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APOLLO OPERATIONS HANDBOOK

Y
.
PROCEDURE REMARKS L ACh
C PRy \
@. Normal range 0. 240
" 0.45 1b/hr.
2 lVar"y indicator | ygg ﬂ MW
NO | ®DIRECT Op viv - FAILURE 0W M
»{ QPEN (CC
<t ductl sSe -
‘ St on if: O3 flow increases?
~1,0 lb h (After 16 sec
NO .
@ Continue with Op FLOW [} -
" procedure and use C&W light
2 . 4 and surge tank blecd down as
r 5 decotr:prleu if cabin IND - indication of O, flow.
:r::'::ﬁ:: or FAILURE : ‘ L Isolate surpe tank at 150 psi.
‘ I« ]~ 3 whathao 750027 0, Gy -
o 2P
\ 2l R
5 o £ ’.“
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SURGE TANK
B 5] LOWOR | 7] 40, pLsS viv -
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or decr? b |  eDon suits "Tia
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CABIN PRESS
b @ y INCREASING LOW OR @ This action verifies that
DECREASING inadvertently opened valve
P i}CDlRECT Oz viv 2 Mtk y has not caused increased
5 g ow cause Y O 1l ¥
w sl I? by open DIRECT 2E10w
* O3 flow ? > Oz viv
Q" l
o
yes P
10] | 12
N ©07 DEMAND [ NO © 07 DEMAND
P,w.- N s t REZG vivi~-OFF . REG viv - 1 e T NO. 2 DEMAND
oy _[ e 2PeS ) e MOl REG FAILURE
‘ / —}- O flow high? O3 flow > :
21 20 l e YES . YES# 0 '
= ) ; P
2 s 3] o0, DEMAND 14] 15] N
% REG viv = 2 b NO. 1 DEMAND High flow cauied /8
- NO REG FAILURE - b Ddlrr it
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©0, DEMAND
REG vlv = .
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| % O3 fl h plug O3 flow high? HE IvSTALL SO K
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1 - Q’ - > Partially suited operation
{ \)5~ 2 ! 19 El y rquujrus return hosvv :
| e 1o G ! ¥ '-—L ROEZGDvEfoBgT > Re~install suit /m 22|®'Remove all suit d\sconnec?ed from suit.
: i ) hose return port ¥ hose return port| Closed suit operation normal
___(‘_- ud plug plugs This failure does not
/) @ SUIT CKT H0 2 - necessarily preclude manual
) ACCUM AUTO -| Yes —JNO 1 or 2 H20 l operation of the affectod
| _redundontgequm] No | ACCUM FAILED ON H,0 accumulator.
O flow high P2 B ir ekt rer viy
No |YES @ ';EAilT,:IDCEELDO?E':) @ RPI:I\O\'ES power from H,0
73 S F [','_'; C accumulator.
:'7" ‘ o 41 o SUIT CKT H20 25 H,0 accumulator can be
FL INCORRECT l
X § Q %) ACCUMAUTO - | < | CENTRAL TIMER ety She e
| . gl cenisr o | SIGNAL TO AUTO
-~ ’ N _— ST
p%;’/f“ : 24 ‘ Lt g flow high? 5 chLﬂ'sE CONTROL
! ‘ Cycling operation may tree
1 3 {Q’Q NC o sticking valve.
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P2t il me ACCUM ON -1, ' p
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22110 O flow high?  |NO STICKING OPEN sw configuration e 000 Lk i,
; - | c TR W e T
= ¢ YES D b1 T
Jol e e - fi ILL NaT O i
.
o 3 D8 New
} 32 84 n : (£
¥y % 7 M / . » ‘it

3 L ;
“L % fz.C i SM-2A-1503
- Hate Change Date Page

M

St

g

e




T e A e T ) |

.. APOLLO OPERATIONS HANDBOOK
b\ SYMPTOM PROCEDURE REMARKS D
I i QP O o
— Loss of ¢lectrical cyclic
1 (Cont) f control 20 accumulatory.
i \ [29] 6 HyO ACCUM 1 [30] 31fe suIT CKT H20 Periodic manual valve opirad
viv - OFF NO. 1 H20 ACCUM AUTO - 2 tion the only means of v
NO : ACCUM SOLENOID b’ actuating H,O accumulalor.
O flow high? —f| VLV FAILED OPEN
Ives -
(32 6 0 ACCUM 2 @ : ) ¥
viv = ?_31
©Hy0 ACCUM 1 NO. 2 H0 =
I viv - RMTE e ACCUM SOLENOID »-L SUIT CKT H20
07 flow high? ol VLV FAILED OPEN ACCUM AUTO - 1
¥ _YES
| B
H,0 ACCUM 2
viv - RMIE 3]
o SUIT CKT H20  [NO_ [High flow caused by
ACCUM AUTO - " | open CAB REPRESS
e viv
I © CAB REPRESS vlv
close (€9 CCW
0O, flow high? e PRESS-TO-TEST uperatior
YES may reseal leaky pecl valu
i
37| Close emer Steps 37, 38, 40 and 43 tu b
= cabin press vlv NO omitted if all crewmen ar
© EMER CAB PRESS > e EMER CAB PRESSh 39 TEMPORARY sui.ted as valve is already ofi. \
viv - OFF = pus PEEL VLV "
— Tirmed No SEATING
O3 flow high? 02 flow high? - PROBLEM
VEe lvss ‘ k
4 e
41
EMER CAB PRESS| NO. 2 EMER
vlv = 1 NO CAB PRESS REG
O flow high?  p—wfl  FAILURE
I lvss
42{NO. 1 EMER 43]
CAB PRESS REG | © EMER CAB PRESS
= FAILURE viv -2
4] EMER CAB PRESS
viv - BOTH L
® HyO/GLY TK 4SJeH,0/GLY TK 44
PRESS REG viv - PRESS REG viv - 4% ‘y
OFF NO 1 H20/GLY TK
O3 flow high? ol ®HO/GLY TK PRESS REG NO. 2
PRESS RELF FAILED HIGH OR 47} c aptirme opera-
YES vlv = 1 No | RELIEF VLV NO. 2 > Hom No. 1
. @ @ O3 flow high? FAILEDIQEEN W'v @H leak is not isolated and O,
YES r ~. flow remains high, mission ST
T o ke ; e e e
49) 1 , re-opening then :
oumimrine | [ SICET | [r— e e B
DOWMNSTREAM OF e HyO/GLY TK cabin pressyre L
FLOW SENSOR .ﬁzo/GLy T® PRESS REG NO. 1 51 i T el 4 )
PRESS RELF FAILED HIGH OR Continve opera- AT T e
vlv -2 NO RELF vlv NO, 1 #{ tions on No, 2 H,0 tanks by placing H,0 7 )
O flow high? FAILED OPEN rog & relief viv GLY TK PRESS REG & REL F SIS
.5_21 Determine valves in the BOTH positicn, g =
leak rate YES @ I then OFF <§(
b
o O2 DEMAND iq A ) 2
L REG vlv ~ OFF . s w0700 Tx Wﬁﬂf A@T Locd ﬂ/
® Surge tank press LEAK DOWN- P&SS REG vl \ /7 %7, 2
decay rate’ used '-Iﬂg?M OF OFF S ’% s
to determine ! GLY TK = Co J
i Shatali v @ H0/GLY TK (éuﬂ,me 4
A 2 o PRESS RELF viv-
leak in cabin OFF
press reg or
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APOLLO OPERATIONS HANDBOOK g\
1 SYMPTOM 2 PROCEDURE REMARKS \
N P ooy g
et | X—=—=
y 4
z 1 l Surge tk press .
d O, FLOW MSFN can distinguish
ind - LOW NK il 2| Verify O flow ind q ~ between these two failuros.
NO DIRECT O, vlv - OPE
Normal ronge =te Surge tank press low? ( mfn'm:nym 4 7
St 5 Ve — NO O3 FLOW SENSOR i
0,25 45 cel e l Momentary flow incr? OR IND FAILURE : v
ECS 1 e
4]
SURGE TANK 4
Low system
PRESS LOW g s
;‘ 0"’ Use high: hidt "
1 l Cryo tk press check se highest cryo tank indication
3 to estimate surge tank pressure,
SURGE TANK © O, PRESS IND sw - 3
PRESS HIGH TANK ) e SURGE TANK PRESS
>935 psi | Either cryo'tank press high? SENSOR FAILURE
L ves
3] voo
STORAG EPS-CYRO
FAILURE T ] 2
07 CRYO ’P"
PRESS HI »
bl
g
‘ ; NO 2l O, FLOW ind
i
* [ TsurcE TaNK Cab press high? = £ m‘._ 3 s O, PRESS IND
PRESS LOW . E w1 = sw - TANK 1 4
0, flowI 2. lalnlid, CRYO O,
<865 psi § YES 1 Cryo W prem low? |- STORAGE
ECS | l NG FAILURE
13] 1 1] i
CABIN PRESS 2} o= - ¥ i
HIGH OR Check for 02 EPS-CRYO J
INCREASING S line obstructiol | b [ 1 A
‘m - CRYO PRESS LOW
20281 S ‘4327_,‘; N ! -
CAB n PLET O, PLSS vlv = \
Lowl. Lings Oesreuct o
© 0, SURGE TK - Byl
v.vlv - OFF =
® DIRECT Oy viv - it
® Increase Oy flow P& O
0.95 Ib/hr for =
e 15 %
w:vonitor Qy FLOW ;
| ind s s o
R (S o v =
e RaIRE P PRESS SENSOR Y
Ib/he? FAILURE <
NO >
N
el :
BSTRUCTION
OF O,
RESTRICTORS,
FILTERS OR LINE pe

truction
severly limits Op
supply rate. May
essentially limit
supply to that
available in CM
(surge tk plus
repress O2 tk
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APOLLO OPERATIONS HANDBOOK i
1 SYMPTOM B PROCEDURE REMARKS ' \
ot # ﬁ V}J\
W
¥
z 1 l Surge tk press
O, FLOW @MSFN can distinguish
ind - LOW NK - " 21 Verify Oy flow ind ™ between these two failurcs.
NO IRECT O, vlv - OPE
Normal ronge =t Surge tank press low? ( MZn‘;u\;llym E M
b el ES e NO O FLOW SENSOR -
©,25 -45 /e l Momentary flow ince? OR IND FAILURE \
ECS ‘ VS
4|1
SURGE TANK .iJ Lo syaters
PRESS LOW emaid
o e 1 l Cryo tk press check @ Use highest cryo tank indication
3 to estimate surge tank pressure,
SURGE TANK | ®0, PRESS IND sw - 2]
JREE iGN bl e SURGE TANK PRESS
>935 psi I Either cryo'tank press high? SENSOR FAILURE
l YES
3] voo
STORAG! EPS-CYRO
FAILURE 7 &
03 CRYO e
PRESS HI 3
Eiles - d
e
] 2]
NO 0 FLOW ind
3 SURGE TANK Cab press high? = 2 = a_L 13] e 0, PRESS IND
.mss LOW I' ) A [k 2 sw - TANK | Fre 4] @wrvoo,
S rel ¥ YES {esg Cryo 1 press Tow? STORAGE
FAILURE
ECS i NO
I BE j 24 n ) s
f,;‘g:,”o’:“s O FLOW Hi Check for O2 EPS-CRYO) i
INCREASING 1ze line obstructio -+ m 1 | A
CRYO PRESS LOW
m « 05 SM SuPeLY ! 8
s L = gt
cnernm el © O, PLSS viv =
LOW. ' Lings Oesmeueriow
© 0, SURGE TK r
vlv - OFF )
© DIRECT Oy vlv - o
@ Increase O flow P& O
l 0.95 Ib/hr for hrss
[ e )
ST 7
1 ind=
{ e 4] surgE Tx &
femainiof 1.0 | ES PRESS SENSOR L e
| Ib/hr? FAILURE T
NO =
- SM SUPH)
: 8
ViR ON "JOISTRUCTION s
e OF 0,
Surgs h{ MOl  REsTRICTORS,
"‘: o P_ | FILTERS OR LINE
FENves N . ‘ i
| di
"
n ction .‘—ol Recpen O3 viv
l severly |imits Op o B
supply rate. May PLSS ylv - o P o
essentially limit .g?u 2 2 w“pg e J){\,SJ‘QL 3
supply to that 1 ¢0; SURGE TK
available in CM vlv - ON
(surge tk plus ==
repross O2 tk
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22 APOLLO OPERATIONS HANDBOOK
sYMPToA‘AMI - PROCEDURE REMARKS :
: Lol
: =1 A T
i 1 w rate does not -
5 P /‘ =y y en /u:uululors are
. fFl2 ated,calipration has
MSFN reports S/ ./’ -—I. N}AIN :‘EG B hifte "iut not up to relief
SlchHYS PRESS + CA/Q'?RESS ind / Viv=gioe M pressure. ‘Regulator is still /
YES ~"MAIN Oy REG B usable. 1
(CFo036P) Cab pross high?_|—{  MSFN reports O FAILURE — ;
7”09:5 WFINO Y P ; *‘
Y e
i : = ; \
4]0, svs PRESS Alshk sy e @l /_S\/.
SENSOR FAILURE o MAIN REG B e Sl
OR MAIN REG vlv - OPEN 6] 7 4 N e it
CALIBRATION o MAINREG A | YES ™ MAIN O3 REG A n redundant main. L~ (@ 3 RETR
SHIFT vly’~ close FAILURE 55 / N, 5 (4
l !FN reports O2
J'sys press decr? )
1 /- NO
I \ /
~ SlFAILURE OF
BOTH MAIN REG
02 ]
7y e :
. At A3 ( e
(" MSFN reports “f‘\; & | | ",\Luf\\,)'; colt LK,
O©2 SYS PRESS Che sm;pf#k press o . p
Low! i
(CFDg36P) P(?S-I\ND sw/-|- /|
- - SI}RGE TANX .
,Sm;/lk'press Iow?\
lYES
ECS
& COy PART PRESS
CO, PP HI 2 e
2 in 2 W".%— =
3 g NO B=c v FAILURE ,
YELLOW >7.6mm Hg e
2z on it YES Ed
=3, PP >7.6mm Hg

