BO · MAX 
eRATE - L0 -
• BMAG MOOE (3) · 

RATE 2 
e cbSCS0 IR ULL 

(21 open 

• A1tempt to 
reset cb 's (2) 

slay clos.ed? 

to, shorts 

e 0IRULlpb · 

• ~ GMBL (2) · 
AUTO 

• THRUSTON pb · 

e~ATT (3) 
ACCEL CM0 

eMAN ATT !3) · 
MIN IMP 

• LIM CYCLE · 
QH 

eATT 0BO MIN 
eRATE - HI -
eBMAG MOOE 131 · 

RATE I 
ecb SCS 0IR Ull 

(21 close 

Stay closed' 

YES 

NO 

NO 

NO 

NO 

PROCEDURE 

YES 

SWITCH 
SHORT 

• AUTO RCS ( 16) · 
OFF 

• ffil SCAL E · 5/1 
• FOAi SEL · I -
eATT SET - IMU 
• EMS ROLL7fFF 
• .05 G SW · OFF 

• A1tempt to 
reset cb 's (2) 

stay clostd? 

NO 

• FOAi SCALE · 
50/ 10 

• rn7iTSEL · 1/2 
eATTSET · ill 

YES 

• G0C ALIGN pb · 

•~ROLL~) 
e .05 Gsw - ~ 

cb 's (21 stay closed' 

NO YES 

© 
16 II only two cb 's 

involved 
• CMC ATT - IMU 

.,_ __ ~ • ELEC P,VR · 
GOC/ECA 

DATE 8/7 /72 

REMARKS 

(D Lus.s ul 1111ft hrn,1ker does not 
11ll11ct SCS funr.111111111 mudns. 
ft1ul11111lnrn:y !II ln1111: ht1!i IHIWII ti 

lm;I w11h II smyle hreoker short. 

(D Original problem is not 
isol1t1bl1 per this flow. An 
intermitt1nt short or vibration 
mav heve c,usod problem. 

(D Lost affected position of 
switch . Use altP.rnate function tor 
remainder of mission. If CMC ATT 
sw is atfec1ed runction, logic buses 
1 and 4 may b4! restored by leavino 
CMC ATT sw in G0C position and 
clos,ng affected breakers. FOAi 
total alt rs loSI for both FOAi 's 
when CMC ATT G0C 

© See remarks@ For repeated 
opening at samP. two cb 's 
beyond 10 seconds. repeat t"e 
10 second check !or low current 
sho rts 

@ In order to determine 
requ1rert Mitch conhgurat1on 
resultrno from bus failure as well 
as spec~I 1tftcts pertaining to 
fl ight mode c,pabilities, refer to 
P•I•• 2-16 thru 2-20 

© CMC ATT,.. may be left in 
Iha IMU position by opening 
affected breake1s, d1sabltng either 
bus 1 or 4. R 1f1r to remark @ 

SM-2A-2354A 

-=-i= 



+ DATE 8/7 /72 

SYMPTOM 

SCS (Cont) 

8 

YES 

PROCEDURE 

•AUTO fies (16) · 
Q££ 

• FOAi SCALE · 5/1 
• FOAi SOUACE-:cioc 
• ATT SET · GOC 
• SC CONT · SCS 
•THC - neutral 
• BMAG MOOE ROLL · 

RATE 1 
e .05 G SW · ~ 

•Attempt to 
reset cb's (21 

stay closed? 

NO 

• FOAi SCALE 
ill 

© 

• FOAi SOURCE · 
CMC 

•ATT SET - IMU 
e SC CONT · CMC 
•THC - CW -
•BMAGMOOE 

ROLL· ATT 1/ 
RATE 2 

• BMAG MOOE 
ROLL - AATE2 

e .05 G IW • Qff 

cb's (2) stay closed? 

YES NO 

NO 
lS 3/4 MNA & 
2/3 MNB? 

• AUTO ACS ( 16) · 
OFF 

• FOAi SEL · 1/2 
• FOAi SOURCE · 

CMC 
•ffl GMBL OR 

(2) · l 
• SCS TVC (2) · 

ACCEL CMO 
e.iv CG . CSM 
• SC CONT~!;.Ml; 
• BMAG MOOE 

(P&Y) · RATE 1 

•Attempt to 
reset cb's (21 

stay closed' 

NO 

•t.VCG · 
LMICSM 

• SCS TVC (21 · 
RATE CMO 

• Reset cb 's (21 

stay closed? 

NO 

sw pos 10 sec 
for shons 

eFOAI SH 
2 

•FOAi SEL · 1 
• FOAi SOURCE · 

ATT SET 
• FOAi SOURCE · 

GOC 
• TVC GMBL OR 

(21 · 2 
•SCS fvc (2) 

AUTO 
• SCS TVC (2) 

RATE CMO 
eSCS TVC 121 

ACCEL CMO 
• t.V CG · LMICSM 
et.VCG - ~ 
eSCCONT~ 
• BMAG MOOE 

(P&Yl · MI.J.L 
RATE 2 

• iiMAifM O OE 
(P&Y) · RATE 2 

cb's 12) stay closed? 

NO YES 

PAGE 2- 15 

REMARKS 

YES 

SM-2A-2355A 8 
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..)~..) t'WI'\ LU.:>.:> 

(SPECIAL EFFECTS) 

BUS 1 

CORRECTIVE 
FUNCTION ( S) ACTION 

CONTROL LOST SELECT 

FDA! SCALE 

FDAl SEL 

FDA! SOURCE 

A1'T s1:..~r 

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 AT'l' 1/RATE 2 
RATE 2 

DIR ULL pb push 
(logic only) 

THRUST ON pb push 

GDC ALIGN 

SCS TVC (2) 

1WCG 

1:1,1S ROLL 

.05 G SV 

TVC GMBL DR (2) AUTO 
1 
2 

SCS LOGIC BUS POWER LOSS 

RUS 2 BUS 

CORRECTIVE 
FUNCTION ( S) ACTION FUNCTION(S) 

LOST SELECT LOST 

5/5 5/1 
50/15 

1 & 2 

CMC GDC ATT Sl::T 
GDC 

IMU GDC 

cw neutral 

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

ATT 1/RATE 2 ATT 1/RATE 2 

all 

LM/CSM 

OFF OFF 

2 

SCS Logic Bus Power Loss 

3 BUS 

CORRECTIVE 
ACTION FUNCTION($) 
SELECT LOST 

50/15 

1/2 1/2 

CMC 

GDC 

CMC 

(P,Y) RATE l 

push 

CSM 

on (up) 

.05 G 

l 
AUTO 

4 

CORRECTIVE 
ACTION 
SELECT 

5/5 
5/l 

1 
2 

IMU 

OFF 

OFF 

SM-2A-2409 
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MODE 
EFFECT 

CMC 
CONTROL 
~DE (SC 
CONT -
CMC) 

RCS 
CONTROL 

BUS l LOSS 

• No affect 

Direct ncs: 
• Operational including 

direct ullage 

SCS/SM RCS: 
• Control modes 

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

SCS/CM RCS: 
• Use direct RCS only 
• Disable auto RCS 

RCS CMD - OFF 
or AUTO RCS (12) -

OFF 
• Use single ring 

only 

BUS 2 LOSS 

• CMC attitude control 
may exist since G&N 
power not affected by 
LOGIC BUG 2 short 

BUS 3 LOSS 

• No affect 

- - ----- --- ---+-

Direct HCS: 
• Operational including 

direct ullage 

SCS/SM RCS: 
• P & Y not affected 
• For manual roll 

BMAG MODE (R) -
RATE l 

MAN ATT ( R) - RATE 
CMD, ACCEL CMD 
or MIN IMP 

• For SCS att hold (R) 
BMAG MODE (R) -

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

SCS/CM RCS: 
• P & Y not affected 
• Roll axis 

BMAG MODE (R) -
RATE 1 

MANATT (R) -
RATE CMD 

or ACCEL CMD 
• .05 G function 

operational 

Direct RCS: 
• Operational including 

direct ullage 

SCS SM/CM RCS: 
•MANATT (3) - ACCEL 

CMD operational (CMC 
or SCS) 

•MANATT (3) - MIN IMP 
operational if THC -
cw 

•MANATT (R) - RATE 
C.MD operational if 
THC-CW & SC CONT -
CMC 

•MANATT (P,Y) - RATE 
CMD operational if 
THC-CW & BMAG MODE -
RATE 1 

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

SCS Logic Bus Power Loss (Special Effects) 

BUS 4 LOSS 

• No affect 

Direct RCS: 
• Operational including 

direct ullage , . 

SCS/SM RCS: 
• No affect 

SCS/CM RCS: 
• Roll to yaw coupling 

loss for post .05 G 

SM- 2A- 2410 
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MODE 
EFFECT 

SPS 
CONTROL 

BUS 1 LOSS BUS 2 LOSS 
---------

Gimbal Control: 
• SCS auto TVC 

functional 
• MTVC 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 l failure 

TVC Gt-IBL 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 

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 affect 

BUS 3 LOSS BUS 4 LOSS 

Gimbal Control: Gimbal Control: 
• SCS auto TVC lost • No affect 
• MTVC - 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 

'l'IIC-CW 

Thrust on/off: 
• CMC thrust on not 

affected 
•THRUSTON pb oper

ational if THC-CW 
, 6V ind operational 

( for thrust 
: 

termination) 

Thrust on/off: 
• No affect 

SCS Logic Bus Power Loss (Special Effects) SM-2A-2411 
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MODE 
EFFECT 

THC 

DISPLAYS 

BUS 1 LOSS 

• No affect 

Pre/Post .05 G: 
• All displays oper

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

BUS 2 LOSS 

• THC-CW function 
lost - use SC CONT -
scs 

Pre- .05 G: 
• FDAI SEL - 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 GEL - 2 

• Att error lost if: 
FDAI SOURCE - ATT 

SET 
ATT SET - IMU 

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

indicates roll 
coupling 

• R & Prate display 
nonnal 

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

FDAI SEL - 1/2 
or FDAI SOURCE - GDC 

BUS 3 LOSS BUS 4 LOSS 

• No affect • No affect 

Pre/Post .05 G: Pre/Post .05 G: 
• FDAI SEL - 1/2 oper- • FDAI SCALE - 50/15 

ational lost 
• FDAI SEL - 1 & 2 lost • FDAI SEL - 1 or 2 

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

function lost 
• All displays (rate, 

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

• BMAG 1 & 2 rate valid 

GDC operational 
• GDC & RSI align lost 

- - - - ------------~--------- --- - -- -- ·•- _____ .__ ________ - ·-- -- - ---------------------

SCS Logic Bus Power Loss (Special Effects) 
SM- 2A-241 2 
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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) 

SM-ZA-2413 
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PAGE 3-2 

G & N MALFUNCTION INDEX 

l RCS FAILED ON 
2 RHC TROUBLESHOOT ING ROUTINE 
2a CMC AUTO TROUBLESHOOTING ROUTINE 
2b SUSPECTED REDUCED RCS AUTHORITY 
3 THC TROUBLESHOOTING ROUTINE 
4 MIN IMP CONT TROUBLESHOOTING ROUTINE 

5 I I CMC 

RED 

6 
I 

ISS 

RED 

7 I GIMBAL LOCK 

YELLOW 

8 I TEMP 

YELLOW 

9 RESTART 
YELLOW 

10 TRACKER 

YELLOW 

ll PROG 

YELLOW 
12 ALARM CODES 
13 OSCILLATING OR DIVERGING MOTION 
SSR-l CMC TEST 
SSR-2 CMC JET RE-CONFIG 
SSR-3 FRESH START 

DATE 8/7 /72 
--y-



DATE 8/7 /72 PAGE 3-3 

SYMPTOM I PROCEDURE REMARKS 

G&N I (i' G) An RI of 17777 1nd1ca1es 110 
1 

[ RCS FAILED ON 
I 1 I Input chan ck c..1J Input readout UJ RHCN o. 1 Ci) jet commands 1111 0 CMC. 

I I • AUTO RCS (16) · ROTATION short ck YES( 4 J RHC NO. 1 
OFF NO 17737 -ROL L 

ROT • RHC PWR NORM r-"lBREAKOUl SHORT 
eSCCONT - CMC ~ 17757 +ROLL i--. 1 · AC 

I 
e CMC MOOE--- 17767 -YAW 17777inRJ? (D Direct switches 111 affected 

FREE 17773 +YAW RHC still functi onal. Lock ,ny 011 
• RHC PWR NORM 17775 - PITCH NO W e RHCPWR RHC mechanically opens breakout 

1 and 2 · AC/DC 17776 •PITCH NORM 1 and 2 AC/ switches. 

I 
• THC PW R ~ TRANSLATION DC for usable RHC. 
• RHCs& THC:- 13777 - Z W RHC No. 2 

AC for shorted 
neutral 15777 +Z RHC . 

• VllNlOE 16777 - Y 
short ck 

I 
31 E 17377 +Y • RHC PWR NORM w • Record R 1 17577 -X 1 · AC/DC 

17777,n RP 17677 +X • NORMAL 2 · AC ~ RHCN0 . 2 

YES R 1 indicates? 17777 in RP EAKOUT SHORT 

I TRANS NO 

I W THC No. 2 LlJ THCNo. 1 
sho rt ck short ck 

e cb SCS CONTR / NO • cb SCS CON TR / 
' 

I 
AUTO MNB · ~ AUTO MNB · 
~ close , MNA · ~ ~CMCINPUT 

17777 in R J? 17777 in R 1? AN FAILED 

I 
YES YES 

~ THC SYS 

I 
2 BREAKOUT 

ORT 

' t 

I L!1J • cb SCS CONTR /AUTO ~THC SYS ~ e cbSCS 
MN A or MNB · open to 1 BREAKOUT NTR/AUTO 
shorted THC sys- ORT A • close 

I 
• Select operable bus w11h 

AUTO RCS 

' l3 G) An R 1 of 00000 1nd1cdtes 110 

I l..!iJ Axis Ll.6J Output chan ck 
jet commands from compu 1e1 

Pitch , yaw or ~ eV 11 NlOE 
X-translation? 6E 

NO 

I YES (3) 00000 in RP 

YES 

.!lJ Output chan ck 
1 

I ' ~ • Isolate 
e V11 NlOE affected 1e1 hy 

5E NO • 1-¥.:J. CMC OUTPUT ~ AUTO RCS 
00000 in RP 

l 
- 1 CHAN FAILED swttches 

I YES 
--

' 
I ~ Driver on ck 

• AUTO RCS · MNA 
or B (indiv1duaiiv w.J G&N checks G&N 

I 
in affected axis) 0 K. Retu rn ong SSR 2 
then OFF NO conlig and confirm CMC JET 

Jet fires? - problem still ex,m RECONFIG 

I 
YES 

lllJ • MAN A TT · 

I 
ACCEL CMD 

• AUTO RCS - MNA (4 © Affec ted 1hr11mr lsl lust for 
or B · then OFF all G&N control 1110,fes SC S cu n 
(foraffecte-d -

iwl CMC - SCS iG&Nl uol mode dlld duect u1i.1flec1ec.J 

I 
thruster) NO ER FACE 

~ Jet fires? ~ FAI LED SHORT 
CMC JET 

YES ~ RECONFIG 
(}) Affected thruster lost for 

I 
5) (STE P 81 

ttl l au to coll operdt1011s. Ouec1 JMd DRIVER unaffec1er1 . 
LED ON 

I SM 2A 2284 



PAGE 3-4 DATE 8/7 /72 

SYMPTOM I PROCEDURE REMARKS 
G&N 

eu I (2' 0 (D Assumes OAP data load h• 1 
1 I Input chan ck .1J Alternate been verified. RHC 

TROUBLESHOOTING • AUTO RCS 116) · •RHC - cmd+&- RHC ck 

ROUTINE I !l.£1 lin ax1S_) __ • RHC -cmd t &- a: (D Command RCS maneuvers 
• SC CONT CMC • Verify R 1 r .. dout ~ 

(in axis_) __ within soh stop region. 
• CMC MODE - ROLL 17737 • Verify RI ~ ORIGINAL 

I FREE +ROLL 17757 readout YES C BIO SWITCH @ Use alternal1 RHC. Dirtct 
• RHC PWR -YAW 17767 R 1 Correct? r--., FAILED OPEN unaffected but BMAG caging 

NORM (2) · +YAW 17773 1iQnal lost. 

I 
AC/OC - PITCH 17775 NO (i) CMC JET 

• V11NIOE , 31E +PITCH 17776 RECONFIG 

R 1 Correc1? ~ CMC INPUT I iG&N7 © RHC control (G&N) of 

I l YES 
ILED OPEN I 

f 
affected 1hruster lost. CMG 
AUTO and MIC modes 
unefftc1td. 

2t 5 I Output chan ck Ci) 
CMC AUTO 

TROUBLESHOOTING • AUTO RCS (16) · ill 

~ 
RI N 7 CMC OUTPUT (D All CMC cont !o affected 

ROUTINE I • SC CONT · CMC 1em,1111 CHAN FAILED thruster lost. SCS modes and 
• CMG MODE~LD ,~,u' OPEN direc1 unaffected 

I 
•MANATT (3) · RATE GMO or 

£ES 
MIN IMP 

• V 11 N 10E, 5E (pitch & yaw) 
6E (roll) 0 

I • RHC • cmd + &-(in axis) 
• Verily iifiiidout 

+PITCH 000051 +ROLL (AC) 00120 L!J Turn on 
211 •-PITCH 00012 +ROLL (BO) 00005 jtt, pitch axis 

SUSPECTED I +YAW 00120 - ROLL (AC) 00240 
REDUCED RCS - •-YAW 00240 - ROLL (BO) 00012 • AUTO RCS 
AUTMDR1TY ' R 1 correct l or all axes? 

PITCH (4) · (i © All CMC nadilf lost wtlln MNA or MNB 

I trn • RHC-cmd+& - 9 DRIVER SC CONT · C111C. SCS mt!dls 
(in pi1c-h)-- NON E LOGIC SHO RT end direct unatt.wd. 

Motton direct ion"' (C R 18) 

I BOTH 

Pl'fflUfl YAW L!!.J Affected RO LL 

I 
axis? 

l (7) Q) II OAP ii ....ti9urtd f• 

I 12 j Troubleshoot AC (BO) ""1 BID ruN, repl1t1 Ill rehtrenc:81 • 

• AUTO RCS ROLL BO (AC) · AC with BO. 
11 I Troubleshoot P or Y OFF 

I • AUTO RCS PITCH AJ & C4 •AUTO RCS ROLL Al & A2 (81 
(YAW 83 & 04) · MNA or B & 821 · MNA or i. 

• AUTO RCS PITCIW& C3 •AUTO RCS ROLL C1 & C2 (01 
(YAW B4 & 031 OH &02) - 0FF 

I • RHC . cmd • & - (,wis) ONE ONE 
• RHC • cmd + & -( roll) 

Motion d,rectrnn? Moti on direct ions? 

BOTH ! BOTH 

I 1 J I Ck oppos11e pr of Jets 14 Ck opposi te pr of Jets 

• AUTO RCS PITCH A4 & CJ • AUTO RCS ROLL Cl & C2 

I (YAW B4 & 031 · MNA or~ {DI & 02) · MNA or~ 
• AUTO RCS PITCH A3 & C4 • AUTO RCS ROLL A1 & A2 

(YAW 83 & 04) · OFF (B 1 & B21 ill 

I 
• RHC · cmd t & -(iwis) ONE ONE 

•RHC - cmd •&- lroll l 

Mot ion directions? Motion direc1,ons? 

BOTH (i j BOTH 
@ Reduced authority may be 

I 
I) ro; RCS logic checlr.s I 

~ K 
caused by thruster degradation . 

RCS logic checks 
K 

~ I hllli 
161 "'ms 
•MANATT - ACCEL 

CMO 
1 

I • RHC . cmd • & - BOHi 

I :~ CMC -SCS I Motion directions? - . NTERFACE 
ONE 

I 
(i 

r!-iCMCJET 

ffi Affected thruster lost for all 

t11t DRIVER 
and CMC modes. Direct 

~RECONFIG mode unaffecttd. 
AILED OFF (STEP 81 

I SM -2A-2264C 



+- DATE 8/7 /72 

SYMPTOM 
G&N 
2 (CONT) 

I PROCEDURE 

VAUTO RCS (16)- J!J • Vl NlOE .ll.J INPUT CH30B9 

• R~:A_ :rm~+ & _ 1-,,;,Y~ES~+----
3

0_E ___ -l-,.;Y.;;E.t+I (IMU OP) FAIL 

Jets fiJe? 

NO 

J!I IMU just 
turned on? 

NO 

1l)• VlNlE 
1334E 

(I modes 33) 

4 or 6 in D of A 1? 

NO 

-
I l!J• Vll NlE 

JOE YEI 
(T5 Counter ) __. 

1
1---------1 

Al = 377XX? 

I 

'" ~ TO 1 
4,5,6 or 7 in 
C of Al? 

@ 
~ • IMU CAG E · 

YES on (up) mom ~ TUAN -ON 
..:.=+, • AHC - cmd + & - ~ SEQUENCE FAIL 

Jets fue' 

27 I At1emp1 Reset 

YES • V25 NIE 
....:..:.., 1334E 

40E 
OE 

• AHC -~ 

~•48E 

•V21E, OE 

Jets fire? 

@ 
l!J Continue normal 

YES opera1ro11 (OAP 
~ enable i,st reset) 

311 Mom tor R 1 1LJ CMC 
PRO , PAD , PRO YES Al count up to ~ INTERNAL 

~ 37777, then zero, ,--,.- PROBLEM • V46E 

• Vll NlE 
JOE 

A 1 counting up? 

NO 

then back up? 

NO 

377XX? 

NO 

w 
T5 COUNTER 
FAILED 

YES 34 
YES 

P, ob lem I 
s1dl e,rn1' 

NO 

l,W Transient 
T5 counter 
problem 

PAGE 3-5 

REMARKS 

@ If necessary to perform P51 , 
use GOC REFSMMAT Determi 
nation, step 3, to bypass P51 
logic; G&C checklist, page 

@PerformG&NSSR -1,as 
time permits. 

@ All G&N control modes 
including TVC lost. 

SM -2A -2421 
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PAGE 3-6 

SYMPTOM I PROCE DURE 

G&N Ci: I ti: 
3 THC TROUBLE- I 1 j Input Check 1..J ORIG THC SYS 

SHOOTING ~ • AUTO RCS 116) OFF 

1 

• Verify RI readout TRANS SW FAILED 
ROUTINE • SC CONT · CMG +X 17677 OPEN 

• CMG MDIJE"°7=REE -X 17577 YES 
• THC PWR · on !up) +Y 17377 

I 
• Vll NIOE , 3JE -Y 16777 
• THC · cmd + &-ltn axis)! +2 15777 ~ cbSCSCDNTR f 

_j_Je cb SGS CDN TR 
-l 13777 TD MNA& AUTO 12) closed 

RI correct? NB · both closed? • THC cmd +e;:-

I YES YES 
lon axos_) __ 

• Verify RI reariou t 

RI correct? 

I ~, Translation ND 6 I Output Chan ck 
ND rection X? r • Vl 1 NIO, 6E -

YES e THC - cmd+&-

~ 

I 
lin axis_) __ [3) ' • Verify RI readout w CMG IN PUT I 8 I Output Chan ck +Y 00220 

CHAN FAILED 
e Vll NIOE, 5E -Y 00140 

OPEN 

I 
• THC · cmd + &- ,2 0001 I 

• Verify RI readout -2 00006 ND 
+4J 00231 RI correct? 

I 
+2J IAC) 0001 I 

YES +2J IBD) 00220 
~ -4J 00146 1 

-2J IAC) 00006 NO w CMG OUT I G&N 

I 
-2J 180) 00140 

I 
PUT CHAN I SSR-2 I 

RI correct? FAILED OPEN 
CMG JET 

YES RECONFIG 

I -
' 

I J..QJ e AUTO RCS YES J..!J • MANATT · 
TR ANS 

MNA or 1l. (on axos) _,. ACC EL GMO YES 
(Select 2 Iets ,f e THC - cmd+& - ♦ 13 Repeat step JO I 

I 
4 Iets + X trans) lin axis_) __ 

~ 4 jet X trans? 
YES 01 other two X 

• THC · cmd + & - lrn Motion in? trans 1ets1 am) - -
ROT NO NO Any matron? (5) 

I NO 
ill CMC-SCS CMC JET 

INTERFACE RECO NF IG 
FAI LED OPEN 

1 (STEP 8) 

I ~ DRIVER ' 
OGIC FAILED ~ DRIVE R I G&N I 
R18) AILED OFF I I SSR -2 I 

I 

(i'i I Ci) 
4 W Tr oubleshoo t WJ RHC onput ..1J • RHC PWR (Ji 

MIN IMP CONT ...!.. RHC 
~ TROUBLE rng conf og ... chan check NORM 2 OFF 

~ RHC2 
SHOOTING t • AUTO RCS I 16) e VIINI0E XXX77 111 RJ? SHORT 
ROUTINE 0 FF 31 E 

l NO 

I 
• SC CONT CMC XXX77 rn R J? 
• CMG MOOE--"TilEE 0: • RHC PWR NORl,1 YES W RHC PWR 

12) AC/DC NORM I OFF ~ R H C I 

I 
• RH C's & THC BO SHORT 

neutral XXX77 m RJ? 

l NO l Controller? .l.J Controller ck 

I 
MIC (T e Crnd +&-irn axos) 

2 J t: INPUT CHAN ~ • RHCPWR I • Verify RI readout RM 2 AC DC 
.lJ MIC rnput 

I FAILED !MIN +ROLL XXX57 P LOST) 

I 
chan check -ROLL XXX37 

e Vll NIOE +PITCH XXX76 I IG&Nl -PITCH XXX75 32E YES +YAW XXX/3 ~ XXX771n RJ? __. 
-YAW XXX67 

I 
YES IG&Nl CMG JET 

NO RI correct? 
· ~ 

RECONFIG 
(4 

NO 

W-!J MIN IMP 
(4 RHC TROUBLE 

I 
SHOOTING 

CONT BO SHORT tm MIN IMP ROUTINE 
OR INPUT CHAN NT OR RHC 
132) FAILED SW OPEN 

I 

DATE 8/7 /72 

REMARKS 

G) Assumes OAP data load ha~ 
been veri f ied. 

0 Check cb SGS CON TR 
AUTO MNA and MN B · close 
prior to fu ture THC cmdTIMNB 
cb open, orogonal TH C swi tch 
failed on system A, if MN A cb 
open, original THC swotch failed 
on system B. 

@ The remote possobolity of 
both THC system translatoon 
switches failed open can be deter -
mined woth the SC CONT SGS. 

© Translation lost ,n CMC 
modes for affected direc to ons. 

@ All CMG control to affected 
thruster lost. SGS modes and 
direct unaffected . 

G) Assumes OAP 0 dld Load has 
been ve,d1ed 

(D An RI of XXX77 md1caIes 
no rnpu1 commJnds 10 CMC 

CD CMG & SG S MIN IMP IOSl 
lor .iflecte d RHC CMC MIN IMP 
c1 v,1dttllle w11t1 MIC 111 LEB only 
d shurt e{I RHC neu 11 dl11ed lly 
1urn111y ofl A HC pwr 01 hy lock 
111y ,,llecte<I RHC Also lost 
FOAi 11 11 error & d i! co n-, ,01 
IBMAG c,,yetl 111 axrs) MT VC 
pitch & y,1 w no t J ffe ct ed Ou11119 
SGS SPS !11rust1,i4_ have FOAi 
J I! err ors ,111d con tr ol dfter IGN 2 
!i lQllctl 

© CMG MIN IMP lost for affected 
controlle r 

SM 2A -22638 



DATE 8/7 /72 

SYMPTOM I PROCEDURE 
G&N 

1
1 I 51 111.sccoNT - [_YE~ l.LJ Power up I CMC -.,scs I . rl • Perform CMC 

RED 
CMC in stby? powu up NO 

NO YES Can CMC be pow-
Lt on if: ered up? L!J Input chan ck CMC prime pwr f1il1 I I (i) Sc■ltrfails YES eV11 NlOE 

Counter fails ~ CMC It on 
Rep1111d mllrts tinuously? I 

. 33E ~ CMC FAILED l OSKY operational? 

I NO 
YES (i) (j) (4 

I 
YES 

61 ~ Wc/WFAILEI/ 0, 1,4,SinA 
of RP OR CMC LT RELAY 

~ Any DSKY 
YES 9 NO ON DSKY FAILED 

us It on? 
PROG It on? 

I CLOSED 

I NO !YES 

I 
LJ.Q.J DIS!)lay ALM 
code 

IG&Nl NO • VS N9E IG&Nl 
• Perform acuon for 

I ~ 
displayed alarm YES l.tl2J 

CMC TEST RESTART It on? RESTART 

1: ! 611 
1 I YES 2 I Display aim 

ISS I PROG It on' . 
code 

RED NO 
l1 • VS N9E YES I 3 I TRANSIENT 

I • Record aim codes --JISS CONDITION 
Lt on if: • RSET 

IMU fails 1M C/W OR CMC 
ICDU fails TPUT CHAN ISS and PROG Its 

P1 PA fails during I 
LEO remain off? 

thrust !NO 
10777 (i' 00777 I l I 7 & 16 ~ •SGS CONT · 6&7 

I I - 14777 SGS 13777 I l I 6, 7 & 16 - l Alarm code? 6& 16 

03777, I loom& 
I 6 J ICDU AID ck - 7 I PIPA check 

• V40E (zero 07777 00205 
• V16 N21E 

CDU) 00211 (5) 

I • VIS N20E (j) (i) 
Anyregisltr > 51 YES I l I 
counts per min? "Jg PIPA FAI LEO 

FOAi No. I total 
NO I I I ICDU A/0 an and R1, R2, 

R3 agree? •1sECTION FAILED NO 

I 
YES 

YES ~ Any register ~ l.!!.J Dynamic PIPA 
ic' check 

L!lJ ICDU D/A ck 

I 
ND • THC • translate in 

• RCS OAP . Jill din,ction of 
• V37E OOE lffl PIPA FAIL ~ 

allected Pf PA axis 
• V43E Aflected ·rwgister 
• Load IGDU angles TE CTI ON 

I C CUil FAILED unchanged? 
Al+ 00250 
R2 + 00333 
R3 + 00333 

J, 

I FOAi NO. 1 error YES 
nNdles ::::: loaded U!J Stab loop ck 

l valuas? 

!NO 
• Establish 1n hold 

(j) (i) • FOAi SEL · 1/2 

I •V16N20E -llli ICDU D/A I& CMC INPUT FES FOAi No. 1 a,d N0_1111 I 
TIOII FAILED CHAN FAILED RI, R2, Rl s!lblt? I IMU FAILED 

I 
I 
I 
I 

PAGE 3-7 

REMARKS 

G) All CMC functions lost. 

Wi The RI readout indicates a 
C C FAIL signal to CMC . 

G) Subsequent CMC mallunct1on 
indication from unallected GMC 
light. 

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

© Subsequent ISS malfunction 
indications from unallected ISS It. 
(D The following alarm codes an, 
generated by the listed fa ilures (or 
by transient fail d1scretes) · 

04777 · PIPA and ICDU fail 
10777 · PIPA and IMU fail 
13777 · IMU and ICDU fail 
14777 · PIPA , IMU and 

ICOU fail 
If any of ihese alarm codes occur. 
proceed sequentially to each of 
the steps indicated. A "no" 
answer to each step 1s indicative 
that a transient fail discrete has 
been generated. 

G) 
Function A/D DIA 

Remaining Failure Failure 

Fine align NO YES 
Coarse align NO NO 
Att err signal NO NO 
Total all to FOAi YES YES 
Gmbl angles to NO YES 

CMC 
IMU stab1hza11on YES YES 

loop 
Cage mode YES YES 
IMU fail detect YES YES 
ckt 

Coarse align in NO YES 
gmbl lock 

© CMC can perform functions 
not requiring IMU inputs (1 .g., 
P77) . Alter 11th m1n1um, 11111 
vtctors must be updltld vie P27 . 
@, GMC monitor aod control of 
b TVC and entry lost. 

~ Alhn:ts assurance of an ISS 
c mmand. Subsequenl indicator of 
en ISS l1ilurt loa. 

SM -2A-2285F 
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PAGE 3-8 DATE 8/7 /72 

SYMPTOM I PROCEDURE REMARKS 
G&N 

I 
7

11 GIMBAL LOC K I: I : 1 I ISS It on? 
(YES....JG&Nl 

I W2J 
YELLOW 

I 
NO 

P-J !YES 3 I INERTIAL NO ATT It on? 

I 
I - REFERENCE 

NO LOST 

l 
I __Ll • V37E OOE YES 5J eV40E ~ Realign !MU I 

• V41 N20E -- eV16 N20E - I • Perform P51 etc . I 

I 
• E, E, E N20 stable7 

FDA! display NO 0, 0, O? 

7 
I 

l NO uJ G) If yaw axis failed, !MU will 

W eV16 N20E I NO 8 I • V40E YES I 9 I INPUT 
coarse align unless Saturn □AP and 

- eWait 30 sec 
AVE G selected, or perform con-

N20 agree with I COUNTER/LOGIC ~ous V40E. See G&N 6 Remark 

I FDA!? eV16N20E FAILURE _under A/D failure for functions 

YES N20 agree with remaining. 
FDA!? 

I 
(2) ! NO G) If MGA already < 70°, perform 

~
1 

Maneuver CSM ,I SSR -1 as time permits. 

educe MGA < 70° L!.!J TRANSIENT 

I 
INPUT COUNTER/ 
LOGIC OR ICDU 
PROBLEM. CON -
TINUE NORMAL 

I 
OPERATION 

I 
I 

I 
I 

I 

I 
I 

I 
I 
I 

I 
I SM-2A-2363 



+- DATE 8/7 /72 

SYMPTOM I PROCEDURE 
G&N 

10.. 
(1 7r 

8 I I 1 I Attempt reset 2.J Input chan ck W Output chan ck YESL!J CMC OUTPUT NO YES 
TEMP 

eRSET -eV11N10E, ~ eV11 NlOE, r9I CHAN FAILED 

I YELLOW TEMP It out? JOE 1 lE 

Light on ii: YES 0, 1, 2, 3 in A of 1, 3, 5, 7 in D of 

IMU temperature is Rl? R 1? 

out of limits< 126 I (4) J NO NO (i) 
or> 1J4DF_ 

~r Continue .!J NOTE: G&N perform- ..l,] TEMP 
rm operation ance will be unaffected by RELAY IN OSKY 

I IMU temp out-of-tolerance FAILED CLOSED 
for at least 15 min. Critical 
maneuvers can be continued 

I 
within this time. 

(i)(i {i 

I 
W IMU stability ck 

~ 
L!J MSFN reports ~ IMU TEMP 

• FOAi SEL · 1/2 PIPA temps SENSOR FAILED 

No. 1 FOAi Temp normal? 

I 
stable when com- NO l6 pared with No. 2 
or visual cues? ~' IMUTEMP 

N0 1 CONTROL FAILE[ 
I 

(i) I 1 OSKY blank, 2 I Attempt rese t ~
1 

Continue 

911 NO 
RESTART I except status • RSET rm operation 

lights? 

IYES 
RESTART It off? 

YELLOW JN □ ffi l.i..J Attempt 

4 I ~ FRESH 
fresh start Lighted by any of the 

I 
• V5 N9E 

~ ~ following : Verify Alm 01107 -~START 
CMC It on? • SC CONT · SCS 

PARITY FAIL • MSFN cont:m-
RUPT LOCK ' I NO(i 

~ 3) 
req 

TC TRAP 

I 
• V74E 

NIGHT WATCHMAN L1J Compare ~
1 

Program YES 9 Continue If HBR & 1-1/2 min 
or VOLTAGE FAIL OSKYs unning? operation with or 

RESTART It on, po caution LBA &::::: 7 1/2 min 

I both OSKYs? • V36E - • RSET 
!NO 

-
RESTART It off? .a□ 

I 
10 I Lamp test .!.!.J RESTART 

~ 
• V37E OOE A LT RELAY 
e V35E FAILED OPEN 

RESTART It on, (UNLIT OSKY) START 

I 
FRESH 

both OSKYs? 

'YES (4 
s 

(5) l.!!J • Simultaneously 

I t1tt RESTART 
push - RSET and i. 

LT RELAY flllcMC FAILED NO MARK REJECT pb 

FAILED CLOSED ..... RESTART It off? 