3 [Purge CO; sensor

o= 5] Check COy Ca s Analyzer is
292 | SDIRECE Oplvivs absorber filters battery—op
PART PRESS ! OPEN (CEW) for \ time limited.
Ind = HIGH l 10 sec ® Position COp

YES abi canister divert
b/ co, PPRY e viv handle alter-

ang
YES nately to A and
L PP hi B and obtain
i 2 9 stabilized CO2
4 NO F PP readings

High CO3 PP | | ©Change canister

coused by stognant with highest of COZ partial pressurc ’
€O2 neor sensor €Oz reading m indicators Cabin Gas -
= Analyzer. ;
i ; JJ COj PP !
LB co, COz PP ‘,
PART PRESS SENSOR FAILURE i . m 4
ind - LOW
ﬂ Manual CO; partial pressure 3 { 2
‘l’ e Hay ® Change other control can be accomplished
< 7 CO, filter o - by use of DIRECT O3 valve
ti O
No || EXPENDED OR ol et
4 FAULTY CO: :
COj PP high? 2
vES | AR FILTER

L
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R APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
: (D 2 | Single canister operation
9 “ ® T {1 37 @ Immediately replace a [lilter
A QEE suspected of swelling,
Jied 8 2 <O, FILTER -'J j ® Eoohz canister divert viv =
th (center v
] SEIZURE I ® B'—Lﬂ_lrvm ow through selzed % e
EXCESSIVE SWELLING
| witiiN OF €O FILTER filter momentorily when A
1L CANISTER replacement of operational
TS 0 filter is required
" I o Use #fCO, PART PRESS
ind as filter replacement
i Indicat
=+ -
LOF ot t
: Apﬁﬁﬁ’ (p | ; @ Balloontd racancsekishéin
9 % DIRECT O vl oueintabedseml can be
“LL'OQNED DIRECT O3 viv = verified by the suit to cabin
i ,-g‘&-— YES _2_] Ballooning ‘ AP indicator > zero.

s I O3 flow decr? 1 coused by open \ Cabin to suit AP maintained

cAR 2 = :
AR)v Pres 729 lNo DIRECT Og v v at 0.09 to 0. 13 psi. it
pressuresmaintEmed-ad

2 - i

n

| O gJElET TEST wiv = @ e ipeloy Arolagk <o e

®-‘.BAAWL“ profedure__ (A}
may correct extefsive
0O, flow.

VES REG vly - OFF
Oy flow decr?

s
QJ I i] Ballooning No

caused by open
A SUIT TEST viv

S o [
‘P | O flow decr? ® O, DEMAND

@

i l
03 DEMAND

REG viv -
©® Hy0 ACCUM
viv (2) - QFF

O3 flow decr?

‘,l i H,0 accumurators ey
& used manually for HyO re-
15 moval with excessive Oy
NO. 2 H20 usage.

ACCUM SOLENOID
VLV EXCESSIVE

INTERNAL LEAKAGE
LEAKAGE
~O & M ALL 2 | Verify valve
CREW- positions
MEN © O, DEMAND
W ,_]_J REG viv = BOTH
CLINGING L o Suit flow vlv (3) -
SUIT | Clinging suit for ? SESESUT L FLOW
= : ®SUIT TEST viv -
ZABPPRESS - 4.0 psi ONE OFF
CREWMAN
Clinging suit ?
lNO
5 6 ] Clinging win
o Suit flow vlv - |NO caused by
4 . SUIT FULL FLOW incorrectly
Clinging it ? positioned valve
A
: Ed|
"’ REDUCED Oj 10
PS INFLOW BETWEEN SoriFoh v g
SUIT FLOW VLV bifical b
AND PGA o . o, I
G RguTT \
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35 Eo APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
‘ - O | (D : i c““""; 0:’.:,."” @ Immediately replace a filter
i Q OFF suspected of swelling.
I g RTIET i : o EOOE c:nm.r divart viv = !
el ol ! —!xcsssws SWELLING - b—‘:—':('-ﬁ:’%)""“"‘ petreo ke
L oF oyt il R
i X filter is required
‘. I © Use fCO, PART PRESS
ind as filter replacement
Indicat

i 5
| LOW@I ] @mlw

Quesinllatedssmel can be
9 :eli.gQNED _| ®DIRECT Op vlv = verified by the suit to cabin

.&”&_ YES _ZJ Ballooning ) AP indicator >zero.
= O3 flow decr? caused by open Cabin to suit AP maintained

INO DIRECT O3 vlv at 0,09 to 0.13 psi. ¢
22

AR Pres 72

2 ey ..

n

21 S T
| ® SUIT TEST vlv - @ @ YY) 4,’/4_,4,3213(”_,’,,,@;‘,‘5_ 2 Lapeagl.
) QEE NO -4_1 @ ® 'BARDAHL" protedure__ Lo

02 flow decr? [ ¥o) DEMAND i] may correct exﬁyeﬁsive
" . e REG vlv - OFF © O DEMAND [ 6 | nofloemann Ouflev:
. (55 REG viv - | REG EXCESSIVE — 7
Oy flow decr? w_ YES INTERRIL R
02 flow eaking Oz demand reg-
lj Bl NO LEAKAGE . ulator is still operational
edozmng NO 2 and may be §sed for *
gL : Sl o ¢ ~ depressurizgd cabin 3
1§ SUIT TEST viv B, s i .
" 3 8 # y
- L] E) D
e\ RE 2 -UNQZDEMAND A [« o2 perend
A ] YES REG EXCESSIVE iy = '
. low Becr INTERNAL ¢
NO LEAKAGE REFPINPANT R
| 7 ————
11
*'Joo 2 DEMAND
| REG vlv - BOTH
© HyO ACCUM :
: viv (2) - OFF 12
YES 13
O3 flow decr? ,__.‘LJ.-:'IVO_»:EA%JM 1 dNO. 1 H20
—— YES f§§ ACCUM SOLENOID
Oy flow inér? &4 VLV EXCESSIVE
INTERNAL LEAKAGE ®
NO
@ H,0 accumulators may be
) 7 used manually for H;O re-
i 15 moval with excessive O
“ .—l NO. 2 H20 usage.
, ACCUM SOLENOID
( UNIDENTIFIABLE VLV EXCESSIVE
‘ INTERNAL INTERNAL LEAKAGE
\_ LEAKAGE
ro ;J M ALL -ZJ Verify valve
2851 CREW- positions
iz © O, DEMAND
) 7] \ REG vlv - BOTH
> | cuNGING |y @ Suit flow viv (3) -
SUIT 1 Clinging suit for ? R SUT FULL FLOW
5 ®SUIT TEST viv - 4 3
CABYA PRESS 4.0 psi ONE OFF _3J S Parorai a3l
CREWMAN Clinging sult ? YES circuit and
nging PGA check ij SUIT LOOP !
lNo Sult maintains | NO PLUMBING '
Z pressure ? LEAK
5] 4] Clinging win —t1 SH e l
4 ® Suit flow vlv - INO caused by
. SUIT FULL FLOW incorractly o
Clinging suit ? positioned valve L_BJDOTH 0, %
DEMAND REG
jﬁs FAILED CLOSED FR vy
B = Bor MAn
",’ REDUCED Oy 1 ® Q= Reas FALED
INFLOW BETWEEN .ll& etabolic requiremient per
90 SUIT FLOW VLV < Use DIRECT O3 viv crewrr}m%z ately
AND PGA el P to meter O2 into Ab/he.
—— 7 3 suit loo,
G f.u‘J"T. % P
cueckFag
T

Basic Date

v







S ——— g e




i 1 B
’ Y X ! 3 . e % o
o ¢ WSS LEY SM2A-03-5C101-(2)
g A APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE
»
i ! \
SUIT ® O AP IND sw - i
COMPRESSOR SUIT COMPR 2
NO C/W FAILURE
RED Suit compr AP low ?
Light on if: i LYes
Compressor AP <0.22 psi \ /N_OTE’ P :
Suit compr AP of TBD will
adequately scrub cabin air
* a ' for unsuited operation. Y,
| : :
s 1
B - FSU R
a'{.J Suit compressors may remain =
W inoperative for jno longer than
one minute or d%phyxia'ion
may result.
e 13 ] \ ,
® Suspect SUIT COMPR 1 =
Comre I pfs (or2) -OFF 3 [ —— F i
| NO —— —
AP LOW Suit compr AP drops fo zero ? IND FAILURE —I——r"{v—" V F/)
YES R . =
<0.32 psi ¥ '3 ]
5 Suit compr check 3 )
s Redundant SUIT COMPR - 7
alternate bus YES DEGRADED OR ‘
Suit compr AP incr ? FAILED SUIT COMPR P
i INTe) {/L/OLA_/ A w.md gUan)
. D) co2PP wrthl
s &1 =P,
| @ Verify suit loop integrity 8 SUIT LOOP NG 5
- YES INTEGRITY
Suit compr AP incr ? VIOLATED .
| {No C? Fhorrnas -»'3411“«'/ 0’»‘*/
9] 0O 2 aerlilal fosd
©SUIT FLOW RELF vlv - OFF 0] (o 20 coosmaiby
YES open SUIT FLOW
- Suit compr AP Incr ? RELF vlv
§ NO
1], suir compe () - LSi 2] oeGravep outeur )
l alternate AC buses OF BOTH COMPR.
5 n YES TWO COMPR
Suit compr AP incr ? OPERATION REQ
h FOR CREW COMFORT
o 1 R
| wnsre sTowmsl |~
veur viv-vE | X
' o e s
12 Tcrew I 1] worii2] (3] Prim (sec)
UNCOMFORT- Crew condition ? HoT SUIT TEMP ind ? HOT out temp H
ABLE IN (>50.5°F)
SUIT LOOP | T R I l i
ECS ECS ECS e L
I sl (=0 DI P e 24
PRIM GLY SEC GLY PRIM GLY )
EVAP OUT EVAP OUT EVAP OUT il (T
TEMP LOW TEMP LOW TEMP HIGH \ 29 , = 73 | -
— A EZ S %
M B 4[,»5! '
Uncorrected high b CH A . —
b2} : 4 JUei 1 2z { 2.4 ;é Q
SUIT CKT al humidity will cause ] SUIT COMPR RESTRICTEL J;'ﬁ_,‘, -
CO3 filter swelling. APind? IN SUIT LC
n:‘IgADHY L) Check filters hourly !
for i |
and replace filters if NORMAL Low L
f swelling is suspected. ECS [ 6] @1FCO, PP
. ”‘J 3 >7.6mmH
shirt sleeve
SUIT COMPR and use em
ap LOW masks.
| SRR oL LIS |
0
Basic Date : Change Date g

et




¥ Y SM2A-03-5C101-(2)
‘ APOLLO OPERATIONS HANDBOOK
. SYMPTOM PROCEDURE
11 I d
SUIT ©® Og AP IND sw -
COMPRESSOR SUIT COMPR 9
= NO C/W FAILURE
RED Suit compr AP low ?
Light on 1F: i e

Compressor AP <0.22 psi

/NOTE: \
Suit compr AP of TBD will
adequately scrub cabin air §'
for unsuited operation.

T

1Fsur
Suit compressors may remain |
inoperative for Ino longer than
one minute or dsphyxiation

may result.

VPP HOBE
¥oi F O

(_l\”Cl\Blru\H”l

SU[T FL()U/'

'g«_;,:; =

f.Carr 0 A

Pressurv rise across sui
compressor is 0,36 psi 11

@

e 3] y 2 cabin modo (5, 0-psi) and
SUIT ® Suspect SUIT COMPR 1 — = 0. 26 psi at emergency s
COMPR (or 2) - OFF ’_i_l SUIT COMPR | pressure (3. 75 psil.

AP LOW Suit compr AP drops to zero ? HO IND FAILURE > V
VES AT -
<0.32 psi ‘ & ]
S Suit compr check B
e Redundant SUIT COMPR -
alternate bus VES —6—1 DEGRADED OR
Suit compr AP incr ? FAILED SUIT COMPR
*NO A7 b L&.t/ﬁf'ikc-\b( 002 -
\
2] S co2PP Wil
@ Verify suit loop infegrity 8 SUIT LOOP P Clwnd &5 i
. YES INTEGRITY
Suit compr AP incr ? VIOLATED /-
I Az 9 Planeddte, ordt
9 A
: 9 00O 2- aerda M—-Qj”*;/
@ SUIT FLOW RELF vlv - OFF e lu_l i “S’Lf?“:fé?,@’
I - Suit compr AP Incr ? ?ET.; ol
¢ NO v
\awa Moz rra X
[11s suir comer ) - on 2] peraDED OUTPUT WJ—:“?\H\“
— 'y
olternate AC buses YES TOVFV:OB%T(';M(;SMPR lation obtained by opening
. . di t O 1 Gabrin
: Suit compr AP incr ? OPERATION REQ : .—"ec Al absiatiy
FOR CREW COMFORT { }\) dumped-periodicaliyto
-’)e, prergeCRBII O COyand
e 5 p./ PGA's
Egt “ + WhvE wWaeL ; will balloon up to 0. 32 psi
= Vet VL\/'\_!.E‘J_.T_. above cabin if in cahm m p(h
| =
1 @ Assumes SUIT FLOW RELF
valve is OFF,
| A
2 CREW J pon _2J 31 Prim (sec) gly evap NO ,- N
UNCOMFORT- Crew condition ? HOT SUIT TEMP ind ? HOT out temp high 3
ABLE IN (>50.5°F) ? ¢ \_’:""‘\.
SR COLD NORMAL [¥es. L <O i
: - 1) \‘ \\_ﬁdd‘ ’_ V
ECS ECS ECS ECS LAY AN
191 2|1 18] 1 29] 1 o {
PRIM GLY SEC GLY PRIM GLY SEC GLY 9}/ 3 5
EVAP OUT EVAP OUT EVAP OUT . EVAP OUT K\L\‘\v
TEMP LOW TEMP LOW TEMP HIGH TEMP HIGH Pl
> ’
120 '.( Uncorrected high LI ,4[’*5
SUIT CKT by P il SUIT COMPR PO L RESTRICTED FLOW Gl OO
HUMIDITY Check fil h | APind ? IN SUIT LOOP -/ !
HIGH e ,ozeuw)f \u L
and replace filters if NORMAL ¢ Low i (&
swelling is suspected., ECS 6 | ® 1f COy PP increases
1ol 3 > 7.6 mmHg, go to
shirt sleeve operation
SUIT COMPR and use emerg Oy
AP LOW masks .
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NO

YES

24]

CENTRAL TIMING

28

Opcra!ion of No. 1 (or 2)

H;0 accumulator still
operable by manual
actuation of solenoid
switch.

il :
. ) SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
,24 <)
8
® SUIT CKT H20 ACCUM
7 NO AUTO ~ center
--] ‘,N""'”’";“ qty @ SUIT CKT HpO ACCUM
ind fu | ON -1 (or 2) for 10 sec
) YES NOTE: Repeat several 3 y
@ times at | minute intervals |y Quantity verification test
O3 flow pegs high is valid m}Ly if O, flow rate
9] Verify waste tk qty when switch is actuated? y “1b/hr before test.
! e SUIT CKT H20 ACCUM NO
AUTO - center @ Operation of No. | (or 2}
® SUIT CKT H20 ACCUM H,0 accumulatet may still
<230N =1(or 2 for LJ' be possible,”” This can hbe
e 10 verified lacing Ha0
¥ NO.1 SUIT CKT P R 22
,'-?;?‘—,T%a;)fo;tif . H20 A(g:fJ)M SOLENOID | toriEvalveno s,
OR ELECT CIRCUIT ‘
O3 flow decr <1.0 Tb/hr J FAILURE
aofter max of 15 sec ? YES
P o
I N0, 1o 2) =
SUIT CKT HO ACCUM 12 o sumckr 0
| DIAPHRAM RUPTURED & ;‘CC])UM AUTO - 2
or 1
14 5
SUIT CKT HT EXCH -
ff
B] Prim (sec) gly disch NO! 27 center) ceniey
press low (< 40 psi) ? g Verify SUIT HT EXCH @ In the primary heat ex-
PRIM (SEC) GLY viv - changer [ sitailine
FLOW 15 could bg/caused by a motor
YES YES SUIT HT EXCH WAS switch failure.
Sult temp decr ? s |N BYPASS CONDITION s
ECS) ECS N
. [e]
| 20[1 27] 1 &
PRIM GLY SEC GLY J el
DISCH PRESS DISCH PRESS A i
1 Low Low future use
el s e
T2 2\
| \ /r» | ]_7] SEC lBJ
:ﬁ ll e b "l NocooL conmroL
e TO SUIT HT EXCH
¥ PRIM
19
| r—LAc'ivare sec cool loop ECS |SECONDARY LOOP
to cool suit ht exch ssr-1|ACTIVATION 2
| icrease 1n waste
- uantity i1s noted
Q] 21 oo 2_21 Zase SUIT CKT H,0
Waste water gty VES s 1or 2) SUIT. ® SUIT CKT H,0 ACCUM ACCUM ON switch.
incr rapidly ? CKT HyO ACCUM L AUTO -2 (or 1)
DIAPHRAM RUPTURED
@Operauon is verified by Op
NO FLOW indicator pegging ‘\xg‘:
I within a ten minute period.
; W\
23 oK
®SUIT CKT Hy0 ACC M ot a0
AUTO - 24or 1) - e ﬁ
| ) 0 vEs|24 SUIT HT EXCH H,0
o~ é (o accum cycles e . N SEPARATOR PLATE
automatically within L Humidity decr over time? _2 PLUGGED OR BLOCKED
| 10 min? URINE DUMP LINE

SIGNAL FAILURE

FAILURE OF CENTRAL
TIMING SIGNAL TO

NO. 1 (or ) HyO
ACCUM CONTROLLER

=]

Manual HyO

removal

NOTE: A blocked urine
dump line can be concluded
only if the waste Hp0 tank
qty has been verified full.
See step 9.

ON - 1~(or

@ SUIT CKT H,0 ACCUM
%) for 10 sec
as req for crew comfort

URINE OVBD DUMP
NOT DRAINING

ECS
34] 1

'4s51c Date
—
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5 SMZ2A-03-8C101-(2)
e APOLLO OPERATIONS HANDBC(C
1 SYMPTO}@ PROCEDURE
3
D T T .
t NW Verify cabin press
inst
B ins i] -
BCANN PRESS HIGH| | SUIT PRESS ind NO CABIN PRESS “ j ';’”
OR INCREASING = CAB PRESS ind ? INST FAILURE P‘::
v 3,2 pat YES
3
4
& O3 flow high ? eSS ]EC?
L
| NO O, FLOW HI .
> ]
I © 0, SURGE TK vlv -
OFF 3
£ i—l ®SURGE TK PRESS ‘
Surge tk press decr ? A S: RELF vlv - OFF 7 I
I NO Surge tk press decr ? XES
. ,i] ! NO
| Isolate emer O3 tanks e |
v 9
® OyPLSSviv=OFF SURGE TK RELF VLV
(verify) LEAKING
} | ® REPRESS Og vlv -
f CLOSE (verify)
y ® EMER O2 viv - CLOSE
IND DeCE
NO
3
N
MSFN reports
BY; 12 SMAIN REG A
l Wihigh : l viv - close . E

il YES Cab press stops incr ?

V4 NO
NeCy CP
5,
Msrz mp:;s

4 !
Oy 5YS PRESS 14 auliaseiasad
HisH ®MAIN REG A vlv - OPEN o o
. : ©MAIN REG B ylv - close OGLE @/ &/’,( Mtal 10ai
- YES ) f :
Cab press stops incr ? { 5 ad At
e OR.RELF VLV LEAKING MRLELDGRNY Kuwn

lNO PL.SS 'L~Q. o - g LUG Y
| = ; e’*f&k{\ rat AMLS (9%

; 4 , el |
02 LEAK BETWEEN MAIN C AR I B irbey FOSLEIS
REG AND Oz FLOW SENSOR | g ;

7
=,
| &
- -
| &
.—'l Verify cab _ﬂ X i
-
14 presind @ CAB PRESS RELF e
AU | casiN PRESS > Yes [2 | viv(@ - cLosE ey
LOW OR 12 2t Preseings [T @ Don st © WASTE MGMT Maintain fully suited <
WlNG s 2 OVBD DRAIN viv - mode. Excessive O >
Ni OFF consun ption if cabin
X NO h4_l cM pressu ‘e is§ maintained,
Cab press incr? :
¢ I ﬂ PUNCTURE
CAB PRESS l YES
SENSOR INST
I FAILURE = 6 J\WW
- ® CAB PRESS RELF @ Maintain close position
7 vlv (LH) - on leaking valve,
ol 8/ = i Cabin pressure relief
1 &L r N_O—RMI &G m valve redundancy lost
P J YES RH CAB PRESS
74 / Cab press incr? RELF VLV
LEAKING
NO
8] i |
LH CAB "
PRESS RELF VLV |
LEAKING {
T » & p “
tvasic Date Change Date - age

e e
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v SM2A-03-8C101-(2)
» APOLLO OPERATIONS HANDBOOK
5 SYMPTO)‘M PROCEDURE REMARKS
3 y
f() 0( | ] Verify cabln press @ Cabin press > 5, 2 psi 1@
N inst normal after insertion,
| il £} VBAel e nge o
BK: A Use suit press ind 486 5 L pA
ABIN PRESS HIGH =) SUIT PRESS ind NO CABIN PRESS o gk ki w i
OR INCREASING > CAB PRESS ind ? INST FAILURE m:: imate cabin
i 3.2 pat | YES &
& : YEs | ECS @ MSF
O, flow high ? ‘ - a0 varsraly lnhw&u
; l 0.
l NO O, FLOW HI by X7, ?
5] ’ Loy npparsing ©a
© 0, SURGE TK vlv - . &)
l OFF _.s_] 3‘1'5 -
£ ® SURGE TK PRESS
Surge tk press decr ? v SV RELF vlv - OFF -7_]
YES SURGE TK
NO Surge tk press decr ? PLUMBING
LEAKING
,i] NO
Isolate emer O7 tanks 8,_,4 LR
‘, B
® Oy PLSSviv-=0OFF SURGE TK RELF VLV
~ (verify) LEAKING [ 660 ';E:
} ® REPRESS Op vy - ‘D
/ CLOSE (verify) :

® EMER O2 vlv - CLOSE E——-"— o
Rty U VAT Tl e SN v
e AT *11 LEAKHNG=OR isS EHJ.LO = a
I - s