~ W Attempt reset 
(i) a 

1011 
U-J Compare 

TRACKER I eRSET 
OSKYs LlJ • Vl IN lOE , N~ CMC OUTPUT 

NO TRACKER It on, 
YE~ JOE I TRACKER It off? _,. "- • 1 CHAN FAILED 

YELLOW both DSKYs? 2 or 6 in C of R 1? 
YES i NO (1 ~ YES (4) Light on if: 

Optics COU failed or I l.!J eOPTZERO - P-1 VHF ranging data ~ TRACKER OCOU FAI LEO 
missing or no good . {i) 

RELAY ZERO · (15 sec) 

' AILED CLOSED • RSET t NO 

I 
TRACKER It off ~ VHF ranging NO .. .1J • OPT MO OE 

ta being used during zero mode? NO 

CMC? YES 
CMC 

eVJ°E ODE 

I 
YES (i) eV41 N91E 

• Load 8.4° SHAFT 
P-:1: • Vl 1 N lOE a: .!1J • OPT MOOE - and 4_4o TA UN 4 

e33E 
~, Continue ~ 

MAN YES eV16 N91E 

I E of R 1 • 7? rm operation TRACKER It on? !-+ Optics drive to angles 

~ 
loaded? 

lYES ?fl 

I 
EMS RANGE 
DISPLAY ~ OCOU FAIL 

C 

ECTOR 1 ABNORMAL LEO 
I 

PAGE 3-9 

REMARKS 

(j) This R 1 readout indicates 
IMU temp within limits. 

(D All lMU temp abnormal indi-
cations lost . Temp available from 
MSFN only 

@ IMU temp abnormal ind1ca 
tion available from unaffected 
OSKY. 

© Transien t 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. 

G) If PROG It on, display the 
alarm code and perform the 
required action before proceeding. 

(D 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 21 a rate 
insufficient to trigger CMC light. 

© Restart indica11on ava ilab le 
from unaffected OSK Y 

© All CMC funcuons lost. 

G) This R 1 readout indicates on 
OCOU failed . 

(D All tracker abnormal ind,ca 
lions lost 

@ Tracker abnormal md1cdt1ons 
avatlable from unaffected OSKY 
only. 

© Use alternate IMU alignment 
program (P53 and P54). ISS and 
CMC unaffected CMC control ol 
G&N !'IV lost . TVC OAP altitude 
error still usable 

@ If caused by VHF ranging data 
no good, the light will return on 111 

< 1 min (C MC samples VHF 
ranging data every minute) 

© This R 1 readout 1nd1cates a 
VHF ranging data no good input 
to the CMC 

(D Transient abnormal cond 1t 10n 

SM 2A 2262C 
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mu 
12 

PAGE 3-10 

12 

SYMPTOM 

PROG 

YELLOW 
Light 011 if: 

CMG program alarm or 
by bad PIPA reading 
during nonthrust1ng 
modes 

00205 

PIPA saturated 

Display aim 
code 
• VS N9E (i i req) 
• Record aim code 
R 1, R2, R3 all zeros? 

NO 

PROCEDURE 

YES 

CMG TEST 
• Reinit iate 

00207 l-+-------------------...i 1ss turn-01, 

ISS TU RN ON not 
present lor 90 sec 

00210 

IMU not operating 

00213 

1-... _....:...1 • Perform 
ISS turn-on 

IMU not operat111g with 
turn on request 

00211 1-+----------•~1 Align program 
(PS 1, P52, P53 , 

Coarse Align Error 

.__ __ 0_0_21_2_~'"1-l--••ot-[1n]-6G_&,-N_7..., 

PIPA Fail 

00217 

Bad return tram 
STALL rout111e 

01105 

Oownlrn~ Too Fas1 

I ISS 

eRSET 
Alarm reoccurs? 

NO 

Continue no r• 
mal operation 

P54) running? 

NO IV41 N20) 

3 

,.N_□_..,,4_, ISS FAILED 

DATE 8/7 /72 

REMARKS 
(D PROG light tailed on. Prag aim 
ind available by keying VS N9E, it 
not displayed as a main alarm_ 

(2\ Program alarms are of 3 classes: 
~ain alarm - Alarm code displayed_ 

Program halts awaiting crew act ion_ 
b, Side alarm - Alarm code not dis, 

played, Program continues. 
c. Restart alarm - Alarm code not 

displayed. Program executes a 
restart. 

CMC can store mult iple alarms. 
First alarm appears in R 1; second in 
R2; last in R3. 
@ Program alarm ind available 
from other □SKY . 

G) Assumed to have occurred with
out an ISS light. 

Q) This A 1 readout checks presence 
of a turn-on request from IMU . 

Q) This R 1 readout checks presence 
of an IMU operate discrete from the 
IMU. 

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

@ IMU must be al igned by an 
alignment prog ram-i,e,, by gyro 
torquing rather than coarse align. 

© It 00211 concurrent with 
~------"I 00217 , proceed per 00211 recove ry. 

(j) IM U usable only as a backup r-..,------,1 attitude reference 

._ ______ •
1 
© Downlink data transmi11ed at 
time of alarm may not be correct. 
Update must be manually verified. 

~-0_1_11_lli _ __,l,----------------♦F.!...!_~_!__=--~ 
Uplink Too Fast 

~-01_10_1 _ _.I I 
Phase Table Failure 

I 
01407 

VG Increasing 

•~FRESH 
SSR.JSTART 

M1 ss1011 

cr1t1cal burn? 

YES 

•THC · CW 
• Monitor EMs& 

101 att for no rmal 
SPS eng operation 

NO 
• Term111a1e 

thrusting 
• RSET 
• Check orhital 

parameters and 
initiate 01b1t 

change targeting 
and tnrust as 
necessary 

@ Uplink data being sent when 
alarm occurred should be 
trang-111tted . 

SM-2A-22868 
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SYMPTOM I PROCEDURE REMARKS 

13 
G&N I 

OSCILLATING 

~ 
11 V16N20E 

YES 
OR DIVERGING Al , 2, & 3 agree 10 
MOTION with FOAi? 

I 
NO 

I " 00 
~ Attempt to change state 

1.1 V40E lJ Oid N20 .ii OUTPUT o affected bit (REF para-

I wait 30 sec YES YES CH1285 graph 4.8.1.12 or G&C check-Remain at zero __. 
N20 Stable? and increment (ZERO IMU COU'S) list page G/1-1 8) 

(within 08) FAIL TO ZERO Q) Maneuver SIC to 0, 0, 0, and 

I from there? ptrform V40E 

NO 

I 0© 
NO 

~ INPUT COUNTER ~ YES 
qJ See G&N 6 remark 3 undtr 

I LOGIC FAIL OR N20 Static? 10 
0 tailu,- tor functions rtmaining 

ICOU PROBLEM 
~ ICOU problem should cause ISS 

LM 

I NO 

I w !.J TRANSIENT 
N20 agree YES 

INPUT COUNTER OR 

I 
with FOAi' - ICOU FAILURE. 

Continue normal 
operation 

I NO 

I 
Q) 

1.1 COUNTER FOR 
AFFECTED AXIS 

I FAILED 

I yy 
00 13 

I ~ VlNlOE l!.!J OUTPUT 
12E YES CH 12 85 
2. 6 or 7 in 0 (ZERO IMU COU 'S) ® ISS lilt should illumin1tt 

I of Rl? FAIL TO 1 

I NO 

' 0© 

I ~ YES 
]1J OUTPUT 

1, 3, or 5 CH 12 84 @ All lMU functions lost 
in O of R 1? COARSE ALIGN 

I 
FAIL TO 1 

I 
NO 

Q) 
Q) Perform G&N SSR-1 as 1;me 

I 
~ CMC permits 

INTERNAL 
PROBLEM 

I SM-2A-2406 
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SPECIAL 
SUB 

ROUTINES 

SSR-1 

CMC TEST 
• V37E 00E 
eV2S NIE 

136SE 
E, E, E 

• VlS NlE 
136SE 

• V21 N27E 
l0E 

Terminate 
self test 

• V21 N27E 
OE 

• Perform the 
following when 
time permits 

Scaler fail ck 
eV11N10E 

3E 
E of A 1 changes 
=ry S sec? 

YES 

NO 

(PROG 
It on) 

NO 8 CMC 
FAILED 

PROCEDURE 

3 • Record 
1 - (ERCOUNT) 

R2 - (SCOUNT) 
R3 · (SCOUNT + 1) 

• VS N9E 
Verify aim 01102 

eVS NSE 
Record : 

Al · (ALMCAOR) 

Show SANK 
SUM check 

• V37E 00E 
eV91E 

FL VOS N0l 
• Verify R1-R2 or 

Al + R2 = 77777 
If not: 

e Record Al & R2 
ePRO for next 

bank (43s banks) 
• V34E 
•Transmit recorded 

data to MSFN 
• Terminate use of 

CMC 

00001 

YES 10 CMC It goes 1-.-&.!.!J T6 COUNTER 
out after maneuver? CMC FAIL 

NO DETECTOR FAILED 

YES 

YES 23 CMC It off 

4 eVlNlE 
1374E 

• Record 
Al - (SKEEP4) 

• ENTR 
e 1377E 
• Record 

Al - (SKEEP7) 
• Transmit to MSFN 

ALMCA0R 
SKEEP 4 
SKEEP 7 

• Terminate use of 
CMC 

30 PIPA 
COUNTER 
FAILURE COR
RESPONDING 
TO FAILED 
REGISTER 
READING 

DATE 8/7/72 

REMARKS 

(D Allow a minimum of 78 sec for 
R2~3. 

(D Problem is in erasable memory . 

G) Subsequent use of CMC 
dependent on MSFN evaluation (via 
downlink) of the succeeding steps 
in self-test. 

© CMC self check tests only 
erasable and fixed memory. Other 
internal problems cannot be deter
mined by self check. 

© All CMC functions lost. 

© Do not use CMC control for 
attitude maneuvers. . 
(]) RCS OAP unusable since T6 
counter controls OAP jet firing 
times 

© TVC OAP and auto optics 
positioning lost. 

@ Optics/CMC interface lost. 
Use alternate LOS marking routine 
(P53, P54) . 

@ CMC uplink unusable. 

@1Mu cannot be fine aligned. 

62'1 IM U cannot be coarse aligned. 
Align by caging and/or fine al ign. 
CMC attitude error display lost in 
axis. CMC control of SI VB lost. 

@ CMC TVC and eotry control 
lost. 

@ IMU usable as attitude refer
erence only. 

SM-2A-2287C 



DATE 8/7 /72 

SPECIAL 
SUB• 

ROUTINES 

SSR-2 

PROCEDURE 

~ 
I 

f Rotation? 

-, NO 

~i Translation 
irection? 

7 YES 

I 

I X 

I 
(i) 

- 2 !ROLL 
Axis? I 

PITCH or YAW 

(i" ~ (i'1 

liJ Jet Determination jJ Jet Determination 
Input 

SSR-3 

FRESH START 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

Input 
Y or Z Output Chan Output Chan 

..l..J Jet Determination Chan 5 Jet 31 Chan 6 Jtt 31 

00001 · CJ 00001· Bl 
{i' Input 00002· C4 00002· B2 

Output Chan 00010• A4 00004• 01 
..!J Jet Determination Chan 5 DH Je t 31 00005 Al. CJ X7776 00005 Bl , 91 X7757 

00006 ·1 2J) AJ, C4 X7577 00004• AJ 00010' D2 
Input 00011 +12J) A4, CJ X7677 00012 A4, C4 X7775 00012 B2, D2 X7737 

Output Chan 00140 ·12J) BJ, D4 X7577 00020· DJ 00020· Al 
Chan 6 Dir Jet 31 00146 ·(4J) AJ, BJ, X7577 00040• D4 00040• A2 
00006 .z B2, D1 X3777 I C4, D4 00100· BJ 00100· Cl 
00011 +Z Bl , D2 X5777 00220 +(2J) B4, DJ X7677 00120 BJ. DJ X7773 00120 Al , Cl X7757 
00140 ,y A2, Cl X6777 00231 •14J) I A4, B4 , X7677 00200· B4 00200· C2 
00220 +Y Al , C2 X7377 CJ, DJ 00240 B4, D4 X7767 00240 A2, C2 X7737 

~ ' I PITCH or 
YAW w Initiate OAP Mo Axisof 

'1o] Initiate OAP 
load ailed jtt? r load 

eV48E eV48E 
FL V04 N46 FL V04 N46 

eV24E eV24E 
B or 0 

Ar 

A or C B or 0 r Failed jet in quads? 

l 
Failed jet in qcad? 

l (j) 14 
l.!!J A (C) isolation 

• AUTO RCS A/C 
ROLL failtd 
thruster • 0 FF 
(RCS tailed on 
only) 

•ABCOE E 
•01111 E 
ePRO 

Restore 
erasable memor 

• Contact MSFN 
• V7 4E (erasable 

dump downlink) 
• Do P27 (as 

necessa ) 

(j) (4 {j) l5 
l.!1J B (0) isolation L!lJ A(C) isolation 

• AUTO RCS B/0 eAUTO RCS PITCH 
ROLL failed failed thruster · 
thruster · 0 FF OFF (RCS failed 
(RCS failiiion on only) 
only) eAOlOEE 

eABCOE E e 11111 E 
e11111 E ePRO 
ePRO 

' ! (6) 

UiJ Complete OAP 
load 

FL VOS N47 
ePRO 
FL VOS N48 
ePRO 

-""------. NO 
1-➔4-!.J Restart OAP --c.,,lc..1 

-------YES 

Fresh start 
re-occurs? & re-establish 

REFSMMAT 

eV46E 
• Do P51 
Fmh start b V36? 

YES 

NO 

5 Select initial 
prog of mission 

._ ___ -I~ phase & continue 
operation 

13) l5 
W] B (0) isolation 

•AUTO RCS YAW 
failed thruster • 
ill (RCS failed 
on only) 

eA lOOE E 
e11111 E 
ePRO 

4 
CMC FAILED 

PAGE 3-13 

REMARKS 

(D 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 is the corresponding 
jet in the rotational couple, e.g., 
command+ pitch. Should observe 
00005 in chan 5 (AJ, C3 + pitch 
couple). If observe 00004, CJ can 
not be commanded on by CMC . 

(7) If R 1 (output chan) contains 
hfumber not listed, determ ine the 
failed jet from the R 1 (output) 
readout when a rotation command 
is given. 

G) In Rl, A is vehicle configur
ation : 

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

In Rl , Bis quad A/C for X 
translation: 

0 · FAIL A/C 
1 · USE A/C 

In R 1, C is quad B/0 for X 
translation: 

0 · FAIL B/0 
1 · USE B/0 

In R 1, 0 is OAP deadband: 
0 · 0.5° 
1. 5.0° 

E is the OAP rate: 
O. 0.05°/sec 
1 . 0.200/sec 
2 · 0.5°/sec 
3 . 2.0°/sec 

In R 2, A is roll selection 
0 · Use B/0 
1 · Use A/C 

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

© Rotat ions (pitch or yaw) will 
be single jet. X translations will be 
2 jet. 

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

(j) State vector and CMC time 
should be updated. All nonpad· 
loaded parameters, except time & 
state vector, will be properly 
updated by CMC programs in 
the ir proper sequence as if CMC 
had just been turned on when 
fresh nart occurred. 

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

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

© REFSMFLG , SUR FF LAG, 
HOSUPFLG. LMOONFLG, 
CMOONFLG, and NOOOPO 1 flag 
are not changed by fresh start. All 
other flagwords are reset by fresh 
start. Flags are set again by per• 
formance of CMC programs in 
normal sequence. 

SM -2A-2288C 
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PAGE 4-2 

SPS MALFUNCTION INDEX 

1 l_l __ s_P_s _P_RE_s_s _ __.I I 
YELLOW 

la FUEL AND/OR OXID PRESS HIGH 
lb FUEL AND/OR OXID PRESS LOW 
le FUEL AND OXID 6P>20 PSI 

2 PITCH (YAW) I 
GMBL 1 ( 2) 

YELLOW 
3 SPS PREMATURE SHUTDOWN 
3a NO SPS IGNITION 
4 SPS ENG DOES NOT SHUTDOWN 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 GN2 A(B) PRESS LOW 
8a SPS INJ VLV PARTIALLY OPEN 
9 SPS INJ VLV IND ABNORMAL 

10 NO PRPLNT TEMP CONTROL 
11 NO RESPONSE OF SPS OXID VLV tb 

DURING FLOW ADJUST 
12 SPS OXIDE UNBAL IND ERRATIC OR PEGGED 
13 SPS OXID (FUEL) QTY IND READOUT ABNORMAL 

DATE 8/7 /72 



... 

l a 

lb 

le 

DATE 8/7 /72 1 

SYMPTOM 

SPS PRESS 

YELLOW 
Ligh t on if: 

FUEL or OXI O 
PRESS 
> 200 psia 
< 157 psia 

FUEL ANO/OR 
OXIO PRESS HIGH 

> 195 psia 

FUEL ANO /OR 
OXIO PRESS LOW 

< 170 psia 

FUEL ANO OXI O 
~p >20 PSI 

SPS FUEL and 
OXI O PRESS ind 
agree? 

NO 

33 • ~VTHRUST 
A&B - OFF 

YES 

PROCEDURE 

NORMAL 

BOTH HIGH 

BOTH 
LOW 

PAGE 4-3 

REMARK S 

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

@ Anempt 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. 
c. Oxid press high, orient +Y , +Z 

quadrant toward deep space . 

G) Engine chugging may occur if 
SPS Pc is< 60 psia. Corresponding 
fuel & oxid press is :=85 psia. 

© Control fuel & oxid press 
between 170 and 195 psi by 
manual actuation of He sw . 
Individual activation of the He 
switches will identify the failed 
regulator leg . Flow through 
failed regs will exceed the capa
ability of the relief vlv. 

© Open and close He vlvs 
manually for each burn. 

® lea"'"'-·1 
~ p between SPS FUEL and 
OXIO PRESS should not exceed 
20 psi during a burn. Degraded 
performance, rough com bustion, 
nd/or engine failure may resu lt. 

(i) Prior to emergency SPS opera
tion , manually repressur1ze 
propellant tanks. 

® All subsequent SPS burns 
should be made with SPS He V L V 
(both) · OFF to min,mize~P 
between fuel and oxidizer. 

SM 2A -2289B 
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PAGE 4-4 

SYMPTOM 

YELLOW 

Ligh t on if 

0,· .. rcun .. nT o..:.,.,.,, 

1n reip~ctive J,ive 
moto• 01 gimbul 
octuoto, . 

SPS ~EMAT l.JtU 
SHUTDOWN 

• TVC GMBL DR Pll CH 
(YAW)- I (7) 

• Perfo1 m J•ml:,ol tr ,m chKk 

PROCEDURE 

e-u-
Gimbo l diive ci,c.uih 
mr no t C 18 protected . 
Be for e p,ocuding with 
11 e p 2, MSFN ma y be 

DC load chrck 

>----------<NO ~b l t! 1t~ pte•vick- failure 
,dent 1f ,ct1ti011. 

Amps ol,nnrmoll y h iqh? 

L,imb..1 1 cu11t1ol mui,i toined ? 

YES 

Singl e Of dual 
~-+--..,i bank? 

SINGLE 

ID SC CO Nl 

mode " 

c,,c 

15 Out ut chon c k 

• \ V THR US T (2l -
O ff 

• Rec ycle to 
igni1ion in P<I O 

• FL V(jq N 40 
• PP O 
e VOIN IOt , JlE 

CMC HST 

NO 

• \ V TH RUST (:?) -
OFF 

• Rt>cyc lt' to 
ignition in P40 

• Fl V~ N40 
• PR O 
• VOi NI CE, 11[ 

18 • HK - C-.', 
• TH(· :md 7x 

• TH k;•\ T O N pb -

~ 

27 • t' DI" UlL 
(71-~, 

: ~)/l:l/,\l pl;. vF 
~ 

YES 

CM( HST 

DATE 8/7 /72 1 

0 

0 

0 

REMARKS 

Aulomot,c lron,fer from the pt""ifflOry 
,y,tem lo ,eco ndory occu rs with on 
overcun e-nt provided the TVC 
GMBL DR swi1ch is at AUTO . 

Fo r ,ubseq.,ent (lV ', , place TVC 
G MBL OR 1w lo oltema1e seNo 
po\ition in affec ted o ,ti, 

Selected gimbol motor is operational 
when SPS Pitch (Yow) 1 (2) cb h 
opened while affec ted gimbal motor 
switc h is held a t START . HO¥t eve,, 
overcurrent protec ti on and sw itch
over capabil it y will r'IO I be avail
able Close 1he cb to Turn off the 
gimbal mo io, 

0 lroubleVlooling oul.#l'les o riginal 
swit ch positions o l time of shutdown. 

0 All G&N SPS copobil i ty lost. 

0 Manual on-off procedure 
o. At TI G -1 mi11, SPS THRUST -

DIR ON 
b. AtTlG, av TH RUST A (8) -

NORM 
c. ~ +3 ~c, /\V THRUST 

8(A ) - NORM (i f dual 
bonl) --

d. Terminate burn o,, /'iV o, time 
by ~V THRUST 121 - O ff . 

0 G&N SPS on-off contr o l l~t. 
TVC OAP unoffected. 

0 /1V copobili1y lost fOf affected 
t>onk. 

0 Perform E.MS \ V test and if O K, 
use flV coun tt'1 IO monitor burn. 
l he manual on-o ff procedure 
(Remork 3). 

0 Affected bont.. mov ,ti 11 be avoi lob le 
u,ing SPS THRu'IT - DIR ON. 
Ahernolt' bank unaffected . 

0 THC fTIV\I be ON for SCS W 
c opobi l, ty. )CS au to .\ V lost. 

0 b, SC, \ \. ~ CHR Ull pb fo, 
ic'ng ,.., i·,i t io rior' "/' J JArJS l..lg , .. 
lvnc,,-,.., !0,11. 

@ C,,\( \V copot- it;,, vnoffected . 
SC. \ , ,l , 1 ,,, . ,:, H 1011 . Fo, SCS 
\ V V\t' moi·vol 0•1 -oif p, ,:,c edu,e 

1Q pmod JI. 

SM -2A - 1'6011 



UATE 8/7 /72 

SYMPTOM 

4 
SPS ENG 

DOES NOT 
SHUT DOWN 

AUTO 

4e SPS THRUST It 
on (non-thrusting) 

SPS THRUST 
It on' 

YES 

Make certain pre-
valves remain 
closed to prevent 
inadvertent SPS 
ignition 

SC CONT 
mode? 

CMC 

12 • SC CONT -
MOOE · SCS 

NO 

PROCEDURE 

SC CONT CMC 3 

scs 

SPS THRUST It on? 

YES 

CMC 
INTERNAL 
~AOBLEM 

EMS /:iV test 

YES 

PAGE 4-5 

REMARKS 

(D Assumes SPS eng shutdown 
with t!;V TH AUST sw. 

Q) All G&N SPS capability lost . 

>-0.1
11 
____ ...;:-,•" © SCS /:iV capability remains. 

~--~-~ fps M~ use man thrust on/off ,n 
1-__....:.;lO,.., EMS ~ . Determine EMS entry 

11 SPS 

S-0.1 fps 

3 

THRUST OFF 
CIRCUIT IN 
EMS FAILED 

YES 14 Reset 
output chan 

• V25 N07E 
11E 

10000E 
OE 

16 Re-check 
output chan 

• VOl NlOE 
11E 

1,,...;.;FA,.l.;;L;;;ED..., _ _,
1 

capability, 4.15.1.3, E/1-3. EMS 
FUNC-.llil.& cb EMS 121-~ 
turns off SPS TH RUST It. 

CMC TEST 

@ Do DIJwhilo still in P40, then 
exit P40 to terminate av• G. 

© Only G&N auto thrust on/off 
lost. 

SM -2A 2424 
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SYMPTOM I PROCEDURE 

4 (cont) 
T1 

l.!iJ • SC CONT - G)(i 
SCS (vortfy) lQ.) SPS THRUST 
Was this a single 1,,S::;l::,:N:,::G:,:L~E_:B:.:;A;;.N:,:K;_ ____ +I ON/OFF LOGIC 
!dual) hank burn • GROUNDING 
or non-thrusting? ._S~H,;;O,;.;R.;.T ___ _, 

DUAL 
BANK 

I NON THRUST 

WJ EMS ,\V test 

• Dim cabin Its for 
lollow1ng tests 

• Perferm /',V test 
and compare rela· 
t1ve brightness of 
the It 1n test lLJ tw TEST 

ll!J • SPS THRUST YES ~-co_n_d_1t_1o_n __ ---il NO lll.] Did SPS It URE IN EMS 

(91 

110 sec) vs failed ~ CIRCUIT FAIL -

DIR ON i.-- !J.V It IS b11ghter' r-.i go out' (06) 
• Cornpar'erelat1ve ...___ _____ _, 1,,;,;;.,... ___ ~ 

hroghtness of 11 NO 
with s.v ON vs (i)(!o)(it)(iz 
tailed conci'ition 

• SPS THRUST 
DIR NORMAL 

Lt h11gh ter wtth 
swon' 

U!J • Cycle /',V 
TH RUST AIBI 
sw's lrom OFF 
10 NORM.lap 

1iJ POSSIBLE 
YES SHORT ON HIGH 
~ SIDE OF THRUST 

OFF CIRCUIT 

and press pnl (i)6il)(12)(a 
anr1 note 11 
there is a change ~ HARO 
"1 the state ol SHORT IN SPS 

f--t_h_e _lt _______ LN_0_ 1 GROUNDING 

State of It changed' -._c.lR•C•U•l•T---• 

!YES 

(8) (io) ITT) 64: 

REMARKS ICON'T) 

LllJ INTERMIT 
TENT SPS 
GROUNDING 
SHORT 

6i) Al1erna1e thrust proced 
lafier lault isolated) 

a SPS THRUST It mcu1t fail
ure 01 norri, al single bank 
burns (using alt bank) 
Perform nominal burn except· 
Burn oreo 
-----.-u.:rs FUN C · .Q££. 

• cb EMS 12) · close 
ECO -

b. Man thrust on oil us,ng failed 
bank (for dual bank operation) 
Perform nominal burn excep1 · 
Burn ore0 
~PS PILOT VLV 12) 

Q2!!!.lve11ly) 
• EMS FUNC · OFF 

(v111ly) -
• cb EMS (2) - chm 

TIG -1 min 

>-0. 1 14) 
l.li.l--E-M---'SL,-\V--1 fps 127 I EMS 

!display' I FAILED 

$ -0.1 fps 

©@ Civm 
[ill POSSIBLE 
SPS THRUST LT 
GROUND 
SHORT IN EMS 
(KJ) 

IGN +J sec 
• cbSPS PILOTVLV 

(failed bank) - close 

xxxxx oxxxxxxxxxxx 
• • If scs 

THC - •X 
THRUSTON 

• ob push • 
JO(XXXXXXXX XI XXXXXX 

ECO ILO I ECO -40 sec] 
-- TEl ·EC0 -10sec 

• EMS FUNC .Q££. 
e cb EMS 12) · ~ 

!turns SPS THRUST 
It ~) 

• cb SPS PILOT VLV 
(op1r1bl1 bonk) · £2J! 

• l'!.V THRUST 12) - NORM • cbSPSPILOTVLV 
(failed bank) · Q2!!!. 

• Use normal shutdown 
for operable bank 

• cbEMS(2)-~ 

DATE 8/7 /72 

REMARKS 

(7) Auto on/oil lost for ~I bank 
u(e man th1io11/otl 111 7 Shorr 
test hum in 10 lay he per rmed 
(funher veri y la1lure) ~or all single 
hank hums, perlorm @ 
@ If 1gn,11on occurs m(@) failure 
on low side of thrust circu11. Auto 
on/off lost lor that bank (bank oper 
able using man thrust on/off). 

{]) Lose SPS TH RUST It test 
(1n EMS l'!.V lest) II monitor SPS 
arming via SPS TH RUST It 

• cb EMS 12) close 
• EMS FUNC M 
• EMS MOOE STBY 
• Set /W ind neoaove value 

Au10 thrust on/off SIIII avatlable v,a 
EMS but above mon1to11ng capabihty 
lost (1.e, SPS lH RUST 11 comes on) 
when EMS test done & l'!.V ind set 
prmr 10 next burn . 

@ Test bum (::cl sec duration) 
Set up lo, SCS TVC mode 
Monuor ,n P4 7 
II failure in1e1111111e n1 , es1ahl1sh 
fa,lure cond111011 helore rfomg 
burn I tapping/pushing panel , 
cyclingileasong sw). 

Perf orm nominal SCS burn excepl. 
• No SCS TH RUST ph llailure 

!Urn~ eng on} 

~ 
• ch SPS PILOT VLV 121 

open 

TIG 1 m111 

-------.iw-TH A U ~ T A (8 I NO RM 

TIG 

IF or single bank, use allected 
sw only For dllal bank or non
thrusting, sel allecte~ bank sw 
•f known 01herw1se, 1est burn 
usong hank AIBII 

• ch SPS PILOT VLV MNA 
IM N Bl close 
IF or sonrjieiiank , use allected 
ch only For cfual hank or non-
1hrus11ng, close aflec1ed bank 
ch 11 known. otherwise. try test 
burn usmQ hank A(B) ! 

IGNITI ON 
~ S PI L OT V L V MN A 

(MNB) open 
• l'!.V THRUST A(BI OFF 

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

IMNB) ooen 
• \V TH Rusf" A(BI OFF 

@ If no ,gn111on 1n@~ure 
on high s,de ol 1hrust c11cu11. If cb 
du1 no l open . may require longer 
time dependent on loca1,on & 
resistance nl sho, 1 

@ I I no 1gn1t1011 in@ failure 
in SPS THRU ST It circuit . Auto 
on/olf ernts for both bank< 
Ignore SPS TH RUST It as cue for 
eng armetf & thrust on/oil cb 
EMS 12) ..Q.e!!1___turns ofl SPS 
THRUST II 

@ II no 19n111on~10, failure 
1n alt bank. Repeat 10 10 further 
isolate failure . II SP HRUST It 
no lon91r on, short may have 
fused , or 1f 1nterm1nent, short may 
be lost tempora11ly If short cannot 
be rHstabhshed (tapping, cycling, 
etc.), both banks av11lable (use 
aoto thrust on/off) . 

SM-2A-2425 
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SYMPTOM 

SPS Pc 
ABNORMAL 

>110 psi■ 
< 90 psi, 

1.---------, 
SPS Ht VLV lb · 
ABNORMAL 

FUEL and/or OXIO 
PRESS HIGH (LOW) 

7 •11VTHRUST._,_l--"B_, 
Qff (failed bank) 

NO 

•SPS He 
VLV 1 (2)- OFF 

tb 's bp? 

NO 

PROCEDURE 

SPS fuel & 

STEADY 

7 tbORONE .._ ___________ ,..-:-H~, VLV FAILURE 

PAGE 4-7 

REMARKS 

G) Failed bank should not be used 
except in an emergency . 

@sPS engine operable until engine 
indications require shutdown. Engine 
chugging may occur if SPS Pc is 
< 60 psi. 

G)sPS engine operable until engine 
indications require shutdown. Engine 
chugging may occur if Pc is < 80 psi. 
Corresponding fuel & oxid pressure ,s 

:::85 psis. 

@ Open and close He valm 
manutlly for 11th burn. 

SM -2A -1461 Q 
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SYMPTOM 

He PRESS 
LCJW OR DECR 

GN2 A (B\ 
PREii LOW 

A()() PSI 

SPS INJVLV 
PARTIAll 'I 

OPlN 

SPS INJ VLV IND 
ABNORMAL 

One open du,irig 
non-thru,1i ng 

PROCEDURE 

Ind check 

1--,---,,-~ • SPS PRESS IND \W 

-~.~- ~ IND FAILED 

SPS thnntiO{il ? 

NO 

One or r,,,,o c lo,ed 
du, ing bum pt'r iod 
101 burr• attempt) INSTRUMEN-

NO PC!PLNT 
TEMP CONTr;.QL 

TATION FAILU!lE 

MFSN ver ifies 

vlv open? ~Y•E"I-------------------~ 
NO 

INSTRUMEN
TATION FAILURE 

SPS PRPLNl 
l£MP ,r.o" 

IPI LINE 
HTRI FAIUD ON 

tiTAS A & A. 6 
FAILED OFF 

DATE 8/7 /72 

0 
0 

0 

0 

0 

0 

0 

REMARKS 

MSFN will moni tOf redurdonl Hl" 

prcu imtn,1mentotion. 

Hr- depletion immin~nl SPS 

engirw operable un1il engin,,.
iodico1ion, re-qvire ,hv1down. 
Engine chugging may occur if 
SPS Pc i, <60 p, i. Co11e,
ponding fuel & o,id pre,wre i, 

~as p,ia 

Opero lion at <350 pt,i resulrs in 
portiolty open boll vlv, and 

ho to rdov, engine operation 

SPS ope,oble on redvndoM bonk 

if one bank foilE'd. 

Foile-d bani. should no, ~ ust.'d 
e,.cep1 ,non eme,ge-ncy. 

Anvmt>t (SM not j.-, int!rriol hold 

'"ode which migh1 l"IC)rmoll) •~•,vlt 

in diffe,enct>, betweeri SPS p,oll'I 

1emp and SPS a ~io line 1emp 

0 U,e c .. id line te-np for SPS o•~i• • 

temp. 

0 P,pl nt 1.-mp '"0Y be inc, by (SM 

01ieritotion o, by fi.ing SPS eng inf' 

Al 27~F thf' propellant\ become 

ilv,hy orad the fuel & o,id rorio 

beco'fl~ urtpr f"dictoblf' 

SM-2A -1462 K 
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SYMPTOM 

l I NO RES PONSE Of 
SPS OXID VLV tb 
DUR ING FLOW 
ADJUST 

(OXID FLOW VLV 
PR IM- PRIM) 

12 

13 
SPS OX ID (FU£L) 
QTY IND READOUT 
AB NORMAL 

I o OXID FLOW 
VLV !NCR -
NORM 
~secontA: 

• OXI0 FLOW VLV 
PRIM - SEC 

o OXID FTilw VLV 
INCR - INCR 
(lllQ)--

YES 

PRIM UN BAL 
SYS FAI LED 

• SPS QTY TEST - ! 
• Iner % oxid by 

5.0% 

% Fuel incr by 
Stl %? 

NO 

PROCEDURE 

NO 2 OXID UNBAL 
.:.:::a::.....Al"-:-,nd~ check 

o SPS QTY TEST -
1 rOf" 10 MtC, 

then2fot IOwtc 

Prim qty test 

INCR IW - 01 

de,ired 

OXID UNBAL 

• PUG MOOE -
AUX 

Return to normal 

PUG mode 

• PUG MODE -
PRIM 

• PerTo"rm qty test 

• PUG MOOE -
NORM 

_J_ -· 
PAGE 4-9 

REMARKS 

0 0XID FLOW VLV INCR 1w cannot 
operate unless power applied 
throuQh a thrust on signal 01 

through the SPS OTY TEST sw . If 
flow v lv position was dianged by 
theSPS OTY TESTsw, %FUEL& 
% OXI0 quantity readouts must be 
returned to Ofiginol values. 

0The secondary sliding 901e vlv 
must be in the nominol flow posi

tion {rather than INCR or DECP) 

before switching to the prim 0.(id 
flow v1v or misolignment of the 

secondary vlv could make the 
primary vlv inoperative. 

0sec vlv hos wfficien t range to 
compen10re for prim vlv failure in 
any position and still provide vlv 
openings for INCR, NORM or 
DECR oxid flow. 

G) Anume1 qty indicating sys normal, 

0 The unbo10nce meter will behove 
e rratically fOf approximately 
25 second, ofter engine ignition 
Thi, is caused by prop,ellanl 
dynami cs . 

0 Assumes CSM is still 1hrusling II 
thrust hos terminoted , proceed with 

step 2 

0 Ac tuation of SPS QTY TESl iw 

here will realign digital display 
10 pri m sys . 

0Aswmes SPS is still thrusting . If 
thrusting terminated before step I 
is complete , proceed to itep 4 . 

(D complete t hrusting prior ta qty 

test . 