©® CAB PRESS RELF @ @ Maintain close position

IND ';%“{'9‘ : D PLUMBING LEAK
Y @ This step may require
A - - - considerable time.
€0 BELY | .
MSFN reports VU?MLZFQS::;M&;";L }—\ o) e ) 2
§ 12 @ MAIN REG A o Oy PLES Vi
— {
Meu high ylvimiclow . B MAIRS 'LEn & F1LL L‘& :"" w
2 AN A HRES EMER Oz St
| & VES I Cab press stops incr ? OR... RELF VLV LEAKING e % R
C
Y / NO
ey’ (P n16° 3
5
o :
MSFN reports .ﬁ] ¢
O3 SYS PRESS o L P T e
RS SMAIN REG A vlv - OPEN RN 7,
= ; ©MAIN REG B vlv - close 5] PR (A) ‘S;)/o 2, MBaR et
YES Pev) e :
Cab press stops incr ? NG vy LUJ\ t
el OR.RELF VLV LEAKING S 3 2 2
lNo PLS':, '[.»Q.‘t;\‘ - LEK\L ‘
‘ &/&.ﬁ-,(‘ Far NS (89
‘ 02 LEAK BETWEEN MAIN : Cranitan flabey (COU
A REG AND O2 FLOW SENSOR 4 - :
e
| Q
=
&
Wy i
I ) Verify cab __GJ X &
14 press ind @ CAB PRESS RELF e
% CABIN PRESS - yes [2 viv (2) - CLOSE e
LOW OR | of o eeess ind  —— o Don wits o WASTE MGMT Q) Maintain ity suired i
DECAGASING | | | CABPRESS ind? .| OVBD DRAIN viv - Fronel EcReinG. O s
NO OFF consun ption if cabin
NO 'LI M pressu ‘e is maintained,
| Cab press incr? PUNCTURE : ”
e - :
CAB PRESS l YES ‘
) I SENSOR INST il g s
FAILURE o J\CWﬁ/?’N' 3
P

viv (LH) - on leaking valve,
: Cabin pressure relief
’ NORMAL ~ X _7J valve redundancy lost
V4 { YES RH CAB PRESS
Cab press incr? tgkﬁ(:/r:\é
NO
8] {5
LH CAB o
PRESS RELF VLV o
LEAKING 5
.
SM-2A- ‘
iasic Date Change Date §isoe # Page "
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8 ‘ T R S, >~
= APOLLO OPERATIONS HANDBOOK
SYMPT : efg/ PROCEDURE REMARKS
e
o) 7]
15 Prim (sec) gl
CREW UN- 1] Crew coLp %,
COMFORTABLE condltion? B ey 2
IN CABIN i
HOT s
x
M\&W‘Q& PRIM GLY SEC GLY
049}0 EVAP'OUT A £c3 EVAP OUT ‘
TEMP LOW [19 28] 1 }veme Low tCs
| -
3 <] B 2l
HOT Prim (sec) gly NO Prim (sec) gly YES PRIM GLY
Cab temp ind? e evap out temp disch press low DISCH PRESS
/ high (>50.5°F)? [<40 (39) psil ? LOowW
NORMAL YES NO ECS
27]1
SEC GLY
PRIM GLY [ECS FCs | SEC GLY DISCH PRESS
EVAP OUT ]8[ 1 29[ 1 EVAP OUT LOW
TEMP HIGH TEMP HIGH =
s Hnd ;
( Q ! Kr-' f}( L ) @ If secondary glycol
5 Al ’ O system is flowing
\:’) Unc?n:ecfe:‘l high ?l Verify cab flow r D~ J V3 Vad \ through cabin heat
h"""d"')’ will e > /Ii 7 f’/ N b _ exchanger, temperature
150 CO; filter swelling. @ Cab ht exch flow el / control is obtained by
CABIN Check filters path unobstructed w L AAY manually positioning
HUMIDITY hourly for canist ® Check-ihdividuel—¢~__ 5 d ) secondary cabin tem- &
HIGH cle‘arunc'e”::: - op:mﬁo" of each _B_J perature control valve.
i fi PPy
swelling is el NO f 7 CAB FAN CI‘:memon ‘ar:m,'
ure over ol
suspected., Both operable ? FAILURE g i »
YES
@ Cabin temperature changes
are slow reacting, * &
e _ﬂ A tarofoaly b2 v,\{:d(c‘-n
N @ CAB AUTO TEMP RRALNG, pAp-cisd dirgalle o
tw = full INCR or £, &5} 3
\ full decr as req to L AP & [
\\ restore comfort © CAB TEMP -~ ¢
\} N MAN
& SR Op] o prim CAB TEMP
7 ! ° viv - H (CCW) or
e ; ‘ YES C (CW) as req to
{ M ¢ restore comfort
\ / Ll-z—] Temp control Cab temp returns | YES
- 8 / incorrectly to normal ? 1
2 / positioned {NO
o 0 ]
CAB TEMP
i CONTROL VLV
FAILURE
_IE] Cab temp Cowt,
Soatenis
i f cold:
®CAB FAN (2) -
OFE (to stop
k. flow thru cold
cab ht exch) €€ 'w
o A
eDon PGA(s)
ig~If hot:
®Cool cab by sec
e cool loop
‘g_l QLA -~
SO\ CX Don PGA(s) 26
(e S -
ey ,LFF& AT TAN T =
b _OFF (to reduce
g circ thru hot
I e cab ht exch)
16| esmrreraner
M-wPUTO
Q- Check-CO2-PP-with
Suit ckt ret screen | CobinGur COZ TAPES JGUin/s et
dirty? Anglyzer. CO2 v ree)
sensor may be \
NO inaccurate with HumidityBecr cwgr B |
dirty screen, time % ¥
; : o PO 7
294§ suIT CKT HUMIDITY HIGH e

%

\‘%asic Date Change Date __
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APOLLO OPERATIONS HANDBOOK

SYMPTW bt PROCEDURE REMARKS
T iy
° o) Sl I 2
|
® | cReEw UN- 1] Crew eyl Rt R .
COMFORTABLE condition? o o R
IN CABIN i
HOT
ek
b PRIM GLY FCS | SEC GLY ’
Uﬂlﬁ EVAP OUT EVAP OUT ‘
Temp Low [19] 1] 28] 1 fremp Low T
A
20f 1
] o] 5] .
HOT Prim (sec) gly NO Prim (sec) gly YES PRIM GLY
Cab temp ind? evap out temp disch press low DISCH PRESS
high (>50.5°F)? [<40 (39) psil ? Low
NORMAL YES NO ECS
27] 1
SEC GLY
PRIM GLY [ECs FCs | SEC GLY DISCH PRESS
EVAP OUT 181 1 29[ 7 EVAP OUT Low
TEMP HIGH TEMP HIGH “
Q : *7,1 ~_)f VoA AN @ Il secondary gly.u)l
(3 . § ©AgA A ) ’ o4 s system is flowing
Unc?rrecm'! high 61 Verify cab flow </ N / O \ ‘ through cabin heat
humndi.ly will cause /Z 0 ,;J)/ A exchanger, temperature
150 COy Mter swelling. © Cab ht exch flow ./O ./o' Rt/ control is obtained by
CABIN Check filters ; /th unobstricted oo 5 manually positioning
HUMIDITY #{ hourly for canister ® Check-hdividval—¢= ‘o d secondary cabin tem-
HIGH clearance and operation of each ; perature control valve,
" 8
replace filters if sk an j "
FEie Position fan
Me”'ng 1 bl NO 2 CAB FAN closure over outlet
suspected., Both op 2 FAILURE of failed fan f
YES

are slow reacting, .

@ @ Cabin temperature c§'ng¢ s

7“,“.-_, < i] artagvoboslalio. Savadic) LBy
N e CAB AUTO TEMP Resene. srsaied duageile o
: w - full INCR or - §
full decr as req to 10}m £ L 'A“;p uaz
restore comfort © CAB TEMP ~ d
\ MAN
\ NO Rl
i \ itsige © PRIM CAB TEMP
X ! Sl vlv - H (CCW) or
i ‘ YES C (CW) as req to
P / restore comfort
/ /] 0
Qﬁ\ , / 12] Tens confrol Cab temp returns | YES ) 410 cas
: b= incorrectly to normal ? TEMP CONTROL
3l e positioned ‘NO FAILURE
e ]
CAB TEMP
: - CONTROL VLV 4] convrol o
FAILURE manually Y7
ISI Cab temp Cort, - 3 5
Contek % Z
| f cold: 7 D y
©CAB FAN (2) - (e
OFE (to stop b - Sy
k. flow thru cold // o
cab ht exch) ©€| | <
. ek o
@ Don PGA(s)
g f hot:
®Cool cab by sec
e D & cool loop
8 | e CLEAK -
'A VT CE) ®Don PGA(s) &0
LT SCREEN s
srckeey ¢ [~ SCRE FAN (2 =
+t _OFF (to reduce
3 cire thru hot
| S — cab ht exch)
_‘ﬂnurrcmn “ @ Th+ hand held hygrom-
M- Pitt-TO eter can be used to
W- Cheele: 2 verify humidity level
| £ %w e acuum suijfret an| humidity changes.
Suit ckt ret screen
X Anglyzer. CO2 vInggree,
il uﬁmcy be
NO inaccurate with Humidit: c\ U ot iditygsfiised i
y di t ckt ret
dirty screen, time h P
b Z  |No
: > ECS - X 4 ,JN ~J
2941 suIT CKT HUMIDITY HIGH
\ 3 SM-2A~151 l_.
\‘Sasic Date Change Date Page
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. ' _APOLLO OPERATIONS HANDBOC

SYMPTOM /?@JM;/J | PROCEDURE
) e

- ]
ECS RAD PRIM NO
OUT TEMP ind C/W FAILURE
Shton i <30°F?
O3 24D PRIM OUT '
% ind - S-300F lYES s @

e . R r Ao
s PRIM ECS g el Ll
RAD OUT $16ECS RAD PRIM HTR - BRi=2| 11 7 PRIM HTR CIRCUIT
TEMP LOW — = FAILURE 3
—— ECS rad prim temp in incr? >
I L-18F 55

5] ® ECS RAD PRIM HTR -
off (center)

YTl

low flow of boiling

glycol m line, Mon,7¢C ¢
le? (I ;} Q:r > 3

GLY EVAP PRIM OUT TEMP .
ind = >50.5%F 7 ES ol ECS | PRIM GLY EVAP /3[) .SrAJ Cu/au( L
®[78] 1 | OUT TEMP HIGH

NO ; 9)!‘3
\"‘%A )
6‘] Gly evap o oparuhon ‘_'Lr ’
&Ly E PQ g
I\A."’ o~ .
GLY EVAP PRiNh STM PRESS StyEvap-prim oot Temp—{
=0 TO= ot st 2 YES —
4 £
<autq _B_' SRESYE = (
o NO g N (Nle) PRIM RAD_OUTTE M\\}J‘ol‘ of a8 o n,
- e SENSOR FAILURE N el
~ o Q. ( 48 . 50 b
= YES - > =y
ECS | b R Ve ‘
9] Select redundant flow Bz ?Em?é\\;IEVAP el Y A i (.
roportioning s S : p ) I E L U
L e o el b Vo B AR o
® ECS RAD FLOW AUTO  [YES_ Il -srow-mremsrmmmmmer | ) L*’"‘( Sl B {1
CONT =2 (or 1) ISOLATION VLV FAILURE L~ g e : 2V >
FAILED _ o S ;
Rad out temp incr? CLIQSE > Y ol Y y
NO ~ 7 5 ot !
; N iy @ MSFN can aid in deter-
p’ mining frozen/stagnated
panel by telemetered
11] Check for frozen. rod primary radiator bay
Y temperature out
! ECS RAD FLOW PWR 4 measurements and
CONT - MAN SEL MODE = primary glycol flow rate.
® ECS RAD'MAN SEL - ._] /
RAD 1 ® ECS RAD MAN SEL ~ /

J . indicator <40 psi proceed to
PRIM RAD OUT TEMP .CS malfunction procedure

ot RAD 2 / ;2' @ If GLY DISCH PRIM PRESSS

Gly disch prim press incr_ |[NO _| Gly disch prim press ind incr
within 288im? 30 Sec s within +-min? B0SELE

SENSOR FAILURE - i 20 23: PRIM GLY DISCH

JYES {YES & PRESS LOW

—

S

1_4] lSJ % = BAD @ Absence of water hoiling

RAD 1 PANEL RAD 2 PANEL and normal primary

STAGNATED STAGNATED m —_ iamu \ radiator ilet temp’era-

l ture only ndication of

] temperatu ‘e.

1
33 3 TL’ L /\N(n
ey 3

O

TING Box 1! bi

primary ridiator outlet

'4 Thaw stagnated panel 20 A \ R
¥ ) Panel | 1s
dreatsd Aq’u‘e located setwoen +Y and
Z L Px L% s
0 iy T @ Orient SC to direct o ;oc:l’::lq‘n-l\\ \r‘::n - \" and
W* stognated panel toward sun R | rod \ =7 axes
Y «\\ ~~—|-®EC5 RAD FLOW AUTO o;:‘;::o’:“’"““ > =
23 A o0 10\ CONT - 1
L o2o® I\ ECS RAD FLOW PWR  ECS RAD PRIM HTR - el : oot St ahe
oY o N CONT - PWR BRIM | IF failure continues, cannet te distinguished
J g\\.»‘) = N ® Wait 17 sec for tsolation P\ Eégm'l(—AD FLOW PWR isolate blocked panel and | from a :tagnated panel.
| vivioipesitien X CONT - PWR arient SC for most ) Single panel is less
“}-e ECS RAD FLOW PWR Pty favorable heat rejection / effective, therefore
CONT - off !cemer] .(E:COSI:TAD FLOW AUTO s electrical loads should Le
©\/it-50-min-for-panel-to- — okl Eedt o
“thaw. .
! 1
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. _APOLLO OPERATIONS HANDBOOK
.| symprom /"] PROCEDURE REMARKS

[ Givcol
TEMP LOW

) Ao

]
ECS RAD PRIM
OUT TEMP ind

2]

C/W FAILURE

<=30°F?

ives

=

] i i

4
I D s—-I

YELLOW
whton i
U 34D PRIM OUT
7 ind = $-300F
4 -
fes PRIM ECS
RAD OUT
TEMP LOW
il L-)E
43° —, /34
A‘Oo — / 2

LN B
ECS RAD PRIM HTR —RiM=2| 1 77

PRIM HTR CIRCUIT

ECS rad prim temp in incr?

NO

5 | @ ECS RAD PRIM HTR -
off (center)

GLY EVAP PRIM QUT TEMP

YES | FAILURE QJ’"U\ 3

h1_6] Thaw stagnated panel

Ureaksd apunt

ind = >50.5°F ? YES > ECS | PRIM GLY EVAP
18] 1 | OUT TEMP HIGH
NO )
\'_‘fﬁA )
6} Gly evap Dpetcrian
&LY bya§ <
~
GLY E&A RIM STM PRE§S EtyEvap-primooTTEmp—
: Q. 14 5 ; i‘ S
L NO PRIM RAD OUTTEMP—_
~ SENS'GR FAILURE
- YES -
ECS el
ij Select redundant flow oIz :QA:AP (E(L)zVEVAF our
proportioning sys e .
o]
® ECS RAD FLOW AUTO  [YES
CONT =2 (or 1) ISOLATION VLV FAILURE
FAILED
Rad out temp incr? CLDSE D
NO
11] Check for frozen red
°
{ ECS RAD FLOW PWR y
CONT - MAN SEL MODE
© ECS RAD MAN SEL = 12| / @
RAD 1 ® ECS RAD MAN SEL - /
" RAD 2 / H g
Gly disch prim press iner_ |[NO _| Gly disch prim press ind incr PRIM RAD OUT TEMP
within 288?35 St o Pl within +min? Bostc |7 SENSOR FAILURE
JYES lYES e -
14 15
'_j RAD 1 PANEL '_‘I RAD 2 PANEL o S RPAD
STAGNATED STAGNATED e — PR\

@B( rcause of thermal cons

involved there would be time
to verify ECS radiator outlet
temperature with MSFN as

the radiator temperature was

3 mﬁ: n@? "—"F"‘ : ,,;,

VAN

S i, 8 Forgcl
OGSW ForTu Tl wearer v
@ Jontinueftroubleshooting - 7_L
heater failure may not be 2 M”Dé’\
only failure. Shut heaters dfﬂ/mdéo
off for troubleshooting after, ‘Heﬁ 'f‘é’/ .
safe radiator operating
temperature exists. I

Heater is shut off for
troubleshooting and to
avoid possibility, with
low flow, of boiling
glycol in line, ~Mon, 79 (/";’: SV-Y/ﬁ
Cian ¢ -for > slder /

HSFA C&wau{ e
ermtritn (:u o
~MJ§ 3 f E

(%

Ah ‘*"“’"

Aot Qroﬂ-tnx 4.2 5.7

S &}\lﬁlﬁ," Ak (‘\.1“: »

e ~ S0 P

L. (
\\.

MSFN can aid in deter-
mining frozen/stagnated
panel by telemetered
primary radiator bay
temperature out
measurements and
primary glycol flow rate.

@ If GLY DISCH PRIM PRESSES
indicator <40 psi proceed 1o
.CS malfunction procedure

20 3> PRIM GLY DISCH
PRESS LOW

@ Absence of water hoiling

and normal primary
radiator iilet tempera-
ture only
primary ridiator outlet
temperatu ‘e.

@rh ! TR

b

ndication of

\

\ 1z 3 Panel 1is
located setwoen +Y and

fl ” & 2 12 axes. Panel lis
W)“' B ® Orient SC to direct o focated hatieon =Y and
\; o s stognated panel toward sun R el S
( T 2 —|-®ECS RAD FLOW AUTO eatation
A0 20N CONT -1 &1
X @ ECS RAD FLOW PWR < - Blockag + of radiator flow
ouT i CONT - PWR 2 gﬁs R'AD PRIMTHTR IF foilure continues, cannet te distinguished
4 A\". N ® Wailt 17 sec for lsolati 3 EACS RAD FLOW PWR isolate blocked panel and | from a -tagnated panel.
4 vlv to position CONT - PWR orient SC for most ) Single panel is less
“1-eECS RAD FLOW PWR © ECS RAD FLOW AUTO favorable heat rejection / effective, therefore
CONT - off ICOM‘Q CONT - AUTO ;leed:::;: al loads should be
o Wait-50-min-for-panel-to= & |
“thaw
] '
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é ; Y e SM2A.-03-SC101-(2)
i APOLLO OPERATIONS HANDB{ i
: SYMPTOM : PROCEDURE
Q s |
17 fprim ECS RAD 1] Gly disch ol
OUT TEMP > prim press gl -SLY.EVAP ?RIM |
Hien S40mi? STM PRESS ind 1 {
555°F lYES Water boiling NO < SUI’Y':":’ prim  INO @
-0 . my
- (0.10 - 0.5 psi)? 50, 5°F2 |
YES
20[ 1 X YES
PRIM GLY DISCH @ "
l PRESS LOW “ L ° Q :
5] e ECS RAD PRIM 18] 1]
HTR - off S PRIM GLY EVAP "
(center) OUT TEMP HIGH
ECS rad prim in YES A[‘ !
o — temp decr?
| & hﬁq_cr‘.;: ‘I’ o)
Sic ﬁ'o’ v easliag
Qf § 3 B A A 7 | Check redundant
- m/\n‘.i\,w vl ™=/ flow control
fo},acu_iuc ’
° vsep, eloe ® ECS RAD AUTO
! lopdo 0 pess [ FLOW CONT -
). redundant
controller
@) e 2l row ]
WISOLATABLR B O] ECS rad temp prim |YES § propORTIONING
DOUBLE FAILURE out decr? CONTROLLER
I FAILURE

A i

N
1 I gly evap outlet x
peiMGLY [ 1eNp reachgs 60° ECS
EVAP OUT NG iy
TEMP HIGH 5y a0g with SSR-1
- radiotor Wypassed. SECONDARY LOOP —
>30.5%F ACTIVATION 8l Comi e A Buld
TR >0.15 %LLY e =V . :
heib R Gly evap stears | P*1 | pRess aUTO -mAN
temp >48°F? T > MAN
ress o GLY EVAP STM \
x PRESS INCR - DECR ’_‘] FROZEN STM
NO 1psi-| <0, 1 psi : NO DUCT OR STM
ke i Stm press decr? = PRESS VLV Repetition of this
I VES FAILED CLOSED meybe nchaeY;
s
?2 3 2 eduction of electrical
l _] —= loads may reduce evapo
6 rator inlet temperature,
GLY EVAP TEMP 7| Control evap stm ) E e )
CONTROLLER _']pruu manually to ::l!l::t :\:tzr boiling 1
uireda.
(for 45 sec) FAILURE - lav:e'r gly evap g
@ After 15 min, { cadilicld F L \\
GLY EVAP STM L]
s E PRESS AUTO - oLy EVAP Hul) FLows=)
== AUTO — 0N @c.:{, “"7"“),,, B A e
g Stm press still = i
S <0.1psi? ‘51%:??"’) l
NO 25S-AYY e .
e : Leuy E-;'*P'f';e?s‘*rntﬁ s decy ef’”?f’“""
Py : — Bt == InCE-~ 1aLgds
» AFe-Hr N 'OI ; EVALEM S As
QL EVAP TV EVAP WAS FROZEN Paltp ) oLy . f”, M‘,‘ 2o
Porsc niny mﬂ NOIE: If problem [ . S .-,f;"fgﬁ,mu = oo ~ 0K
TZJ enciis. chidnge 452 11]H,0 GONTROL f Grwd | 1
\ e GLY EVAP IN with J53 and repeat ECTION OF GLY 3 e T A by 2
TEMP ~ MAN step 5. EVAP TEMP CON- ~ GLN EYAP TN B
® PRIM GLY EVAP . ROLLER FAILED Eoop Orutnand
IN TEMP vlv - ) =
MIN 12
YES GLY EVAP IN
Gly evap temp out TEMP CONTROLLER
decr? FAILURE
JNO TAILYP CLOS o
h EJ
GLY EVAP TEMP
OUT INST 6
FAILURE"
®GLY EVAP IN
TEMP viv - adjust
to maintain prim
evap out temp
35°- 60°F
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” - . AR SM2A-03-SC101-(2)