0 MSFN mvst now wpply an y p,pln1 
quantity data, 

s,., .... .-,. 146 3J 

1' 
THI 
1: 
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PAGE 5-2 

RCS MALFUNCTION INDEX 

I SM RCS A(BcD)I 

YELLOW 
la SM RCS PKG TEMP LOW 
lb SM RCS PKG TEMP HIGH 
le SM RCS SEC FUEL PRESS LOW 
ld SM RCS SEC FUEL PRESS HIGH 
2 SM RCS He PRESS LOW OR DECR 
2a SM RCS PRPLNT QTY LOW OR DECR 

3 11 CM RCS l ( 2 ) 1 I 
YELLOW 

3a CM RCS MANF PRESS HIGH 
3b CM RCS MANF PRESS LOW 
4 CM RCS He PRESS LOW OR DECR 
5 CM RCS ENG TEMP FAILS TO !NCR 
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SYMPTOM l PROCEDURE 
~ I (i' G) 

l I I Isolate He sys SM RCS H--
1 

A (BCD) eSMRCSHe 1&2 
A (BCD) · CLOSE 

YELLOW • RCS IND sel · SM 
Light on if : 

I 
A (BC D) 

HIGH PKG TEMP - SM RCS pkg temp? .. 
< 75°F 
>205°F NORMAL llDW 

MANF PRESS 

I < 145 psi rl e-tu,.iQ: 2 I Activate sec htrs 
> 215psi e SM RCS HTRS A w If SM RCS PKG (BCD) · SEC TEMP is < 55°F 

la I SM RCS do not ar.tuate eng 

~ 
eSM RCSHel & 2 LlJ SM RCS PRIM 

PKG TEMP vlvs. Isolate quad A(BCD) - DPEN YES HTAS A (BCD) L!J System usable 
LOW electrically Temp incr? i--. FAILED OFF .r-i with sec htrs 

I ND <1 15°F 

I 
5 l Orient CSM...._ (j) 

• Orient CSM quad lLI SM ACS PRIM LlJ System usable 
heating 

~ 
& SEC HTAS A ~ by orientation 

Temp incr? (BCD) FAILED OFF 

I NO (i) 

L!J eSM ACS 

I 8 I INSTAUMEN- J--. HTRS A (BCD) · 

I 
PRIM 

TATION FAILURE • System usable 

107 Deactivate htrs 

lb I SM RCS " eSM RCS HTAS A 
PKG T.EMP r . (BCD) · OFF ~ SM RCS PRIM 1-. 121 Activate sec htrs HIGH 

Pkg temp deer AS A (BCD) eSM RCS HTAS A 
> 175°F < 175°F? LED ON (BC D) · ill 

I NO e SMACSHe1&2 
A(BCD) - OPEN 

13 I Orient CSM 
(s' l I eSM RCS He 1 & 2 

A(BCD) - DPEN 
ND l..!!J INSTAUMEN· • Orient CSM7iir ~I System usable 

quad cooling r-9I TATI DN FAILURE h sec htrs 

I Temp deer? i YES 
LUJ • SM RCS 

I i-. 
HTRS A (BCD) · 

~
I
DRIENTA- PRIM 

N PROB LEM • System usable 

I ffi 
~ RCSSEC 

NORMAL 19 I C/W ~ eSM ACS He ~1 
EL PRESS ind1 CIRCUITRY A (BCD) · OPEN 

(4 I 
FAILURE System usable 

HIGH l LOW t le I SM RCS SEC 11!.J • SM ACS He 1 NORMAL (j) 
FUEL PRESS 

' & 2 A (BCD) · 
NO ~ MSFN verifies LOW 

I CLOSE 23 INSTRUMEN -1 
; He Manf press TATION FAILURE 

He press low? < 170 psi l LOW (i) 

I 
(10) (i) YES (9 • 9' 

ll.!JeSMRCSHel ln_J LEAK IN 
.1iJ DUAL He REG 

(1t ASSY FAILED & 2 A (BCD) · HELIUM SUPPLY CLOSED 

Id I SM RCS SEC ~ 
CLOSE 

FUEL PRESS MSF N can verify by 
HIGH helium manf press, 

the accuracy of the Ln.J When sec fuel 
> 200 psi I 

SEC FUEL PRESS press is < 170 psi ~ eSM ACS He 1 
ind eSM RCS He 1 A 

~ 
A (BCD) · CLOSE YES eSM ACS HeZA Manf press (fuel) ~ (BCD) · OPEN 

I 
deer with use? Returns high? 

(BCD) · OPEN 

lNO l 02 ! NO 

I 
~ INSTR UM EN · I l1QJ e SM ACS He 1 llLJ SM RCS He 2 LllJ SM RCS He 1 

TION FAILURE r--1 & 2 A (BCD) · OPEN A (BCD) REG ASSY A(BCD) REG 
FAILED OPEN ASSY FAILED 

OPEN 
I 

PAGE 5-3 

REMARKS 

(j) Illumination during boost or 
immediately following orbit inser-
tion may be due to boost heating. 

@Anticipated PKG TEMP oper-
ating range is 115-175°F. Safe 
operating range is 55-210°F . 

@ Actuation at <55°F might 
result in eng explosion. Four AUTO 
RCS switches and both RH C 
PWR DI RECTswitches must be OFF 
to elec isolate the affected quad~ 
there were eng vlv actuations while 
PKG TEMP was <55°F, close prplnt 
isolation vlvs in the affected quad. 
Reactivate the quad only in emer-
gency. If quad is reactivated, the 
first pulse on each jet should be 
.: 1 second. 

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

@ Use temp of other quads to 
estimate the temp of affected quad. 

© Anticipated He operating press 
is 175-195 psi. In addit ion to He 
MANF PRESS, MSFN can read eut 
fuel & oxid manf press of each quad. 

G) MSFN must be used for SM 
RCS SEC FUEL PRESS indication 
of affected quad. 

© Quad usable until SM RCS SEC 
FUEL PRESS drop< 75 psi. Pl ace 
SM RCS PRPLNT A (BC D) - OFF . 
Firing jets at press< 75 psi may 
cause eng wall burn-through due to 
inadequate film cooling. 

® A prplnt leak will not cause 
low sec fuel pressure when He 
isolation vlvs are open. 

~ Relf vlv burst disk ruptures at 
2 0 236 psi. Relief vlvs open at 
225·248 psi and reseats at no less 
Ihan 220 psi . 

@ SM RCS SEC FUEL PRE SS 
may increase to > 200 ps,a during 
boost until jets are fired . 

~ MSFN must be relied upon for 
S RCS SEC FUE L PRESS 
indications. 

SM-2A-2269 

l 
TH 

l 



2 
HRU 
5 

PAGE 5-4 

SYMPTOM I PROCEDURE 
RCS 

lll I ri 
2

1 SM RCS Ht PRESS lJJ C11111p,111• H" W Isolate He sys ~ HlLIUM LEAK ~ •SM RCS He 
LOW OR OECR f"'l ~ piess I\ µrpl11t qty YES • SM RCS He 1 & TREAM OF He 2A (BCD) 

Both low or deer? !--tr 2 A (BCD) - L VLVS EN 

!NO l3 
CJJlll. 
Press deer stops? 

2• I SM RCS PRPLNT ~ Wi INSTRUMEN l YES (4 
QTY LOW OR TATION FAILURE W Check sec luel 

OECR I ~ Check sec fuel press L!J PRPLNT 

W He LEAK BE 
NO ss • SM RCS PRPLNT 

LEAK □ OWN -

~ STREAM OF 
TWEEN He ISOL l+---4 Press deer? A (BCD) CLOSE 

~ 
PRPLNTISOL 

I 
VLVS & CHECK Press deer? VLVS 
VLVSORHe/ 

l PRPLNT LEAK (4 
YES (5) (4) BELOW OXID 

CHECK VLVS 

I MSFN CAN DETER ~

1 

• Iso late quad ~ He/PRPLNT LEA K ~ • Isolate quad 
MINE LE AK trically WEEN CHE CK VLVS ctrically 
LOCATION RPLNT ISDL VL VS 

I (11 (i) 13) {i' 
3 

I I 2 J CM RCS He ~ CM RCS 1 (21 I w CM RCS LOW l1J OUALHtREG 
~ n MANF PRESS ind PRESS low? ASSY FAILED 

' read? CLOSED, OR DUAL 
YELLOW 

NORMAL I HI GH 
YES INSTRUMENTA-

L1gh1 on ,t. TION FAILURE 
MANF PRESS 

I l < 260 ps, 
(i) (5 {i' > 330 PSI 

3a I J-!J C/WFAILURE Jj DUAL He REG CM RCS MANF ~ ~ CM RCS He 
PRESS HIGH I ASSY FAILED ESS DEPL ETED 

OPEN, OR INSTRU-
>31 0 PSI (3 MEN TATION 

3b I FAILU RE 
CM RCS MANF I 

PRESS LOW -
< 280 psi SYS PRESS 
< 80 psi SYS UNPR ESS I 

(i) 
4
1 CM RCS Ht PR ESS I 1 I CM RCS NO 2 ~ He temp con• 3 I Leak m He supply 

LOW OR DE CR r 
~ pressur11ed' t11ms He leak? 

rES I N □ ' (z 

I l!J Trap CM RCS Regula tor He press 

W, INSTR e cbSECSARM 121 close 

L.!J Isolate prpln1 LURE • SECS LOGIC 121 (2)1up) (locked ) 

I ~ 
• SECS PYRO ARM 0n lup) (locked) 

• CM RCS PRPLN T l3 le CM RCS PRPLNT (21 N 
1 (21 - OFF YES • CM RCS PRESS onjup) 
He press deer' 7 I LEAK • SECS PYRO AR M 121 -SAU (lock ed) 

I r□ 
BETWEEN HELIUM • SECS LOGIC 121 OF F (locked) 
TANK AN O • ch SECS ARM 121 ~n 
PRPLNT ISOL VLV ♦ 

(4) IO l Purae enrn1e teed Imes 

I W LEAK DOWN • CB RC S LOGIC 12) close 
STREAM OF ~ Oonotuse e CM RCS PRPLNT 12) Q££ 
PRPLNT ISOL epl man • CM RCS LOGIC ON 
VLVS ergency e CM RCSHTRS QH"" 

I :~~ '~'e's ~ui'~'l O.Ef 
• CM RCS LOGIC ~~1 e cb RCS LOGIC 12) - PFN 

I (1) 
YES 

G) 

51 
1 I Any eng temp NO 

CM RCS ENG 2 Does SYS 3 ICM RCS HTRS CI RCUITR YF AILEDI 
TEMP FAILS r I I m affected ring mer? TEST ind work in 

' TOINCR 
l YES 

any posi tion? 

i NO 
W Heal la,led eng(sl 

• CM RCS HTRS -OFF 

I L!J INSTRUMEN - It,}, SYS TEST IND •RHC PWR DIR (both) Qf£ 
TATION OR LEO • RCS TRNFR -~ 
DIRECT COIL CIR -

~ 
• SC CONT -KS_ 

CUITRY FAIL ED •MANATT ROLL (PIT CH , YAW) -

I ACCEL CMO 

Wt:•CM RCS • AUTO RCS SE L - all Q.Ef except tailed engines 
RS - on (up) for • RHC (s) -Soft stops lor 10 min or until temp 

I 
min reaches 28°F 13.9 vdc) whichever com•s fi rst 

DATE 8/7 /72 

REMARKS 

G) Sensors µoweied hy ch 3 (Quads 
A, Ci ,11111 ch 4 ( □ u•ds B. □) INS T 
PWR CONT (pol 2761 

G) Quad usable unlil SM RCS SEC 
FU EL PR ESS (luell drops 10 
< 75 pSI. Place SM RCS PR PLNT A 
(BCD) CL OSE. Firrn91ets al press 
< 75 psi niaycause engme wall burn-
rhrough due to inadequate fil m 
cool mg 

(D He ~Hess can be estimated from 
PR PLNT QT Y rema11111Ig, or 
obtained lrom MSFN 

~ If prp lnt leak is at eng vlv, tiri ng 
o ngine may result in an·expl osion. 

© Oifferent iat1on between a 
helium and prplnt leak no t determ m-
able from onboa rd 1nstrumen1att0n. 
Subsequen1 operational capabi lit; 
may be determined w11h MSFN . 

(D Anticipated operating range Wi 305 PSI 
Prior 1u system press11riiation, 

FN must aid m determining fail -
ure 1dentif1cat1on from redundant 
manifold pressure 111strumen1at1on. 

(}) CM RCS He supply lonboard 
display and TM) iemp and press 
sensors and CM RCS He mani lold 
(TMI press sensor lor rrng 1 121 
powered by cb 1 (cb 21 INST PWR 
CONT (pnl 276) . CM RCS He man-
if old (onboard c1,splayl press senso r 
lor rin~ 121 powered by cb 2 lcb 1) 
INST R CONT (pnl 2761 
© Nu l1m1t for low fuel and ox1d 
press for safe eny oper,111on at 65 psi, 
thrusl ,s appr ox1m ,1 tely 29 poun ds) ill Relf vlv diaphragm ruptures at 

-348 psi. Relf vlv relieves a1 
332 _360 PSI and reseats al 327 PSI 
min imum. 

0 CM RCS He supply (onboard 
display ond TM) 1em p and press 
sensors and CM RCS He manifold 
(TM) press sensor lor ring 1 (21 
powered by cb 1 (cb 2) INST PWR 
CONT (pnl 2761 . CM RCS He man-
1f old ( on board display) press sensor 
lor 11ng 1121 powered by cb 2 (cb 11 
INST PW R CONT (µnl 276) 

G) Regulato r lock -up can be 
auameti 11 He press 1s > 1250 ps1a. 

~ Degraded sys usable If neces· 
. Leakage may be He or prplnl. 

Prplnt leakage mto CM area 1s ·not 
aggrava12d by use ol CM RCS engs 
~ As a last resort , the He systems 
c be interconnected by plac ing 
the CM RCS LOGIC -~ then 
lhe CM PRPLNT OUM ~ 
momentarily , I hen OFF . nee 
mtercoiinected , sys1ems cannot be 
isola ted and all He could be lost . 

~ Six RCS engs are instrumented . 
S S TEST (2) in poS1t Ions 6-A. 8, 
C, D ch•cks temp In engs 12. 14, 16. 
and 21. SYS TEST 12) in positions 
5-C and D checks temp 1n engs 24 
and 25. 

(D Htrs sw fei lure can bl m ifitd 
by observing DC AMPS indica tor 
tor c~ during sw oporati.,._ 

SM-2A-22700 
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PAGE 6-2 DATE 8/7 /72 

CRYO MALFUNCTION INDEX 

l I I CRYO PRESS I I 
YELLOW 

l a H2 PRESS ABNORMAL 

lb 02 PRESS ABNORMAL 



DATE 8/7 /72 

SYMPTOM I PROCEDURE 
CAYO 

I lll l..lJ Verify 02 l2J 
1 & H 2 pressure 

I CRYO I-+ 
• CRYO PRESS u_J C/W FAILURE 

PRESS IND - 1/2 then OR 02 TK 2 & 3 
SRG/3- YES MANF PRE SS 

All tks norm? ..... XDUCER FAILURE W Affected tks 
TK 3 6 I ~ Yellow light on if: 

I 
- Press deer? 

02 >950 psia NO e TK 3 FANS · HIGH 
< BOO psia OFF NO (3) H7s. Abnormal ~~ ~ eill 12) HTRS 

H2 >270 psia 

I 
tern? Pressure? & FANS · OFF ~ • CRYO 3 <200 psia 

02 LOW TK 112) PWR · OFF 

I ~ Wereboth 
NO 9 I Affected tks YES 

auto? Press deer? r 

I 
YES N0(4)(5) 4 5 

la H2 PRESS • ~ NO. I 11 I INST J-Both high 
ABNORMAL • I - FAILU RE 

I >265 psia YES 

< 220 psia 

I 
l2J AUTO PRESS~ 

- I CONT FAILURE -

(6)(7) 

I 
L!lJ Man press 
cont 

Deer tk press 

I 
• H2 PU RGE LINE 

HTR Q!Ll!!PJ 
• FC PURGE H2 
• TK I 12) HTRS . 

I (a) 
ON lasreq) 

~ • CRYO 3 AC PWR . 

lb 14 I Pressure? 
ow 15 F L!iJ Affected tks 

0 N (as req) 
□ 2 PRESS - All 3 tks low? • TK 3 FANS ON 

ABNORMAL - las req) 

I 
02 H2 

>940 psia HIGH YES (i)(g • HTRS · • TK 112) (4) ua) (11) (li 1) 
< 840 psia 

U!J Operating tks 
ON HTRS · ON 

I 
• TK 3 Wl]INSTFAILURE, 

02 H2 
FANS - ON NO H2TK 3 RELA Y 

eT K 112) Press rise? ,..... FAILURE OR LEAK 
• HTRS · 

ON HTRS & YES 

I 
FANS - ON 

eTK 3 .ill Operating tks lI!lJ Attected tks ~ FANS · llli 
Press rise? .. 02 H2 • Return to original 

I 
• HTRS · • TK 1 (2) htr & tan switch 

YES NO 
6iD AUTO FANS · OFF cont1gurat1 on 

eTK 112)-

pu HTRS · 

I 
LEA K AUTO 

eTK 3 
02 FANS · 

(13) 64) AUTO 

I m • cb 02 • Observe next cycle AfoJr AUTO PRE SS ISOL/AUX BAT · Tk htr & tan operation 
close norm? NT FAILURE 

I 
• 02 ·TK 3 ISOL YES vlv · close (&)(g') 

1 

~ Lill Man press cont 
~ 

I 
Affected tks 02 H2 RATIFICATION 

• □ 2 HTRS · OFF • HTRS · • TK 1 (2) 
• CRY □ PRESS (&)(7)(9:1 ON (as HTRS · ON 

IND · SRG/3 
~ Man press cont 

re4) las re4) 

I Srg tank press YESl 27 I AUTO PRESS L • TK 3 
high? :'"9) CONT FAILURE Deer tks press FANS · Q.!:! 

NO e FC PURGE · □ 2 (as re4) 

-(4)l5) or 

I e □ IR 02vlv 

~ INST ~ Affected tks open ICCW) 

LURE • 02 HTRS · AUTO I NOTE Do not let 

I 
surge tk press tall 
below 800 ps, a 

• □ 2 HTRS · ON 
(as req) 

I 

PAGE 6-3 

REMARKS 

(D C&W system does 1101 mo11,1or 
H2 tk 3 and senses 02 tk 2/3 
manifold press . 

(D MSFN can distinguished 
between these failures. 

G) CRYO 3 AC PWR off results 
in loss of H2 & 02 tk 3 density and 
bulk temp measurements. 

© MSFN may have valid press 
signal. If 02 , a check of surge tk 
press will validate cryo tk press 
within high limits. 

@ Use unaffected tank/manifold 
to estimate cryo press. 

@ Minimum relief valve cracking 
pressure 

02 983 ps,g 
H2 273 psig 

0) Purge 1 2 or 3 FC-sas 
necessary to prevent relief vlv 
ope rat ion 

@ Pressu rization time tor H2 tk 3 
will be longer than tor H2 tk 1 or 2 
because BTU input from tk 3 tan is 
:::: 1/3 that from tk 1 or 2 htr . 

'~e--~ 
02 heater temp should not be 
allowed 10 exceed ~3S0°F . 

@ Crew/MSFN should be alerted 
to check □ 2 heater currents and 10 

track cryo quantity 10 confirm 
plumbing leak . 

@ It leak is determined , cun · 
s,deration should be given to 
closing □ 2 1sola11on valve . 

@ It relay failure tk 3 press may 
increase due 10 heat leak . 

@ C/W CRY □ press alarm to, 
□ 2 tk 3 lost when □ 2 isolati on 
valve is closed. 

@ O 2 press < 150 ps, a and H 2 
press < 100 ps,a may cause F C 
failure . 

SM 2A-2322A 
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PAGE 7-2 

FUEL CELL MALFUNCTION INDEX 

FC l ( 2, 3) I I 
YELLOW 

la FC l (2,3) SKIN TEMP HI 

lb FC l (2,3) SKIN TEMP LOW 

l c FC 1 ( 2, 3) MOD COND EXH TEMP HI 

l d FC 1 ( 2, 3) COND EXH TEMP LOW 

le FC l (2,3) RAD TEMP LOW tb - ~ 

lf FC 1 (2,3) ph HI tb - ~ 

lg FC l (2,3) o2(H2) FLOW HI 

l h FC 1 ( 2, 3) REACS tb - ~ 

2 FC l ( 2, 3) o2 ( H2) FLOW LOW 

3 FC REG o2(H2) OUT PRESS HI 

4 cb FC l (2,3) PUMPS AC - OPEN 

5 FC 1 ( 2, 3) V- I-T PERFORMANCE LOW 

DATE 8/7/72 
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SYMPTOM 
FUEL CELL 

FC 1 (2, 31 

YELLOW 
light on ii: 

lb 

Ont or moA of tht 
...,.n monitortd 
lunctiom txtNdl 
itslimits. 

FC 1 (2, 3) 
SKIN TEMP LOW 

$ 3600F 

>475°F <J60°F 
HI LOW 

Prolonged operation 
>500°F will result 
in eventual FC 
lailure 

Observed 
temp norm for 
V-1 perlormance? 

NO 

4 SNSR OR 
CONT FAILURE 

NO 

PROCEDURE 

2 Isolate FC mall 

•FCINOsel - 1 

• ~tor peri~rm· 
ante by onboard 

1--r_ea_d_ou_t_s __ --l YES C&WS 

Operetion norm? r--"""'1;F~A~l~L~U~R~E __ ...J 
NO 

>175°F <150°F 
HI LOW 

Oz > 1.27 pph 

H2 >0.161 pph 

bp 

Continue FC 

FC usable 

r-.,._;___:_ ____ ---4r-~M•intain TSKIN 

YES 

or 
• Deer elec t loads 

or 
efC J (2, 31 

PURG · H 

Monitor 
V-1-T periormanct 

. between 400•F and 
475"F by periodic 
open circuiting FC , 
reduc ing loads or 
Hz purge 

Hz BYPASS 
FAILED IN 
EXCESSIVE 
BYPASS POSITION 

PAGE 7-3 

REMARKS 

(D Closure ol H2 and/or 02 
reactant valve will activate tb & 
C/W FC status light. Present con
figur ■tion for FC RAO / REAC cb's 
is closed. 

Rapid crew reaction required 
to prevent loss of FC 1<20 secs
H2 vlv; <90 secs 02 vlvl 

Q) FC pump cb 's, 02 and H2 flow 
low, 02 and H2 reg out press, and 
sys periormance are part of sys 
verification, but 111 not monitored 
by Ctution and Werning sys. 

(D If TCE also abnormal, enter 
appropriate TCE procedure Ile or 
Id). 

(i') Purging Hz will tend to reduce 
Fttemp. Hz purge flow is 0.7 pph. 

Hz pu rge should be preceded when
ever possible bya:,20 min of H2 
purge ltne htr operation. Criticality 
of operation above 500°F may 
preclude this operation. 

(D React ivate inline htr on open 
circuit FIC. 

© MASTER ALARM and FC 
BUS DISC Its will come on when 
reconnecting open-<:ircuittd FC 
to buL 

(i) If TSKIN continues to deer , 
Ropention may continue until 
::::;JJQOf with dtgrtdtd output. 

SM -2A-2290B 
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l e 

SYMPTOM 
FUEL CELL 

FC 1 (2, 3) 
CONO EXH 
TEMP HI 

Id FC 1 (2 . 3) CON □ 
EXH TEMP LOW 

<150°F 

l e FC l 12. 3) RAD 
TEMP LOW 

th - ~ 

Rate of incr 
>10°F per minute? 

cb's FC 1 
.,__.~(2:-:,3) PUMPS AC 1 

cb FC1 (2,3) 
PUMPS AC · OPEN 

PROCEDURE 

YES 2 Initiate 5 min 
H2 purge 

YES 

COOLANT 
B/P VAL VE FAI LEO 
IN OVER REGENER· 
ATIVE POSITION 
OR FLOW 
RESTRICTION 

5 V-1 ·T perfor
mance normal and 
compatible with 
other FC's? 

YES 

SYS TEST · 38, 
(3C, 3D) rad temp-

NO 

t-o_u_t ___ --::---1 N 0 
Temp < -30°F1 

YES 

4 

10 FC usable 
maintain Tee <225°F 
& TSKIN >380° F & 
<475°F by H2 pury· 
ing for cooling, water 
removal and open ck t 
if reqd . 

PERFOR MANCE LOW 

• Open circuit FC I 
(2 , 3) 

• FC 1 (2.3) 
PUMPS - OFF 

• FC 1 (2, J)HTRS · 
OFF 

• Maintain TsK IN 
>380°F & < 475°F 
by periodic load 
operation 

• Open ckt FC 1 
(2 , 3) 

e FC1(2, 3) 
HTRS · OFF 

• Maintain TSKIN 
>380°F & 
<475°F by 
periodic load 
operation 

TcE cycles NO 8 FC CON □ EXH 
greater than other ._ _ _,S;;-:N::-;SR FAILURE 
FC 's following load 
changes or TsKIN 
deer in 30 min? 

YES 

COOLANT 
BYPASS V L V 
FAILED IN EXCES· 
SIVE B/P POSIT ION 

~--T C-,Er-n-or_m_a_l 1~N""0,_.~~2:_T_c_E_>_l_7_5_°F__.1--~►ti@ 
YES TCE HI 

Compare rad 
out temps 

• SYS TEST · 3B, 
1t.N -
All temps low? 

YES Uncorrected con• 
dition could result 
in loss of all FC 's 

DATE 8/7 /72 

REMARKS 

(D Cyclic overheats to 250° F may 
be tolerated . Use H2 purge to pre
ven t steady state Tee from exceed· 
ing 225° F at 25 amps. 

CD If possible, H2 PURGE LINE 
HTR shou ld be ON (up) 20 min 
prior to purge. 

CD FC load changes may affec t 
rates of temperature change. 

© If coolant pump failure is con· 
firmed by MS FN repo rti ng rad in 
and rad out temps converging, turn 
FC PUMPS. OFF for affec ted FC . 

@ Loss of glyco l pump wi ll result 
in loss of H2 pump due to overheat · 
ing. H2 pump loss wi ll resu lt in 
in-line htr burn out if used. 

© MASTER ALARM and FC BUS 
DISC Its will come on when recon • 
necting open-circuited FC to bus. 

(j) MSFN can determine if reduced 
flow condition exists. 

(D Low TcE is no restriction to 
FC operation if rad out and TSKIN 
are maintained wi thin limits . 

CD If H2 pump is not running, 
inline htr will burn out if used. 

CD MASTER ALARM and FC BUS 
DISC Its will come on when recon· 
necting open-circuited FC to bus 

© Since continuous operation 
with rad out temp <-30° F may 
result in rad freezing or high pres• 
su re drop and pump stall , considera · 
t ion may be given to rad bypass. 
However, this procedure may be an 
irreversible action . 

@ Performance may be improved 
due to electrolyte dehydration. 
Voltage should be maintained 
within limits. 

(D Since cont inuous operation 
with rad out temp <-30°F may 
result 111 rad freezing or high pres• 
su re drop and pump sta ll , con
side ration may be given to rad 
bypass. However , this procedure 
may be an irreversible ac tion . 

@ Use other FC rad out temp's 
for confirmation or MSFN can con · 
firm snsr failure from FC rad 
inlet temp 's. 

SM -2A-2291 



+ DATE 8/7 /72 

SYMPTOM I PROCEDURE 
FUEL CELL 

pH HI curront deer con· 
~ w Check all FC I NO_ L1J SNSR IL....-11-•_.l u .. hack up 
,.._ e o t re ~ILURE J - mHnsoldeter-._r "'-g_u_p_ss __ ___, .__,_,, .. __ _, mining pH . Monitor 

,, I FC 1 ,2. 3) 

11
1-..:,

1

....-J,_,_1 FC , ,2. 3) 

tb · Ii!' tinuously or near 
Lp_H_~_9 _ __. ___ __. I ._z_,_ro_?_-.-__ _, 

YES 

0 SYS TEST (2) · FC performance and 
10, 2A, ~(02 REG OUT PRESS 
pi"ossT 
lf, 20 , 1a (H2 
pressT 

NO 

I 
I 
I 

Is one reg (02 or 
H2) of affected 
F C oft nom111al 
value? 

Is off-nominal 
reg >0.3 vdc above 
or> 0.5 vdc below 
01 her reaclant reg? 

YEJ,,..,,._ 
13 l\ 4) 

-----------•• :1--'-'& J FC FAILURE 1---~•~ 
FC SHUTDOWN 

PAb._ 

REMARKS 

CD 07 1111cl H7 1111111111,11re1111111 

1111!~1 =::fi2 IJ~l ,1 M ] vclr:) 

@ Litmus paper located ,n 
medical kll . 

~e-u- ·--~ 
Do not purge FC if flooding I 
is suspected . Plugging of common 
ven1 line may result. 

(4) 

lsofate potable H20 lk for I 
60 min to di•ect con1aminated 
H20 to waste lk . 

r. I (2) (41 CD H2 purging will result and 02 

I -1-, I ___ __;:...:; purging may mull in FC C&WS 191 1 FC I (2, 3) JJ FC I (2, 31 
02 (H2) FLOW i--,. 02 FLOW ind · 

YES 2 DC amps check l3 L!.J Conunued FC alarm. 
19 FC IND sel . !111) NO .. ..., ____ ._. operating possible. 

HI I 8 times H2 FLOW 
ind? 

02 >0.8 pph 
Hz>0.1 pph NO 

Amps Correspond t I 3 I FC INTERNALi--. Monitor V-1-T per· 
formance and cryo 

FC flows' ISHORTING usage for dec,s,on to 
shutdown FC 

I SUSPECTED 
HI PWR FOR 

I 
CSM CONFIG 

I 
I 
I 
I 

5 I Cycle purge vlv ~; Does cryo qty 
• FC 1 (2, 31 PURG abnormally 

• .Q.z. (_Iii) then OFF time period? 
2 or ffimes NO 

Flow norm? 

tM TEMPORARY 
RGE VLV 

LEAKAGE 

(10] FLOW RATE 
f'sNsR FAILED 

I (i 

lh I FC I (2, 3) ..__-r_!_J Re-open reac1an1 ~ llJ Check FC I 
REA CS tb · bl) r-- vlv (2.31 H2 & Oz flow 

YES 7 PURGE VLV ,J-. ..!J Magn11ude of 
LEAK OR IN- cryo usage deter-

ERNAL LEAKAGE mines demion to 
shuldown FC 

When open circuiting 
on, of three FC's 

FC SHUTDOWN 

W Open circuit & 
check FC I 12, 31 

'------='--' I • FC I (2, 31 REACS . • FC IND sel . FC I 
on (up) 12 31 -- NO insure main buses 

FC I (2, 3) lb . gray Flow normal? ,....., 11olated with one FC 1-4 
LOW on each b111 

eFC I (2 . 31 MNA 
& MNB OFF 

• If FC 3, rwore 

I 
YB Y~ 

(3 

tru
lNAOVERTENT 

I 
OSURE OF 
ACTANT VLV 

I 

LlJ SENSOR 
llilLURE 

lfJ Continued FC 
operation possible. 
Monitor V-l·T perform 
anct tor decision to 
continue or shut down 
FC 

eFC 1 (2, 31 MNA or 
MNB · J!.r1.(up) 

MNB 
FC 2 MNA · Q££ 
FC 2 MNB 
~) 

e cb FC I (2 , 31 
RAO /RE ACS 
close (verily) 

eITT 12. J1 
REACS on( up) 
(cycle sw "several 
times) 

~ FC I (2, 31 REACS 
tb · ijrav' 

ffi REACTANT l 
V FAILURE 

WITH FC LOSS 

r.\ ampsx 2 0 FC 02 flow ::::: TOO 

amps x 2.5 
FC Hz fluw "<. 1000 

~ An accur•te magnitude of the 
internal short can be determined 
from the reactant flows when the 
FC 1s on open di. 

© FC reactant conversion efficiency 
will continue to degrade with 11me. 

(!) future purges may result in high 
flow. 

CD Rapid crew reaction required 
to prevent los,; of FC (< 20 secs · 
H2 vlv, < 90 sec02 vlv) 

r.\ amps x 2 
\!I FC 02 flow ~ ---

100 

amps x 2.5 
F C H 2 flow ""-~ 

@ Shocks due to pyro functitns 
and vibrations can shuttle valve 
closod. H2 v1IV11 art mort 
sonsitiw thin 02 •IIVII. 

SM -2A-2292C 
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2 
HRU 
4 

FUEL CELL 

___Q 
FC 1 (2, 3) 

02 IH2I FLOW 
LOW 

02,l13pph 
H2 , ll 04 \Jilli 

FC REG □ 2 IH2i 
OUT PRESS 

HI 

"70 ps, 

ch FCl1231 
PUMPS AC 

OPEN 

DATE 8/7 /72 

PROCEDURE REMARKS 

FC I (2, 31 ~Y.,;E;.;S.,;(.:,8.:,0_T_H.;;L.;;O.;.W.;.l ____ .t"~ FC perl orrn,111ce NO 3 
02 FLOW 11111 norm'' 

CD FC flow and press rnmume111a-
1io11 powered hy INST PW R CONT 
ch's lpn l 276) 

8 11111es H2 FLOW 
Ill(!? 

NO (ONE LOW) 

• SYS TEST ID (2C), 
2A (201. 28 (3A) 

REG PRESS low ur 
dec, 7 

YES 

BLOCKED 
REACTANT LINE 

Check rey 001 
press 

102 press) 
?..(: li) , ~ 
IH2 press) 

Is allec1ed FC s h:gh 
re4 DUI press > 5 psr 
clbove I ts othe, rer1l:
ta111 reg out press? 

NO 

A11empt re~~I 

YES 

Ot)t!l.tllOll 

Tr1tll~H:!!ll C,tU~ed 

[!) tu upen 

eatdw. 
FC purye will cause 
il riecr 111 press and 
pussrhle FC llood111y 

e [lC IND sel 
£f...! , t£.]I 

Cmrent deer con 
t1nuously ur 11erir 
,eru? 

2 

YES 

Mu111101 V I T 
perfor mane.~ arHl 
REG OUT PRESS 
for dec1s1on tu cont 
FC uper ur sh111dow11 

YES - ----.;.,,, 
FC FA ILED 

• Open n1r.111t FC 
e FC112.31 

HTRS OFF 
• Mc.11111i11nTsK1N 

"38011 F & 
, 475°F l!y 
µeri111llc lo ,ttJ 
npP1.1t1un 

• Reco11f1yure FC 
loads 

• FC I (2, 31 MN 
AIB) OFF 

NOTE FC shul• 
down may he 
necessary 

FC SHUTDOWN 

FC SHUTDOWN 

Q) Flood 1ny 1s mos! probah le 
ca use lsolale poiah le lank 10 direcl 
possihle cor11ami11a1ed H20 10 waste 
lank unlil F C condi tion 1s pos11vely 
de1ermrned. 

(D O !her reactan l 1ndica1or may 
he used for allec 1ed flow iml ica1ion. 

CD pH HI tb may rnd rcate bp . II 
so, rso late potable H2D tan< for 
60 01111. to direct contaminated 
H2D 10 waste tank . 

(D Failure of N 2 regula10r will 
ra,se H2, 02 . dllrl N2 press but not 
danyerously FC should contrnue 
10 ope ra1e al new press wr lh slrghl 
pe rf ormance chdnge. Heal irans
ler "rll 1101 be affected by rncr rn 
accumuldtor press. 

G) This cond1t1on will result ,n low 
TCE and or hrgh TSK IN 

Q) pH snsr lost s111ce power 1s 
common 10 pumps 

0 MASTER ALARM and FC 
BUS DISC l1s wrll come on when 
reco11nect111y upe11·c1rcU1 ted FC 
tu lw~ 

SM 2A 2293 



DATE 8/7 /72 

SYMPTOM 

FUEL CELL 

FC 1 (2, 3) V-I-T 
PER FORMANCE 

LOW 

• Record V-I-T for 
each FC 

• Compare with 
V-I-T curves 

Performance low on 
all FC's? 

PROCEDURE 

YES 

Purge all FC 

• H2 PURG LIN E 
HTR • on (up), 
20 min pr,orto 
purge 

e FC1 ,2,3 PURG 
~;or 2 min then -

• FCl. 2. 3 PURG · 
3l a 9 ~for 1 min 

~OF C LOW) WASTE H20 OVERBOARD 1--~s_ec_th_e_n=O=F=-F ---1 
DUMP NOT DRAINING Performance improved YES 

on all FC's 

6 Purge 1 FC 

• H2 PURG LI NE 
HTR - ~ 
20 min prior to 
purge 

eFC 1,12,3) 
PURG · 02 for 
2 min then
OF F 

• fci , (2, 3) 
PURG -1:i.2 for 
1 min 20sec, 
then OFF 

Performance 
improved? 

current output much 
lower than other 
FC's and TSKIN "' or YES 
lower? 

10 Repeat purge 

Continue purging as 
long as improved 
performance results 

eF C 1,12, 3) HTR · 
OFF 

• i'iciND sel · FC 1 
(2,3) -

• Dpeii ckt affected 

NO 

NO 

DC VOLTS IND 
FAILURE 

4 CONTAMINA-
TION IN REAC 
TANTS OR PURGE 
INEFFICIENCY 

12 Monitor perfor
mance by comparing 
with other FC 's. 
MSFN provides V&I 
mformat1on for 
V-I-T check 

If FC current dee, 
to 5 amps, shut 
down FC 

FC SHUTDOWN 

1-F_Cf lm'co:imTce;;;n;;ta;in~ly~) ~!:N,2□ ________ .J 
._I __ F_C~f_lo_w_>_O_?___. ------• 

YES 

PAGE 7-7 

REMARKS 

Ci) If both potable & waste 
H20 tanks are lull, possible 
freez,ny ol waste H20 dump 
line may be cause. 

(D Verify purye flow by I11cr 
in reactant flow 

G) Ammeter accuracy can be 
verified by FC reactant ll ow 

amps x 2 
FC □ 2 llow:: 10() 

amps x 2.5 
FC H2 flow:: 1000 

© 11 only 2 FC's are 111 operdt1011 , 
both FC 's should he ued to both 
buses for 1111s check Time must he 
allowed for TSKIN to st.ihil11e 

© MASTER ALARM ,111<1 FC 
BUS DI SC Its will come on when 
reconnect111g open -circu11ell FC to 
bus. 

© Use rerlctant flow rdles 10 

es ttmale cu1ten1 

SM-2A-2294A 
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.,, 

.. .. 

PAGE 8-2 

1 IMN BUS A( B) UNDERVOL T I 
YELLOW 

PWR DISTR MALFUNCTION INDEX 

lal ~I __ AS_B_U_S_1_(2~) __ I I 
YELLOW 

lb 11 AC BUS 1 ( 2) OVERLOAD I I 
YELLOW 

le MN BUS A(B) INDICATES < 26 voe 
ld AC BUS 1(2) VOLTAGE LOW 
le AC BUS 1(2) VOLTAGE HIGH 

2 j I INV 1(2,3) TEMP HII I 
YELLOW 

3 J I FC BUS DISCONNECT I I 
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) - .DH 
6a FC tb's ALL GRAY 
7 PYRO BAT VOLTAGE < 35 voe 
SSR-1 FUEL CELL SHUTDOWN 
SSR-2 BUS SHORT ISOLATION 

1DATE 8/7 /72 



DATE 8/7 /72 

SYMPTOM 
PWR DISTR 

YELLOW 

Light on if : 
DC volts< 26 

Light on if : 
3</> at 27 amps for 
15±5 sec or l ¢ at 
11 amps for 
5± l sec 

YES 

Whenever AC snsr 
reset is attempted, sw 
should be held at 
RSET only momen
tary lest possible 
ove rvoltage be 
applied to system 

e AC l (2) RSET · 
RS ET 

AC BUS l 121 OVER 
LOAD It stay on or 
come on again? 

PROCEDURE 

FC V-1-T 
PERFORMANCE 
LOW 

L-~.r-8_ • Remove 
F/C(s) from 
affected bus 

• Reconfigure 
inverter(s) to 
restore AC BUS 1 
(2) 

BUS SHORT 
ISOLATION 

NO 11 OCvoltsck 

e OCINOsel 
MN A 18) 

Whenever AC 8 US l 
121 It and AC BUS 1 
(2) OVERLOAD It 
are both on, inverter 
must be disconnected 
from AC BUS 112) 

NO 
YES 

12 Reset snsr 

e MN A 181 RSET · 
RSET 

MN BUS A 181 
UNOERVOLT 
It 

NO 

4 

TRANSIENT 
OVER LOAD AND 
DC UNDERVOLT 
SNSR FAILURE 

YES within 5 sec to 
i-.;.;. ___ ,._ ___ _ ~ preclude inverter 

failure 

L--'-'-1"-.l5 SHORT ON 
AC BUS 

l f su i1ed, verify 
redundant su 1t cum-

BUS SHORT 
ISOLATION 

PAGE 8-3 

REMARKS 

G) Open cb's may result. 

Cl) Reset AC sensor to extinyu,sh 
AC BUS It. 

G) Liyht comes on whenAC 
current exceeds 27 amps 
(3 phases) or 11 amps (s111yle 
phase) . AC BUS OVERLOAD It 
may take from 4 to 20 sec to 
come on after AC BUS 1121 It 
011 , 

© Remote probabrl, ty . 

(D Pl acrny AC BUS I or 2 RSET 
sw to RSET ond releasmy rnsures a 
MASTERA LA RM pbi lts -~ 

® Ony,nal mverter may Ue used 
hut will not have OV ERLOAD 
warn,ny. AC bus 1 I 21 shou ld he 
reset to provide overvoltaye 
pro1ect1 on. 

SM 2A 2295A 

1 
THI 

11 



PAGE 8-4 

le 

1d 

SYMPTOM 
PWR DISTR 

MN BUS A (Bl 
INDICATES 
<26 voe 

AC BUS 1 (2) 
VOLTAGE LOW 

<113VIC 

h AC BUS 1 12) 
VOLTAGE HIGH 

>117VIC 

DC volts ind 

AC volts normal 
(113 to 117)7 

ND 

YES 

PROCEDURE 

Amps high? 

.ND 

FC V+T 
PERFORMANCE 
LOW 

L.._ _ ___ r-27,.... • Remove 
F/C(s) from 
effected bus 

• Reconfigure 
inverter(s) to 
restore AC 
BUS 1 (2) 

BUS SHORT 
ISOLATION 

33 eeb £PS 
SENSOR UNIT 
AC l 121OP£N 
If IAT liisTor. 
1-.S > 1. 0 

• AC 1121 RESET· 
Off If IAT IUS A o 
.-.~ 11111 > 1.0 

voltage, any P AC BUS 1 (2) YES _...,. ____ ,. 
t-A:--:C;;-v-ol7:t-;s?:----1-.a.1;:lt-:. 1t1y out? ,_.._t".3'.'""6J.. TRANSIENT 

>128 < 98 
---r--~ DVER•VDLTAGE 

NORM 

6-u-
Whenever AC BUS 1 
(2) It and AC BUS 1 
(2) OVERLOAD It 
are both on, inverter 
must be discon• 
nected from AC 
SUS 1 (2) within 
5 sec to preclude 
inverter failure. 

If suited, verify 
redundant suit com
pressor operating 

BUS SHORT 
ISOLATION 

DATE 8/7 /72 

REMARKS 

(D Placing AC BUS 1 or 2 RSET 
sw lo Mil end rtltning insurtt 
e MAffilf ALARM pb/lts · !!!!, 

@ Subsequent euto Inv disconnect 
for overvoltage lost. If cb & M left 
llilli, ovtrlotd Indication 
available but overvoltage may not 
provide auto inverter dis:onnact. 

fi'I Subsaquent euto inv discon
~t lor ovtrvoltage end undtr· 
voltege indiution lost Dvtrlotd 
indication un1ffect1d. 

AC BUS OVERLOAD It lllrf i · t from 4 to 20 IIC to comt on 
efter AC BUS 1 12) It on. litht 
comes on when AC currant 
axtNds 27 amps (3 ph•I or 
11 amps (single ph•l. 

SM-2A·2298B 
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DATE 8/7 /72 

SYMPTOM 

PWR DISTR 

YELLOW 

Light on if : 
Temp >190+3°F 

FC BUS 
OISCONNECT 

YELLOW 

light · on 
Overload > 75 amp 
Rev current> 4 amp 
(AssumH 

FC 1, 2 · MNA and 
FC"3 · MNBI 

SUSPECTED 
HI CURRENT 

FOR CSM 
CON FIG 

PRIM GL Y SEC GL Y 
EVAP OUT EVAP OUT 
TEMP HIGH TEMP HIGH 

NO 

PROCEDURE 

YES 
INV 1 (2, 3) TEMP 
HI It · J!1!1 within 
15 min7 

YES 

NO 

6 FC 1 (2. 31 
It ,· on7 

=O 

OON 'T at same time? 
KNOW------~ 

NO 

AMMETEH 
CIRCUITRY 
FAILURE 

1 1 

MN BUS A (Bl 
UNOEAVOLT 

YES Ck hiQh load equipment 
• RAD PRIM HTA · ( 17 amps} 
• RAO SEC HTR - (17 amps + 

• ~S . (~7 am sl 
• FC HTRS · · s/FC) 
•SM ACSHTs-{µ~mJ!L 

• ~umps, comp r's, fans , 
and other operating equip 
ment for d~radation 

•BUS SHOAT ISOLATION 
SSA-2 

L___::.....•- INV 1 (2, 3) 
TEMP HI INSTRU
MErHATION 
FAILURE 

YES 

Reconfigure 

• Affected FC · 
other MN BUS 

• Assure two FC 
on MNA and 
one FC on MNB 

FUEL CELL 
SHUTOOWN 

PAGE 8-5 

REMARKS 

(D Refer to checklist for lnvertar 
chengeovtr. 

(D Inv usable but no high tRmp 
indication available. 

G) MASTER ALARM and FC BUS 
DISC Its will come on when recon
necting open-circuit•d FC to bus. 

(D During actual overloa~,. the 
MN BUS UNDERVOLT II 111av be 
on as long as 20 sec before th• F C 
BUS DISC It. 

@ a. ECS rad htrs operate: 
• RAO PRIM OUT 

TEMP <·15°F 
• RAO SEC OUT 

TEMP <+45°F 

b. Crvo htrs & fans operate: 
• 02 <865 psia 
• H2 <225 psia 

c. FC hlrs operate: 
•TSKIN< 380°F 

d. SM RCS htrs operate at 
pkg tamp : 

•PRIM <115°F 
• SEC <115°F 

SM -2A-2297C 
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PAGE 8-G 

SYMPTOM 
PWR OISTR 

5 r--BA_T_C_H_G_R--, 

CURRENT 
ZERO 

BAT BUS A (Bl 
CURRENT >1.0 
WITH MN BUS 
TIE (21 · OFF 

SSR -1 

PYRO BAT 
VOLTAGE 
<35 voe 

SPECIAL 
SUB 

ROUTINE 

FUEL CELL 
SHUTDOWN 

PROCEDURE 

BAT CHGR 
OR CHGR CONT 
RELAY FAILED 

• DC IND 
BAT BUS 8 

2 ecb MN A(B) 
~N_D ________ "1 BAT BUS A (8) · 

~ YES 3 BAT BUS 

YES 

Q.l!!.!l 

BUS SHORT 
ISOLATION 

•cb PYRO A (8) BAT BUS A 
(8) . close 

• DC INDsel · PYRO BAT A 
(fil 

• Verify DC voltsiil!BAT BUS A 
(8) 

• DC IND sel · BAT BUS A !Bl 
BAT 8 US A (Bl amps incr? 

NO 

2 • FC 1 (2, 31 
HTRS · OFF 

• FC 1 (2,J)PUMPS · 
OFF 
cliTC1(2, 3) 
PUMPS AC · !!2!!l 
FC 1 (2, 31 REACS · 
OFF 
MC 1 (2, 3) RAD/ 
R EACS · !!2!!l 

~C=u=rr~en-t-,t~,1~1>-:-1.~0,~--'~A--:(B)SHORTED 

3 Aelievo press on KOH of 
faulty FC at TSKIN 5 200°F 

• H2 PUAG LINE HTA - (~_~_p_) 
20 min prior to purge 

eFC 1 (2 , 3) PURG · Qi 
• SYS TEST (2) · 1 D (2A , 28) 
• FC 1 (2 ,3) PUAG · ~(when 

02 approaches stab la value) 
• SYS TEST (2) - 2C (20 , JAi 
• FC 1 (2 , 3) PURG - Q££ 

(altar H2 approaches 111bl1 
value) 

• H2 PURG LINE HTR · QI!: 

BUS SHORT 
ISOLATION 

DATE 8/7/72 

REMARKS 

(D Battery charging capebility lost. 

(D Bat bus current will hi 
< 1.0 emps for all mission phases 
••capt: 

1. Prelaunch ( <3.0 amps) 
b. Boost & insartion 
c. !}V maneuvers 
d. Deorbits & entry. 

(D Not valid after CM/SM 
separation. 

@ If A,B & C bats on MN bulff, 
cycling MN bus tie switches mey 
correct the problem. If not, MN 
bus tie will have to be accomplished 
by cb a;Jion. May hm to charg1 
battery through other battery bus. 

G) It is crew option to loavt • 
main ballery connetttd to I known 
short to retain redundant pyro 
circuil capability . If de ampl .>30, 
expect cb PYRO A (Bl BAT BUS A 
(8) to open within 1 to 5 min 111d 
loss of redundant pyro circuit. 

CD FC will not r■ ICh TsKIN • 
200°F for approximately 48 hours. 
KOH will ba solidili■ d 11 
TSKIN ~200°F . The press is 
rolievod to reduce the possibility 
of corrosive fluid Inking into !he 
SM and to inS1Jre suling of the 
cfleck vlv, isolating the pot1bl1 
wtllr from the FC. 

SM -2A-22988 
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I 

SPECIAL 
SUB 

RO UTINE 

SSR-2 

BUS SHORT 
ISOLATION 

I 

PROCEDURE 

AC 1 
Remove all -2-----~l 121 . 

equipment from Affected bus? i--. Whenever AC BUS 1 121 It and AC 
BUS 1121 OVERLOAD It are both 
on, inverter must be disconnected 
from AC BUS 1 12) within 5 sec to 
preclude inverter failur'9 

affected bus I 1~ A Hi 
l BAT RLY BUS rJiJ~~~T A 

uJ Bat chgr to 
bat bus 

•chBATA 
ENTRY/PL 
~ (pnl 250) 

•cbBATRLY 
BUS BAT B 
~(pn15) 

•BAT CHG -A 
•DCINDsel : 

BAT CHGR 
Bat chgr 
amps "> O? 

! YES lll 
L!J Current drain 

on BAT RL Y BUS. 
Bus loss depends on 
magnitude of current 
drain 

l 
L.!..!J Isolate BAT 

RLY BUS from 
BAT A & B 

ech BAT RLY BUS 
BAT A . ~ 

ecb BAT ALY BUS 
BATB -~ 

• Return BAT Al Y 
BUS load to 
original conf,g 

! 
.!l.J BATALY 

BUS non 
transferable loads 

EPSICRYD 
• F C reacs vlvs, latch 

ckt & th 's 
• F C rad bypass vlvs 

& th 's 
• FC to bus cont 

& tb's 
• DC unl1ervnlt 

sr.nsm11 1f CW 
NORM ACK 

• AC over/undervolt 
sensing & CW It 

e AC ovld CW It (ii 
CW NORM · ACK) 

e Inverter cont-
lDC & AC) 

•AUX bat to MNA 
& B switching 

• 02 Tank 3 isol 
vlv & lb 

l 
W Return to 

original configura
tion. Close cb's to 
isolate affected 
equip. 

W elNV 112) · 
10 affected bus 

L!J Individually 
close equip cb's or 
ms while monitor
ing FC curt1nt 

AC BUS 112) 
OVERLOAD It on? 

lYES 
ACl l LJ AFFECTED ~ r AC BUS LOST .. 

1 -..-----I-----, 

..iJ AC I BUS reconl,gurallon L!QJ AC2 BUS 1econligurat1on 

elNVI - OFF elNV2 - 0FF 
• INV 1 A'cT OFF • INV 2 AC2 . OFF 
• SUIT C0MPR · ill • ELEC PWR . ECA 
• FOAi SH · 2 • Verify OMNI inproper config-
• BMAG MOOE (3) · RATE 2 oration for MSFN 
• S BO PWR AMPL PRIM · SEC • FC 2 & 3 PUMPS lli 
eSBO XPNOR - SEC - eBMAG2PWR . QFF 
• FC 1 PUMPS · Ak2, • FOAi SH . 1 -
• Gl Y PUMPS · 2 AC2 • SIG CONDA/OR BIAS PWR 2 -
• BMAG 1 PWR · ()Ff ACl 
• G/N PWR · AC2- • BMAG MODE 13) - RATE 1 
• SIG CONOR/ 0R BIAS PWR 1 - •Act ivate SEC COOL LOOP 

AC2 • Shutdown PRIM EVAP 
• Maintain GL Y EVAP TEMP 

INLET temp> 400F 
• RAO FLOW CONT AUTO -.?_ 
•BATCHGR - W 

ll1J AC 1 BUS non -transftrablt 
loads 

EPS/CRY0 
• Tank 1 Hz fans 
• Tank 1 H2 & Oz qty & tem p 

sig condr (IC) 
ECS 
• Cabin fan 1 
• Man cont prim evap stm vlv (IC) 
• Auto cont prim gly cont vlv (IA) 
• Sec loop evap cooling (IA) 
• Elect cont suit heat exch gly 

bypass vlv (88) 
• Rad flow con tr 1 & rad isol vlvs 

18C) 
scs 
• G0C (all modes except RSI) 
• FOAi 1 
• BMAG 1 (ATT HOLD , RATE 

CM0) 
• Mm Imp (IA) 
• RHC 1 MTVC (Ml 
• Rate cmd prop att cont (IA) 
• Auto .d V (IA) 
• No I p11ch & YM needles on 

GPI (IA) 
• SIVB fuel & oxid 

press for ind No 1 (8A) 

LIGHTING 
• FOAi 1 
• EMS numtrics I', grid 
• Mission timer numerics (pnl 2) 
• 0SKY pushbuttons, caution & 

statu, (pnl 2) 
•EL for pols 1 thru 9, IS, 16, 

229, 275 
• Sy, 1 SM running It, 18 ele

ments) & EVA It (1 element) 

l 
JIJ AC2 BUS non-transferable 

loads 

EPS/CRY0 
• Tank 2 & 3 H2 tans 
• Tank 2 Hz & Oz qty & temp 

sig condr (8C) 
•AC utillly outlet (pnl 201) 
• Tank 3 H2 & Oz qty & temp 

11g condr (88) 
ECS 
• Cabin fan 2 
• Pr im evap temp cont unit 18A) 
• Aulo cabin temp cont unrt IC 
• Rad flow contr 2 & isol vlvs (8C) 
scs 
• MTVC (RATE CM0 , ACCEL 

CMDI 
• Prop rate cmd (TVC , ATT 

CONTI 
• FOAi 2 
• BMAG 2 
• RSI (0A) 
• G0C (0A) 
• Auto .dV ITVC) IM) 
• Ordeal 
• No 2 pitch & y,w needles on 

GPI 10AI 
• SIVB fuel & OXld 

prm 101 ond,cator No 2 10A) 
LIGHTING 
• EMS roll att & scroll Its 
• M1ssrnn 11mer numerics 

(pal 306) 
• 0SKY pushbuttons, caution & 

status (pnl 140) 
• EL tor pnls 10, 100. 101, 122, 

225, 226, 306 
• Sys 2 CM running Its 18 ele 

ments) & EVA It ( 1 element) 
• 0ock,nv target & ,pot It 
EXPERIMENTS 
• Panoramic Camera 
• Laso, Altimeter 

PAGE 8-7 

REMARKS 

G) If short wcu,t amps <2.0, it 
is a crew option to maintain bat 
relay bus powered to retain AC 
bus sensors and FC overcurrent/ 
reverse current protection func
tions. Increased battery rechat11t 
cycle may be required . It short 
circuit > 2.0 amps, close bat 
relay bat A or bat B cb's only 
when r1quired to optratt equip
ment conntcted to bat r1lay 
bus. 

SM-2A-2248F 
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SYMPTOM 

SSA 2 (Con1) 

I 

I 

PROCEDURE 

[u 
T w 

J2_) • DC IND sel · 'J 
FC 1 (3) l J 

• FC 1 (3) MN BUS ~ AFFECTED 
A (8) on 

~ Individually 
close equip cb's or 
sws while monitor 
mg FC currenl 

(momeniarily) MAIN DC BUS 

DC amps >251 t ... -_,:N~Ot~~~~:=:rY,:;ES::..,.-t{L~D:ST~ ... --J ..___ __ ___, ..___ __ ___, 

MN/\ I 

1a I MN BUS A reconfiguration 

eFC2, J MNBonly 
• FC I MNB onF'rp) (ii reqd) 
• FC 1 MNA · _Q_ 
e lNV I ACl OFF 
elNVl OFF
elNV J MNB 
e lNVJACI ~ 
e rh MN/\ BAT BUS A ~ 
e cbMNBBATC close 
• SUIT H2D ACCUMAUTO · 2 
eB MAGMDDEIJ) RATE2-
• FOAi SH l.. ---
• NON ESS BUS MNB 

eURINE DUMP HTR B 
• WASTE H2D DUMP HT R 8 
• RHC'PWR DIR 2 MN_B_ 

• AUTO RCS SEL ( lsf:"°MNB 
(asreqd) -

• RAO PRIM HTR 1 
• RAD Fl OW CO IIT-AUTO 1. 
e SPSLINEHTRS A/Blas 

reqd) 
e SCS TVC (n RATECMD 
• Use RH C's tor RCS dump , not 

CM PRPLNT DUMP sw 

MNB 

1s I MN BUS B reconliQuration 

• FC 1, 2 · MNA only 
• FC J MNA · lliup) (ii reqd) 
• fC J MNB FF 
• INV 2 AC2 OFF 
elN V2 OFF 
elNV J MNA 
• INVJIID~ 
• rh MNB BAT BUS B open 
• cb IJNA BAT C close 
• BMAG MOOE (JI RATE 1 

!DATE 8/7 /72 

REMARKS 

(y MASTER ALARM and FC 
BUS DISC Its will come on whtn 
reconnecting optn c1rcu1ted FC 
to bus. 

@ Place two batteries on 
remaining bus tor SPS maneuvers. 

• RHC PWR DIR 1 · MNA 
• AUTO RCS SEL ( 1sf'MNA 

(as reqd) --

• ELEC PWR fil 
• RAO PRIM HTR · 2 
• RAO FLOW CONT-AUTO · 1 
e Use RH C's tor RCS dump, not 

CM PRPLNT DUMP sw 

20 I MN BUS A non transferable loads 21 I MN BUS B non translerable loads 

[PS CRYO 
e l ,111 , 1 Hz lllr 
• T.111• I 02 100W htr 
• Tank Z & 3 Oz SOW htrs 
• Inverter 1 pwr 
• U1tltty outlets (pnl 15 & 16) 

• Tank 1 02 vac ,on pump 
ECS 
• CO2 PP ind, CW It & PCM 
• P, ,m 2 rad htr con I 
• Rad llow contr 1 & auto select 
• Rad ,sol vlv man sel 
• HzO accum 1 auto & man 

con1 
• U11ne & waste H 20 dump 

hir A 

• Steam duct htr A 
e Sec rad htr con1 
• Sec rad in & ou1 1tmp md & 

PCM 
RCS 
• CM sys 1 htrs 
• CM sys 1 luel & o.,d purge 
• CM ox,d interconnect 
• CM fuel He interconnect 
• CM sys 1 prplnt dump 161 sec 

TOI 
• CM sys 1 prplnt 1501 vlv & th 
• SM B & 0 He 1 & 2 ,sol vlv & 

tb 
• SM B & 0 p11m/sec prplnt 1501 

vlv & tb 
• SM B & 0 sec fuel press isol 

vlv 
e SMB&Ohtrs 
• Transfer mot 'SW 1 
SPS 
.-Titch & yaw (p11m) gmbl mots 
• Enable pwr sol driver 1 
• He vlv 1 & tb 
eP,lot vlv 1 & 2 
• Prim p1lo 1 pre vlv 
• Line htrs A 
• PUGS test 

scs 
• FOAi 1 101,11 attttude 
• GOC (except RSI) 
• BMAG 1 htr & CW temp It 

(eventually lose BMAG 1 as 
temp decreases) 

• Auto coils CM RCS 1 (ii prior 
to CM ISM sep) 

• 01rec1 ullage yaw OJ & 84 
• Auto /J.V 
• Auto at111ude hold 
• Rate 1 MTVC 
eRHCpwrdtr 1 

a MNA/MNB to hall ol 1ets 
b MNA to all 1ets 

e RHC pwr dtr 2, MNA/MNB to 
hall ol 1ets 

LIGHTING 
• RH guth shell llood (fix ed 

mode) 
• RH couch llood (lt.ed mode) 
• LH girth shell llood (variable 

mode) 
• LH couch llood (variable 

model 
• LH & RH SIIUI llood (variable 

model 
• LH optical align Stght 
• A endervous It 
• Sys A tunnel Its (6 elements) 
DISPLAYS & CONTROLS 
• M1ss1on elapsed ttmer (pnl 2) 
DOCKING 
• Sys A probe connector 

(however A & B connectors 
may be switched) 

EXPERIMENTS 
• Panoramtc camera 
• Mapping camera/laser 

altimeter cover operation 
& tb 

• Mapping camerae.tend & 
retract tuncuon & tb 

• Alpha/X-ray cover operation 
& tb 

• Mass spectrometer boom 
extend & retract lunctton 
& tb 

lPSCRYO 
• T.1111 2 H7 lttr 
• Tank 2 & J Oz 100W htrs 
• Tank 1 02 SOW htr 
• Tank J H2 tans 
e Inverter 2 pwr 
• Uttl,ty outlet (pnl 100) 
• LM power 
• Tank 2 & JO 2 vac ,on pumps 
ECS 
• 02 high llow CW It 
• Pmn 1 rad htr cont 
• Rad llow contr 2 
• P11m rad tn temp ind & PCM 
• H20 accum 2 aulo & man 

COOi 

• Urine & waste dump htr B 
• Steam duct ht, B 

~ 
• CM sys 2 htrs 
• CM sys 2 fuel & o,id pufie 
• CM fuel mterconnecl 
• CM 011:1d lHe interconnect 
• CM sys 2 prplnt dump (61 sec 

TOI 
• CM sys 2 prplnt ,sol vlv & tb 
• SM A & C He 1 & 2 1101 vlv 

& tb 
• SM A & C prim/sec prplnt 

,sol vlv & lb 
• SM A & C sec luel press ,sol 

vlv 
• SM A & C htrs 
• Transfer mol sw 2 
SPS 
• Pitch & yaw (sec) gmbl motrs 
• Enable pwr sol d11ver 2 
• He vlv 2 & tb 
• Pilot vlvs (J & 4) 
• Line htrs B 
• Sec pilot pre-vlv 

scs 
eFDAI 2 rotal attitude 
• GOC 
• BMAG 2 htr & CW temp It 

(eventually lose BMAG 2 as 
temp decreases) 

• Aut o coi ls CM RCS 2 (ii pri0< 
to CM/SM sep) 

• Otrect ullage pitch CJ & A4 
• Auto (J.V (maybe degraded) 
• Min ,mp increased to,::.42 MS 
e RSI 
• OrdPal 
• RHC pwr dtr 1, MNA/MNB to 

hall ol 1ets 
• RHC pwr dtr 2 

a MNAIMNB to hall of jets 
b MNB to all 1ets 

LIGHTING 
• LH g111h shell llood (1,od 

mode) 
• LH couth llood (lixed mode) 
• LH & RH strut llood (lixed 

mode) 
• RH couch llood (variable 

mode) 
• RH g11th shell llood (variable 

model 
• RH optical align sight 
• Sys B tunnel Its (6 elements) 
• Spotlight door in1tlitOr 
DISPLAYS & CONTROLS 
• M1ss1on elapsed ttmer (pnl 306) 
DOCKING 
• Sys B p1obe connector 

(however A & B connectors 
may be switched) 

EXPERIMENTS 
• Mappmg camera 
• Laser altimeter 
• Gamma ray spectrometer 

boom ex tend & retract 
lunct1on & tb 

• Subsatell1te u11nd & 
retract lsnction & tb 

• Sola< monitor door deploy 
tunctton 

SM 2A-2249E 
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DATE 8/7 /72 

SYMPTOM I 
SSR -2 (CONT) 

t 

PROCEDURE 

lllJ Bat chgr to 
bat bus 

e cb ENTRY/PL 
PWR BAT A(B) -
~ (pnl 250) 

e cb BAT RLY 
BUS BAT A(B) -

~ 

l.lli Return to 
or iginal configura 
tion. Close cb 's to 
isolate affected 
equ ip. 

e BATCHG - A(B) NO 
e OC IND sel --

[ill DRAIN ON 
BAT BETWEEN 
BAT ANO BUS 
OR BAT CUR 
RENT INST 
FAIL ED 

BAT CHGR NO µ!J BAT A(B) 
t-B~a~t=;:c:,hg~r'::.m~ps;--:>::i□iii?;-1,!!~ .. _J current> O? 

YES 

YES 

' 

~ Current drain 
on bat bus (bus loss BAT BUS B 
depends on magni- 1------------. 
tude of current 
drain) 

BAT BUSA 

[ll] BAT BUS A reconfiguration 

• ECS RAO HTR - PRI 2 
e cb PYRO A/SEO A -~ 
If MN BUS TIE BAT A/C ,s 
closed : 
• cb MNA BAT BUS A - open 
e cb MNB BAT C -~ (verify) 
For subsequent Main Bus ties: 
e cb MNA BAT C - close 
• MN BUS TIE BAlil/C -~ 

(up) 
If MNBUS TIE BAT A/C is open: 
e cb MNB BAT BUS B -~ 
• cb MNA BAT C - open (verify) 
• MN BUS TIE BATB/C - on 

(up) -

For subsequent Main Bus ties : 
e cb MNA BAT C - close 
e cb MNB BAT BUsiJ--:-close 

[1[] BAT BUS A non-transferable 
loads 

EPS/CRYO 
• Mn bus tie bat A/C mot m 

ECS 
ePrim rad 1 htr ovld sensor 

RCS 
eSECS auto RCS trnfr to trnfr 

motm 1 

SPS 
ePi tch & yaw (prim) gmbl mot 

cont 

scs 
e AUTO RCS SEL MNA (if not 

previously enabled) 

SECS 
.sfcs & ELS sys A 
• Float bag compr 1 
• Float bat 1 mot m & cont vlv 
• EDS voting logic 1 

WJ BAT BUS B reconfiguration 

• ECS RAO HTR - PAI 1 
• cb PY RO B/SEQ 6 · ~ 
If MN BUS TIE BAT B/C is 
closed : 
e cb MNB BAT BUS B - open 
e cb MNA BAT C - open (verify) 
For subsequent MainBus ties: 
e cb MNB BAT C - close 
• MN BUS TIE BAT A/ C -~ 

~ 
If MN BUS TIE BAT B/C is open : 
e cb MNA BAT BUS A - open 
e cb MNB BAT C -~ (ver,iy) 
• MN BUS TIE BAT A/C - !!_!! 

(up) 
Fo,sulJsequent Main Bus ties: 
• cb MNB BAT C - close 
• cb MNA BAT BU"§"""°A- close 

1QJ BAT BUS B non-transferable 
loads 

EPS/CRYO 
• Mn bus tie bat B/C mot sw 

ECS 
ePrim rad 2 htr ovld sensor 
• Sec rad htr ovld sensor 

RCS 
• SECS auto RCS trnfr to trnfr 

motm2 

SPS 
ePitch & yaw (sec) gmbl mot 

cont 

scs 
eAUTO RCS SEL MNB (1f not 

previously enabled) 

SECS 
eSECS & ELS sys B 
• Float bag compr 2 
• Float bag 2 mot m & cont vlv 
• EDS voting logic 3 

l4) 

PAGE 8-91 
REMARKS 

© If cb RAO HTAS OVLO BAT 
A and/or BAT B are opened to 
reduce battery drain, they should 
not be closed unless batteries are 
tied to main buses. This prevents 
possible disconnect of ECS radi 
ator heaters by a false overload 
signal. 

SM -2A-2250A 
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PAGE 9-2 DATE 8/7 /72 

TELECOMM MALFUNCTION INDEX 

1 ONE CREWMAN HAS NO INTERCOM CAPABILITY 
2 LOSS OF INTERCOM (ALL CREWMAN) 
3 ONE CREWMAN HAS UNSELECTED HOT MIKE CONDITION 
4 LOSS OF VHF COMM WITH MSFN 
5 LOSS OF VHF COMM WITH LM 
6 EMS RANGE DISPLAY ABNORMAL 
7 LOSS OF S-BD VOICE COMM (MSFN WITHIN VHF RANGE) 
8 LOSS OF S-BD VOICE COMM (MSFN NOT WITHIN VHF RANGE) 
9 MSFN REPORTS LOSS OF RANGING 

10 MSFN REPORTS LOSS OF REAL TIME PCM 
11 HI GAIN ANTENNA DOES NOT RESPOND PROPERLY TO MANUAL POINTING COMMANDS 
12 CANNOT ACQUIRE OR MAINTAIN PHASELOCK WITH HIGH GAIN ANTENNA 
13 CANNOT ACQUIRE PHASELOCK WITH OMNIANTENNAS 



DATE 8/7 /72 PAGE 9-3 

SYMPTOM I PROCEDURE REMARKS 

I CJ) 0 (CMP11 audio c e nler only) ve rify 
S BO MOOE VO ICE - not in 

I 
I I Audio center 

I 
RELAY. ON£ CREWMAN ~ If foiled mode 

HA~ NO • MODE - al te rnate YES .. -
INH!<:(OM 

I 
P.:9:1iliCH"11 

CAPABILIT Y INTERCOM/f>TT I PTT vex 
lnterccwn any mode? to 1 I 3 I Audio center 

• AUDIO CONT- ~ , MODE SWITCH ~ PTT KEYING lz,! vex KEYING 
BACKUP CUI! FAILED CUI! FAILED RCUIT FAILED 

TH 

I Intercom ? 

ro IYES 

I cp 0 G) Procedure r~ove1 all pow er from 

CCU. l2J hololt' foiled componenn by 8 I Back up iote,c.om 
~ \INTERCOM 1ubs titu1ion o PAD COMM (3) - ODE SWITCH 0 No hot mike int e rcom available. 

I 
T ' R LED 

Affected c1ewmon's Audio Pone1· o AUDIO CONT - S 8D or VHF AM 1idetone may be 
e PWR - OFF NORM u,ed 01 a backup inte rcom . Pod 
• SUIT PVIR-- O FF comm will be 10 t im es normal 
• VHF AM-OFF 

Communication 
volume ofter liftoff, 

between crewmen 

I 
o S BD MODEPCM -

returned? PCMo, !.!_t 

• AUDIO CONT - NORM NO 

~ 0 • Replace COMM c~nts Affected c,ewmon's PTT ,witc h is 

individvolly inoperative . In the event o f inter-

l:j com diode switch foilure, 1,ons-

I i Uu, backup minions to ground ore ovoil obl l' by 
Audio center returning AUDI O CONT - NORM. 
• AUDIO CONT -tfil FAILUIE OF BAC KUP 

I 
PLACED COM- ~ AUDIO CENTERl--- • PAD COMM 13) -
NENT LED 

()H 

I 
CJ) G) 0 Pw r los t lo audio cente, eq uip ond 

VHF AM . Copobiliry to xmit ond 

1 I Backup in tercO"n JI Select key mode re v voice v io VH F AM , S BO or 
1 LOSS OF ~ ; FLIGHT & POST in te rcom is 1011, Down •,oice 

INTERCOM o IN TE RCOM (3) - NDING BUS • • UP TLM CM0 - wb\titute is CW. Up vo ic .. sub11i-
(All CR[\'~M EN) 

I 
O FF LED RSET then NORM lu te is crew olert light, 

• PAO COMM 13) - • SW MODE-
1 R PCM - KEY 0 Sideto11e? • S BD M?5llf 

Tronsmilled signal is not audible in 
this failure mode. 

r ES 
RNG - O FF 

I 0 0 No hot mike intercom ovoilobl f' 
S BO or VH F AM sidetone rnoy oho lid, INTERCOM 
be used os backup intercom 

CUI! FAILURE 

I 
I 

CJ) 0 Results in A G f1onsmiuioP1 for oll 
eq uipmen t selE""C !ed 10 T R 3 I I I Audio center NO I 2 I vex c1Rcu11 3 O N[ CR[ \',MAN Di ,continue u se 

HAS UNSELECTED I • MODE - PTT FAILURE of VOX mode 
HOT MIKf e Talk with;;, keying 

C O NDIT IO N 
Hear youne If? 

I ! YES 

~ Whe n VHF ranging 
4 I Audio center w VHFA&B • Audio Ce n ter VHF AA"- - RCV 

I 
• VH F AM - OFF ~ COMMON XMU ~ 

IJ..! to -.peck) 

• Yolk withou~ying KEYING C IRCUIT \'/h e n not VHF ,o,,ging 

~or youf\elf? FAILE D • Audio Ce nt e , VHF AM - RCV 
• VHF AM RCV - A 

i YES • VHF NII A - ofll c trl (S IM PLE X 

I 
IO t.peok) 

7 I Audio center Q 0 0 ~lecfing th r olte 11,01e nvdi o 
• VHF AM - T ' R c e nte , i, "l!!CUt.o•y t!.'I .,v ,id 

I 
• S 80 - O FF- 9 I Audio center the HOT M l ► .[ co.,d,ti on \ r11 ,ct 
• Tolkwit~t 

~ Sao • AUDIO CONT - conlinuou~ BO voi c e 1,011\ol"i\\io,, \ 
keying AB LING CI RC UIT BACKUP , .,.go,dle,\ of the po\!! 10<> .., , thf' 
Heo, younelf? ORTED • PV-IR- Q!I audio c en le,, ) BO 1w,1c l . 