L ]
APOLLO OPERATIONS HANDBOOK
8
SYMPTOM : PROCEDURE REMARKS
5 3 9
© fin '
@ @ Primary radiator outlet
; 17 temperature > 55°F nof
PRIM ECS RAD 1 ly dis 74 abnormal when associated
OUT TEMP > me); dplrf": NOA)_IGLY EVAP PRIM 5 with high electrical loards
QicH Romi? STM PRESS ind <>zooo wattq) e
g 4 n In } | "
e ves e ity |NO P 01y eve g |nio J4T P a0 our ?ﬂ.g e W
) 0.10 - 0. i)? RLISITE,
ECS . YII:SP“) >50.5°F? FAILURE GJ o \& Con c**()
20] 1 3 ivss b"" gevep Loy F [5“"(;‘?“‘7«"
PRIM GLY DISCH @ @ anary radxaﬁr inlet 1= N‘ﬁ
PRESS LOW 4 ECS temperature anfl absence of
4 ,_SJ. ECS RAD PRIM 18[ 1 water boiling can be uscd to
HTR - off < PRIM GLY EVAP estimate primary radiator
(center) OUT TEMP HIGH outlet temperature.
) >
ECS rad prim in = | YES i —J HEATER NO. 1
et temp decr? FAILED ON @ Meadir ) s psnitiows
E + Regru NO ‘ Do
| " Sle. for | Wemf&é‘unroe
. 7 | Check redundant - CLU—’“ e Vo TP l( Q\mu
Sasn nV’ veafT2 flow control & 5 O
(7(;5‘,' o ; ¥ 4
® ECS RAD AUTO
| FLOW CONT - AQ“"J” ”"15;»??
redundant ﬁ f < u ! ‘ i2g D 3
controller ﬂ T3 7, Awm V for d'(Qrad & ‘
FLOW 10 .
| WISOLATASLR ECS rad temp prim | YES PROPORTIONING 24 "J ® ECS RAD PRIM
DOUBLE FAILURE out decr? CONTROLLER HTR - PRIM 1
| FAILURE
| .
~N Pey) Gt Fhe 4
8 2
| tlet e 2 ,{Q , Pt
PRIM GLY / | At oS ok o oielle it
EVAP OUT onava ll Sl oleooR
TEMP HIGH SSR-1 4 b o a, 4 A Lht
- SECONDARY LOOP e s
790.57F ACTIVATION b Coriimne) A Budl
1] 2 e 'iicl;w EVAP STM ol oo thincy, ‘
l:od pgrzag:'? = Gly evap steam | P! _|” press aUTO - AN '
L press? o GLY EVAP STM |
- : PRess INCR-DecR [ 4] FrozZEN sTm
NO .1 psi - <0.1 psi | - NO DUCT OR 5TM
|3 i Stm press decr? — PRESS VLV Repetition of this
VEs FAILED CLOSED e
Nl ®ljevne - -\
241353 18 ,,J;::- Reduction of electrical
Lol loads may reduce evapo
6 rator inlet temperaturc
._J GLY EVAP TEMP Control evap stm e
CONTROLLER _men manually to, solthat \\'atedr boiling 1y
not required.
| (for45sec) FAILURE |ov:e'r gly evap
@ After 15 min, h W
GLY EVAP STM
PRESS AUTO. - 5 GLY BVAP HelD FLow s
AUTO —— —Olhrnn/_,hu\)
P Y EVAP T Tl
Stm press still YES - MAN ’
<0.1psi? ® GLY'WYAP H20
NO f
o
Gy EVAP S EVAP WAS FROZEN
Persg A v rAno NOIE: If problem
| 9 recurs, change J52 A PE | t
o GLY EVAP IN with 153 and repeat v bt 4 4% » rod B S
TEMP ~ MAN step 5. EVAP TEMP CON- G AP TEME A
® PRIM GLY EVAP [ \[ROLLER FAILED
IN TEMP viv -
MIN 12
YES '_l GLY EVAP IN
Gl bvor WG TEMP CONTROLLER
decr? FAILURE
1NO
' Ej
GLY EVAP TEMP
QOUT INST m
FAILURE"
®GLY EVAP IN
TEMP vlv - adjust
to maintain prim
evap out temp
35°- 60°F
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SM2A-03-8C101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM i : PROCEDURE ~ REMARKS
i8 (Cont) @ 18] o GLY EVAP STM
| PRESS AUTO -
17 MAN "
Rad prim_out NO e - 20
omp SHBSE 7 SR T N 8 i gty ovor - N0 P o1y mvae vene
3 > decr ? INST FA
B/ v et
I than 0.1 psi) 77
ECS Stm press decr? ol
I 17| 5 5 ’
PRIM ECS RAD 21| GLY EVAP TEMP
QUT TEMP HIGH f CONTROLLER control evap
‘ g l FAILURE out temp
23 eGLY EVAP (l % @ This failure limits water
STM PRESS boiling capacity.
AINCR - | oD elec
! (roaMbE gt no §24]iammep st loads to maintain
Stm press incr? > PRESS CONTROL |  evap out temp
VALVE or
YES @ Activate sec
y cool loop
126 | paRTIALLY ,_2_71 ‘
FROZEN STM “®1eOrient 5 C for stm ECS
DUCT v duct solar heating
SSR- 1
SECONDARY LOOP
] ACTIVATION <
19 I Gy A2 e TR -
] ap °
R T o GLY EVAP STM ® PRIM GLY, EYAP 4
ot Rad prim out | YES | PRESSAUTO -  [NO |  ameTEMP-HRI-VIY GLY EVAP TEMP
e T temp <48°F ? MAN MAX OUT INST
EMP LO ! o GLY EVAP 5TM NOR  FalLURE
Gly evap temp out
NG PRESS INCR - s
< 40°F INCR for 45 sec
| ves
Steam press incr? - "i
! YES g A’ 70,\3 \353
I uéeaf:h_e.
l 3
ﬂ Shutdown prim
l evap
@ GLY EVAP STM
PRESS AUTO -
A M
1| oGLY Evap stm
PRESS INCR -
IINCR for 45 sec 10
s 1 YES GLY EVAP PRIM
b et #| OUT TEMP ind incr
>0.16 psi?
to = ECS RAD PRIM
NO - OUT TEMP ind?
l—" ¢ NO \
Gly evap-eut n;;\
I normal (40-50.5°F)\
L
,'_3.] STM PRESS 14] prim GLY EVAP .'_5] GLY EVAP TEMP
CONTROL VLV TEMP INST CONTROLLER
FAILURE FAILURE FAILURE =
,7 : @
© EVAP H,0 T .
CONT PRIM IR.:.:::“
vlv - OFF e
S Aclivatsses ® GLY EVAP STM
cool loop (with PRESS AUTO -
| rad bypassed) AUTQ
ECS | SECONDARY
| SSR-1] LOOP ACTIVATION
e SM-2A~1514 |
lasic Date Change Date : Page 'Y
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SM2A-03-8C101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM P PROCEDURE REMARKS
iEinY @ 18] o GLY EVAP STM
@ PRESS AUTO -
7 MAN
Rad prim out NO TRV 191 . 20 '
temp F? .gtIE:SE}II:ERSIM YES . I—J Prim gly evap - [NO GLY EVAP TEMP
- l 1 DECR (no less P puitemp decr? INST FAILURE
IYES than 0.1 psi)
0 ECS Stm press decr?
17
| -
PRIM ECS RAD 21| GLY EVAP TEMP
OUT TEMP HIGH CONTROLLER control evap
FAILURE out temp
y L
,EI o GLY EVAP % @ This failure limits water
| STM PRESS boiling capacity.
<INCR = INCR ®Decraase elec
(roe™sE 5% NO ,ﬁ]JAMMEo STM Ioads to maintain
Stm press incr? PRESS CONTROL evap out temp
VALVE or
YES @Activate sec
2 y cool loop
2 | PARTIALLY 27 J
FROZEN STM ®Orient 5 C for sim ECS
bucT duct solar heating
SSR- 1
SECONDARY LOOP
| ACTIVATION
19 | iy EVAR i TEMP = MAN
2] ERg ‘
Tl ©GLY EVAP STM © PRIM GLY, EYAP 4
A I T e primout  |YES | PRESSAUTO - [NO | ameTEMPHRI-VIY GLY EVAP TEMP
TEMP LOW | temp<4g®F? MAN MAX OUT INST
| @ GLY EVAP STM FAILURE
PRESS INCR - Gly evap temp out
NO iner?
< 40°F INCR for 45 sec
| yes
Steam press incr? m
v =
ves r 7] J52ew0 353 P
i] 3 rant peanalitly coNGE
s Manually control gly $ Cud Carlny
GLY EVAP TEMP | ] 4100 temp oot thaw
IN CONTROLLER between 35°- 60°F Pratrd
FAILURE by adjusting prim gly
mp"'mag("m /@) @ Peecedrne fors
5 7 i~ Lo ufl!'J;/J CU‘M
5 28] Gly evap temp [N 8 l DOUBLE
| out incr? FAILURE «GLY E‘H\PWQ R
9 | Shutdown prim GLY EVAP TEMP — MA
| G {VES )D CONTROLLER &
] INST FAILURE vGLY EVAP S PRESS AT
o GLY EVAP STM 11| Change connector - OR —hak Me ‘
PRESS AUTO - 152 with J53 GLY EVAP TEMP et St
1] A AP iy T et PG RIAP W20 FLo -
© GLY EVAP STM PLOW = off
PRESS INCR - nies INLET TEMP VLY —OFF
LINCR for 45 sec 10 S CEY-EVAP-STM GEECRE [ 3oz
v CHAeE JE2 WIS E
GLY EVAP PRIM PRESS-AUTO -
Stm press incr YES = GUTTEMP ind YES
>0.16 psi? ind incr =81 MAN ¢ -
e to = ECS RAD PRIM © Change J52 with » GLY gth H20 Flow—
NO OUT TEMP ind? Ao
}j ,. NO PRESS AUTO ™ WSLY BvAP ST PRESS
AUTO ™ Aus =~ kR
: Gl ? e -‘-2-] 152 & Vi
y evap-eut temp ONT : y TEn i i
I normal (40-50,5°F)? [~ SENSOR FAILURE By E\":: Tern b W
{ ! i NO a¥ve
13 14 5 [
STM PRESS PRIM GLY EVAP GLY EVAP TEMP [16] Manually control GA 'ﬂ'{
CONTROL VLV TEMP INST CONTROLLER VP mM‘i
FAILURE FAILURE FAILURE T
GLY EVAP ST ;
‘ PRESS AUT s
MAN @ T i
—— cr operation ofithe |
@ ® sty | | @[t ™ |
® EVAP HyO 0 ‘obtained from MSEN and |
CONT RiM 18] Reactivate o) ECS RAD PRIMEN OLT |
T OFF prim evap QE‘M_)’)ME;‘IQ:"_\F
oAcllivlate 7c.m ®GLY EVAP STM G,r ) mi.k-,-.:g Lesof ‘h\‘:s
cool loop (wi e N B oaa'\d
b e PRESS AUTO PIPIBRE, o3 ( 7 P Sy
fig ool 2 Y
7 = p :
J: Tewr NSm QO b bua s
ECS | SECONDARY 4 Tons Gw sy
I SSR-1] LOOP ACTIVATION Fo 12w Y i A /?’Eiu;.}“t
> SM=2A-1514
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Q‘ SMEA-VUI=BL LIUL=(4) A
e APOLLO OPERATIONS HANDBOOK 2 e
N
' SYMPTOM I PROCEDURE REMARKS :
AL L - — !
* 1T |\
£ JHbu” = g )
- 1 Switgh oper- ) ,/f 2 g
PRIM GLY ACCUM PRIM P \f’ﬂ} ML pudo B
DISCH PRESS J QTY ind low > of & 7,,_:@./’/
oW, g Wit Foclalona
<A0-psi- LYES <E\ m& /‘Qu”nf)dbl&"
L4o on ECS T q vors Lecers thevo JJU\,
=] : 2] ACNOLT rbelieteror
< KCG T%Z?U PRIM GLY ACCUM tow @ Degraded glycol pump et nY
A QTY LOW OR PUMPS - OFF e he verified by checkin
DECREASING (momentarily) GLY PRIM COLDPLATE
o E ﬁzg;b::‘%” ﬂ ® Return :c' flow rate with MSFN
2 e original gly
decr? FAILURE _pump
I e &CS BAL Wikt~ |
_lJ ® Switch to ~OR\Gy Conw \&‘_f
redundant gly
Gl ot
I sy ves B8] GB¥p0mp
s RORIAT DEGRADED
g el OR FAILED
L NG
| {C]P ; 9] Verify sensor
® ECS GLY PUMPS -
OFF
® PRIM GLY ACCUM 4
vlv = OFF (CW)
® PRIM ACCUM FILL *l
viv - ON .
Gly disch press ] 10} GLy piscH Ll _#Retum o .
*pﬂ‘f PRESS_SENSOR originat-gly ;
i -~ FAILURE™~-_ pump
1682 vgs . 8
@ With ECS GLY PUMPS -
OEF, glycol discharge
pressure should equal 1/4
accumulator quantity
indication.
I 3] pecraoen i
a OUTPUT: OF |
I gly accum qty? l gSJ\';SGLY
NO -
. Y . 2z i (D
14] \‘mcumﬁmm L P =
FAILUR : original gly-pump g
&5
sl
|
| a5 |
FALL
| T, e
W
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QA SMEA-UI=BL IUL=(4) m\
g f APOLLO OPERATIONS HANDBOOK \ e
§e
) SYMPTOM ] PROCEDURE REMARKS 3
~ B 2 B = (Aei) = ‘
) {0 S i
0 1 Switch oper~ j‘ﬁ g
PRIM GLY ACCUM RIM P V’ﬁ} SO
DISCH PRESS -~ QTY ind low % & Q‘Zﬁ'/
Low (<30%) ? oty ‘?a
<a0pei- [YES E\ W O-LW Aeack
o w
Lio on ECS dE: ey b
z 'C 211 A0 VOLT / L& e ny
T{)Z? PRIM GLY ACCUM Low @ Degraded giycol pump et Ky
QTY LOW OR FUMPS - OFF e s
DECREASING ily) wess be verified by checkini
y) - : - GLY PRIM COLDPLATE
NO GLY DISCH @ Return to flow rate with MSFN
PRESS IND original gly
FAILURE _ pump !
e BCS RAD W™ |
_7_| @ Switch to =Okil DQ"J'P‘G',E
redundant gly
L pump [ —
I A Glydisch ves 81 GV POup
o oe? DEGRADED
» OR FAILED
CKJ ¥ (0}
Ly ’
k(&' & 9 l Verify sensor
g ® ECS GLY PUMPS -
QFF
® PRIM GLY ACCUM
vilv = OFF (C
® PRIM ACCUM FILL I :
viv - ON 3 | —] ‘
= qR104
N ~GLY DISCH O‘Rﬁurn to
[ i P
1&-22] ves )

?

2}
® PRIM ACCUM FILL
viv - OFF

® PRIM GLY ACCUM
ON (CW)

3] pecrapeD

OUTPUT- OF
)/ BOTH GLY
PUMPS
NO
2
e ;
ﬂ ACCUM PRIM E}‘Mum to
Qr igiral ol
FAILUR\E\\\ original gly-pump

@th ECS GLY PUMPS -

QFF, galycol discharge
pressure should equal 1/4
accumulator guantity
indication.