I 
i YES 0 The Pl 1 iw .., 1 oli, ·c ,, .d c ,, ,. .,, ,, 

~ L!.:J INTERMITTENT 

Nill h, i r 1"1r,,•101 i,, 

• S BO - 1 R NO 12 D; " o""~• " " I 
• Cycle PTT ,;-;n RHC ll •h o, cer,1e, onlyl ~ PTT SW ON ROT A- of offt' Cle d RH( PTT 

I 
• Tolk without l.: e ying HON CONTROL sw i tch 

Heo r yovnelP 

l YES 0 0 P,ocedutt• rf'm ovf's o ll 1>ow• •• f,r,m 

I 
CCU 

13 I holot e !oded components by h,b,r ,tul •on 

~~!FAILU•E OF Alff'cted cr e wrnon'i Aud ,o Panel: LACE D COMPO· 
e PWR - Q£f N[NT 

q) 
I 

• SU IT PWR • Qf£ 

0 0 • VHF AM - Q££ Th e oudio c e n1e, ii u,11 u~ble in 
• S SO MOOE PCM - PCM 01 ct , \6 1 Audi o center the lto1 ,,.,;1,:,. r-,ode , unde 111 e d l"li•-
• 11eplo ce COMM con,ponen11 ~ 1v ,duoll1 ~ AUDIO C ENTER 

fo -g1ouncl ho11 YY1 i'1ion1 c o•• be • Tolle. w ithou t l.:eying • AUDIO (ONT -
e lirni,-,c,1 ed by pl ocong tl• e n udio 

~ OR ROTATI ON I--+ BACKUP 

I 
He o , your\ell? CO NTR OL PTT • ~FF c e nt• • S BO ond V HF ,w i 1cl••1 10 

SWITCH fAll ED e v HFAM-: O FF OF F o, llCV . 
r,•. ] A·1'1:, t- l 
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SYMPTOM 

LOSS OF VHF 
COMM WITH 

MSFN 

l 

t 

PROCEDURE 

1 Utilize S BO for VHF status? 1-N_0_R_c_v ______ .,1~3 I VHF AM A 
voice comm IRECEIVER FAILED 

NO 

CONTINUOUS 
XMTR KEY 

XMIT W • Request MSFN 
to reconfigure for 
simplex B l1J 

-- • ~t~:pt~/ I _,ro W VHF AM A 
1-==Xm=it =O~K-1----1~ X MTR FAIL ED 

NO 
(2) 

W •VHF ANT · 
alternate ant (SM 
LEFT or SM RIGHT) YES 

Xmit OK? ..... 

NO 

VHF ANTENNA 
TEM 

GRADATION 

L!.QJ • Request MSFN 

W VHF 
ANTENNA 
OEGRAOATION OR 
UNFAVORABLE 
ORIENTATION 

9 LossofVHF 
XMIT capability 

NO XMIT, to reconfigure for 
NO RCV simplex B 

'-----• VHF AM A · 

1iJ ~udio Center 

Individually 
•VH F AM · OFF 

Key removed? 

NO 

• ~ ( 11 I VHF AM A 
• VHF AM B r,im,,,rn LINE OR 

t-=S=I M=PL=E=X~----1 y ES ANTENNA FE ED 
Xmit . RCV OK? ~ FAILED ~--~--~ 

NO 

WJ VHF 
ANTENNA S'.'S
TEM FAILURE 

I . l..!lJ Loss of VHF n voice capability ------
UiJ AUDIO CEN 
TER REMOVING 
KEY HAS UNSE 
LECTEO HOT 
Ml KE CONDITION 

.fTicl 
-L~ 

ONE CREWMAN HAS 
UNSELECTED HOT 
MIKE CONDITION 

UiJ • Request MSFN 
to reconfigure for 
simplex B 

e VHFAMA 
fill...lf!!) 

• VHF AM B .llJ VHF A XMTR 
f-,lS=I M .. P .. L .. E .. X,___-1 y ES KEY I NG CI R CU I T 

Key rem overt? f--41 FAILED 

Loss of normal 
FAM A simplex 
ability 

NO 

Lill VHF A&B 
COMMON XMTR 
KEYING CIRCUIT 
FAILED 

l1.QJ•Aud10 center VHF AM RCV 
- •VHF AM 12) Q!l(f.!!) 

•VHF AM RCV · £j_ 
NOTE When VHF t1ansn11ss1ons 
are desued 

• Audio center VHF AM T/ R 
•VHF AM A or B · SIMPLEX, all 
l£!!.I when finished transm1111ng. 

DATE 8/7 /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 transm ission while allowing 
reception . 

G) S1mp1ex operation of VHF AM 
A may be restored by placing VHF 
AM A -~ and VH F AM ·.IL!!c 
Transm1ss1on is accomplished by 
placing VHF AM A · SIMPLEX 
then all (ctr) when f~ 
transmi tting. 

SM-2A 2279 
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+ DATE 8/7 /72 

SYMPTOM I PROCEDURE 

I 
51 LO SS O F VHF I ~ Sidotono dudng F+ 2 I Audio center 

~ 
_:J Connect 10 YES ..:J • Return to originol audio 

COMM WITH LM I VHF tronsm in ion? • AUD IO CONT - ohemote audio ~ center . Isolate foiled compo-

I BACKUP center umbilica l nenh by ,ubstitution {e1Cclude 
YES Backup audio cente, • PWR - AUDIO / 

heodsel ond CWG oclopler) 

• VH F - T R TO NE Foiled audio panel 
• MODE - VOX • MO?Sl: -os des ired • PWR - OFF 

I Comm ok ? 
• VHF ~ M - 1/R • SUIT P\W. - OFF 

• VHF AM-Off 
Yl'S Sidetone ok? • AUDIO CONT- NORM 

NO Panel J 
• S BD MOOE PCM - PCM or ctr 

I • Replace comm comp~s 
-J¾:/, AUDIO CENTicR 

LED individua lly 

I 
W Alternate VH F ! 

a ntenna 
7 I FA ILED ANT OR 

Comm ok? YES ~ FAIL UREOF 
~ INCORRECT ANT 

SELECTED REPLACED 
NO COMPONENT 

I 9 I Audio c en ter 

~ Utilize alternate • MODE - 'vOX ~ PTT KEYING 
CUi l FAILED heochet 12 HEADSET 

I Comm ok? EN YES FAILURE 
Sidetone ok? 

NO 
NO 

I 
13 I Aud io center 14 Set up VHF ,irnplex 

• AUD IO CONT -
Audio center ~ SUIT HARNESS • AUD IO CONT - NORM 

BACKUP • MOOE • os desired-- OR CWG ADAPTER 
Bac kup a udio center 

• VHF AM A - SIMPLEX FAILURE 

I 
• PWR • AUDIO 

• VHF AM 8 -~ 
• VHF-~ 

• VHF AM RC\/~ cp l • MODE - VOX 

~ 
• VHF RNG - OF,---

Comm ok? • Initiate coll toTM ct lecnt 

~ CSM OR LM ~ I 
once every 3 min if no Ut , 1ze spare 

I 
YES MSFN AOS iv.s XMTI< OR opter 

Comm ok? I+ RCVR FAILURE 

~ ORI G INAL 
NO 

I 
AUDIO CENTE R 

~ • Ut il iz e S 80 for voic e VHF DIODE SW 
FA ILLRE comm whe n AOS 

• Verify lM is reconfi9U'ed 
for A & B SIMPLEX 0 I 

YES 
Comm ok? 

NO ~ VHF A&B 
COMMON XMTR 

I ~ ~ ~• VHF AM A-

KEYING C IRCUI T 
VHF XMTR ~ CSMVHF 

~ 
FAILIJRE 

AUDIO CENTE R tu, ? O FF \Continuou\ xm tr to~y 

IN TE RFAC E 
NO XMIT 0 

• VHF AM 8 -
FAI LURE 

NO RCV 
DUPLEX 

I .;.;J CS M OR LM 
Comm olc? .::J VHF RCVR 

TRI PL DI PL 
NO 

AUDIO CENTER 
OR RF CABLE lNlERFACE 

I 
FA ILURE FAILURE 

0 
I 

q) ~ 
6 1 -µ__'...lo vHF RNG - _:J Utilize (MC for EMS RANGE ~ ; Tone, oudiblo ~ 

DISPLAY RSET (wait 15 sec) ing woit period? VHF rongP ,eodouh 

ABNORMAL 
Display ok? • P20 running V 87E 

I 
NO (wait I minult•) 

YES 

0 
V6 N2E J70JE 
RI VHF RANGE 
XXX.XX NM ~J EMS OR [MS 

~ MO MENTAR Y ~ VHF INTER FACE 

I 
LOSS O F TRACK 

C MC rang(' dhploy 
FAILURE 

obno,moP 

NO W VH F comm wi1I-, 
YES 

i 
LM olc? 

I YES (;) ~

1 

Ahernc te V HF 
enno 

L!J • SUIT f"WR -r-21 Comm ok ? 

I 
OFF 

YES • Depreu ond hold 
PTT button ~ OIGITA. l ~ Inform lM al 

~ FAILE D ANT 

• VHF RNG - RSET RANG ING 
('#oi l 15 sec ) G EN ERATOR OR VHF 1011gi119 lo\\. 

I 
OR INCO RRECT • SU IT PW!it -~ LM RANGING Request LJ.,I 10 pe-1-

A N TE N NA ,!:!S4 TONE TRANSFER 1--+ lo,m VH F 1011~p 119 

SELE CTE D 0i t,ploy ok? ASSE MBLY FAILURE lou moll pi oc edv, e 

YES 

I lf'Cl ~ _LOSS OF 
-~ AUTOMATIC VHF 

K;VHFRNG RNG XMTR KEY 
oilobl e only while 

I 
LOSS O F VHF FUNCTION 
CO MM WITH LM T button depressed 

0 

0 

0 

0 

0 

G) 

0 

0 

PAGE 9-5 

REMARKS 

Coord inot;on between 1he two 
1pocecraft con narrow the foil-
ure ro o XM TR RC VR combino -
tion. The specific combination 
deper'lds upon which equipment 
wos in use (i.e., whe ther LM 
doto transfer o, VHF ranging 
is in use). 

Possible lo\s of VHF ronging 
ond 01 do to t rons fe, copobility. 

VH F ranging \till ovoilobh.•. 

Lou of al! VHF funclionL 

CMC TRACKER It shriuld bt• nt ii 
compu ler is i,, P20 0110 V87 ho, 
bee-n ent1;"1i;>d 

Tones will b ,- oudibl,, fri1 8 ,,-co,,d, 
o ft<> , VH F re-1, 1. EMS display rif 
rongl' occu11 12 lo 15 ,,-c oft,, 
rt'Sf'I. 

If RI is .,, qar:v, , actual ,an,11 
327 .o7 NM minu\ o~olul(' volv, 
o f II: I This will occv , O")' tim, 
th,, ror,qe ~·•C l'l'd~ loJ. 83 l" ' M 

Temro,o,y signal lou ...,oy ti, 

couH'd by ont{'11no nvl 1, o, 
onh•nno ,witch ing 

Turning svil pow,·, ryff p,, clu,h·\ 

audio in tf'rff're-nc,- w, , ., / Hf 
ranging ini1ializo1tri, 

\M-?A-7048C 

I 

I 
I 

' 

I 

5 
THR 

6 



PAGE 9-6 DATE 8/7 /72 

SYMPTOM PROCEDURE REMARKS 

(i) I G) Loss or neit, loss of upvo,ce is 

71 LOSS OF s BO I 1 I U11l11e VH~ ~ !OMNI ITic7 CANNOT ACQUIRE indicated by S BO ant ind< 60% 
VOICE COMM I I - for voice co mm 

Antenna? PHASE LOCK WITH (approx). and noise in headset if 

~I~ OMNIANTENNAS S BO SOUELCli · OFF. Loss of 
(MSFN Within S BO ANT 1n ri normal down voice should be 
VHF range) >60",? 

CANNOT ACQUIRE anticipated if S BO ant ind< 80% 

I 
YE S OR MAINTAIN (approx). 

PHASELOCK WITH 
(i HIGH GAIN ANTENNA Q) Notify MSFN of UP TLM reset 

7 
I 

..1J • UP TLM NO UP OR DOWN ~ PMPPWR W PMP SHORT 
action . 

CMD RSET then VOICE OR DATA 
AUX NO CO MMON TO 

NORM Voice & data OK? ~ BOTH POWER 
S BO status? 

I 
l SU PPLIES 

YES (3 
NO 

I NO UP 3' l @ The capabi lity is lost to trans· 
DOWN VOICE mit recorded PCM. 
'✓DICE ~ NORMAL PMP 

I 
WER SU PPLY I ~ Loss ol S BO 
LED e and dala 

l~PCM? 

(7, © When S BD XPNOR · redun-

~ Updata? 
NO lOle SBOXPNOR 

dantf pndr , hesitate momentarily . 
redundant xpndr -

I 
YES YES • A:l ow up to 30 sec 

tor phaselock [ill ORIGINAL 
aCQUISIIIOll TRANSPONDER 
Up voice & up ~ RECEIVER 

I 
data OK? FAILED 

l NO 

I 
L1lJ FAILURE OF 

~ Oowuvo1ce 
UPLINK SUBC AR ~ Loss ofSBO 

I 
RIER SIGNAL voice and up b.1ckup LINE a capab1llty 

I 
e SR O AUXTA PE © Loss oi capability ol s1mu lt1'· ON VOICE BU 
e SBOMODE ♦ 

neous transmission of down voice 

RNG 0 FF 
and HBR PCM . No1mal down voice 

ePCMBITRATE L!iJ PMP VOICE ~ • S BAND 
via RELAY an d DUPLEX A 

I .1.Q CLIPPER OR SQUELCH OFF 
(conf erence mode) may SIii : 

NO 
YE S I 111 SQUELCH . I be Jva,labte 

ON 'l' llllf' OK 7 i--+ AUDIO CENTER Up vo,cr OK' 
S BO OUTPUT I CIRCUIT FAILURE 

I 
YES FAILED ! NO (6' © No11ly MSFN to tr•nsrmt (5) 

~ e UP TLM 
voice on the up data subcamer. 

lli PMP VOICE Backup up voice and up dala lrans-

I 
RELAY OR VOIC E DATA UP VO ICE m1ss10n must be 11me shared. Ac11on BU ---~ NORMAL UP 11 MODULATOR ~ ' Loss of S BD CE DETECTOR will resull m 1·2 KH 1 1one m head· 
FAILED n voice capahlllly Uµvo,ceQK? LED set until MSFN configures for up 

l NO 
voice backup 

I (4 (i' G) CMP PTT sw11c h w,11 be 
l.llJ e S BO XPNOR lliJ • S BO MODE 

inopera 11ve S BO recep11on wil l 
1edundJ111 xpndr VOICE REL AY 

br via mtercom bus 

1-. • Allow up to 30 sec e lNHRCOM (3) 
IOI ph,1sclnck !..B. 
aCQUISIIU) ll ~ OR IGI NAL • MODE vox 
ON vo,ce !, PCM 0 R TRANS (pnt 9 & 11)) 

I 
TER FAILED OK' CMP A11d 10 Cen rer 

NO 
(a) 

• S BO OFF 
• VHF off @ Pr ovines dll al!ema1e vo1Le c 11 

I ~\ e S BD MODE 
• VOXSW 6 cu l. bul no PCM capab1hty 

elf • AUDIO CONT 
~:PMPNORMA~ I ~PMPPM BACKUP @ The power amphl1e1 requi,es a ON VOt(P. QK? ER FAILED CE OUTPUT 

I 
Up voice OK' CUIT FAILURE 90 sec warmup period 

NO l NO (9 (101 @ S BD AUX TAPE TAPE act , 

I 
lill e S BD MODE llLJ B•ckup PCM vates lhe FM 1ransm111er and the 

PCM PCM riown 1mk l1!J PMPCOM 
alternate power amphlrer which 

• S BD PWR AMPL e SBDAUXTAPE MON VOICE OUT 
requues a 90 sec wa,mup perrnd It 

PRIM redundant TAPE PUT Cl RC UIT J31] LossolSBD I 
1s crew op 110n 10 transmit real time 

I 
pwr amp • PMP PWR AUX FAILED I up voice 

PCM . recorded data. or TV via the 
FM transm111er 

DN vo,ce & PCM YES 
OK? 

l @ Wit h one ot the power amph-

I 
lNO (111 f;ers failed 1he capability 1s lost 10 rm ORIGINAL 

transmit FM (recorded data or TV) 

~

1 

Loss of S BD D PWR AMPL s,multaneou:ily with PM iransm1s· 

voice and PCM LEO s1on of real ttme PCM and voice. 
I SM 2A 2281B 



DATE 8/7 /72 

SYMPTOM 

LOSS OF S BD 
VO ICE COMM 

(M SFN not within 
V HF ran ge ) 

SM2A-03-BLOCK II-(2) 
APO LLO OPER ATIONS HANDBOOK 

PROCEDURE 

ls-LM 
within line-of-

o S BD - T/R 
• VHF, PAD 

COMM, 
INTERCOMM -

YES 

LOSS OF SBD 
VOICE CO MM 
(MSFN within 
V HF range) OFF NO 

JO • UPTLM 
CMD - RESET 
th enN~ 

Voic e comm-:' 

NO 

14 Record on ORR 
steps and results as 
performed (LBR & 
voic e) 

o INTERCOM - IL! 
• UP TLM DATA -

UP VOICE BU 
(wait up to I min 
fo, lone) 

Tone? 

NO 

YES 

15 Request in blind 
MCC lend crew 
olerl - on, off.on, 
off (wait I min) 

Voic e OK? 

YES 

ZI PMP PM VOICE 
& TLM MIXER 
FAILURE 

(UP VO ICE PROBLEM 
& POSSIBLE ON VOICE 
PROBLEM ) 

'17 • UP TlM 
DATA - DAT A 

• S BO MOOE 
PCM - KEY 
(otlempt ke y) 

Key side I011e? 

NO 

3.1 

Voic e comm? 

NO 

JI • S BO MODE 
PCM - PCM 

• S BO XPN0R -
,edundo,,t xpndr 

Wait f0t S B0 ANT 
ind>60"o 

NO 

3-4 FAILED UPLINK 
COAX BETWEEN 
XPNDII: & PMP , 
DOWNLINK OK. 

Antenna? 

HGA 

8 
• AUDIO 

CONT - BACKUP 
(Alternate audio 
center) 
• MOOE - VOX 
o S BD-~ 

Sidetone? 

YES 

Voice OK? 

NO 

22
. SBOPWR 

AMPL HI -
redundant pwr ompl 
(wait 90 M!C for 
wormup) 

Voice OK? 

29 PCM +1 a voe 
POWER SHORT 
WHEN S 80 NORM 
MOOE PCM - PCM 

T/C CANNOT ACQUIRE 
f---.. +--r--1 PHASELOCK WITH 

13 I OMNIANTENNAS 

CANNOT ACQU IRE 
OR MAINTAIN 
PHASELOCK WITH 
HIGH GAIN ANTENNA 

9 
!lellote CCU, 

T -adopter and 
headset by 
substitution 

17 Request MCC 
configure far up 
voice backup 
(require,::: 3 min) 

JO • S 80 MO) E PCM -
KEY 
Key conlinuoui do~l!'5 for 
one minute ood itondb~ 
for no1mol voice •elpo-•se 
f,om MSFN 

When key not tequired 
• S BO M00f PCM -

PCM 
0eloyed downlink voice 
moy be a ... oiloble vio FM 
ORR dumpl 

inc,eoH" for J 0 

DOT Approx 10 
increoloe in S BO 
indico to, 5 u ·n. 

Cue g1ound whe n reody IO 

copy. 

0 

0 

PAGE 9-7 

REMARKS 

Due to numerous variables in lunar 
distance comm capabilities, this 
procedure attempts only lo r-::!ilore 
voice comm. Appropriate recon
figuration to res tore maximum 
capability will be done real 1imc 
bmed on nature o f foi lure. 

loss or neor lou of up YOice is 
indicated by S BO ANT ind >60°,,, 
(opproJt), and noise in heodiet if 
S BO SQUELCH OFF. loss of 
normal down voice should be antic
ipated if S BO ant ind< 80'%, 

(oppro>1). 

0 If configuration il already in ON 
VOICE BU, continue trouble
~Normol Yoice moy be 
ovoiloble on HGA or when MSFN 
range < 130K NM, 

0 

0 

0 

ERROR 

Normal down Yo ice via r-ela y and 
DUPLEX A (conference mode) "'ay 
,till be oYoiloble, 

When S BO XPNDR - redundant 
xpndr, hesitate momentarily in 
OFF. 

INTERNATI ONAL ,..,,ORS( CODE 

A 

B 
C 
D 

E • 
F 

G 
H 
I 

J •---
K 
L 

M 
N 

0 
p 

a --•-
R 
s 
T 
u 
V • • • -
w 
X 
y -•--

z --·. 

WA IT • - • • • 
END O F ME SSAGE • - • - • 
FRACTIONBAR -• •-• 
DOUBLE DASH - • • • -
INVITATION TO TRANSMIT - • -

SM-2A -14 70L 

8 
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PAGE 9-8 

SYMPTOM 

8 (Cont) 

"'-'SFN "f P('~T-, 
LO~~ Of 

~·ANGll'-;G 

•.• F• j ·IP • T 

"' [Al T!•.•f r,:~.• 

J.5 • i"MP M R -
~ fotte-n pl key) 

38 PMP •18 voe 
P\.VR SPL Y FAILED 

43 • S BO AUX 
TA.PE - ON VOICE 
BU 

Voice,~., 

YES 

47 BD AUX 
TAP( - TAPf. OP 
CH PO~,ITl0N 
~,i-TlD 

1.J\.'R~ 

• ~,.....,Dl 
Rt-.;G- .:NG 

YES 

(C.( 'F dDl 
r. • c ~ ! 

t. · . , 1·.e, 
F .h Th/, 

NO 

NO 

NO 

PROCEDURE 

36 
• S BD MOD£ 

VOICE, RELAY 
• S BO MODE PCM -

PCM YES 
• INTE RCOM (3) - T R 
• MODE - VOX 1,.,l9 

&IOI -
CMP Audio Cent e r: 
• '.::I SD - OFF 
• VHF - CJfF 
• vox sENS lw - ,2 

NO 

• AUDI() (f"')Nl -
SACK UP 

Voice cornm? 

NO 

41 Requeit MCC 
send CREW ALERT 
on-oul, rr,et 
MASTER ALARM , 
on-out, ,esel 
MA'l l[R ALARM 

44 
• S 80 AUX 

TV - SCI 

Voic e comm? 

YES 

48 S 8D AUX TV -
TV OR O ~f 
POSITION 
SHOl<H D 

7 • S BD )(PN()~ -
, e dvndonl xpr>dr 

• Allow vp lo Jo ,ec 
fo, phose locl.. 
ocqvi•.; ti on 

ltonging OK? 

NO 

3? UPLINK 
NORMAL VOICL 
INTf RFACE 
BETWEEN AUDIO 
CENTER & PMP 
FA IL ED OPEN 

42 
UPLINK 

NORMAL VOICf 
INTE RFACE 
BETV, EEN AUDIO 
CENTER & f'MP 
FAllED IHOPHO 

Voice comm? 

YES 

49 S BO AUX 
TA P( - CTR SV. OR 
DN voi'Lt Bll 
POSITION 
IHORTf D 

NO 

CO • UP TW CM -

~ 
G1ound will 
communicote by 
moue code 
displayed on dsky 
as follows 

One cha,oc re, pe• 
reg is re, 

DASH I 
DOT 0 
Fill 9 

46 LOIi O F PMP 
POWER SUPPLY 

50 • Configu, e 
fa, TV and u~ cue 
cords fo, downl i11l-
Up comm pe• st ,: p 33 

1--.... i-,-- Rangi ng limit ed 
t r sL-i n lroc o;i ng 

0 

DATE 8/7 /72 

REMARKS 

(Ml-' P TT ,witcl , will he 
inop,:ro1i ve . S 8D ,ece~tion 
will be vio in1~com b,.,s 

0 Coo,dinoie w ,th MSFN 

G 

G) 

0 

0 

::he,, SBO >Prl0~-,,•d1.1••do• 1 

~ h es Totr mo,t>r• •c,, ily 
Q FF . 

\lon t,od ing perfo,,..,ed by 9,0,.,,d 
,odor, no c rew 0Cl•0• t.,q vi, ed, 

Original XPNO~ is vsobl e lo, oll 
fvnctions ,:,.- c f'pt •01>9in9. 

Tl ,: copob 1i•, ,s I.,, 1:1, o• V""•' 
, ,:corded P(f,.' s,..-ulto• !"Jut, .,.,,, 

eol 1,..- , P(f,' 

I 

, 



DATE 8/7 /72 1 

SYMPTOM 

11 
HI GAIN 
AN TE NNA DOES 
NOT RESPOND 
PROPERLY TO 
MANUAL PO INT
ING COMMANDS 

12 
CANNOT ACQUIRE 
OR MAINTAIN 
PHASELO CK WI TH 
HIGH GAIN 
ANTENNA 

SM2A-03-BLOCK II-( 2 ) 
APOLLO OPERATIONS HANDBOOK 

PROCEDURE 

• HI GAIN 2 • HI GAIN 
ANT SERVO ANT BEAM · 
ELEC · redundant WIDE 
servo electronics • Assure phaselock 

Antenna responds NO achieved 

properly? • Rotate each of 
the HGA dials 

YES (Max travel) 

Signal strength 
varies? 

YES 

4 OR IGINAL 
ELECTR ON ICS 
FAILED 

10 TEMPORARY 
BINDING OF THE 
GIMBAL DRIVE 
MECHANISM 

2 e UPTLM Assure that 
earth LOS is not 
within shadow area 

Does HGA respond 
properly 10 manual 
pointing commands? 

CM □ · RSET then 
YES !ill..B.M-

HI GAIN ANTENNA 
DOES NOT RESPON D 
PROPERLY TO MANUAL 
POINTING COMMANDS 

Phaselock acquired" 

Restore voice 
comm 

• PCM BIT RATE · 
LO 

• SB□ AUX TAPE · 
ON VOICE BU 

----- • Reattempt voice 
contact 

• Reselect HI GAIN 
ANT 

YEI 

NO 

omniantennas 
• HI GAI N ANT 

PWR · OFF (for 
20 min) then PWR 

• Manually com-- -
rnand antenna 
movement 

HGA follows man-
ual commands? 

If VHF not 

6 Select omni· 
antenna 
• Select favo rable 

omniantenna 
• V64E (if 

necessary) 
YESf---- ----4 

Phaselock acquired? 

redundant xpndr 
• Allow up to 1 min 

tor phaSl:lock -------yes acquisit,cn 

17 HGA 
MICROWAVE 
EL ECT RONICS 
FAIL ED 

l l MICROWAVE 
WIDE DR NARROW 
TRACKING CIR 
CUITRY FAILED 

omni antenna 
or 

• Ut1l1Ze HGA 111 
manual mode 

Phaselock ar.quired? 

NO 

l3 TRIPLEXER 
OR RF COAX 
CABLE FAILED 

voice comm. 
Poss,ble loss of down 
link voice com m. 
• PCM BIT RATE 

1Jl 
• S BO AUX TAPE 

ON VOICE BU 
• S BO MOOE RNG · 

ANG 
conimue op11mum 
ant switching 

NO 

NO 

Perform CSM 
yaw left, pitch down 
at~itude maneuver 
Indicators respond 
properly? 

YES 

AN TENNA 
LOCKIN G MECH -
AN ISM WAS NOT 
LO CK ED IN PLACE 

4 

HGA PAR · 
TIALLY OR 
TOTALLY 
IMMO BILIZED 

12 Attempt vo,ce 
comm at least once 
per hour on the 
GET hour 
• S BO MOOE 

PCM · ill 
e PCM BIT RATE . 

.ti! 
e S BO MO OE 

ANG · OFF 
• PerformCOmm 

check 
If no contact 
• S BO MOOE 

PCM · PCM 
• PCM BITTA TE . 

LO 
• 580 MOOE 

RNG RNG 
• AttemptORR 

dump ol 
recurded voice 

A I comple 11011 of 
dump 
e S 80 AUX TAPE 

ON VOICE BU 
When range <( 60K 
NM 
e VHFAMA -

SIMPLll 
• Audio cen 1er 

VHF AM T/ R 
• Standby for MSFN 

call 

PAGE 9-9 

REMARKS 

CD Assumes that MAN UAL MOD E 
has been selected and th3t both HGA 
command dials have been rotated 
back and forth"='30° several times. 

@ If antenna pointing is incorrect, 
phaselock can still be achieved but 
with a reduced signal strength. 

@ 11 HG A usage mandatory orient 
CSM with HGA pointed toward 
earth; HI GAI N ANT BEAM · NAR · 
RO W. Rotate HGA pitch and yaw 
command dials to correspond 10 
meter readings. 

© Indicators will display ac tual 
antenna position. If look angle is 
outside shadow area HGA may be 
utilized when CSM attitude permits. 

G) Loss of uplink phaselock is indi
cated by no ise in headset an d S-BO 
antenna ind <30%. 

(D When S 80 XPNOR · redundant 
xpndr, hes,tate momentarily in OFF . 

@ If in medium select wide . 

SM 2A 22B2A 

11 
THRU 

12 
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SYMPTOM 

13 
CANNOT ACQUIRE 
PHASE LOCK WITH 
OMNI ANTENNAS 

SM2A-03-BLOCK II-(2) 
APOLLO OPERATIONS HANDBOOK 

PROCEDURE 

• Select V64E NO 2 • Select proper 
(check ant se lected) 1-;.... ________ IH antenna (wait 1 min 

Ant OK? for phaselock) 

YES Phaselock acquired? 

NO 
________________ .,. 

4 • S B □ XPNDR · 
redundant XPNOR 

eAllow up to 30 sec 
for phaselock 
acquisition 

acquisition 
• Attempt phaselock 

acquisition with 
all omniantennas 

Phasel ock acquired? NO 

YES 

If VHF not 
available, wait 5 min 
for possible MSFN 
problem 

• Attempt phase
lock acquisition 
utilizing HGA 

Ph aselock acquired? 

NO 

YES 

Phaselock acquired? 

11 FAILUR EDF 
RF SWITCH TO HI 
GAI N PO SITION 
OR OMNI 
ANTENNA FAILED 

comm. 
ePCM BIT RATE · LO 
• S BO AUX TAPE :-ON VOICE 

BU ---

• SB □ MOOE ANG · ANG 
Continue optimum ant switching. 
Attempt voice comm at least 
once per hour on 1he GET hour 
as follows: 
• S BO MOOE PCM · ctr 
• PCM BIT RATE · !!!-
• S BO MODE ANG · OFF 
• Perf orm comm check 
If no contact · 
• S BO MODE PCM · PCM 
ePCM BIT RATE · LO 
• S BO MODE RNG~NG 
• Attemp t ORR dump oi7ec orded 

voice 
At comp leti on of dump • 
e S BO AUX TAPE ON VOICE 

BU ---
When range< 60K NM 
• VHF AM A · SIMPLEX 
e Audio Center VHF AM · T/ R 
• Standby for MS FN call 

DATE 8/7 /72 

REMARKS 

(D Loss of uplink phaselock is indi· 
cated by noise in headset and S B D 
antenna ind< 30%. 

@ When SB □ XPNDR · redundant 
xpndr, hesitate momentarily in OFF . 

Q) Performing roll maneuver elimi
nates omniantenna as failure . 

SM -2A -2283A 
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PAGE 10-2 DATE 8/7 /72 

ECS MALFUNCTION INDEX 

I I 02 FLOW HI I I 
RED 

·1a o2 FLOW HIGH 

2 02 FLOW LOW 

3 SURGE TANK PRESS HIGH 
4 CABIN PRESS HIGH OR INCREASING 
5 SURGE TANK PRESS LOW 
6 CABIN PRESS LOW OR DECREASING 
7 CREW UNCOMFORTABLE IN CABIN 
7a CABIN HUMIDITY HIGH 
8 CLINGING SUIT 
8a NO 02 FLOW THRU PGA 

9 ,....I ,--1 ____ - _-s u:::::I _T-_-co=MP=R=E s=so=-R=--=--=-.---1 I 

RED 

9a SUIT COMPR 6P LOW 
10 BALLOONED PGA'S 
l I CREW UNCOMFORTABLE IN SUIT LOOP 
lla SUIT CKT HUMIDITY HIGH 

12 I I CO2 pp HI I I 
YELLOW 

12a CO2 PART PRESS HIGH 

12b CO2 PRESS LOW 

13 CO2 FILTER SEIZURE WITHIN CANISTER 

14 I I GLYCOL TEMP LOW 
I I 

YELLOW 
14a PRIM ECS RAD OUT TEMP LOW 
l 5 PRIM ECS RAD OUT TEMP HIGH 

16 PRIM GLY EVAP OUT TEMP HIGH 
16a PRIM STEAM PRESS LOW 
17 PRIM GLY EVAP OUT TEMP LOW 
18 PRIM GLY ACCUM QTY HIGH 
18a PRIM GLY DISCH PRESS HIGH 
19 PRIM GLY ACCUM QTY LOW OR DECREASING 
20 PRIM GLY DISCH PRESS LOW 
2·1 SEC GLY EVAP OUT TEMP HIGH 
2·1a SEC STEAM PRESS LOW 
22 SEC GLY EVAP OUT TEMP LOW 
23 SEC ECS RAD OUT TEMP HIGH 
24 SEC ECS RAD OUT TEMP LOW 
25 SEC GLY ACCUM QTY HIGH 
26 SEC GLY ACCUM QTY DECREASING 
27 SEC GLY DISCH PRESS LOW 
28 H20 DUMPING OVERBOARD 

28a POTABLE H20 QUANTITY DECREASING RAPIDLY 

28b WASTE H20 QUANTITY DECREASING RAPIDLY 

29 FOOD PREP WATER TEMP LOW 
30 ENTRAPPED GAS IN POTABLE H20 

31 URINE OVERBOARD DUMP NOT DRAINING 
3la WASTE H20 OVERBOARD DUMP NOT DRAINING 

32 INADEQUATE VENTILATI ON AFTER LANDING 
33 WATER INFLOW AFTER LANDING 
SSR-1 SECONDARY LOOP ACTIVATION 
SSR-2 FROZEN STEAM DUCT 



I DATE 8/7 /72 

SYMPTOM PROCEDURE 

L
==F=LC7N:0:2:H:l=!.Jl---.. r0......_7_fl.a.ow_h_lgh_?_-j~~.,j ~~ri;oit~=•~~b~:.,ln 

decompren ion If 

Light on 11, 

la 

>1.0 lb,11,, (a,..,_ 
16 - time 6olay) 

>o.4.5nv,,, . 

NO cobln prau oho 

C/W FAILl.aE 

Verify vlv pos 

•WASTt STOW 
VENT vlv -
CLOSE 

•OVID DUIN vlv .. 
Qff 

enJNL VENT vlv -
OFF 

• DIR 02 vlv - clo. 
•CAI REPRESS vlv -

OFF (CCW) 

02 flow deer? 

NO 

lfG oo l • IOnt 
•EMU CAI 1"1lESS 
•I · OFF 

• H2Q/ GL Y TK lfG 

0

001 · _OfF __ 

YES 

I°""' or decr901ing 

WASTE H:i() 
QTY DECl 
RAPIDLY 

vlv - clo1e {pud,) 
• Cl.an tcrffn (3) 
• SUIT RETURN 

(/,"~~(pull) 

32 • rh CAI PRESS 
Elf vlv -~ 

o lh CAB PRESS 
RELF vlv -~ 

02 flow ir, c r? 

N O 

39 
•H2O/ GLY 

TK REG ,ol - 7 
o H;iO/ GLY TK

lELF _, • l 

C,'81N 
PRESS LC7N 

I OR DECR 

11 IUIT RETURN 

vlv - 2.J'~1 (pull) 

NO~------0, flow dec:r? 

CABIN PRESS 
HIGH OR 
INCREASING 

determ ine magni
tude of leok 

PAGE 10-3 

REMARKS 

0 Nonoal ,onvo 0.~ to 0.45 11,,1\,,. 

0 Contin!A with 02 Flow Hi pro
c.dUJe and ute C/W It ond ....,~ 
tonk blMd down 01 indication of 
07 flow. 

0 A turi,o tank • C,yo ,.._ &P ol .50 
pai wlll verify o high 02 now. 
Typical HI OYO n::-S~GE 
TK &P, 

S0PSI"' 7.7 lb/I,, 
100 PSI., 4 . 6 lb/I,, 
150 Pli- 5.9 lb,'\,, 
400 PSl'I,. 10.0 lb/\,, 

0 Plocinv ri'le MAIN REG A & I -
cl~ and noting o OKreoa 
~ w i II va Ii date the 
Nntor indication. 

G) This octlon v•lf1 .. that I~ 
•ntly opened YUi.,. ho& not cca,w,d 
lnc:'9Gled O2 flow, However, 
high 02 flow nonl'lal d\.ring cabin ... --. 

0 ~ partlolly a.+lt.d mod. It.: 
• SUIT CICT ltfl vlv • ~ 
• DEMAND REG vlv • J2.!!:! 

0 If l«tik i, not lao~fr9d o-.d 02 now 
f9Maint high, ml• ion tiffle may t. 
•ld9nd.d by thutflng off t+w 1Mffl 
Oz ,ws,.,lation , ,w~ning ...... 
whitt, nK•IIOf'Y to MD Into., ccailn 
,....,,. .... for oc:tuotlon of the 
c,cllc ocQ,NM,1 lcrton . rfac:1"9 tt. 
WA51t STOW VfNT .. 1,. lo 
VINT_,,,. ,... .... nt tha caWn ,.., .. , 
..... 1 ... ff'Oftl oc:tvottng . 