(Va}

L)

[§]

ALEUNCTION

[

pAA
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e A5 : APOLLO OPERATIONS HANDBOG
. ®
. SYMPTOM PROCEDURE
- <
2 I 1 Bypass rad i] Manually iy l C_!46C9 G
(P ©ECS RAD PRIM lect rod | ‘ é ‘ IS U =l
HTR = off ﬁ?gﬁ?“ Y
(center) /‘PRIM vy - Apadh
2 [erim GLy oRMGLYTO | /1 NORMAL o
ACCUM QTY RAD vlv =PULL ® ECS RAD FLOW :
LOW OR TO'BYPASS 7| PWRCONT -
DECREASING NOTE: Bypass || MAN SEL MODE =
operation >15 min | | @ ECS RAD MAN
<96%; can lead to rad SELECT -RAD1 | 3 4
freezing Ecun primiaty RAD PANEL 2 ol
Decr stops? decr? LEAKING =
NO Ay |
i_l Monualiy
| select rad 2
®ECS RAD MAN
SEL - RAD 2 6 | 7]
Accum prim gty Lt RAD PANEL 1 ‘
decr? LEAKING i
; YES
f'ﬂ S i S
CLYLEAK IN § o ["6Cs | seconDARY LOOP
LINE COMMON '
I TOBOTHRAD § €/ |SSR-1]| ACTIVATION
SuiT ek BY RGNS | Ll
EXCH = 7] B - mJ
¥Rl sLy ] ﬂl Gly rsrv as
ACCUM viv - ﬁ 7 gk
- NO, PRIM GLY ©PRIM ACCUM
?
RQcxiops ACCUM FILL vlv - ON
v 10 O LEAKING 1 4
% 7
’ Ecso%?fnlin isolate suit {,.U—.r[d?,vv ar” lj 44 ‘/\ B j"ﬁ T
3 TE it exch G N w{ﬁ&«n) 5 P
* PR gL OPRIM-GLY—~ )
A A GLy 1 ACCUM viv= \ls_l “—4-] Activate sec @—aﬂrﬂ, 0 @ a/LI ‘W{KJ
=Hl VLN - m!ﬁ_ ON-(EEwW) YES B GLy LEAK IN cool loop for suit - | ECs|y x ik & 3
@ 5UIT CKT HT SUIT HT EXCH ht exch operation T / B0 ey VAN 7’
EXCH - BYPASS with rad bypassed /
5 SECONDARY LOOP
I Decr stops ACTIVATION
15 26 @w :
3 ’ th pump off glycol
(.?l.QYT\A:CCUM3£ 3 lR]eturn to t:criog'llnra;l6 discharge pressure should
“ 1  gly pump
FAILURE @ECS RAD PRIM e:::‘lti: /4 accumulator
“HTR - PRIM | - ‘1 ¥
L0 ,;} u(. (et
Zy=Ecs sty P o b/ rfc.)
= L
PPS *O___Fl (g L Qpa]a, etV ‘:c yrand
18| UNISOLATABLE oln ci /
LEAK IN K1y C X
GLYCOL ECS | SECONDARY LOOP
CIRCUIT SSR-1| ACTIVATION %
P {
2 1
..2_] 1 Ll IR 3JTramiem condition caused
22 | Gly accum gty incr again? TEr IR Satom Ju
PRIM GLY / VES >
ACCUM gk Tt e e
QTY HIGH : ot J
4 /GLY,RSVR IN viv should be 5 51 Status OK
rgpfly cracksd open an A4l erimaccum FiLe

®Repeat step | as req if leak
is high—= ey F
®PRIM ACCUM FlLLviv -QN \

/ VLV L§AKING 2 bl
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> @ Check total SC ®ECS RAD SEC HTR |\ .._Ino., gly evap sec FCS o4 = {
727 \SEC ECS RAD ¥ current [YESg) - sEC out temp ~ ECS NG
(o] MP . SE — g
’ LCI)JJ/ T'E E[F[: ?.AQDEE < Sec gly d;wh press rad sec out temp ‘xl
o Check fotal $C S 39 pit YES ‘
=4 0F current YES 7 . .
Both ht ting ? & e ECS RAD SEC -
Bkl ECS HTR - SEC (if one o
27l ] ,h.tLi.\_ppnmﬂnp) &
ONE OR BOTH SEC GLY DISCH PRESS LOW (' -,.4? : \ ﬁ
HTR FAILED | | Iouds \
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& l] Bypass rad _[ Manually
(P ECS RAD PRIM _?&',%ﬁéw. (1) prormat range 30- 7}%
HTR - off S iSaa LIEA2 "
(center) PRIM vlv — W’: 0 8 o)
2 [em oLy o PRIM GLY TO | NormaL %LHDLS),
| accum @ty RAD vlv <PuLL | YES /| o ECS RAD FLOW
LOW OR TO‘BYPASS | PWR CONT - @ Half of radiator heat
DECREASING NOTE: Bypass A | MAN SEL MODE rejection capability lost,
operation >15 min | | ® ECS RAD MAN
L6%, e lead to rod SELECT -RAD1 |
foering Accum prim gty RAD PANEL 2 © ECS RAD PRIM
Decr sfops? decr? LEAKING R = m—m
: W GO
{ r/ _5_] Manuakly
v select rad 2
'
I [L?_’_&E @ECS RAD MAN S
SEL - RAD 2 6 | 7] f
Accum primaty o RAD PANEL 1 & ECS RAD PRIM @ ﬂﬂ Ao aalb—’k/ Logls) f~ o
decr? LEAKING "1 HR - PRIM ) { 1k o
s ~4ft 09 ~ ..d!,h.n/
| I YES g
R wﬂw»}o
Bj h e
ST LEAK I ECS | SECONDARY LOOP
LINE COMMON -
1" [s5r-1] ACTIVATION
SO Cer HY: errewm—— 8 TO BOTH RAD
iz i " PANELS ndicatio: lycpl
ExeH —a 7 Rl V‘d htity are lost.
® PRIM GLY M
ACCUM viv - | e 1] Gly rsrv os
OFF (CW) . 10 . accum ’
. PRIM GLY ®PRIM ACCUM :
Decr stops ACCUM FILL vlv - ON ﬂf) (/(,Q.L (P/‘Mcl/ug qe
=
Es- 10 O LEAKING > ( 9/(/‘* el f,iﬁd.a.k B
] ECS w@ Isolate suit g ww,‘..Q_A /\L j A»‘/\
Pe ht exch 6 g' A) A ﬁ:tl«&"\"\ = ﬁ_
. 1k OPRIM-G LY~ oV e
BAD - vt 6Ly '(‘6 ACCUM viv-= .EI 14 Activate sec Q@‘/LQ 0 ,["’,0 a/J " rd’{{‘
AR VLN - AL onN-eew YESd GLyiEak N cool loop for suit | Ecs | / R leat. *
@ SUIT CKT HT SUIT HT EXCH *| ht exch operation *Tssr-1 /QU Loy RN /{
EXCH - BYPASS with rad bypassed v
5 SECONDARY LOOP
| Decr stops? ACTIVATION
NO
8 GLY ACCUM lgk i So e oy
; @ Return to origin disch hould
Qry.-SEnsee- gly pump ConFI& e;i‘;la;/g: p;:;sr::;:mu
FAILURE @ ECS RAD PRIM leit
“HTR - BRIM 1 - “ &
) P, L
o | A \) b (_
b5 5% r:c)
PusaPS ~OF = / AT
o 'xﬂuQQaRaouM“' iy " gl
18] UNISOLATABLE ddlectad Qs
LEAK IN T3 I W 2
| GLYCOL SECONDARY LOOP i
a CIRCUIT f ~1| ACTIVATION
———— 7
|
/‘ 1
I A Transfer gly torsve s P ﬂ 3 a] NO 3]Trcmian0 condition caused |
22 oPRIMACCUM FILLylv - OFFYYES Gly accum gty incr again’? incr in accum gty # oFr i
PRIM GLY \—’/'GLV VR INAlv £ OPEN s ' PIAP - y ]
ACCUM he < / i ; y EE—' P\f"d‘E‘.n AEILY
TY HI ; / R { :
Wit LGLY,RSVR IN ylv should be ; 5[ stats OK
- rapfdly crdcked open an AL prim accum FiLL S A A
AL en closed, VLV LEAKING Lk e high—
r"" 7 Sydeeriofomal? / - _"(['sPRIM ACCUM FILL vlv -guF\ —t
A o T /ﬂ"({\‘ Vg Ll - e — ; |
Q&g { GLY ACCUM QTY ol oy - ] = R el ¢
IND FAILURE A = - E/(j ,c.z:zﬂcu kS
0 BTN > TR
% :_-:,( hf’,{‘ . ® Assumes secondary loop R
1 I See b chaek Reactivate bt is in operation, &/\AM!\ B ’“da‘\
@ l l ¢ htr checl 2' eactivate hir i] —4] €cs £AD RYE. rn S db@ (,"\DCS)
® Check total SC @ ECS RAD SEC HTR NO Does gly evap sec NO. ECS RAD TEMP When heaters are switched
SEC ECS RAD | y——f|  current . IYESg) _ sec out temp ~ ECS SEC OUT IND off, delta current will be
OUT TEMP ® ECS RAD SEC W rad sec out temp’ FAILURE approximately 30 amps if
LoV HTR - OFF <3qg Y L YEs both heaters are operating,
® Check total SC pi Vit g 2l i and 15 amps if one heater
current is operating. . L X
Bl hir operating? 6] 4 cs rap seC °
T55 ECS HTR - SEC (if one @ Use GLY EVAP SEC OUT
270 hu_u_opamm\) TEMP indicator with ECS 3
5 ;
ONE OR 8OTH | SEC GLY DISCH PRESS LOW _pf( solat-healing.and | oatr 15 i e e
R FAIL s
HTI \ 85 ingr.gles loods \ radiator outlet temporature.
e
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7Y APOLLO OPERATIONS HANDBOOK £ A
.| symprom PROCEDURE " REMARKS ‘
D | ,
SEC. GLY EVAP
OPEEFTING k)
NORMALY &
i 2 I i
/ SEC ECS RAD @ 1] Sec gly disch  |NO boiling 30 |NO R e NO _4_| SEC RAD OUT
OUT TEMP e 430 sy i pron out temp TEMP INST
HIGH 0.1-0.15 psi)? >50.5°F2 FAILURE
* L $2 YES EES
ECS ; ECS @ Heater operation can be
27] 1 3 29‘r1 __l confirmed by ammieter
SEC GLY i Y EVAP 7] Manually change during s\utcth
DISCH PRESS glpesgivca e popitis e 5 control hir operation. { ~
LEn e ’f‘“gﬁéfc ® Monifor ECS RAD B0ewnp = Darl, f(‘:(
SEC OUT TEMP | =2 M. 4
¢ Sec rad in temp | YES 'il SEC HTR ind r? = 1
2 X decr? FAILED ON ® Above 48°F, ECS
§ : RAD SEC HTR -
o oy OFF
b o Below 40°F, ECS P
s RAD SEC HTR -
[ 8] excessive g 'E::: ls::decs SEC ‘
LOAD FOR SEC StEs RAD SEC
COOL LOOP HTR - SEC

Ug( E—E*

L

| |
o |

3
1 l Isolate possible leaks q L
- ( >This symptom is also vahd
. Eé:&k:g RS:S L when secondary glycol loop
/ 25 . BY PASS = is not in opzanon Qests.,
SEC GLY y 5 G aobh mc
ACCUM QTY } o SUIT CH SEC GLY QC a &

@
ﬁ IAL#,

vIy#BYPASS 7 284 .h& AD.3)
DECREASING o ?ﬁ:
>15 min can lead to rad , Mgag

v

Normal range is

30 - 70°% freezing. graﬂ/ Wxth pump off glycol dis-
2 | qerene K charge pressure should
- : equal 1/4 glycol accum-
Gly accum gty stabilized? NOV 2l :E)CA:ME-O%?:::) . ulator quantity.
YES % gly disch sec press
B oly dch sec press i N0 Giy accumary
gly accum gty ? INST FAILURE
YES
5 L Reactivate
@ SEC COOL LOOP PUMP -
AC 1 (AC 2) (if req)
ﬂLEAmNG SYSTEM '| ® ECSRAD SEC HTR -
(CANNOT BE ISOLATED) 1 SEC (if req)
® GLY TO RAD SEC
vlv. - NORMAL
A ® SUIT HT EXCH SEC
6] Reactivate rad GLY viv - FLOW
© ®ECS RAD SEC HTR -
SEC (if req)
@ GLY TO RAD SEC 8| Isolate rad
viv - NORMAL ﬂ R—® ECS RAD SEC HTR -
NO RADIATOR SYSTEM DLt
Gly accum qty stabilized? LEAKING —$ie o GLY TO RAD SEC
viv = BYPASS
YES @ Reduce S C elec
loads
‘ i » ; @ Humidity control and suit
loop couling not available
1 from secondary loop when
..E[ T - suit heat exchanger is ’
_]' NO bypassed.
? K ht exch s 0 - :
SUIT HT EXCH op MRED SO A 5 0=
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1. SYMPTOM PROCEDURE REMARKS
= S -
e PRI RAMAL- AN CE DO TIO 7o Q
Q I = ‘With glycol pump off glycol
( / g discharge pressure should
\, 2 - B equal 1/4 accumulator
SEC Guy i s coenoop V&S EAD quantity. s
ACCUM QTY 1 m:("m — O/ !
HIGH —
! \(,w ® o1y dlschwe b VES il +QEC ECS RAD yo j_]:Afrumpt redu:rlo.n of
>.70%/zmat range ) compatible with indicated & “HighesemermT oty > sec gty by reducing
I (35,30 = 20%. " gly accum qty? HR—arr sec gly loop temp -
& o NCuA QY PECE |
l 4]  secoLy ,,‘ Yes Rz,
ACCUM QTY LoChiizeD ‘\J
INST FAILURE Boivive BY eAD !
1L et | n « - S
O ,w
\ 7 [sec oty | [ ] accumsec | no [2]esec cool
DISCH PRESS QTY ind > LOOP PUMP - ‘
LOw/ P I low (<30%)? redundant bus 3 ] Verify sensor \
; VES Gly disch sec press | NO [ o sec cooL
AR e v iner? LOOP PUMP -
| ECS lYES (cente 1y
25] 1 ; ;
Gly disch sec
SEC GLY ACCUM ﬂ Reduced pump press compatible
QTY DECREASING output due to with indicated
elec problem gly aceum qty?
YES
EPS DS
7 12 (6] DEGRADED 22 EAOFFE(C
: SEC COOL St
:——Q !TJ' % = o] © Reduce elec
~ "Ap_ VOLT MP loads
Low
_w s ' ij P -
/ :\E/CAPG éET Jec i f ig:oic;\?kp ¥ e <
/ temp? 40-48°F ral /
TEMP LOW RESET for £
<40%F >48°F <40°F edaminil NO 3] 6uy evae sec ||
Stm press incr? OUT TEMP
INST FAILURE
YES
ECS
21 &
SEC ECS
RAD OUT )_I Sec gly evap NO ﬂ “DOUBLE~
| TEMP LOW out temp incr? FATCURE
YES
4 Ly EVDP TEMP
Shutdown sec conT AW
] 8 CHANGE
| s ENSORS GLY EVARTEMP
° J57/55%
e oUT INSTR
LOOP EVAP - EAILED
RESET for
45 sec then 7
| ——'—"'—Q_-E'E“ YES _'] Sec gly evap out| vgs
Stm press incr? temp incr to ~
rad out temp?
NO ;
NO
5 - T
[ 10] T ST T S 157 SENSOR
SIS AINST et o FAILURE
CONTROL VLV ‘a_, Qut FAILURE -
FAILURE o
' i
12 ’
ﬂ TN 2] v evan ew
gly out temp by 14 l Reactivate sec gﬁFJ:EOLLER
bypassing sec rad evap
until evap out
| temp reaches 60°F ", fgzoic;\?:P S,
EvaApP
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== _ APOLLO OPERATIONS HANDBOOK
1. SYMPTOM ~ PROCEDURE REMARKS
| i e PRAKIRANA P R G DO
e @‘Wilh glycol pump off glycol
2% T - (eiiuuc‘l':a]r;(: :trossul;elshoulvl
S iy || o T e cORE oo i B B
HIGH ,A —