0 MSFN • ..., dl1tl.,..hl, •
- - lellu'" by _,1,. .... ..- ........ 

I M -2A-150JW 

·1 

THI 
1 i 



PAGE 10-4 DATE 8/7 /72 

la 
ONT)t--S_Y_M_P_T_O_M_~ ________ P_Ro_c_E_D_U_R_E ________ -+-__ R_E_M_A_RK_s __ -4 

HRU 
/1, 

la (Con!) 

o
2

FLOW 

LOW 

< 0. 25 lb/Iv 

S~GE TANK 
PUS S HIGH 

> 9J5 p,i 

> 5 3 pt i 

47 Check flow 

• MAIN REG A and 
! -CLOS£ 
(momentarily) 

02 flow Oler? 

YES 

• SUIT H20 

ACCUM AUTO -

Verify 02 FLOW ind 

Momentary f low incr ? 

NO 

• SUIT CKT H20 
ACCUM ON -J_ 
then l_ (se veral 
t imes) 

NO 

56 HiQ ACCUM 

I - O FF 

o
2 

fl ow de er? 

NO 

59 • H20 ACCU M 

2 - Qff. 
• Hp ;.ccuM , -

IBll. 

0 2 flow deer ? 

ES 

0
2 

flow > 0 . 7 tb,/\u 7 

NO 

02 flow 
ien,or calib 1hift 

1, 

02 PHSS 
ABNORMAL 

Re tvrn to 
L___...,-- orig inal sw 

configuration 

• W"5Tt STOW 
VENT vl v - Q.Qll. 

N O 

SU~G[ 1"NK 
Pll[ SS LCM' 

R~v• power from H2<) 
accumulator . 

H20 'OCCVff'IUlotor con be marouolly 
opera ted . 

Mox 02 bleed into wit loop will 
be 0 . SS lb / hr (fro,o, whid, metabolic 
u .. and cabin 119akoge will be token ) . 

. Thh failure don not Mc•oo,lly 
preclude manual operation of ~ 
oHected H2') accumulator . 

Cycling opet"otlon rrray fi.ee 1ticldng 
valve . 

lo• of elecff lcol cyclic control of 
offect.d H2<) occ""ulator . 
Periodic mor..,ol vol.,• operation 
the only m.ant of actuat ing H:z() 
occUfflulotor . 

0 Norma l ronae 0.25 - 0 . 45 lb/lw , 

0 

0 

0 

0 

0 

Moy toke up to -45 minut• mox. 

MSFN can di.tinuuith betw..., 
~ two foilur• . 

U• h,ijheit cr yo tanlo: i ,-,d icot io,, 
to eit irr,ott w rge tanlo: pre,..,,.. 

Surge tanli: prenure tn0y be 
del'ermi,wd by -ntor ily 
poi, ition ing REPUS S PKG v lv -
f!li. and reod repreu pod: 
pt'"HJ ,,,.,., a f "er 1tabil izol io,, 

Cabin pnu..-e > S. J psi i , 
norlftOI aft• il'\Mrtian. Normal 
ronee i , ,.1 to 5.3 psi . 

SM-2A-1504V 



DATE 8/7 /72 

SYMPTOM PROCEDURE 

1 • CRYO PRESS SUR GE TANK 
PRESS LOW -----r~ 

< 835 pti 

IND ,w - !fl 
,_C_,yo_ tl._p,_n_, -,ow-?~ -Y-ES _________ --4'1-:..J CRYO 02 

NO 

S.n10r check 
• REPRESS PKG vlv -

ON (mOOMntarily) 
then OFF 

STORAGE FAILURE 

1---==----i NO 4 SURGE TK 
Ro,..u pkg ~----------~--'PIIESI SENIOR 
P,.11 deer? FAILURE 

CABIN PIIEII 
LOW OR 
DECREASING 

6 line obstruction 
che ck 

• SM 02 SUP vlv -
ON 

• s'RG TK 02 vlv -
OFF 

• DIRECT 07 vlv -
OPEN (CCW) 

• Ine r 02 flow to 
0. 95 lb;I,, fo, 
4'5 MC 

02 flow ind rt1m0 in1 NO 
at 1.0 lb/hr? 

YES 

9 SRG TK 07 . 
vlv -Qff. 

Surge tk preu Mer? 

NO 

12 
holote repreu 
02 tk(,) 

• SRG TK 02 vlv -
QJ::! 

• RE Pll EIS 02 -
~(verify) 

• EMER02-
-'.I.ml 

~ :::.~~ supply 

NO 

1-------i NO 
Cab preu ,tops inc:r? 

YES 

22 MAIN REG A 
VLV FAILED OPEN 
OR RELF VLV 
LEAKING 

7 OBSTRUCTION 

. IRG TK 

NO 

13 SURGE TK RELF 
VLV LEAKING 

NO 

clme 
1--- ------1 YES 

Cob pre n 1top1 incr? 

NO 

CAB IN PR ESS LOW 1 Ve rify cob preu Yl:S 2 • CAB PRE SS 
OR DECREASING ,----t-~ ind 1--+t-;:'R.ELF vi"' (2) -

SUIT PRESS ind 
=i-CA8 PRESS ind? 

NO 

CA8 PRE SS 
SENSOR INST 
FAILURE 

• Don PGA '1 

CLOSE 
e WA!ff" STOW 

VENT vlv -

CLOIED 

Cob preu incr? 

NO 

02 PRESS 
ABNORMAL 

Reopen 02 vlv 

• REPRESS PKG vlv -
~ (when surge 
tk deer lo 500 psi) 

• SRG TK 07 vlv -
ON 

An obstruction 

tevere ly limits 07 
wpply rote . Moy 
enentioll y limit wp• 
ply to that ovoilobl e 
in CM (wrge tk plus 

repreu 07 tk) 

18 • REPRESS PK G 
vlv - E.!.IJ until 

REPRESS 02 PREii 
ind reod1 800 p1i 

• REPRESS PKG vlv -

~ 

21 MAIN REG B 
VLV FAILED OPEN 
OR RELF VLV 
LEAKING 

23 02 LE AK 
BET WEEN MAIN 
RE G AND 02 
FL OW SENSOR 

0 

0 

0 

0 

0 

0 

0 

PAGE "I0-5 

REMARKS 

Rf PRESS PKG vlv - £.W.; repreu 07 
1Uppl y lo perform surge tonk 

function. 

Use REPRESS 02 RELF vlv for surge 

tonk preuvre relief . 

1f subsequent 02 mask u~ ;, nee -
eua ry, po1i1ioi, REPRESS PKG vlv ta 
FILL . Exceuive 02 consumption 
;:;;:;:;lh . 

Thi1 1tep may require comide roble 
time . 

MSFN con di11in9u i'" between 
the1e rwo foilures by repor ting 

02 1yttem prenure . 

Mointoin cl cne po1i1ian on leak ing 

valve . Ca bin pre1w re relie f valve 

redundancy 1011 

Maintain fvlly suite d mode 
EJ1ceuive 0 2 con sum ption ,f cabin 

preuure is m.ointained The ,uir 

circvit Vlovld be purged ro elim i 

nate accumulated H2 01 fo llows 

o . Periodic purge (ever y 6 houn) -

DIRECT 02 vlv - OPEN (full y) 
ror one minute then closed . 

b. After vse of water gu~ 

drinking, provided 02 wpply 
p«mih DIRECT 02 vlv -

OPEN (fully) for 8 seconds then 

clmed. 

SM-2A-1505V 

5 
THRI 

6 



7 
HRU 
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PAGE I ()-6 

SYMPTOM 

CR[W l C,rw condition"' CO l D 
! INC<. ' MF OR T A81l 

IN CABI N .-"---•I 

( ABIN HUM IDI TY 
HIGH 

NOR MA L 

P1<1M Gl Y 
f VAP OU T 
TEMP HI G H 

11 ,c_ ,11rc1,•d ni g h 

!,vmill+t) ...,;;J COV\f' CO2 
!ih, .. ~..., t'Jlmg (heel. 
filre,\ hov1ly fOf coniste, 
c. lt>o,on.:.t• oncl , eplocf' 
ld1t>1s ii sw O;"llir,g is 
SV\D~•ct.•d 

N O 

I l o 4 

PROCEDURE 

YFI 

1£( GLY 
EVAP OUl 
TEMP HIGH 

N O 

ECI 

11 / ll 

CREW UNCO M FO RTABLE 
IN SUIT LOO P 

SUIT ( ;;T 
HUMIDITY HIGH 

I 
(11 Alt 
Y (R: [ WM(N ,------,-, ,~-~1---41;_-~-c-, -,g-, -"'- , - , -, ,~, 

cu~~c.1~...... ,-

••• •• _J 

ON£ 
(R f NMAN 

• PC,.t. ...... t- ilicol 
corr•e c,o OD'\ 

I I I "': 

~1 IT I l l 
fl 

1---=='----~ NO 
11,,q,••~ s,,, , ., 

Yt S 

i<'fQ11CfO 02 
l"l f LOW SET.'IH N 
SUIT ft(' I, /l: 
A ND PGA 

, e ,f ., o lvt

p O\+!,ons 

• PCA ,mholi col 
c.onr ecro, OD'\ C.l 

• MAIN RE G ,?l 
C PE N 

• O[ f. \A NO ll £ G "'°' -

I 
BOT H 

• sij'ij""" FLO', . I,.. • 31 · 
\ UIJ FULL FLO\', 

• SUIT T[<:.J I - Qf£ 

N O 

6 C ling ing sui~ 

co1,n ~ by incorrec tly 
positionPd volve 01 

vnsoti~ focto, y 

PG A umb ilic al 
m1,•, connt-c1 

PR1M G l Y EVAP 
OU T H MP LOW 

PR IM Gt Y DISC H 
PP.fSS LOW 

£Cl 

27 I 

SEC G l Y DISCH 
PRE SS LO W 

DATE 8/7 /72 

0 

G 

0 

0 

REMARKS 

Vot,d o• I i.J • ,.,,,.. . 

r e \ !P d o \ e c o· f.gu 0 1,0, 

,.•SH, ,o e .. i, Ion .... f 
100 p \i , :u• • (lot: •' cb \r 

ll[ PR ES' , I,.. 10 mo" 
p\, o cohi,• p eu 

Mrtobolic requ1rt-m rr,1 pt't cre w "O" 
i \ oppro , 1mo tely 0.1 lb h1. 

5M- 2A- 1506J 

! 
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DATE 8/7 /72 

SYMPTOM 

Ha 
NO 0 2 FLOW 

1 HAU PGA 

CABIN IS 
PHESSlJRIZrn 

02 fl uw to full y 
suited c, ewmen 
must he esteb• 
lishP.d wi thin one 
minut e or asphyxi 
r11 io11 my result 

•Veri fy PGA/ 
Umbilical QO 's 

• Cycle SUIT 
FLOW vlv then 
SUIT FULL 
FLOW 

PGA flow? 

Pressur ize Sui t 
Loop 

• SUIT TEST vlv · 
PRESS 

• 01 RECT 02 vlv · 
OPEN until suit 
press ~ .- 2.0 psig 
then . close 

•02 OEM REG · 
Q££ , 02 flow 
It • out 

• No flow crew -
man disconnect 
inlet 02 umbihcal 
from PGA. Sui t 
loop press will 
drop to cabin 
press 

• SUIT TEST vlv · 
OFF 

PGA press drop 
to cabin press 
when hose dis-
co nnected? 

NO 

•02 OEM REG · 
BOTH 

• Pop one glove to 
re lieve PGA prt11 

• Doff h1fm1t1 
and gloves 

PROCEDURE 

2 QO 's IMPROP 
ERL Y CONNECTED 
OR CHECK VLV 
(FLAPPER) IN 
SUIT FLOW VL V 

YES WAS FAILED 
CLOSE 

4 CHECK VLV 5 Reconfigure 

YES 
(F LAPPE A) IN •02 OEM REG · 
SUIT FLOW BOTH 
VLV WAS STUCK • Connect lnllt 02 
CLOSED umbilical to PGA 

PAGE ·10-7 

REMARKS 
ASSUMPTIONS 

• For single crewmen nperetion , 
select end alternate crew stet ion. 

• Other two crewmen were gettinq 
02 flow to PG A's. 

(Doetecttd when helm•t and 
gloves donned and SUIT Fl OW 
vlv was positioned to Suit FU LL 
FLOW --

@This action will increase AP 
across suit flow vfv check vlv. 02 
DEM REG must be posit ioned to 
OFF to prevent seal scarring when 
suit test vlv is turned off . 

@rhree man closed su it loop 
operation capability is lost. 

SM-2A 2369 

Ba 



9 
"HRU 
10 

PAGE 10-8 

9a 

SYMPTOM 

RED 

Light Ull d 
Cu111p1essu1 .lP 
<022ps1 

SUIT CO MPR 
.l P LO W 

< O 32 psi 

BALL OON ED 
PG A'S 

SM2A-03-BLOCK II-(2 ) 
APOLLO OPERATIONS HAN DBOOK 

YES 

8 Su,1 cu111p1 ck 

• Red1111cla111 SUIT 
COM PR al tcrndle 
bus 

Su n cu 111 p1 .J.P 111cr? 

NO 

PROCEDU RE 

preSStl l S llldY ,emJIII 

111 uper.1 11vc lu1 nu 
IOlllJCf 111,111 one 111111 

ute ur JSp ll yx 1Jl1u11 
nJ..ty 1esu l1 

02 fl ow cleu 1 

YES 

13 • □ E MA D 
RE G sel BOTH 

e H20 ACC~ 
lh11ihl Q£.£_ 

CW FAIL UR!: 

NO 

13 DEGRAD ED 
OUTPUT OF HOTH 
CO MPR TWO 

.-----+I COM PRO PERA 
TION REQ UI RED 
FOR CREW 
COM FOR T 

YES 
12 e SU ITCOM PR 
(bulh} ~ 
hu se~ 

Su1 l rn111pr .J.P 111u"J 

NO 

16 BOTH SUI T 
COMP R FAIL EO 

17 • WASH 
STOW VENT 
,1, VENT 
If r~qu11cd t 1 111,1111 

l,1111 CO2«- 7 6 111111 

Hy 
e UIR ECT U2 ,I. 

OPEi\ cc1·, '" 
rcq 

• Lh SUIT cur:PR 
61 upe11 

DATE 8/7 /72 

REMARKS 

0 Subsequent compressor opera
tion verified by monito ring supp ly 
hose flow and humidity leve l. 

0 Unsu11ed compressor 6 P of 
approximately 0.275 psid is normal 
with SUIT FLOW valve in SUIT 
FULL FLOW pos1t1on. --

CD Pressure me across suit com
pressor 1s 0.36 psi 1n cabin mode 
15.0 psi) and 0.26 psi at emergency 
suit pressure (3.75 psi) . Suit comp, 
6P of 0.1 ps, w,11 adequately scrub 
cabin air for unsuited operation . 

© Hum1d1ty and CO2 conuol 
lost. lnadequa1e suit vent1lat1on 
obtained by opening DIRE CT D2 
vlv. PGAs will balloon up to 
0.32 psi above cabin if in suited 
mode. Use emergency O 2 masks 
if in cabin mode since CO2 indi
cator inopera11ve. Some consid
eration may be given to taping 
a CO2 absorber element to the 
cabin fan inlet. 
Metabolic Load 
BTU /HR /Man 

02 Flow · 3 men 
masked LB/HR 
at 5 psia cab press 

1500 6.6 
750 3.4 
500 2.2 
400 1.6 

® W11h CO2 level at 0.1 mm Hg 
at time of s111t comp r fai lure. CO2 
will remain< 7.6 mm Hg for times 
shown a1 following WAST E STOW
AGE VENT vlv pos1t1ons. 

VL V Pos1t1on Minutes 

CLOSE 
VENT 
VENT plus 
side hai ch 
dump 
venti 1ly 

74 
77 
80 

0 Slightly ball ooned can be 
vm f1e d by 1he su it to- cabin ~ p 
1nd1ca1or > ,era Cab111 to su it 6P 
maintained al 2 5 to 3.5 in H20 . 

0 Recycl111y vt1 lve serveral 11mes 
mc1y co rr ect excessive □ 2 fl ow. 

CD Lec1krn 1:, □ 2 demJnd requ l,Hor 
1s still opera11 onal Jnd m,.-iy he used 
for depressur1zed Cllhrn mode 

© H20 ,1ccumul,.1 1ors may be used 
manually lur H20 removal wit h 
excessive O 2 usaye 

S~ 2A 2255B 

.. 



DATE 8/7 /72 

SYMPTOM 

CREW 
UNCOMFORTABLE 

IN SUIT LOOP 

1 lo~-------, 

SUIT CKT 
HUMIDITY HIGH 

CO2 PP HI 

YELLOW 
ligh1 on if· 

CO2 PP >7 .6 mm Hg 

120 ~------, 

CO2 PART PRESS 
HIGH 

>7 . 6mmHg 

12b -------, 

CO2 PART PRESS 
LOW 

< I.OmmHg 
continuoll 

Uncorrected high 
humidity will cou,e 

CO2 filter ,welling. 
Check filt e r, hourly 

fOf coni1ter clear
o nce and replace if 
,wellin~ is ,u~cted . 

SEC GLY EVAP 
OUT TE MP LOW 

PROCEDURE 

SUIT COMPR 
/!.PLOW 

SEC GLY 
EVAP OUT 
TEMP HIGH 

Hg, go lo sh irtsleeve 
ope,o ti on ond ut.e 

emerg 02 mash 

7 Wane rank qty YES 8 • PRfiS PELF 
ind fvll? f-'-"------.i,v-;--lv - Ol.JYIP A 

NO 

9 • SUIT H20 ACCUM 
AUT O - Cir 

• SU IT CKf1t20 ACCUM ON
I (or 2) (Of 10 sec 

NOH: Repeat H!ve rol times 
ot ) 5 mii,uie inrervoh 

02 flow peg, high when 
switch is ocluoted? 

CO2 PP ind 
>7. 6mmHg ? 

YE S 

NO 

Iv• ril wo)te ti. 

qua,,tily 25 ) 

15 
Monvol H20 

r emoval 

I----,~• SUIT CKT H20 

• Diw:ontinve H20 e vop 
operation 

• H20l GLY TK PRESS 
REG- OFF 

• Allow ~eu 10 bleed 
• H20/ GLY TK PRESS 

REG- BOTH 

Humidi ty deer overt ime ? 

ACCUM ON - I 
(or 2) for 10 le;; 
os r~ for cr ew 

comfort 

prevented I\Ormol 

water removal 

WASTE H20 

~ DUMP NOT 

~DRAINING 

S[CONOARY 

~--~---I LOOP 

J Ck C07 olno<l,., 
filt er,, 

e Position CO2 
coniue r d iyerter 

..,1., hondl e olter
notely to A and 

I to obto~ 
itobiliud CO2 PP 
reading, 

• Chonge coni1t e1 
with highesi CO2 

readi 

CO2 PP dee,? 

NO 

ACTIV ATION 

YES 

PAGE 10-9 

REMARKS 

0 AmJmu SU IT FLOW RELF volv e i1 

OFF . 

0 

0 

0 

0 

0 

Ope,otion i~ 11e,ified by 02 f-L OVI 

indico tor pegging high within o 

te n minu•e pe riod. Ac cum cycle 

occur, at CTF hf"" 10 min mork 1 

(i. e . 0, 10, 20, etc . I ond CTE 
clo cki GET. 

Operot ion of No. I for 2) H20 

cccumula to, may ,till be possible. 

Thi1 con be ve, ified by plocing 

H20 ACCUM I 101 2) valve to 

MAN for 10 \ec. end the,1 O FF 

no ting c high 02 flow whi~olve 

i1 in~ oo,itioo . 

If c rop,d increcs.e: in woil e water 

quant ity i1 not ed , re le cs.e: SUI T CKT 

H20 ACCUM ON twitch. 

Hurriidity ond wot e , corning out of wit 

1vpply ho ,e should be g, eate1 than 

thot cou.ed by C0f'lden10tioo frorn cold 

u,ucture bef01 e p1oc eed in9 10 thi1 

1te p. This re move s oi, f,orn suit ck1 

H20 cecum. Howe ve r, tim e fo, tonk 

bleed-down i1 dependent upon the 

following woue H20 tk q uonti t ie1· 
8Q'Jcc I hr 

500. J hrs 
10<'t 5 hr1 

(MS FN re oc:h H7Q g ly tonk p,e11! 

Operc t io<' of No. I to, 2J H20 

cccumuloto, cc,1 be moi ruo1 ned Li~ 

manual octuctio,1 of wli:noid 

switch or monvol ope101i011 or 

~electo, volYe. 

A bloc~ e d wo11e Hi() d ump 1111e 

con be COflC luded if rhe w011e 

HiO io n~ q ty were .... e,if,ed full 

i,1 Uep 7. 

Su,t heat ••change , mu11 be 

bypcuwd mo<'lually for lu1u,1: use. 

In the pr imary ht e1tt t10o,-le • .. ,ode, 

this fodure could be c. ou,ed by o 

moto, or control ,~ i tch fo,h,11e. 

0 The CO2 P_P HI .-.or,,i• g_ l,9h1 "'0) 

bc t•<1,11gv11hcd t > ~1111,,1 ti ECS 

PR ESS XDUCER 2 MNA. Ho, ,-~ ,., 

rhii elim,11otC!'1 1rdv<1do11t Mi"l l v\ 

,-, l..)ufCf'\ to th(' l;>llo~ i 'J 

senion: 

e Cobi " preu i"d 

e 02 fl0w ind 

e GI) itm ~cu i11d 1P1 il 

e 02 mcnitold µrt-u IMSF f ll, 

0 1¥\onuol CO2 portiol preuure 

cOfltro l co n be occompl,ihed by u.e 

of DIRECT 02 vlv operctoon , 01 

emergency 02 iro1ki con be u~d 

SM-2A• l 508M 
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13 
HRU 
15 

PAGE l 0- "IO 

REMARKS SYMPTOM I PROCEDURE 
.._ ______ _.._ ________ .::.:::~-_::-_-_-_-~_-_:_ ________________________ .:::.:::_-_::-~------+----------, 

(i'\=I I 2 I Songl• can11te_r _o'-pe_ra_t_io_n _______ -i 

V • SUIT FLOW RELF · OFF 

COi FIL TEA rt l...!J EXCESSIVE • CO2 cstr divert vlv · both (ctr) 
SEIZURE WITH IN I SWELLING OF r--+ • 01ver1 flow through seized filtor momentarily when 

replacement of operational filter is requ11ed 
CANISTER CO2 FIL TEA • Use CO2 PP ind as filter roplacement ind 

13 
(D Immediately repla~• a filter 
suspected of melling. 

--=--====-.::::: r ti) 14 ~ I I I I Rad p11m out 

I GLYCOL L..___o.._h.,;',p 111d 

TEMP LOW I < 300 ;1YES r.;-, 

NO 
~ C/W FAIL UR El LU Oe1erm1ne 

deadhead dis 
charge pressure 

G) Bacause of thermal con
straints involved thara would be 
rime 10 verify ECS rad 0111 temp 
with MSFN as rad temp was 
dropping. 

t4a 

YELLOW t lLJ 

L1gh1 on 11 I l2J • RAO PRIM 
RAO PRIM OUT HTA !.!_dunda.!:'.! 

(3) 
u_J • RAD PRIM 

NO HTA off (ctr) 

(4) 

2-J Gly evap 
operi1111m 

NO Gly evap prnn 0111 

• RAO MAN 
SEL oil (ell) 

TEMP ind ~ -3ooF htr ~. Gly ev;p pr,m . temp < 43° and 

• RAO FLOW 
CONT PWA 
MANSEL 

Q) Htr operation can be con• 
llrmed during r,; operation by 
,1 current ( 15 amps for full htr 
vs 7''1, amps for single element). 

PRIM ECS RAO L---'------- Rad p111n temp 

OUTTEMPLOW 11.__11_,c_•7~~---' 

< -20" F ! YES 

I IE PRIM HTA 
ACUIT I All URE 

I 

I 

ou1 temp gly evap prun stm 
' 50 5"f7 press, 0 14 ps,7 

!YES rES 

• w.,, 75 sec and 
record gly 
d1sr.h press 

PRIM GL Y EVAP . EVAP OUT mes PRIM GLY 

OUT TEMP HIGH l7 l TEMP LOW 

,----+(5~1)_♦--~ 
B Ck lo, l,o,en rad NO LlJ • RAO MAN I .,n 11 0 I PRIM RAO 

• RAO MANSEL RAO 1.___., SH RAO 7 L..:::'.....four TEMP 

Gly rhsch pr1m press equal 
deadhead pre<s7 

Gly d1srh pflm 
press e1111,II r1~,ul 
htwd µres,1 

SENSOR FAILURE 

~• RAO PRIM 
[iiTR I 

G) Heater IS shut off to avoid 
poss1bili1y of bo,hn~ glycol in 
Imes w11h low llow rates. 

0 MSFN can aid in determin 
1119 gly evap ope101111n by 
comparn1g gly ev,tp temp in and 
temp out · 

® Prin, gly flow rate from 
MSFN can aid in 1leterminong 
lro1en/stagnaterl 11,uwl 

If GL Y DISCH PRIM PRESS 
IS ' 40 PSI , go Ill 

( 11 ]RAO I PANEi( ( 12j RAO 2 PANEL 
~GLYOISC H 
w_JPAI SS I.OW 

I ffiGNATEO I ~GNAT ED 

I _ ~) Use norm prim rad III temp 

T a11f1 ahsence ol H20 hotl111q 10 

• (a) es11ma1e p1 11n rctd out temp . 

I 14 J Thaw stagnated panel ' 16 I r,,, 
~ Ver 1fy 1haw1r1g by ~ Resume normal 0 P,mPI I between + Y ,,n d 

• Orient CSM to d1rec1 slaynated panel ,epea1tng step Bat approx rad operation , z. Panel 2 between y ,11111 z 
tuward St111 20 m1111111ervals. • RAO PRIM HTA I fo\ 

I •AAOFLOWCONTAUTO I ~ NOTE ltla1lu1econ1111ues, i-,... eAA OFLOWCONT \.'!.J A,1dflowblocka<11•1,1111101 
• RAO FLOW CONT PWR PWA ,so late hlocked panel and PWA PWA be d,sllnyuished from st ,11111, ,lerl 
• Wall 17 sec tor 1~olat1un vlv lo postt111n orienl CSM for most f avorablt! • RAO FLOW CONT panel A Prince elec load'i l1J1 

I 
• RAO Fl OW CUNT PWR ofl (ctr) heal reiec11un AUTO AUTO s,ngle panel opera11on 

~-------+------------------~--=--------,---;::::::--::---:--- ·---
/"":'\. I (2) 0) 0) P11111ary ract,aror Olllll•I 

I 

\,_ lJ ~~-----"'✓-, YES I I te;;;~••Jtu•e > 65°F 1101 ,1111111 
PRIM ECS RAO ]~-•+~'_,I Gly rl1•.ch NU I 2 I Gly ev,,p p11111 I-V_E-4S►t-.,-,3cc'I. • RAO PRIM ; 4 PRIM l HTH mal when associated w11h h111h 

OUT TEMP HIGH I p11m press · 411 P" 7 I <Im press inrl Ill R illl fw) r 1\1 L f O ON elec111cal loads ( '2000 wa11 ,1 

I~ rw,,,e,11111111111 

( • 80°F lo, lunar 
01b11) 

Ill 0'111 14 P"I' 

I ·, GE YES ~ Gly '"~1~1111111 

I PRIM 11 111 temp ~(I !.> 11 f 7 

GI Y I NU 
DISCH PRIM (;L V fVIIP 

I 
PRESS OUT llMP Hlf.11 LOW _______ ,. 

PIIIM A/Ill 
f TEMP INST I II UIH 

I 
~ • RAO FLOW 

CONT PWA 

FCS 1,111 JHlll\ Ill 

1e111p clrr,7 

l NU 

~:l~ 
L!J • RAO PRIM 
r HTA 2 

1rd11ntl ,1111 tlnw 
1 uni 
-- - ---- '1_j 11 OW 

• RIIU ri ow ns °P110PIJRTIONING 

CUNT~~l/ 111 CONJ OR 
lf'd11111l ,11111 , I ISOIATION VLV 

fCS 1,111 ll'llljl FAIi U11E 
p,1111 11 111 d1•11 ·1 I 

- - NU + 

..-~--~-----, 
~Uc1,•r1111111' deddhe,1!1 
l11sd1,111w p11•ss 

• necmd !JIV d1sd1 ~uess 
• R/10 MAN s~ L ofl (Cir) 

HNA. rAO PRIM 
1 

YES [ilil I 
I 

PWA 
eAAOF IOW 

CONT AU 10 J. 
e ln111a1e PTC 

J..!_j POWER TO 
NO I FLOW 
CONT ANO RAD 
ISOLATION 
VALVES FAILED 

• RAO r LOW CONT PWA 
MAN SEL 

I~ • w..izSsec and record ~ly 
deadhead d,sc prm 

-~ 
GLYCOL 
TEMP 
LOW 01d press mcredse 7 

I 

0 PRIM GL Y EVAP STM 
PA ESS iea<1111gs ol O 09 and 
O 14 ps, t011eSj)o11d 10 PRIM 
GLY EVAPOUTTEMPrea<f111qs 
of 38 11 111111 4JUF, re1-pect1vely 

Q) H~.tlt>r oper ,I11011 may be 
co11t11111er11hu111g sw1tch1ng 
oper.111011 by l1 cu rrent 
( IS ,11np~ Irr lull hearer vs 
7 ', .unps tor s111yle element. 

© P,1111 ,Ky r.tr11ator mlel 1em
pPr c1111re ;md dbsence of watef 
ho1ltng c,111 be used IU es11ma1e 
pflmcHy r,1d1a1or ourlet 
1e1nperitt11re 

( 51 Flow p1opor11oni11g valve 
not available ,n system No. 1 due 
to power loss. nor in system 
No. 2 due to inoperative rad 
,solallon valves. Check cb RAO 

CON TA AC I. SM -2A-2257B 
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DATE 8/7 /72 

SYMPTOM 

PRIM GLY EVAP 
OUT TEMP HIGH 

PRIM STEAM 
PRESS LOW 

<0. 09 p1I 

1---...i If " ly ...,op out temp 
,..ocM, 60•F, octi
YOte Mc gly evap 
with rad iator 
bypaned , 

SECONDARY LOOP 
ACT IVATION 

4 GLYEVAP 
TEMP INST FAILURE 

• Wait 20 min for 
evap to thaw 

• GLY EVAP STM 
PRESS AUTO -
AUTO 

PROCEDURE 

0.09-

0. 14 r--r--L----, 
pol 

>0.1-4 pti 

Stm preu deer? 

YES 

Re1ervice •¥Of) 

• GLY EVAP STM 
PRE SS AUTO -
MAN 

• ?:'IVEVAP STM 
INCR - INCR 
(lo< 58 •KJ 

• Wait 15 min fo, 
• "op to thaw 

• Gl Y EVAP H70 
FLOW- ON 
(for 3mi~ 

25 Act iYote s.c 
IOC>p with rod 
bypa...d (,- SSR-1) 
if pr im rod out temp 
>"8•f 

TEMP vlv - MIN 
ccw -

G ly evap temp out 
deer? 

Evop out temp goes 
high oga in ? 

AUTO - MAN 
• GLY EVAfsiM 

INCR - INCR 
(fo<58~ 

• Perform J52/ J53 
connec tor chorige 

• Wait 15 min for 

GLY EVAP 
.__ .. -=T:::-EMP OUT INST 

FAILURE 

8 
M ixing vlv 

manual control 

• Control GL Y 
EVA P IN TEMP 
vlv manually to 
maintain evop out 
temp between 
4<rss•F 

SECONDARY 
LOOP 

ACTIVATIO N 

21 TEMPORARY 
MIS- SEATING OF 
STM PRESS VLV OR 
TEMPORARY EVAP 
H2O CONTROL 
PR OBLEM 

evop to thaw YES 

26 TEMPORARY 
EVAP H70 
CONTROL 
PROBLEM DUE TO 
LOW CYCLIC 
LOADS OR H2O 
FEED CAPABILITY 
LOST 

• G LY EVAP H2') 
FLOW - ON 
(for 3mi~ 

• GLY EVAP STM 
PRESS AUTO -
AUTO 

Evop dri u out 

o in? 

NO 
28 Continue 
M!rvicing evap or 

activate we loop 
with rodioton 
bypaned per SSR-1 , 
if PRI GLY EVAP 
OUT TEMP > 60•F. 

0 

0 

0 

PAGE ·10-1 ·1 

REMARKS 

After the prim g ly evop 
temp r•turn, to normo I, 
deoct ivot• tM •condory 
evaporator ond continue 
troubl• thooting . 

Proc.dure f« chang ing JS2 
ond JS3 connectors 

• GLY EVAP H2O FLOW -
off (...,ttr) 

• GLY EVA, STM PRESS 
~ 

• GLY EVAP IN TEMP -
MAN 

• a;;;-11" JS2 and JS3 
• GLY EVA, H20 FLOW -

6llIQ 
• GL Y EV AP STM ,RESS 

AUTO-~ 
• GLY EVA, IN TEMP

AUTO 

Thaw tiMH ore bONd on o 50~ 
rod aut , Shortw thow t ilMI by 
33% if rod cut Nmp 2!:: 6Q•F . 

16 
THRl 

l 6c 
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PAGE 10-12 

SYMPTOM 

17 
PRIM GLY EVAP 
OUT TEMP LOW 

<38°F 

I B PRIM GLY ACCUM 
QTY HIGH 

>6.5% 

I& PRIM GLY DISCH 
PtlE SS HIGH 

> 56 pt i 

YES 

• GLY EVAP 
STM PRE SS 
AUTO- MAN 

• GLY EVAfi"1lM 
INCR - INCR 
{for58s~ 

NO 

12 
• GLY EVAP 

IN TEMP- MAN 
• G LY EVAP IN 

TEMP vlv - MAX 
f'!i. --

Gly evop t emp out 

incr? 

NO 

If OCCl.ffl qty -. \()()%, 
set RAD PRIM HTR -
off (ctr) be for e 
~,hoot ing 

G ly di , ch pren 
c ompatible with ind 
gly occum q ty? 

YES 

YES 

PROCEDURE 

• GLY EVAP STM 
PRESS AUTO
MAN 

• GLY EVAP STM 
INCR ·· INCR 
Hr Si.~-

• PR IM EVAP 
H20 CONT -
O FF 

• Acti vate sec cool 
loop (with rod 
bfpossed) os 

lJ DOUBLE 

FAILURE 

GLY EVAP TEMP 
CONTROLLER & 
INST FAILURE 

OR 
GLY EVAP TEMP 
CONTR OLLER & 
GLY EVAP INLET 
TEMP V LV FAILURE 

ovop 

• GLY EVAP STM 
PRESS AUTO -
AUTO 

• GlYEVAP IN 
TEM P -AUTO 

Gly disch preu 
c ompatible with ind 
g ly occum qty? 

YES 

7 
• RAD PRIM 

HTR - off (ctr ) 
• GLY RSVR IN 

v lv - O PE N the n 
CLOsr-

NOTI,C;LY RSVR 

ind incr to:::: RAD 
PRIM OUT TEMP 
ind? 

ECS 

SSR-1 

SECONDARY 
LOOP 
ACTIVATION 

YES 

NO 

16 • Perform J52/ 
J53 connector 
change 

Gly evop temp ou l 
goes low again ? 

YES 

19 GLY EVAP 
TEMP IN 
CONTROLLER 
FAILURE 

YES 

• GLY EVAP STM 
PRESS AUTO -
AUTO 

• GlYEVAP IN 
TEMP - AUTO 

15 Mon evop cont 

Cont evop stm press 
manually {not <0.12 
psi) to maintain gly 
evop ovt temp 
between 45-55°f 

20 
Manually contro l 

gly evop temp out 
between 35-60°F by 
adjusting pdm gly 
evop temp in v lv 

GLY ACC UM 
QTY IND FAILED 

9 • RAD PRIM 
HTR - off (err) 

• PRIM A(Cw 
FILL vlv - ON 

'------ TFJ"";f"v Ulould be 

~;i:l:n~r~:=:~losed lO Tronsienl con-
dition coused by 

Gly occum qty inc, NO inc, in g ly occum 
ogoin? 1-"-"-----------+l.__s•_Y ____ __, 

YES 

AC(UM FILL 
,._ _____ VLV LEA KING 

l 'l • RAD PRIM 
HTR - (o,ig conf ig l 

DATE 8/7 /72 

REMARKS 

0 An e1timote of gly evop out temp 
con be made from steam preu 
conveni::m ond/or suit temp- 5°F 
(unsu ited ); -10°F (sui ted) . 

0 Procedure for conn e ctor chonge 
• Gl Y EVAP H20 FLOW -

off (ce nter) 
• GLY EVAP STM PRES S 

AUTO - MM! 
• Gl Y EVAP IN TEMP -

MAN 
• Change J52 with J53 
• GL Y EVAP H20 FLOW -

AUTO 
• GlYEVAP STM PRE SS 

AUTO - AUTO 
• GLY EVAP IN TEMP -

~ 

0 Changing J52 ond J53 moy 
possibl y corre ct the glycol 
evop control problem, 

0 

0 

0 

PRIM ACC UM Q TY ind >65% 
moy reiul t in o c cum bellows 
st icking, If st idr.ing occurs, 
cycl e ECS prim glycol pumps. 

Wit+, Gl Y PL.MPS - OFF, 
PRIM GL y DISCH PREIS 
,hov ld be I ' 4 occum quant ity. 

Localized boiling could hove 
been caused by o reduction in 
g lycol flow due to foiled 
rod ioto, i'°lotion valv e o, o 
frozer, rodiotor, or du~ to 
incorrect positioning of: 

GLY RSVR v lv (3) 
PRIM Gl Y TO RAD v lv 
SUIT HT EXCH PR IM 

GLY vlv 
Rodiolo1 resrricri o n, con be 
determined by 4 to 6 pi i drop 
in PRIM Gl Y DISCH PRESS 
when th e rod icton ore 
bypos~d. 

SIIZA-15111 

I 
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DATE 8/7 /72 u PAGE l o-·13 

------------------------------,---------, 
PROCEDURE 

PRIM GLY ACCUM I e RAO PRIM 
µ::N,::O:.._ ______ ~---t,f--;Q~TYGti:S~UM QTY LOW OR L---..r"°"llTR - otlf}~r) 

DECREASING e GLY P - FAILURE 

< JO% 

~ (mom~torily) 

Gly diw:h prHI 
compotible with 
occurn q ind? 

l10laN all 
COfflpoMnb 

• PRIM Gl Y TO RAO 

N~ 
~OfMrotion 

• Check fOJ OCCUffl 

be loWf ,ticlcing 

e PRIM ACCll,I 
Fill vlv - ON 
for 7 MC 

Accum prim qty YES 
r•h.wn, to nom,ol 1------------e,1 
(30 - 65%)? 

NO 

>15 minute• con lead c:.::::___,,-~ • GLY 
PWPS - OFF to rod frHz.ing . 

• SUIT HT EXCH 
PRIM GLY -
BYPASS (20 .,c 
then OFF) 

•PRIM GLY ACCUM 
vlv - cloM (CW) 

cum qty ct.er 1topl 

YES 

Check oc.cum 

•PRIM GLY ACCUM 
vlv-~ 

Accum qty deer? 

NO 

13 Rod leok che-ck 

YES 

SECONDARY LOOP 
ACTIVATION 

• PRIM ACCUM FILLr-.....,l-....::::::::.... __ --< 
vlv - Q!:::! qty• I ••~ -r--
JO% then .QfE. 

•PRIM Gl Y TO 
RAO - t:jQ!l,I 

17 Select rod 2 

• ECS RAD MAN 
SEL-RA02 

Accum prim qty 
deer? 

YES 

e PRIM GLY 
TO RAO - BYPASS 

12 Gl Y r111ervoir 01 
occum 
• RAO PRIM HTR - I 
• PRIMACCUM 

FILL vlv - ON 
• PRIMGLYTO 

RAO - NORM 
• PRIM GLY 
ACCUM vlv - dote 
(CW) -

• SUIT HT EXCH 
PRIM GLY - ON 
(20 5-ec then OFF) 

21 GLY LEAK IN 
LINE COMMON 
TO BOTH RAO 
PANELS 

~ --~----.. 
• PRIM ACCW 

20 PRIM Gl Y DISCH 
PRESS LOW 

<-40 psi 
o, 

< occui 9'Y +32 ps i 

PR IM GLY ACCUM 
QTY LOW OR 
DECREASING 

10 
• PRIM GLY 

tc~~n".'i~ ;, ~ 

preu reads 50 psi;. 
• PRIM ACCUM 

Fill vlv - OFF 

PRIM HTR - off 
(c tr) 

• ECS GLY PUMPS -
OFF (tnOfMntarily) 

G ly diKh P'"' 
compatible for indi 
cated gly cecum 
qty? 

YES 

Fill Ylv - ON 
unti I occum qty 
>30% then OFF 

Veri f 1en1or 

• ECS GLY 
PUMPS - OFF 

• PRIM GLV
ACCUM vlv -
clo,. (CW) 

• PRIM ACCUM 
Fill vl11 - ON 

Gly di.cl, preu 
18-22 ,i ? 

YES 

SECONDARY 
LOOP 
ACTIVATION 

Ndundont pump 
• PRIM ACCUM 

Fill vlv - OFF 
•PRIM GLY

ACCUM vlv -
n CCW) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

REMARKS 

Normal ran;• i1 30-65% 
SenlOf powered by cb fCS 
PRESS X0UCER I M0C-5. 
If th e glycol leak is slow 
(~5%/hr) the leok 10Urce may 
be more rapidly detected by 
momentarily placing the gly 
aCC'-"" vlv off ofter each 
component ii i10lated , 

Witl, p1.mp off, glyco l disch 
preu U'lould equal 1/ 4 occum
ulotor quantity. 

Ute gly di1ch preu wh•n pump off 
(mamentorily) to Htimote accum 
qty ind . With GLY PUMPS -
OFF occl.ll'lulator quantity ,hauld 
'(;;"i timH pi.mp diu.:h pren, 

Cyclin; the primory fCS glycol 
pump may free a ,ti cking occurnu
lotor bellow,. 

Radiator isolation valv es take 
17 sec ta position. 

Half of radiator heot rej ection 
copobi lity 1011. 

The secondary radiator wiJI 
freeze unleu 1econdory 
coolont loop oclivoted. 

U.e primary coolant loop in 
evaporative mode when 
req uir ed for G&N ope ration, 
Con1traint1 ore evaporator 
H2O consumption, 

Witl, rodioton by-poned, 
pl.A'np di1ch pren i i nominally 
2 p1i low e, than with rodioton 
operating. 

With GLY PUMPS - OFF, 
glycol d ischarge pru~oulrl 
equol I '4 occumuloto, quorHi ty 
indication, 

Degraded glyco l pump may be 
verifi ed by ched:ing GLY 
PRIM COL0PLA TE flow ,a te 
with MSFN. 

SM-2Al66 11( 
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PAGE 10-14 

SYMPTOM 

21 

> SO .5° f 

1' 

SEC GLY 
EVAP OUT 

TEMP HIG H 

SEC qr;..r,.• 
PL.:[ ll :I 

- 0 09 PSI 

71 
SEC GLY 

['.'AP CUT 
T[MP LO:. 

PROCEDURE 

NO 

YES 

0.09-0. 1'1 PS1 3 SEC GLY E-IAP j..:.~_;_;_.;,_;.:,;_ ______ .,.~OUl TEMP INS T 

< 0.09 PSI >0.14 PSI 

4 S[C COOL 
fVAP - RSET 

'----+I (5 8\ec l 
f-------1 

t-vop ro tlmw 

• r C Cl 'L 
! ;AP - l -.·AP 

'.:> 1n PH'\\ 0.09PS I 
I, > l O min? 

N\JIE I t Pt(")h· 

l~•-n ,, Cv•\, <.hll"Q• 

J)- ... ;,f- J.58 Qt , 

re.-ect ue1-- 11 

1 ~er rod out 
t em p? 

• SEC COOL 
[ VAP - RSET f01 
58 \eC it,-;,~lf 
lctrl -

NO 

NO 

Stm p1eH inc,? 

YES 

• Pe, fo,m J57 
J58 conr•ecro, 
change 

Gly evop out IM!p 

dee," 

YES 

• \f( C00L l /AP
~•sr , 

e \'.~ ljn•i,1!01 

~•vop to 1how 
• SEC (00L [VAP 

EVAP t01 O~t·C 

ii,-;;-RSf T lo, 
I( ~~•;:-

• Rt"pl.'01 for 20 
cyclr, ,,,in 
140 c1 clei 
recommended! 

20 • P,, lo,m Jj:" 

• P, ,/,...,,,,, , .. op 
, , -1,.,..,,c, p,o

c•·dv••· lhl 

s!e p IA 

1 • SEC COOL 
EVA P - RSCl fo, 
58 , ec then ~f 

~ 
Sim p1 eu inc,") 

NO 

5 GLY EVAP SEC 

OU T TEM P INSl 

FAILURE 

NO 

Se c g ly evop 

12 Con trol of .ec 
gl y e vop ou t temp 
by bypo u ing 1ec 
rod u n til e vap ov l 
temp reoche, 60• F 

NO 

YES 

YES 

FAILURE 

8 Ac,;vote Pf im 
H evop 

• GLY PLJNPf,. 
I A( I o, ')A(') 

• GLY lVAPs'TT.-1, 
PR[SS AUl, -
MAN 

• GLY ['✓ AP ,Ii\ 
INCi\ - Of(I,! 
ft'i-7v•cl -

IS HMPQl(M'Y 
f v Ar H;:,O corn 
P~O BLlM Dlil lC 
LO\._ CYCLIC 
LO AD S Q;, TEMP 
M IS- ':-[A T1NC, SlM 
PRESS VL\. 

3 Sec g ly e vop ou t 
tenip inc,? 

YES 

YES 

6 • Dec:, elec 
lood1 and orienr 
CSM until e vo p 
temp dee, 10 n01mol 

9 CLY EVAP 
1 [MP CONTROLLER 
OR STM PRESS 
VALVE FAILURE 

IO Reduc e t"l•·c 

loodi to ~ eep e ,,,op 
out lt'mp 60°F ond 

o, it:nl CSM lo, mo ...: 
cooling 

F~OZEt.J 
..,_--,M--=- STEA/A 

NO 

16 

DUC T 

• ~EC COOL 
EVA.P - RS[T lo, 
58 ~ec, iht·• 2£!. 

• M o,m J57 J58 
o•-11t-C I01 chof'!)l 

• f.!"'' ,ice ( ✓Op 
f.'"' Uf'f., IA 

• SEC COOL 
EVAP-~ 

[·,op d·,e~ oul ogoin 

YES 

21 lU,1PQ'IA• ( 
L t.P -1 2...., corn 
p,·oau,.· OU[ TU 
C f(UC LOAD':! 0• 
H]C FUD CAPt.
BILIT Y LOST 

11:eoct ,vot e , ec 

• SEC COOL 
[ VAP - [ VAP 

1 A Mon ~op con1 

Shu1dow n th e we 
" "' CIP when lt'Vop OUI 

temp reoch• i 38° F 
o nd reoctivole wf,.., 
e .,.op ou t temp 
reoc hei 60•F 

DATE 8/7 /72 

0 

0 

G) 

0 

0 

REMARKS 

P,ocedu,•• fo• cl,<,.,9i,,9 J57 ond 

• SlC COOL [·/AP - ~ I 
• Cho,, g co11n t·c to,1 
• EC COOL [/AP - E1t AP 

Thow times ore bow-d 0,1 o 
50° f rod tXit temp , Shorter 
1ho ... 1ime1 b, 33 ~ d rod 
out temp?; 60°F, 

Cl o••gi"g J - ...,;, J r'. ,,.o, 
oouil I, c-i••t-c' • t- 91 e op lf!'mo 

co• r,olle p• o• lem 

!,.f t- \t" CY do . gl.cJ I t" oo,.' a,., 
oudri IE:f"T'IP'" ot u• t" 1,om \eco do . 
g l, col e 000 , 010, \leom o e,\u e 
;. d icoiio• 

P,oc edu• e b, cha , 9" g y;- o ,·d 
J:,8 cor,• e c•o, , 

• Sf( CC0L E, A.P- off 1c1 \ 
• Cho"ge co· •· Pe to,, 
• SfC COOL [V AP - E ✓ A.P 

SM- 2A-16o2P 
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SYMPTOM 

23 SEC ECS RAD OUT 
TEMP HIGH 

> 70•F {except 
lo,~ Ori>lt) 

24 

25 

>55% 

26 

SEC GLY DISCH 
PRESS LOW 

If NC OCCl.ffl qty 
~100% , thut 
AAD SEC HTR -
OFF bolo,• 
troublelftOOting 

Gly d i$Ch MC prMI 

compatible for 
indicated gl y 
occum qty? 

NO 

Reoc:tlvot• 

o SEC COOL 
Pl.MP - ACI at 
(AC2) (l~d) 

o"iAnEC HTR-
SEC (if reqd) 

o G LY TO RAD 
SEC vlv - NORM 

o SUIT HT E~ 
SEC GLY -

!.!2!! 

PROCEDURE 

• RAD SEC 
HTA-Qff. 

Sec rod in temp 
deer ? 

NO 

Sec htr ch.de 

• O.eck total CSM 
curr-.nt 

• AAD SEC HTR -
OFF 

• ~k total CSM 
currant 

9oth htrs aperot ing? 

NO 

SEC vlv -
BYPASS 

• IDlf1ilEXCH 
SEC GLY-
BYPASS 

NOTE: Bypau ope~ 
ope,ation>15 min 
con IIIOd to rod 
freez i"Q . 

~lif,c;; qty 

NO 

YES 

SEC GLY EVAP 
OUT TEMP HIGH 

Sec gly di1ch preu 
<39 psi? 

SEC GLY DISCH 
PRESS LOW 

2 • RAD SEC 
HTR- O FF 

Reactivate rod 

• AAD SEC HTR -
SEC (if reqd) 

• GLY TO RAD SEC 
vlv - NORM 

Gly occum qty 
1tobilized? 

YES 

.... 
..,it ht u:ch isolated 
unleu req uired. 
Check CO2 filter, 
pe, iodicolly fo, 

.. izure. 

Monvolly cont 
hi, 

• Monitor RAO 
SEC OUT TEMP 
;nd 

• Above 48°F, 
RAD SEC HTR -
OFF 

• Below .0° F, 
RAD SEC HTR -
SEC 

rn tric ti on i, indi-
coted, bypon 
rodioton . 

• RADIATOl 
SYSTEM LEAKING 

7 l10 late rod 

• RAO SEC HTR -
OFF 

• °1ITYTOAAD 
SEC vlv - BYPA SS 

• Reduce CSM elec 
loodo 

REMARKS 

0 Heote, operat ion con be con
firmed by ammeter change 
during switching operation. 
&, current will be: 

JO omp - both operating 
15 amp - one operating 

0 Aswm111 secoridory loop i1 in 
operation, SenM>r is powered 

by cb ECS RAD CONT/ HTRS 
MNA (MDC-5). 

0 H•oter operation con be con
firmed by anm eter change 
during switching operation. 
6 current will be: 

30 amp - both operat ing 
15 amp - one operating 

0 U.. SEC GLY EVAP OUT 
TEMP indicator w ith EC S 
RAD SEC IN TEMP indicator 
to e1timote secondar y radiator 
out let t~pefOture, 

0 Normal range 30--55%. 

0 With glycol pump off, glyco l 
· di,chorge pren should equol 

1/,4 occumulotor quant ity. 

0 Th i, 1ymptom i, 0 110 vol id 
when s.ecOl'l dor y gl ycol loop ii 
'::!£,! in operation . Ac cum qty 
ond di1ch pren ~ r,w,rs 
powered by cb SEC COOL 
XDUCER (MDC-5 ). Normal 
ron~ ii 30-55'\. . 

0 With pump off, glycol di,-
chorr,e prenure thould equal 
114 gly occl.#11 quor"llity. 

0 Humidity control ond 1ui l loop 
cooling no1 ovoiloble from 
M" condary loop when ,u il ht 
exch i1 bypaued . A glycol 
leak wi It ex iu whenever !he 
,econdor y 1uit ht exch ii 
u1ed ond could , esult in 
glycol conle71'1inolion in the 
,u it loop , 

0 If l.ak i1 determined, 
18"lpo,ory deoctivation of 
f>U'IP may con,erve glycol 
fo, fulu•e uw . Rodi ato, 
heote• to be O FF when f>U'IP 
i10FF , 

SM-2A-1666G 
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SYMPTOM 

SEC ClV 
DISCH PIESS 

LOW 

<J9 pti 0t 

( ecc7 'l'Y +JI) 

21 

28o 

lib 

H70 

Dl.M'INC 
OVUIOAR0 

'g~•~~I~ 
Of CUA.SING 

IAPI0LY 

WA \! ( tt7Q 
Q UANTIT Y 

0( (l! (ASINC 
U,tOLY 

fOO0 flllt(P 
WAHR HM, 

lOW 

,o 

1 v .. ,dy , .. ,un, 

• \ l C COO L 
PUMP- nffl t ll) 
ll'lomro• tnr,ly} 

Gly d11ch \re P'"" 
f""" tompo t ib lt' 
w i lh 11-ditnll:'d gly 
OC C. U"'Qt y'> 

NO 

S Cl V DISCH SEC 
P((SS INST OR 
ACCL.M SEC OTV 
INST FAllUIE 

VIS 

VEI 

Pfi'l \\ lf llF 

V[ I 

n • Plll SS lfflf 
... 1 - O rf 

I • POI 117() 

1----•1 11111. !.!'.!."'!''"-'~'!!' 

NO 

PROCEDURE 

!!C Cl V ACCL.M 
OTV DECREASING 

' DCGRA D£D SEC 
COOL LOOP PUMP 

7 • RAO SEC 

~:..·mJ)I gly 

• ReC,,,u • l• c 
loodo 

AC IUS I (l) 
VOlT AC! LOW 

8ypo\\ t-t:;, \ ,po10IClf 

• 0i\c o,,.,r, I 001 "' following 
o,d,., · 

Rrr! OO 1,('<TI ti 7() IN 

~<lll 1,om ll111n .. 1H70 

- }i~i'.!':,conn,-,-, -
C,,,.,.,. 01> 1,orn 11 /0 O UT 

ord.-, 

Gr r ('n OD h> HzO IN 

~ to H20 OUT 

~ to or igir,o l 

~ 

YES 

• Dhconr,ec.1 00'1 in followiri9 

Of"doff :tbelo.,. p,,l 252} 

~o fr0'" 

~ 
G r H n 00 from HzO out 

• .,conne c t 00'1 in 

follow ing Ofder : 

• ':• llo~ to HzO 0 1i1t 

Gr,,n OD to 

~•~t 

PRHS l!llF 
Sll fAlll 0 IN O ff 
POS O R RUPlUI![ 

O F PO T Olt Y. ASH 

H7O Tl( Bl.A00Elt 

0 

0 

0 

0 

0 

0 

0 

0 

0 

© 

0 

DATE 8/7 /72 

REMARKS 

0iKI, ptHI Oftd OCCUffl qty 

M nW>r powered by d, [CS 

SEC COOL XDUCUS (l) 
(MDC-5), 

With glycol ~ oH , gfycol 

diKhor,- pr...-e thould 

equa l I/ • aCC'-""''°'°' 
49"°"tlty, 

le• port ic IH Yi1ib le throu~ w i,.._. 

wilt, no ""onuol du,,,p Kt,ecfulH . 

MHN con oho ver ify by H20 "-", 

noule ,...,p . 

Ye-llow Q0 d itcoMe- ct ed lo go i" 
occeu to 00 ot H:;,O OUT 
c0t1neclCH. 

DVl'l'lp rlow wi II toper oH ,oth9' 

t~n llop 1vdden ly If le<HI Ing 

1eporolOI' II bypoued . If ._,.,."I 
do.1 not 11op , recon.wct QOt to 

o, lglno l connec: tia,,1. 

ln c0""'•"9 l 1i1 1" I c,11 •o•e• 

w i ll o , 11 pou ,.,uo~ 1h11 
leolc . 

Actvol de-creo 1e rote W'IOuld 

12'1, 

b" LEAK UTE• - -
Fill TIME 

Additionol drink ing 

H]O con b• obtoi~d 
by filling th., wot•• 

bog ou...,bly ''°"' 
,., , H

1
o ov, oo ,,C)o'l'I 

ti-l e Hz l<1'90•otor . 

Urine d\lfY\PI 1~ld 
oe ,,,.od, t+uou gh 1ide 

l-lotch o• fv , t c e ll 

H:;,O d iY e r ted to wot,, 

bog o u y d,., ,i,.g ur ine ......... 

" """ & w e e vop V"l,,n.obl e . 
Wote, , ..-opo•otor1 c or- be 

""""d by P•" oct.c oll, opt"i"I 
lh e •Olle lc,nl, i"let .,01.,. 
lo, ~ •01dmo.,.ly 2-3 "'invtet 

ur,ti I !he e vop04eto1 wlcln 

ore toh,trol.-d . w., .. Ji,,. 
l ... oge w ill OC:CUI' ..,,,,.., 

t+.eM ,.iodl . 

Mori ltorcottln~ldil'y . 

Oki. fo r w otM In CM . 

I 
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SYMPTOM PROCEDURE REMARKS 
t-----------A-------------------------·-- -- ···-· --- --- - · ···- -+-------------

ENTRAPPED 
GASIN 

POTAIILE H20 

,,.-------
RINE OVERBOARD , 

31• 

DUMP NOT 
DRAINING 

WASTE H20 
OVERBOAAD 

DUMP NOT 
DRAINING 

32 ,--IN_A_D_E_O_UA_T_E--, 

VENTILATION 
AFTER 

LANDING 

• Replar.e 
011111 filtor 

tude sensor 11ley 
to resume Pl V 
operation 

2 lsulm pot tk 

• POT TK IN vtv CLOSE 
• H20 QTY IND SW POT 
• Draw oft 1 QI H20 fwater gun) NU 

Pot qty deer 5% 1 

Install gM wotar sep•r•tor 
to w1ttr tun or food prnhe 

• Removl!I Willte 
H20 ovhd 
dump line Cilll 
and ,tow 

• R1mov1 lln 
hosa lrom Q 0 
fyollow) 

• Connect flex 
hosa to wast, 
H20 dump 11111 

BLOCKED 
URINE OVBD 
DRAIN 

1 IHIIN[ • 
ft! 1111.H 
FAtlURl 

Us1t w11ste 

• RttmrivR w11slf:! 

H20 nvhd d11111n 

hn• 0 IJ r.•1• 
anrt ,tow. 

• RP.11111ve fle11 
ho,e lrom fl 0 

• C:nnncr.t flpw 
h,m, to W;tW~ 

H2U vent 1111P 

13 Dump waslt H20 with urine hosa 
• Install female O D on waste t1rnk service pnrt 
• Connect urine dump hose/filtttr tn rnin111 f1t11 O·O 
• Connect other 10d of UT host to lemole O D on 

waste tank service po, I 
• Ovbd drain v•lvt . !11!!!' 
• Waste tank ,erv varvo:-!!ll!!] until w•st• H20 qty 

ind 15% then i!Qu 
• Disconnect UT hose from wotor penol 
• Disconnect T ar1apter frnin UT hos, tmfi p11r4tt tor 

2-5 mm 
• Ovbd drain volvo • -'12a 

U WATER INFLOW .__.....,_1-::' •PlVCsw - 1,.N_o....,.-::'. •Pl VENT · .,.N_O_,...:.., UNf.UNTROll llBLE 
AFTER LANDING NORM OFF WATER INFLOW INTO CM 

Wotor inflow stops? • CAB PRESS RE lf 
YES vlv 121 · ClDSE 

Wator inflow stops? 

YES 

4 Inflow caused by 
open PlV vlv 

CD System Is 1111bit. Ouontity 
gaging copohillty is comproml'"d 

@ II 111illrl, purgt 11111 
poriodir.olly . 

CD Unit sruwod in A 1. 

CD Allow 2 hrs for hooter aper 
otion. Oriont CSM for muimum 
o.iornal heot nn dump no11l1 f-Y 
-ZJ in attempt to cloer pr nhohlt lr.1 
block . 

@ If UTS was hting 1111rl roploc1 
UTS recoivtr ouomhly. SpA<■ UTS 
recoiver .. sembly stowod in R-11. 
Replocom•nt of UTS recoiver "'""'" 
hly m•v moko UTS ,orviceohlt . 

CD W•ter ttnks H2 ond 02 hl""rl 
r.ltf)ehility lost unless w1111 ll20 
dump lino lntorconnoctorl. 

© Auxiliory dump throuph lido 
hetr.h is •110 1V1Ml1bl1. • 

@ Battory ind H2 seporotor vent 
copabilitia, Inst unless urine dump 
line int ■rr.onnectttd . 

CD Postlonding vent switch must 
ha r.ycled to Q££ and back to li!fili 
(~) enytimt CM tttiturte uceeds 
611 to,.,., mirudt control 11loy. 

@ Ventilation 1veil•hl1 only hy 
np•ning oilh■r hetch . 

SM-2A-22580 
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SECONDARY 
SUB 

ROUTINES 

SSR-1 

SECONDARY 
LOOP 

ACTIVATION 

SSA-2 

FROZEN 
STEAM 
DUCT 

PROCEDURE 

I (i) (2) ,.,. 
LlJ Simultaneous 

- . 
.1J Activate sec loop YES For simultaneous cool loop opera-

~ tion only rad of one cool loop -if prim ar.d sec loop - • ECS IND sel · SEC 
operation desired? should be used. For loop bypass- I 

• GL Y TO RADSEC vlv - NORM 
NO 

ing rad : (rad open) 
ePRIM/(SEC) GLY TO RAD vlv - eSEC COOL PUMP · AC1 (or AC2) 

I 
BYPASS eSEC GLY DISCH PRESS ind--:---' 

' lJ) ePRIMl(SEC) RAD HTA · OFF 

~ L1J Deactivate prim • C HTA · SEC (rad open) 

I 
loop • SEC EVAP H20 CONT vlv · 

AUTO 
• PRIM EVAP H~0 e SECC00LEVAP- EVAP 

CONT vlv · OF e SEC GLY EVAP0UTTEMPind -

I 
• ECS RAD PRIM 40-50.5°F 

HTA - off (ctr) eSUIT HT EXCH SEC GLY vlv-
• GLY EVAP STM FLOW (if reqd) 

PRESS AUTO · 

l I 
MAN 

eGLY EVAPSTM 
INCR - INCR for 
58 sec W Activate prim loop w If a return to 

I 
eGLYPU MPS -

• ECS IND sel · PRIM 
prim operation is 

OFF desired, proceed as 
ePAIM GLY TO RAD vlv · NOAM follows: 
eGLY PUMPS · 1 AC1 

l I 
• PRIM GL Y DISCHPAESS ind · 

>40 psi 
e RAD PRIM HTA · 1 

l!J Deactivate sec loop eGLY EVAP IN TEMP -AUTO 

I 
• PRIM EVAP H20 CONT vlv · • RAD SEC HTA - OFF 

AUTO • SEC COOL EVAP - RESET for 
eGLY EVAP·STM PRESS AUTO ---- 58 sec then off (ctr) 

AUTO eSEC COOL PUMP · off (ctr) 

I 
• PRIM GLY EVAP OUT TEMP · • SEC EVAP H20 CONT vlv -Qfi ind 40-50°F 
eSUIT CKT HT EXH · ON for 

30 secs then off (ctr) 

I 
• CAB TEMP - AUTO 

I 
I 

I JJ Initiate manual operation 
~ • Orient steam vent outlet to sun 

I 
(·Y, -Z) 

eGLY EVAPSTM AUTO - MAN 
• GLY EVAP STM INCR - INCR 

(58 sec) ...1J Service evap 

I 
• GL Y EVAP IN TEMP - MAN when stm press 
• GLY EVAP H20 FLOW · off (ctr) >0.14 psi. 
• GL Y EVAP IN TEMP vlv · adjust eG LYEVAPH20 

I 
(to obtain prim evap out te,;;p- FLOW - ON ~ 60°) .lJ S tm press (2 min) iiien ~ eG LY EVAPSTM INCR - DECR 
(6-7 sec) changes (deer) from lli!l 

NO stabilized value YES G ly evap temp out ;!.!.' 
I 

ECS rad prim out temp <-30°F? -~ within 15 min? <47°F? -
YES 

~ NO NO I 
I Ci) I J 

' " LLl u_j Cycle H20 W Resume norm opr Ac1ivate sec coolant loop 

I 
e SEC COOL EVAP - off (ctr) eGLY EVAP H20 eGLY EVAPSTM PRESS AUTO -
• SEC COOL PUMP · AC 1 or AC2 FLOW · ON AUTO 
• RAD SEC HTA · SEC -- 1 min - off (ctr) • GL Y EVAP H20 FLOW · AUTO 
• RAD PRIM HTA ·..!!!!...1llil 15 min • GL Y EVAP IN TEMP · AUTO 

I • PRIM GL Y TO RAD · BYPASS Gly evap temp out • PRIM GL Y TO RAD vlv · NORN 

~ <47°F? "'"' • RAD PRIM HTA · PRIM 1--NO 
YES • RAD SEC HTA · OV-

- eSEC CD0L PUMP · off (ctr) 

I 
I 

DATE 8/7 /72 

REMARKS 

CD If one panel of the primary 
radiator is lost, the secondary radiator 
should be used, otherwise the second-
ary radiator will be lost due to 
freezing. 

(D Operation of both coolant loops 
simultaneously may result in low rad 
out temp. To preclude rad freezing, 
terminate evap operation if possible. 

@ G&N, DSE, and signal 
conditioners 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. 

CD Primary glycol evaporator 
temperature inlet can be approx-
imated by secondary radiator inlet 
temperature. 

SM-2A-2271 
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PAGE 11-2 

EMS MALFUNCTION INDEX 

.05G LT ON (TEST l) 

2 G/V SCROLL ASSY DOES NOT SLEW (TEST l) 

3 .5G LT OUT (TEST 2) 

4 LIFT VECTOR ON 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 LIFT VECTOR UP LT 
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 V-AXIS DOES NOT SLEW IN Vo SET 

ll 6V-RNG IND ABNORMAL IN 6V TEST 

12 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 2G 

DATE 8/7/72 I 



DATE 8/7 /72 

SYMPTOM 

lift vector up 
It - on In Tl:ST 3? 

NO 

S •EMS MODE -
ill)'. 

• EMS FUNC -
ilfil)'. 

• EMS MODE -
NORM 

PROCEDURE 

Dl,ploy, out of 

tolo,...,co In TEST 4 
4v TEST ? 

NO 

5 ACCEL LOW 
RANGE OUTPUT 
FAILED 

..__EMS __ ag .... rH_•7 _ __.No 7 TORQUE P\VR 

YES SUPPLY FAILED 

4 

,__ ______ L..Y:..:E:..:S..-1-9_. RNG di,ploy 
. 05 G It on? drive, in ENTRY? 

G/ V SCROLL 
ASSY DOES 
NOT SLEW 
(TEST 1) 

NO 
NO 

13 .05 G LT 
L------41_.,F;;.JAILED ON 

V AXIS dl' lv• 

NO 

6 

. 05 G It on In , .. ~~-r-2-• EMS MODE -
STIY 

TEST 2 POS OF 
FUNC SW FAILED 
OPEN 

• rJ;lrFUNC -
ENnY 

• ~DE -

~ 
Rong• dhploy 
drlve1? 

Alternate method: 
• EMS MODE - STIY 
o EMS FUNC -

TEST 5 
• Slew 1erol I to start 

of test pattern 
• EMS FUNC -

TEST 1 
• m!°MODE -

NORM 
o Ro"'"• EMS Mlf 

test 

PAGE "11-3 

REMARKS 

0 The EMS MODE sw ouumed 
to be in STBY for at leost 
5 1ec before se If-test started. 

0 EMS lost oxcopt EMS RSI. 

0 All self test capability lost. 
For entry, G-Drive, and 
corridor verification will be 
erroneou1. ,W/ RNG ind, 
V AXIS ond EMS RSI 
unaffected . 

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

0 Corridor verification 
inoperative with EMS 
MODEsw-~. 

0 EMS FUNC - TEST 1 
lost only. 

0 Lou of threaho Id cue only 
( . 05 G It) . RNG ind 
operation is Indication of 
.OS G. 

0 EMS FUNC - TEST I 
capability lost only . · 

0 RNG SET copobility lo,t . 
SCS t:,.V pouible only if t:,.V 
di1ploy is driven positive by 
placing the GTA sw - on 
~, then - off (downj-;;t 
tM des ired v~N 
or AV maneuver with the 
SPS THRUST - DIR ON con 
be moni tored by the chong41 
in the AV di1ploy (down to 
-9999 fp1), Vo con be 1et 
by using EMS FUNC -
TEST 4 (ropeotodly if 
~ry), 1toppin; the 
V dr ive ot the da1ired 
volue by EMS FUNC -
TEST 5. No bockup 
copobllity ovoi loble. 

0 EMS Iott for ENTRY except 
t1Ye1hold , ccrridcr, 

0 

0 

and EMS RSI. 6V functions 
unaffected . 

ENTRY funct ion, of EMS 
i noperatlve except EMS RS I. 
AV functions unaffected. 

EMS FUNC - TEST 2 
inoperative. 

EMS operat ion unaffected. 
RNG ind operation h 
Indication of .05 G. 

SM-2A-1557E 

1 
THI 

3 



4 
rHRU 
4a 

PAGE 11- 4 
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SYMPTOM 

LIFT VECTOR DN 
LT WILL NOT 

COME ON 
cm~ 

RNG IND WILL 
NOT SLEW 

(TES T J) 

lO TEST J POS 

OF EMS FUNC SW 
FAILED OPEN 

NO 

1-+-.M-l_J_, Lift vector dn 
honinTEST3? 

YES 

PROCEDURE 

V-AXIS ond 

YES 

• EMS MODE - YES 
STBY 

• ™> FUNC -
ENTRY 

• ™>MODE· 
BACKUP 

Range display drives 
negoti\l'e? 

NO 

2 CORRIDOR 
COMPARATOR OR 
TORQUING 
RESISTOR IN 
TEST J FAILED 

7 
ENTRY AND .._ _____ ,. 10 SEC TIMER 

Lift vector up 
,__ ____ --.! It on in TEST 5? 

l I RNG ind 

initialization 

Before proceeding 
with TEST 4, 
• EMS MODE -

STBY 
• IT.if FUNC -

TEST 5 
• EMTTUNC • 

TEST J 
• fMsMODE -

NORM 
• ~eself tesh 

YES 

18 AV/ RNG 
SLEW CIRCUITRY 
FAILED 

IMPLEME NTl NG 
GATE FAILED 

9 CORRIDOR 
VEPIFICATION 
CIRCUITRY OR 
SCROLL 2 G SW 
FAILED OPEN 

19 Alrernote range 
set 

• EMS MODE -
STBY 

• EMS FUNC -.t:,Y. 
• EMS MODE -

NORM 
• GTA -~ 
• GTA-~ 

when des ired rang 
i1 in .o.V/ RNG 
ind 

• EM5 MODE -
STBY 

DATE 8/7/72 

REMARKS 

0 There i~ no method of distinguish
ing between these failures. 

0 corridor verification, 6V TEST , 
TEST 3, TE ST 4, ond TEST 5 
inoperative . EMS operational 
during entry, but accelerometer 
accuracy con be ver ified for 
confidence by comporsion with 
o CMC /iv. 

G ENTRY functions of EMS inopera
tive except EMS RSI 6V Functions 
unaffected. 

0 Corridor verification Its inopero
ti've or invalid during TEST and 
ENTRY. 

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

0 TEST 3 lost . RNG ind mo; be 
tested in TEST 4 by no t ing thol 
the RNG ind drives to negati ve 
58.0 , . 2 NM. 

0 Lift vector dn It lost in TEST 3 
ond ENTRY . Backup ENTRY 
informotion from CMC or MSF 
No It 10 sec ofter .05 G could 
be us~ to indicore li ft vector 
down. 

0 EMS operation unaffected. 

0 Norma l R G SET method lost . 

SM-2A -1 558E 
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SYMPTOM 

5 V•AXIS ONLY Olt V-AXIS fall, 
MULTIPLE DISPLAYS 1--+--.... ~,:"'."

0
"".:ddve ? 

AINOltMAL ~ 
NO 

LL 

lNG IND 
ONLY 
ABNORMAL 
(TEST 4) 

Fallt to drlv•7 

G·AXIS 
ONLY 
ABNORMAL 

~ 

YES 

I 
1-:..:.... _ _..r-' Folh to drh,•? 

l 
I 

VIS 

PROCEDURE 

V-AXIS ANO 
lNG 

•Perlom, 6V 
TEST 

test "°"'"I? 
NO 

V•AXIS ANO RNG ONLY lD •- em,, 1,:_,=.:.::,_;:..;.:~;:..;.:;_::.:..;;:..:,_ ___ r- >2. 2 NM? 

V_,..XIS ONLY NO 

16 VELOCITY 
DIIVf MOTOlt 
CONTlOl.Lfl 
INTUMITTENT Olt 
,ULSf SCAUl OUT 
OF-TOlflANCf 

Out~f-+ol ck 

NO 

2 G·AXIS d,lv., 

I• TEST 5? 

NO 

NO 

• EMS MODE -
STIY 

e m!'FUNC • 
TEST 5 

• Slew V AXIS to 
nut te1t pattern 

o £MS FUNC -
TEST J 

• $1..., rang. to 58.0 
o EMS MOOE · 

liQll,I 
o EMS FUNC -

TEST 4 

FAILED OPEN 

PAGE 11-5 

REMARKS 

0 £MS FUNC • TU . 4copal,lllty 
Iott, !MS o,.~I -,t occ:el• 
et'Clffltef occurocy co" be verln M 
only by ,...,.,.,1.,. o AV TEST. 

0 TEST 4 oad AV ltST only loot. 

0 

0 

V-axlt and range dltploy l0tt. 