K

>m:&d range (l

@ gly disch sec press
compatible with indicat
gly accum gty ?

oy

ﬂ'GEEtSEAD
~High-see-scromraty=

yo

HTe—oF P

3 ®Attempt reduction of
sec qty by reducing
sec gly loop temp *

J:qo

Noun QY pece

SEC GLY
ACCUM QTY
INST FAILURE

|
S

IJ‘"b 4

L2 A0 T T

Comp il '(,\Zw

wh

O

JL’JQ ““i

L SEC GLY ’]_J ACCUM SEC NO '_ZJ. SEC COOL With glycol pump off siycel
DISCH PRESS I > QTY ind LOOP PUMP - discharge pressure should
-cumulatc
Low N I low (<30%)? redundant bus 3 l Verify sensor : :3:::13;.4 BEEBURERE
=39 psi < YES Gly disch sec press NOA ® SEC COOL .
iner? LOOP PUMP - £
< hd}:m QY B ZETSI Al:(ES ¢ ﬂ‘cgnhg P \, f
SEC GLY ACCUM &Y Raicad o 23‘ dci::;;icble NO 5 l6Ly pisch sec e Qi 1T
: QTY DECREASING oufput due to with indicated ::ﬁils‘ﬂ{?s"’ oe -
elec problem gly aceum qty?
YES @ X/Md‘ 2an o
k’ el .’ [ W N
] 12 6] DEGRADED b2 ngriﬁf al .
‘:\——D—— SEC COOL OFF | BoLUR ; by BLS
=g © Reduce elec o ’t
Vo1~ "AC, OLT LOOP PUMP Tk 22 [E Xauneehn
D Low cb.o LH'DO )
28 I 2 {1l -
] » o
T - Sec rad out * SEC COOL AT 3
AP OUT 45 - R }
TEup L OW | U RESET for y H
45 sec th F /—{
<40°F Sa8°F <40°F el NO 3] 6Ly evae sec L4 ,,,\J
Stm press incr? OUT TEMP . { 2
N 35 /‘\'. \
- o= INST FAILURE @ P { - ,} f,; 3D
2l 0? 5190 qemeea
SEC ECS » . /- o SocCoal Qﬂva’
RAD OUT ._J Sec gly evep ~ |NO “DOUBLE~ " 4 Q_E.L’ {
| TEMP LOW out temp incr? FRILURE 1
i Js75458
& Lx EVPP TEMP > Losy Eoop
& ] o 8]  CcHANGE Cowr AVD » Soe {'
B —
T T57/53ENSORS GLY EVApTEMP (=41
QUT INSTR.
LOOP EVAP - &4
RESET for FAILE
45 sec then OFF 7 w&a P J-S?
P IVES Sec gly evap out| vrs c ‘;}’
Stm press incr? temp incr fo & .’p IS¢
NO e Carvont L&L, '
o) -y
o : Srap omgo Crnliilllc
-l(llsm PRESS GLY £V Gly evap sec out | YES o] 57 SENSOR P ,
CONTROL VLV S0 r-::':fLTURE temp normal ? FAILURE
FAILURE Rl
L 1 Infer secondary glycol evap-
12 I k orator outlet temperature
.El Control of sec gg’ EVAP EEMP from ECS RO SECIN-DRNE
gly out temp by _'_‘J Reactivate sec 5 I'L*IJ:EOLL R e
bypassing sec rad ' gl A ECS SEC QLY &/AF
until evap out - 1D
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- SYMPTOM PROCEDURE
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s | 29 1
, sec oty evaP] | [ITC g ot tomp o JEISEC oy evar
OUT TEMP >48°F? INST FAILURE
HIGH
>50.5°F 5 [
. '} W
o0 P 5VAP

)
=
3

|

ENTRAPRY ]
&AS -
TS ! |

BT ‘\\

¢

il Sec gly evap
stm press?

>0.15
psi

<0.1
psi

0.1-0.15 psi

—ex.;%m FAL.
e us§

Stm press decr
to normal ?

NO Fs © Oriént S{‘.ro
1 t

1\ Im duct
Ny

Ives

8
'—J Sec rad out temp
?

>37
l }NO

| [11] e seC cooL

VLV FAILED ey

7] 157 sensor vers CLOSED, OR
FAILURE FROZEN STM
DUCT
\
YES ECS - ‘ = ‘
124 —]STM PRESS DUCT T e

SEC ECS RAD TEMPORARILY v pm:’ s

OUT TEMP HIGH FROZEN <0.15 psi

LOOP EVAP - 13
RESET (4% ue | M __]0 Decrease elec
NO. JAMMED STM loads ond orient
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« | sympTom PROCEDURE 2", a0 REMARKS
g 7 S
9 | 29 1 2 4
sic O AL L e enp o SIS Sy V4 u*]
£ ;
HIGH | S INST FAILURE
>50.5°F YES
| 1 EFE
Loo
- >0.15 I
J Sec gly evap psi 4%
stm press? o
<0.1 ‘ 0.1-0.15 psi maff regifire
psi a i
[20] :
Stm press decr RO \i]SEC EVAP TEMP
to normal ? CONTROLLER
; FAILURE OR STM
f 5 PRESS CONTROL
= VLV FAILED
7] 157 sensor CLOSED, OR
FAILURE FROZEN STM
DUCT
1
'ﬂSec rad out temp | YES _ | ECS 3 2] ‘
F) s K2 B—— < e
I >q7 SEC ECS RAD lig;?:‘ARILY St Al
NO OUT TEMP HIGH <0.15 psi
11} esec cooL
: LOOP EVAP -
RESET (45 e 12 _E]O Decrease elec o
— 1no ;—IJAMMED STM loads and orient QHAsE JSTT '}d;f’
Stm press incr? PRESS CONTROL - SC until evap 3 2
v
I 8 P b AR + SEC Coot. LeoP
_ aype — EVAP ¢
=Ee ECS 6L PuMBS
( h&\ 98 TACT
o QLY EVAP StWA (PRES
- MAN o
e, F GLy EVAD $TM Pexx‘?
bece — (o1 %ex
— Sl 4
Gly evap out temp |NO_|15] oOniensses 7 : T™M PRE&ES -DECR
dect? T|_ te-heatssandoct 16 | GLY EVAP TEMP Z]e f::;f::,"::p
lYEs Stm.pressdecr 16 |NO, CONTROLLER evap out temp
e FAILURE OR ST <60°F and
; 5 ient SC fo
18] 157 sensor 1ves e
I FAILURE
E2d st press oucr
TEMRORARIY Reviet ay
petition of this step m
! @ FROZEN @4 &SEC COOL @ be necessary.
I LQOPEVAP - | 48
20]e seC cooL oftYeent gt
LOOP EVAP - ® Changa 5704
RESET with J58
® After 15 min, .fécop?\?kp
SEC COOL e -
LOOP EVAP - |YES vEo2er Grar EVAP )
EVAP GLY EVAP TEMP
—_— Stm press still YES CONTROLLER
Stm press still @ <0.1 psi? FAILURE @&
<0.9 psi? / ) |
NO
INO 24)
NOTE: If probl
Sl A 25 26
El EVAP WAS re;;:r;,sechar;gn il '_'I J57 SENSOR ®Decr elec loads -
' B an FAILURE
FROZEN repeat step 20. sec evap lost
‘/ 30 [ ¢50p prep [1] e poT H,0 KR -
WATER TEMP us 2
"(’ £ LOW YES -Jcmcun FAILURE FROM
Water temp incr? MN BUS A OR B
NO i
3] por Ha0 HTR FAILED
OR DEGRADED ‘
8D
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SYMPTOM | [+” J = PROCEDURE
R T N
| 32 | PoTABLE Hy0 [
{\\; QUANTITY? . :{2(_) hadinl
DECREASING wasle, ® WASTE TK IN _4J
RAPIDLY Waste H20 gty |NO vlv - CLOSE LINE LEAK
zero ® H,0 QTY IND BETWEEN POT TK
YES sw - POT _3J IN VLV AND
o POT TK IN WASTE TK IN VLV
Decr stops ? NO, vlv = CLOSE
YES .
YES @ Decr stops ? ’
NO ¢ ]

'

7]

® PRESS RELF viv -
OFF

® H,0 QTY IND
sw ~ POT

YES

5
'_] WASTE TK IN

LEAK IN POT HO
SYS OR SENSOR

VLV FAILURE

8

Decr stops ?
NO

Decr stops ?

YES
=]

i

FAILURE

| ® PRESS RELF vlv -
1 s 9| I
= g 10
NO B NO 1 prEs peiE l'—j
v
32

Incoming fuel cell water will
still pass through this leak,

This failure is not serious
and will result in approx-
mately equal guantities being
‘naintained in potable and
waste water tanks,

aining water in potable
tank may aved by turning
the HpO/GLY TK PRESS

: e - e RaE O [T
LINE LEAK IN N
HASTEN20.3Ys NOTE: Prim and sec vt
H20 evap unusable. :
f e |
A
33
WASTE HO A l
ik 1 o PRESS RELF viv - OFF
I e RAPIDLY YES }-2 I
. Decr stops ? ® PRESS RELF viv
He Decr stops ?
AOTIT TG 1dIT V-
NO Check for water in command
L :
A l. 9 ﬁ&LV— i] module
LINE LEAKAGE IN WASTE 5 _ﬂ
1 / Hp0 SYS OR SENSOR NO. 1 PRESS RELF VLV > © PRESS RELF vlv - 2
FAILURE FAILED OPEN &
Mo B
© o)
4 % Z Use filter associated w:th
\/ 3 URINE OVBD S YES - either vacuum cleaner or
DUMP NOT U,‘,"Wp-:a—" 2 ®Repl urine filter 4~ fecal canister.
DRAINING — NO 3
- = r.NO ~ Urine backs up ? ~ PLUGGED URINE FILTER
%) YES . q)
(4] /o recly Qpees
@ Orient SC to heat ovbd
urine dump port
® URINE DUMP - redundant
hitr
Urine ovbd drain flow YES
!""5 7/ /L/" P S o resumes ?
K,,-{ 1 Li o NO
Jo Dloniradl e 0 %
AD f« P e Q‘l«« i ,.2‘:‘6 Ry A<y ,L, e s
PG - %- ; Sk :
Wi ote e é,'»’( _ AWoag .t 7//@“‘ 4], FROZEN URINE OVBD'
AV gL Vi o-wﬁ Wf\a O AR NS DRAIN ey
w-d #&k%{/ l st s NElls, SERSDSrRRE S
! 7 T 120 Bowws
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APOLLO OPERATIONS HAND

SYMPTOM | [+ J L™ PROCEDURE
r 2L vel
~ Q0
32 | POTABLE Hy0 L' ] o w0 a1y inD
QUANTITY o - WASTE 7
DECREASING ® WASTE TK IN ﬂ
RAPIDLY Waste Hp0 gty |NO viv = CLOSE LINE LEAK
zero ? 8 HyO QTY IND BETWEEN POT TK
'ES - V AND
i Sere _3.| \I;IA\S,#E T?( IN VLV
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