Thlt failure wlll lnvolldote the 
AV TEST ond TEST, , ••c:ept tt,e 
G-oxlt dhploy . EMS thou Id be 
operational but corridor 
verlncotlon M'ron«l!Jt during entry . 

0 V AXIS and It.NG lnfonnotlon 
•roneou1 only. 

0 EMS FUl'-4C - !llLl Iott but EMS 
operation during .ntry ,~Id be 
nonnol . 

0 V AXIS, AV and A.NG informotlOl"I 
erron.,..,,. Qtl,er EMS lnfonnot ion 
unoff~ted . MSFN may be able to 
tupply a correction foct« fo, ri,h 

© Th•• It no method of d isti,v,.,llh• 
Ing betwNn t+,..,. t'wo follur" . 
Scroll velocity lnforl'l'IGtion wlll be 
•roneout . ltong,e r~t of 
uncertain volldlty. 

0 Tllh ch.cit conttroined by t.st 
pott.rn ovallobillty . 

0 EMS ENTIY and AV fvrtclion1 
unoffKted . 

0 RNG and &V dl1ploy1 101t. 

0 ltNG display lo,.t . 

0 Scroll G di'J)loy erroMOUI . 

0 Scroll G di'f)loy lost . 8od1 up 
G information hom CMC or 
G IM,.., , 

5 
THR 

7 
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SYMPTOM 

LIFT VECTOR UP 
LT NOT ON 

(TEST 5) 

Ba r-------
G-AXIS 
DOES NOT 
DR IVE 
(TEST 5) 

RNG IND DOES 
NOT SLEW IN 

RNG SET 

90 -------
G - AXIS 
DOES NOT 
ZERO IN 
RNG SET 

10------
'I-AXIS 
DOES NOT 
\LEW IN 
'&.ill 

Li rt vector dn It 
on in TEST 5? 

YES 

lift vector up 
It on in TEST 5? 

YES 

OPEN 

NO 

RNG ind slews 
in RNG SE T? 

SW FAILED OPEN 

PROCEDURE 

6 • EMS MODE -
illY 

• EMS FUNC -
RNG SET 

• Slew display off 
zero 

• EMS FUNC -
TEST 5 

RNG ind .resets to 
zero? 

YES 

YES 

Alternate RNG 
SET 

• EM S MODE -STBY 
• EMS FUNC - -

t:N SET 
• ~sired range 
• EMS FUNC (CW) -

Vo SET 
• EMS MODE - NORM 
• Continue EMS 

checkout 

G-AXIS zero's 
in ENTRY? 

YES 

Alternate 1few -
Y-A XIS 

• EMS FUNC (CW) -
TEST 5 

• Slew desired Vo 
• EMS FUNC (CCW)

ENTRY 

TEST 5 

DATE 8/7 /72 

REMARKS 

0 Lift vec tor up It lost in TE ST 5 
and ENTRY . Backup entry angle 
information from CMC or MSFN . 
No It 10 sec ofter .05 G could 
be used to indicate lift vector up . 

0 Corridor verification lost during 
TE ST 5 and ENTRY. Backup 
entry angle informa tion from 
MSFN or CMC. 

0 EMS FUNC - TEST 5 los t only . 

0 Scro I I G d isplay inoperati ve. 

0 EMS operation unaffected. Use 
alternate RNG SET method . 

0 ENTRY operation unaffected . 

0 This failure produces on error 
only in the init ial phase of the 
G trace. 

0 Range display erroneous during 
ENTRY. Other ENTRY functions 
unaffected after Vo slewed by 
alternate methods. 

SM - 2A-1560D 

I 



' t DATE 8/7/72 

SYMPTOM PROCEDURE 

11r-------

13 

14 

6V/RNG IND 
ABNORMAL IN 

6V TEST 

6V IND DOES 
NOT SLEW IN 

~ 

6V/ RNG IND 
FAILS TO COUNT 

DURING £\V'S 

EITHER LIFT 
VECTOR LT ON 

AFTE R 2 G 

Problem? FAILS TO DRIVE 

ENTRY self test 

o EMS MODE - STBY 
o EMS FUNC - -

TEST I 
o EMS MODE -

NORM 
• Perform ENTRY 

self test 

V-AXIS and RNG 
within toleronce in 
TEST 47 

SPS THRUST It 
on during SPS 
firin ? 

YES 

TORQUING 
ISTOR FAILED 

IN 6V TEST 

SPS THRUST 

LT FAILED OFF 

._ ___ _.. CIRCUITRY FAILED 

o EMS FUNC -
6V TEST 

o EMS~ 
NORM 

AV ind dr ives 

FAILED 

IN~ 

2 • EMS MODE -
STBY 

•E MS FUNC -
TEST 5 

•Attempt scroll 
slew 

V-AXIS slow,? 

VI'S 

5 •EMS FUNC -
RNG SET 

• Attempt range 
slew 

RNG ind slews? 

YES 

6V POSITION 
OF FUNC 

SW FAI LED 
OPEN 

2 

o EMS MODE - STB 
o EMS FUNC - '-"~-•-

TEST I 
o lMrnODE -

NORM 
o Perform ENTRY 

self tHt 

t.V/ RNG ind 
drives TEST 4? 

YES 

• Slew desired 6 V 
•EMS FUNC (CCW) -

f MS MODf -
.!::@,M 

t:; V TEST 

POSITION OF 

FUNC SW FAILED 
OPEN 

7 AltematelW SET 

o EMS MODE- STBY 
EMS FUNC - z:;v-

• EMS MODE -NORM 
oGTA-on~-
• EMS MnDr-" STBY 
Wh en desired -m
SET in dilf)loy 
o GTA-~) 

PAGE 11-7 

REMARKS 

0 ENTRY TEST patterns 
constrain option of ENTRY 
self test, 

0 t,.V/RNG ind lost for t,.V 
maneuver and ENTRY. 

0 t,.V TEST only lost, 

0 EMS RSI, V-AXIS and RNG 
displays unaffected during 
ENTRY, t,.V, G-AXIS and 
corri dor verification lost . 

0 All ,jV, EMS velocity a,d 
RNG information erroneous 
during test modes. EMS should 
be operational, but corridor 
verification erroneous d1Xing 
ENTRY. 

0 EMS RSI unaffected. All 
other EMS functions lost. 

0 THRUST ON signal lost in 
~~~ on ly . 

0 Alternate h,V SET neces.sory 
fa, SCS t,.V's, Fa, CMC 
or MANUAL t,.V 's (DIRECT 
THRUST sw ) 1 monitor the 
negatively driven 6V ind 
for velocity change 
information. 

0 t,.V/ RNG ind lost. 

0 Slew lost for 6V SET only. 

0 Th rust cu toff discrete and 
6V functions or 6.V/ R:NG 
ind lost. Performing a post
burn l!V TEST ond/ or 
ENTRY test will aid in 
foilur• identifi cat ion. 

0 EMS functions unaffected , 

SM-2A-1561G 
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PAGE 12-2 DATE 8/7 /72 

DOCK AND HATCH MALFUNCTION INDEX 

DOCKING 

l DOCK PROBE WILL NOT FOLD 

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

HATCH 

FWD HATCH WILL NOT UNLATCH 

2 FWD HATCH WILL NOT LATCH 



DATE 8/7/72 1 

SYMPTOM I 
I 

I 

DOCKING 

I I 
DOCK Pl!O!E 

W ILL NOT 
FOLD 

I 

I 
I 
I 
I 
I 
I 

2 I 
DOCK PRO!E 
EXTD/ REL tb 

I A(! ) REMAINS 
GRAY AFTER 
CAPTURE ' 
(TLD only) 

I 
I 

I 
I 

I 
I 
I 

I 

I 

I 

I 
I 

PROCEDURE 

1 
J LM manned? NO 

~ • Remove drogue from lM 1lde 
• Connect probe umbilical, (2) (yellow) 
• Cb DOCK PROBE (2) - clo,e 
• Verify lM tunnel hatch open and 

c rew clear of tunnel 
o Pl!O!E EXTD/ REL - EXTD/ REL lo, 

• Ver ify probe exten,ion 
o Cb DOCK PR OM (2) - = 
• U1ing tool, F, W arid l, remove nu t 

and bolt from one end of ,hock struh (3) 
• Fold 1upport beams by pulling probe 

toward CSM 
• Disconnect probe umbilicals (2) 

(y ellow ) and remove probe from tunne l 

~ Altempt 
retraction 

PRO!E EXTD/ REL NO 2..l 
- RETR - • PRO!E 

• PROBfRETR - RETR - PRIM 2 
PR IM I (S EC I ) ~ --

Retrac t ion? 

L=...l tb OR tb I CIRCUIT FAILURE 

lietrocr ion? 

l.!J PYRO OR GN2 I ! OHLE FAILURE 

L:J • Verify probe wppo,t beams unloaded 
e U1ing tool, F, Wand 1, remove nut and bolt from 

one end of shock 1tru t1 (3 ) 
• Connect probe umbilical, (2) (yellow ) 
e Cock docking lotche1 No. 1 & 3 
e Cb DOCK PROBE (2) - closed 
e Cb SECS ARM (2) - do~ 
e Afte r MSFN AOS , SITT"IT>GlC (both ) - ~ (~ ) 
• After go from MSFN , SECS PYRO ARM (2) - ~ (~ ) 
o PRO!E EXTD/ REL - RETRACT 
o Pl!O!E RETRACT SEC:.-
• PRO!E RETRACT (2) - off 
o SECS PYRO ARM (2) --;;-ff 
o SECS LOGIC (both) - off 
• Cb SECS ARM {2) -~ 
• Manually releo1e docEn°g lotche, I & 3 
• Prelood the probe 
• PROBE EXT0/ REL - EXT0/ REL for 20 1ec . mox. 

• Verify extend lotch indicator (red ) i1 vi sible 

• 0ep,eu ptobe BLEED button (red ) ol interval, to allow 
Pfobe to extend 1low ly 

o PRO M EXTD/ REL - EXTD/R EL ond hold 

• PuH probe oh (20 lb ) to releo1e from drogue 
• PROBE EXT0/ REL - OFF (r elecne ) 
• Clo DOCK Pl!O!E (2,-= 
• DiKonnect probe umbilicoh {2) (yellow ) ond remove 

probe from tunnel 

(i) 

~ T,oubleshoot Sy1tem A(B) 
befo re removing probe 01 follow, 

w o PROM 
RETR - SEC- I 
(Pl!IM-1,---

2.J SYSTEM A (! ) 

CIRCUIT FAILURE 
IN Pl!O!E 

l 
L!J • Interchange 

umbilical, ogoin 
lo lhe SEC 2 I Pl!IM 2) 

to ini tiate onl y 
ovoilob le GN2 
boll le when 
requ ired 

• h'onuolly release 
doc.k ing lotche1 
No . ' 1 1 ond 7 

-
YES -

o Pl!O!E RETR (2) - O FF 
• cb OOCK PR O BE (T)"":° ~ 
• Intercha nge probe 1.mbi lical 

connectors <cut coble re1oine r1 
if necu s.ory) 

• C.ock docki ng lat ch e1 I and 7 
• cb DOCK PRO BE (2) - close 
• PROBE EXT0 I REL - RErr-

DOCK PRO!E EXTD / REL 
tb B(A) - groy? 

.!..l SYS TEM A (!) 
CIRCUIT FAILURE 
IN CSM 

~ • Lne SEC-1 

!PRIM 1) ond SEC - 2 
(PRIM 2) to ini t io re 
two ovoiloble GN2 
bott le1 when re
qu ired . 

• Manuoll y re leo~ 
docking lot ck.e s 
No .' i. 1 ond 7 

PAGE ·12-3 

REMARKS 

0 Probe telemetry will be lost when 
probe umbil icoli ore interchanged. 

D 
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SYMPTOM 
HATCH 

I L~D HATCH 
WILL NOT 
UNLAICH 

21 
FWD HATCH 
WILL N OT 

LATCH 

I 

I I 
I I 
I 

I 

I 

I 

I 

I 
I 

I I 
I I 
I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 
I 

., 

DATE 8/7 /72 

PROCEDURE REMARKS 

1 I Doe1 och handle N O 
2 _j Am.,.,e failure 

d1 ive clutch engage of octr handle to 
9eo1box'? engage ond drive 

Yb 
geo,box 

! 
~A,...,,•loil u« l:J • Unstow octr 

101en geo1box. handle ond push to 
stop to unlock 
gearbox 

• A UX LAT CH 
DR IVE - rota te 
J.ll:(use-;;;f"B) 

• Remove tool 8 and 
verify hatch 
unla,ch 

' 2J • Rf!l"love georbox 
6 !To reinstall hatch 

fTIOunting Klf'W\ {3) • Aligo ha tch in 
and spacers (u1e tools tunnel 

Wand 4 \ - • Rotate gearbox 
• Unstow octr horidle approx 40° CW 

and rotate away f,om and reinstall 

hatch oppro;,,, 30° gearbox mounting 

• Pvlh och handle out- ICIIIWS (J} 
board rotoring gear -
box oppox 40c, CCW 
to releost• lotch1&1 

• Remove ha tch from 

tunnel 

~ • /{emove hatch 7 I Georboi,; f,ozen 

10 CM cab in o Gearbox 
• Attempt to latch dik:onr,ec t -

mechanism ~ (tool B) 
• Position hatch in 

Does oct r handle NO 
tunnel 

drive gf'Orbo.: ? I---+ • AUX LATCH 
DRIV[ - LATCH 

YES (113° cw - 1001 B) 
• Verify hatch 

lotch•d, , emo..,e 
tool 8 (conno1 
remov e ha tch from 
lM side) 

3 I f rozen latch 

• Inspect to identify 
froun lotch(es) 

• Remove dome nuts 
from long pi vo t 
screws of fro ze n 
lotch. \Use tooh F, 
W, 2ond 4) 

• Remov e long pivot 
K rews and rotate 
lo1ch dog to dear 
~tr ik.e r plor e 

• Unlatch mechanism 
• Install ha tch 

SM- 2A - 2053B 
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PAGE ·13-2 DATE 8/7 /72 

EVA MALFUNCTION INDEX 

CUFF GAGE< WARNING TONE SET POINT (3.1 - 3.4 PSIG) & NO TONE 

2 PGA PRESS. > 4.0 PSIG (CUFF GAGE) 

3 EVA TONE ON 

4 LOSS OF COMM FROM EVA CREWMAN 

5 EVA CREWMAN COOLING INADEQUATE CUFF GAGE - NORMAL 



DATE 8/7 772 

SYMPTOM 

CUFF GAGE 
<WARNING 

TONE SET 
POINT (3.1-
3.4 !'SIG) 

& NO 
TONE 

PGA PRESS. 
> .4.0 PSIG 

(CUFF GAGEi 

EVA 
TONE 

ON 

Tone on if : 
PGA ~3.1 
to 3.4 psig 

OR 
Umb press 
60-65 psig 

PROCEDURE 

t-, .. ,i==._•::_:::.O~PS~-~ON!::___jNO 
PGA PRESS. 1-.al....a.., CUFF 

GAGE FAILED 3.4-4.0' 

PGA PRESS. 
3.7-4.0? 

NO 

•O PS-.Q!i 
•PURGE VLV

HI 
•SC U-CLOSE 

Cuff gaye decrease? 

NO 

---'-'lO'"' PCV FAILED 
OPFN OR PGA 
II AK 

1-➔-i=:=-..:•_::O~PS::_-~Q!i=---l•N-O~ 2 Pnl 603 Press 
Tone-off' 65 -500 psig' 

YES 

PGA press 
3.7-4 .0? 

YES 

02 LEAK IN 
UMB SYS OR 
CM 02 SYS OR 
SUIT INLET 
FLOW BLOCKED 

02 LEAK 
IN UMB SYS OR 
CM 02 SYS OR 
SUIT INLET 
FLOW BLOCKED 

PAGE 13-3 

REMARKS 

0 PCU may be difficult lo 
close. CLOSE as soon as 
practica-1 -

THIS PROCEDURE SHOULD 
BE PERFORMED INSIDE 
CABIN 

G) EVA warning tone-Q!i 
when SCU-illlli until 
pnl 604 switch-O FF . 

G) PCV may be d,ff,cult lo 
close. CLOSE as soon as 
pract,ca_l._ 

(D EVA warning tone on 
when SCU -!;iQlli un11I 
pnl 604 swllch-OFF . 

SM -2A·2361 

1 
THF 
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PAGE 13-4 

SYMPTOM 

LOSS OF 
COMM FROM 

EVA CREWMA~ 

EVA CREWMI-N 
CO OLING 

INAOEOUAH: 

CUFF GAGE · 
NORMAL 

I • Ve11fy S-BO 
MOOE VOICE sw
NOT IN RELAY 

• Audio pnl 10: 
VOX SENS · Jl 

• Check vol 
THUMBWHEELS 

PROCEDURE 

Voice ok? 
NO 

4 Audio pnl 10 

• AUDIO CONT · 
BACKUP 

1\ ,1111'111,1111· 

PN L 603 
EVA gauge> 

3 • OPS 02 · 
ON 

e SCU · CLOSE 
ePCV il.O.S.f. 
• PURGE VLV · HI 
e EVAST A 02 -

Ullll 

FLOW 
DEGRADED DUE 
TO SYSTEM 02 
LEAKAGE OR 
LACK OF MAKEUP 
FLOW FROM 
CAYO TANK 

YES 

YES 

3 PANEL 10 
VOX FAILURE 

s CMP AUDIO 
CENTER FAILU RE 

7 Audio pnl 9 
• MOOE VOX 
e VOX SENS 

as reqd 
• VOL THUMB· 

WHEELS · i!Jli!!.I! 
i!lli.Q<1 

DATE 8/7 /72 

REMARKS 

{i) If EVA crewman has egressed 
2aGin , CO R n, LMP will perlo, m 
swttchtng lunct,ons. 

(D Cont inuous (hot mike) 
intercom w,11 be available from 
EVA. COR 01 LMP must 
depms CMP PTT switch to, 
EVA to 1,ansmit to MSFN. 

(D SUIT PRESS ala1m tone 
mav not be operational. 

Q) No1mal ,ange 500-100 psid . 

(D CMP metabolic ,ate exceeding 
pu,ge flow cooling capability. 

@ EVA waining lone-ON when 
SCU- CLO SEO unti l pnl 604 
switch -OFF 

© 11 ad d1 11 onal cooling IS 

requ ued 
• OPS -ON 
•PURGEVLV-.!!! 

SM-2A -2362 
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PAGE 14-2 

16mm 

A CAN NOT START CAMERA 
B CAN NOT STOP CAMERA 

CAMERA MALFUNCTION INDEX 

C CAMERA STOPS IMMEDIATELY AFTER START 
D CAMERA RUNS 24FPS IN ALL MODES SELECTED 
E CAMERA RUNS BUT FILM NOT TRANSPORTING 
F CAMERA RUNS BUT NO OPERATE LIGHT 

70mm 

I CAMERA WITH MAGAZINE 
A SHUTTER FIRES/NO FILM ADVANCE 
B NO CAMERA ACTION/BUTTON CYCLED 
C SHUTTER FIRES/PARTIAL FILM ADVANCE 
D CANNOT ATTACH LENS 

II CAMERA ONLY 
A NO CAMERA ACTION/BUTTON CYCLED 

III INTERVALOMETER WITH CAMERA AND MAGAZINE 
A CAMERA DOES NOT CYCLE 

35mm 

SHUTTER WILL NOT OPERATE 
FILM WILL NOT REWIND 
BACK WILL NOT REMOVE 
LENS FAILS TO REOPEN TO MAXIMUI~ AFTER EXPOSURE 
LIGHT METERING SYSTEM INOPERATIVE 

DATE 8/7/72 



MALFUNCTIONS 
16mm SYSTEMS 

SYMPTOM PROBLEM/CHECK 

A . CAN NOT I MAGAZitlE 
START CAMERA - I NOT TIGHT 

I MAGAZINE 
JAMMED 

I CIRCUIT FAILURE 
SWITCH TO 24 FPS 

I 
SAFETY SWITCH OUT OF ADJUSTMENT . 
REMOVE MAGAZINE DEPRESS SAFl TY 
SWITCH. OPERATE CAMERA 

I FUSE BLOWN 

B. I SWITCH OUT OF CAN NOT STOP 
CAMERA I ADJUSTMENT 

I CIRCUIT MALFUNCTION 

C. CAMERA STOPS I MAGAZINE 
IMMEDIATELY AFTER - I JAMMED 
START 

I 1 , 6, AND 12 FPS 
CIRCUIT MALFUNCTION 

0. 
CAr1l:RA RUNS I MECHANICAL OR 
24 FPS IN ALL ELECTRICAL 
MODES SELECTED I MALFUNCTION 

E. 
CAMERA RUNS BUT I MAGAZINE 
FILM NOT JAl+IED 
TRANSPORTING I FILM TORN 

F. CAMERA RUNS - I MODE SELECTOR BUT NO OPERATE - I NOT INDEXED LIGHT .. 

I 
I 

I 
I 

I -
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

SOLUTION 
(IF SYMPTOM STILL EXISTS PROCEED 
TO NEXT PROBLEM/CHECK) 

I WIGGLE MAGAZINE 

I AND RETIGHTEN KNOB 

I REMOVE MAGAZINE 

I INSTALL SUBSTITUTE 

I OPERATIN IN 

I 24 FPS MODE 

I IF CAMERA OPERATES PUT LAYERS 
OF TAPE ON SAFETY SWITCH AND 

I INSTALL MAGAZINE 

I REPLACE MAGAZINE 

I REPLACE FUSE 

I STOP CAMERA BY CHANG-
ING foODE TO 24 FPS IF 

I IN 1, 6 OR 12 OR VICE VERSA 

I OPERATE USING 
- I UTILITY PWR SW AS OFF SW 

I REMOVE MAGAZINE , 

I INSTALL SUBSTITUTE 

- I OPERATE IN 24 FPS ONLY 
I 

I 
I 
I 

I 

I 

I 

I 

I 

I 

c::, 
):::,, 
-i 
rn 

00 -.. 
--..J -.. 
--..J 
N 

I LEAVE IN DESI RED MODE USE AS Is· I I PROPER OPER MAY RETURN 

I REfoOVE MAGAZINE, 
INSTALL NEW 

I MAGAZINE 

I REINDEX MODE 

I 
SELECTOR TO DESI RED 
MODE 

I 
I 

""'O 
):> 
Ci> 
rn 

_. _, I ,, :c ):> O"I 
T'1 ~ I 



SYMPTOM 

CAMERA W[TH MAGAZ I J 

SHUTTER 
A. F !RES/NO 

FILM ADVANCE 

l MI CROSW fTCH 
SOUND/BUTTON 
CYCLFD 

NO 

0 

70mm CAMERA MALFUNCTIONS 
PROCEDURES 

YES 
2 

CYCLE BUTTON YES 
REPEA TEDLY / Q) 
r ILM ADVANrr 

NO 

3 MANUALLY CAMER/1 
ADVANCE YES CONTINUES YES 
FILM/MOTOR TO CYCLE 
OPERATE S NORMALLY 

NO NO 

5 HIT CAMERA 6 REMOV E" 
BODY BOTTOM MAGAZINE/ YE S 

SHARPLY /CAMERA YES CAMERA CYCLES OPERATES NORMALLY NORMALLY 

NO 
CD NO 

8 REMOVE 9 
MAGAZINE/ CAMERA CYCLES YES 

CAMERA CYCLES SLUGGISHLY 
NORMALLY 

YES NO 

NO 

® 

ll REPLACE l2FILM TESTING 
FUSE WITH SLUG. SL! DE ALIGNS 

WfTH YE S 
CAMERA OPERATES MAGAZINE/BUTTON 

NORMALLY DEPRESSED 
NO 

YE S 

CD 

MAGAZINE 
MECHANISM 
JAMMED 

10 
BATTERIES 
WEAK 

13 
MAGAZINE 
MECHANISM 
JAMMED 

NO 

15 
14 FILM TESTING 

0 MAG SLIDE BENT 
JAMMED 

0 

REMARKS 
<D CAM SHOULD CONT f NUE TO OPER-

ATE BUT MONITOR OPERATION 
CLOSELY AS FA I LURE CAN REOCCUR 

® REMOV E MAGAZINE ANO SEE 
SYMPTOM A UNDER "CAMERA 
ONLY" SECTI ON 

Q) CAMERA SHOULD OPERATE NORM-
ALLY WITH NEW MAGAZINE 

© REP LACE BOTH BATTERfES 

® IMPROBABLE FAILURE MODE 

@ ATTEMPT TO STRAIGHTEN FILM 
TESTING SLIDE ANO CYCLE 
CAMERA/MAGAZINE 

Q) CAMERA INOPERATIVE 

3 

6 

1---4 c5 
):::.3 

3 

-0 
)::a 
en 
rn 

C) 
)::a 
-f 
l"T1 

co 
............. 

" ............. 
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SYMPTOM 
CAMERA WITH MAGAZINE 

I 
NO CAM ERA l 

B. ACTION/BUTTON - DARKSLIDE IN 
CYCLED -

NO 

2 
MAGAZINE 
SIGNAL 
RED 

INO 

4 
J .IGGLE MAGAZINE 
AND CHECK 
OPERATION 

j•o 
@ 

-
CAMERA WITH MAGAZINE 

I 
SHUTTER FI RES/ 

C PART JAL FILM 
ADVANCE 

70mm CAMERA MALFUNCTIONS 
PROCEDURES 

YES Q) 

3 
YES MANUALLY YES ® ADVANCE FILM TO 

WHITE SIGNAL 

NO 

5 
CHECK FRAME YES - COUNTER FOR -© 
END OF FILM 

YES 

® 

1 REMOVE 2 
MAGAZINE/ CAMERA YES MAGAZINE 

CYCLE<; MECHANISM 
NORMALLY DEGRADED 

lNO 

3 4 
CAMERA CYCLES YES BATTERIES 
SLUGGISHLY WEAK 

lNO 

Kl) 5 CAME.RA 
INOPERATIVE 

OR MAJOR 
ELECTRICAL 

CIRCUIT FAILURE 

-

- -

REMARKS 

REMARKS 

(D REMOVE DARKSLIDE 

(v CAMERA SHOULD OPERATE 

G) REMOVE MAGAZINE. SEE 
CAM ONLY SYMPTOM A 

© REPLACE MAGAZINE 

KD G) CAMERA SHOULD OPERATE NORM-
ALLY WITH NEW MAGAZINE 

(D REPLACE BOTH BATTERIES AND 
INSTALL SINGLE BATTERY FROM 

OTHER CAMERA 

K?) G) REMOVE BATTERIES EXCHANGE 
BATTERIES ONLY IF OTHER 
CAMERA INOPERATIVE 
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r 

Ir 

SYMPTOM 

CAMERA WITH MAGAZINE 

D. 

A. 

CANNOT 
ATTACH 
LENS 

CAMERA ONLY 

NO CAMERA 
ACTION / 
IUTTON CYCLED 

lIC INTERVALOMETER 

A. 

WllH CAMERA 
AND MAGAZINE 

CAMERA DOES 
NOT CYCLE 

SL Of AL tr,NI ll 
WI TH i<En llOT 

LENS 
SHUTTER 
COCKED 

MICROS WITCH 

SOUND / 
BUTTON CYCLED 

YES 

70mm CAMERA MALFUNCTIONS 
PROCEDURES 

ll!UG[ IILI G J[I) 
l-llTII R[ll DOT 

CAMERA 
BODY 
COCKED 

No.., ____________________ _,J 

NO 

FILM TESTING 
SLIDE EXTENDED 

NO 

NO 

BATTERIES 
DEAD 

CAMERA CYCLE AT 
INTERVALOMETER 
TURN-ON 

NO 

YES 

YES 

CAMERA CYCLES 
WHEN FILM TESTING 
SLIDE DEPRESSED 

NO 

MAGAZINE 
SIGNAL 
RED 

NO 

RECYCLE 
INTERVALOMETER 
SWITCH / CAMERA 
CYCLES 

NO 

YES 

BUTTON MECHANISM 
JAMMED OR ELECTRIC 
CIRCUIT FAILURE 

REMARKS 

0 LENS SHOULD MATE WITH CAMERA 

0 FAILURE RELATED TO INCOMPLETE 
CAMERA CYCLE. SEE ""CAMERA / 
MAGAZINE .. SYMPTOM A 

0 MANUALLY RECOCIC LENS (CW) 

0 CAMERA SHOULD CONTINUE 
TO OPERATE 

,.;'\ OPEN BATTERY COMPARTMENT DOOR 
\.::.J TO SAVE IATTERIES. CAMERA CAN 

BE OPERATED BY OPENING AND 
CLOSING BATTERY COMPARTMENT 
DOOR 

0 CAMERA SHOULD OPERATE BUT 
CHECK FOR IENT FILM TESTING 
SLIDE 

0 REMOVE BOTH BATTERIES AND USE SINGLE 
BATTERY FROM OTHER CAMERA 

0 SEE "" CAMERA/MAGAZINE .. SYMPTOM 8 

0 CAMERA SHOULD OPERATE NORMALLY 
BUT MONITOR CAMERA FOR 
OTHER SYMPTOMS 

0 REMOVE INTERVALOMETER AND 
OPERATE NORMALLY 
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SYMPTOM 

SHUTTER WILL NOT OPERATE 

35mm CAMERA MALFUNCTIONS 

A/ R SELECTOR 
IN A POSITION 

NO 

POSITION A/R 
SELECTOR IN 
A POSITION 

AND 
ADVANCE FILM 

FULLY 

YES 

PROCEDURE 

FILM 
FULLY 
ADVANCED 

NO 

ADVANCE 
FILM 
FULLY 

YES MANUALLY ROTATE 
A/R SELECTOR TO 
R POSITION THEN 
BACK TO A POSITION 
SHUTTER OPERATES 

NO 

ROTATE MIRROR 
LOCK TO UP POSITION 
ANlJ THEN BACK TO 
DOWN POSIT ION. 
SHUTTER OPERATES 

NO 

Dl:PRESS DEPTH OF 
FIELD PREVIEWER 
AND RELEASE 
SHUTTER OPERATES 

HIT CAMERA 
SHARPLY 

NO 

AHO CHECK OPE RAT IOU 

NO 

REWIND FILM FULLY 
AND REl{)VE FILM 
CAMERA OPE RATES 
NORMALLY WITHOUT 
FILM CASSETTE 

YES 

YES 

w 
u, 
a 

REMARKS 

0 CAMERA SHOULD CONTINUE TO OPERATE 
NORMALLY BUT l{)NITOR OPERATION 
CLOSELY AS FAILURE COULD REOCCUR . 

0 CAMERA SHOULD OPERATE NORMALLY 
WITH A NEW FILM CASSETTE. 

0 CAMERA INOPERATIVE. 

0 IF FILM WILL NOT ADVANCE FULLY, 
REWIND FILM AND INSTALL A NEW 
FILM CASSETTE. 

0 CAMERA WILL OPERATE NORMALLY, 
HOWEVER LIGHT HETER SYSTEM 
WILL BE INACCURATE . USE 
SPOTMETER FOR LIGHT MEASURE
MENT . 

0 LIGHT METER INOPERATIVE. USE 
SPOTMETER TO OBTAW LIGHT 
MEASUREMENT. 

0 USE STOP DOWN SYSTEM FOR LIGHT 
METERINf. . 
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35mm 
SYMPTOM 

FILM WILL A/R SELECTOR 
NOT Ri:.WliW IN R POSITION 

l NO 

PLACE A/R 
SELECTOR IN 
R POSIT !Otl 

--

BACK WILL CAMERA REMOVUJ 
NOT RH10Vl:. FROf-1 BRACt--ET 

l NO 

RE.MOVE FROM 
BRACKET 

,.___, U 7 

23 
--13 

CAMERA MALFUNCTIONS 
PROCEDURE 

HIT CAMERA 
YES SHARP ELY ON YES 

BOTTOM OF l 
CAMERA 
rmRMAL OPi:.RAT ION 

!' 
YES OPl:.N/CLOSE SELl:.CTOR YES HIT CAMERA 

!fl OPrn POSIT I Ori SHARPEL Y ON 
RE WWD SIDE 
OF CAMERA. l rm BACK REMOVES 

POSIT ION OPEtl/ CLOSE. !'° SELECTOR IN OPEN 
POSITION 

REMARKS 

0 CAMERA SHOULD COMTI~IUE TO OPERATE 
NORMALLY BUT M()N I TOR OPE RAT !Ort 
CLOSELY AS FA I LURE COULD REOCCUR . 

0 CAMERA SHOULD OPERATE NO RMALLY 
WITH A tlrn FIL~ CASSETTE. 

0 cAMERA ItlOPERAT IVE . 

0 IF FIL~ HILL '!OT !\DV/\NCE FULLY, 
REWIND FILM /\tlD WSTALL A t!EW 
FILM CASSETTE. 

0 CAMERA WILL OPERATE tlORMALL Y, 
HOWEVER LIGHT METER SYSTEM 
WILL BE INACCURATE. USE 
SPOTMETER FOR LIGHT ~EASURE-
MENT. 

Yl:.S -0 0 LIGHT METER I NOPE RAT IVE. USE 
SPOTMETER TO OBTA!tl LIGHT 
MEASUP.Er1ENT. 

0 USE STOP DOWN SYSTE ~ FOR LIGHT 
METERING. 
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35mm CAMERA MALFUNCTIONS 

SYMPTOM PROCEDURE 
DEPRESS DEPTH OF I LENS FAILS TO REOPEN TO I FIELD PREVIEWER YES 0 MAXIl'llM AFTER EXPOSURE I - AND THEN RELEASE/ 
'LENS OPENS TO MAX. 

NO 
I 

ROTATE LENS APERATURE 
RING FROM f/1.2 TO f/16 
AND BACK TO f/1.2 WITH YES LENS RETURNS YES DEP.TH OF FIELU PREVIEWER TO MAX. 
DEPRESSED. INSURE LENS OPENING 
APERATURE CHANGES 
WITH f /STOP CHANGE. 

NO NO 

0 ROTATE MIRROR 
LOCK TO UP 
POSITION THEN YES 
BACK TO DOWN 
POSITION. 
LENS OPENS TO 
MAX. 

NO 

HIT CAMERA 
SHARPLY ON YES 
FRONT OF CAMERA 
LENS OPEN TO MAX. 

,,. 

1 

1 

1 

REMARKS 

0 CAMERA SHOULD CONTINUE TO OPERATE 
NORMALLY BUT f«>NITOR OPERATION 
CLOSELY AS FAILURE COULD REOCCUR. 

0 CAMERA SHOULD OPERATE NORMALLY 
WITH A NEW FILM CASSETTE. 

0 CAMERA INOPERATIVE. 

0 IF FILM WILL NOT ADVANCE FULLY, 
REWIND FILM AND INSTALL A NEW 
FILM CASSETTE. 

0 CAMERA WILL OPERATE NORMALLY, 
HOWEVER LIGHT METER SYSTEM 
WILL BE INACCURATE. USE 
SPOTMETER FOR LIGHT MEASURE
MENT. 

© LIGHT METER INOPERATIVE. USE 
SPOTMETER TO OBTAIN LIGHT 
MEASUREMENT. 

0 USE STOP DOWN SYSTEM FOR LIGHT 
METERING. 
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35mm CAMERA MALFUNCTIONS 

SYMPTOM PROCEDURE 

DEPRESS BATTERY CHECK TURii LIGHT METERING I LIGHT METERING I LIGHT METERING YES SW ITCH AND INSURE YES SYSTEM TO ON 
SYSTEM INOPERATIVE I 

SYSTEM TURNED BATTERIES ARE OF AND ROTATE F/STOP ON SUFFICIENT VOLTAGE RING FROM F / l. 2 TO 
TO OPERATE SYSTEM F/16 ANO BACK TO 

F /1. 2. THEN ROTATE 
SHUTTER SPEED 

NO 
NO 

RlilG FROM 11..iOO 
TO T POSITION 
AND BACK TO 

DEPRESS ON 
HIT CAMERA SHARPELY 1000. 

SWITCH 
ON TOP OF CAMERA. ~ NORMAL OPERATION 

NORMAL OPERATION 

NO 

NO 

6 0 

-

-

REMARKS 

0 CAMERA SHOULD CONTJr.UE TO OPERATE 
NORMALLY BUT t-{)N !TOR OPE RAT ION 

r0 CLOSELY AS FA !LURE COULD REOCCUR. 

0 CAMERA SHOULD OPERATE NORMALLY 
WITH A NEW FILM CASSETTE. 

0 CAMERA INOPERATIVE. 

0 IF FILM WILL NOT ADVANCE FULLY, 
REWIND FILM ANO INSTALL A NEW 
FILM CASSETTE. 

0 CAMERA WILL OPERATE tlORMALLY, 
HOWEVER LIGHT METER SYSTEM 
WILL BE INACCURATE. USE 
SPOTMETER FOR LIGHT MEASURE-
MEtJT. 

0 LIGHT METER INOPERATIVE . USE 
SPOTMETER TO OBTAIN LIGHT 
MEASUREMENT. 

0 USE STOP DOWN SYSTEM FOR LIGHT 
METERING . 
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