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FROM . ' ¢p/john L. Swigert, Jr. e
E=7li
SUBJECT: pcg Malfunction Procedures Z/:-; :
. : o : Yk #4 h-nﬂ:u
Attached is a copy of the preliminary ECS Malfunction Procedures 2 2
for Spacecraft 101. It is anticipated that a meeting will be ST W “)“‘4
held in about 4 weeks to update these procedures. 7

L4

Flight crew inputs are the most valued since sometimes those of
us writing procedures can't see the forest for the trees.

Your comments and suggestions as to accuracy, clarity and cover-
age of the possible malfunctions would be appreciated.

J L. Swigert, Jr.
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W. R. Cunningham
E. Cernan

J. Young
LS Seatt
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A, Worden
M. Collins
J. Lovell

K. Mattingly

J. Kerwin
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J. Mitchell,
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a SM2A-03-SC101-(2) /
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
@ Normal range 0.2 to
0.45 lb/hr.
; ] 2 | Verify indicat
0, 3 ‘__J Oy FLOW ind I erify indicator | vps '3 A
FLOW HI NO | ®DIRECT Og vlv - FAILURE
O, flow high? ${ QPEN (CCW)
RED momentarily
- YES
tight on if: Oy flow increases?
~1.0 Ib hy (After 16 sec
time delay) NO ,
Light is indication ! @ Continue w}th (o) FL.OW l¥i
of possible cabin !':r;uf_-dur(: and use C&W light
decompress {Ecabin .iJ IS j4n ; sux?gu tank bleed down as X s
i indication of O, flow. o Ko Xy
press is low or FAILURE o 2 ] - LAY
decreasing. (Isglate surgestank atd50 peiviy
l e |
" [ogren T4 g
ind - SURGE TANK
Indich i [2 Low R | 7]e0, pLss v -
o . Surge tank press low > CAB PRESS ind? NORMAL FILL ECS
2.45 1b hr ; or decr? @ Don suits it ]4[]
' 4 He IricH ok CABIN PRESS
v INCREASING LOW OR @ This action verifies that
't, ’_SJ _il DECREASING inadvertently opened valve
@ DIRECT O3 vl h >d i d
r e CW2 VAV High Flowieadsed g oazs[xlqs‘i caused increase
- - NO by open DIRECT E
-~ O3 flow high? P> Op vy
YES 5
o], 0y peManD | no |11 e 0, DEMAND 12
REG viv. - OFF = REG vlv -1 NO. 2 DEMAND
== ——NO |  REG FAILURE
O flow high? Oy flow high? 1
l YES lYES
13] &0, DEMAND 14 [15]
REG vlv: =2 EERERENARD High flow caused
> NO REG FAILURE ftdinty stroc
Oy flow high? >
lYES
' 16
©O) DEMAND
REG vlv - BOTH
| © Remove one suit NO
hose return port
plug il Lﬂo Re-install suit % .I_BJ.VOCUW" suIT
; NO hose return port | CKT RET VLV screen
O flow high? > plug O flow high?
| i‘/ES YES
A 4 Partially suited operation
: Y P

19 O» DEMAND .ﬂl — requires return hose
5 REZG vlv - BOTH | @ Re-install suit s =3 \‘\ 22 |®'Remove all suit disconnected from suit.
= hose return port 7 = \ hose return port Closed suit operation normal
plug f plugs @ This failure does not
® SUIT CKT Hp0 { 21 \ 2 necessarily preclude manual
ACCUM AUTO - ’ ’—]NO, 1 or 2 H2O l opsratit?n of the affected
redundant accum Np ACCUM FAILED ON H,0 accumulator,

< d 23
O flow high ? -—]SUIT CKT RET VLV

RE ED OR
I yY—‘E-Eh FASIIE:DCI:LOSED @ Removes power from H,0
I s i y ! peres accumulator.
- Zesuir ckr i20 = INCORRECT ‘\ V @ H,0 accumulator can be
ESUMEALTO S CENTRAL TIMER [ |\ manually operated.
> L) no Il sionaLTO AUTOR |\
YES [7=05 fiow high? » CYCLE CONTROL \
UNITS \
/ N ’ Cycling operation may frec
3 4 \\\_ o sticking valve.
F A4
/ 26 Cycle accum M L A A
[J solenoid valves "\‘ A il Fl 'ﬂ CC V‘\ a0
| | o SUIT CKT Hp0
]' ACCUM ON -1, |
{ fben 2 (several 27 H,O ACCUM 28 |
‘ s SOLENOID VLV f—{ Return fo original
l Oy flow high? NO STICKING OPEN sw configuration
YES M
o /
{
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- SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
 ——— HALs
v \ Loss of r:%clrlcal cyelic
1 (Cont) ’/ Y control of/ H,0 accumulators.
ﬁl. HyO ACCUM 1 J 30 31lle SUIT CKT H20 Periodic manual valve operi-|
viv - OFF / NO. 1 H20 > ACCUM AUTO - 2 tion the only means of
- NO ¢ § ACCUM SOLENOID = actuating H,O accumulator.
O, flow high? - — VLV FAILED OPEN d
lves L ]
! @ ; - e oAty S
132] ¢ H,0 ACCUM 2 s J
vlv - OFF \ \'321
o HyO ACCUM 1 \ NO. 2 HyO
I vlv - RMTE L3 \ ACCUM SOLENOID
—— \ P
O flow high? = VLV FAILED OPEN »ACCUM AUTO - i
¥ VES o
| P | S
HyO ACCUM 2 N
vilv = RMTE ﬂ
o SUIT CKT H20  |NO_[High flow caused by
ACCUM AUTO - " | open CAB REPRESS
| i viv
© CAB REPRESS vlv
close (CW)
O, flow high? @ PRESS-TO-TEST operation
YES may reseal leaky pecl valve
[38] "BARDAHL"
y procedure
37| Close emer © EMER CAB PRESS @ Steps 37, 38, 40 and 43 to be
cabin press viv N vivi = omitted if all crewmen are
T T Op| ¢ EMER CAB PRESS AT suited as valve is already off.
vlv - OFF Mo Po=ipush PEEL VLV
— B NO SEATING
O flow high? O flow high? s PROBLEM
YES lvss
40' 41
EMER CAB PRESS NO. 2 EMER
viv =1 noll  cABPRESS REG
O flow high?  [—f  FAILURE
| {(ES
42|NO. 1 EMER e
! CAB PRESS REG  f— ® EMER CAB PRESS
] FAILURE .- viv-2
EMER CAB PRESS
vlv - BOTH
® HO/GLY TK SJeH,0/GLY TK
PRESS REG vlv - " PRESS REG vlv - m
OFF NO i HpoO/GLY TK
O3 flow high? > ® HyO/GLY TK PRESS REG NO. 2
PRESS RELF FAILED HIGH OR ﬂconﬁnue opera-
YES vlv -1 No J RELIEF VLV NO. 2 oIl tions on No. 1
@ @ Oy flow high? ] lgallley Bl reg & refief vlv @If leak is not isolated and O,
e - flow remains high, mission
ﬂ l A time may be extended by
LEAK IN ; =) shutting off the main O ZW;
CC):B'II:J ]P(;z(;:SPSS[RES\jE ﬂo HpO/GLY TK regulators, re-opening them O
= 'h : ; —
DOWNSTREAM OF 2PRESS REG vlv .ﬂHZO/GLY ) \C\abeir; r;ceesssie:t;y to maintain : =
l FLOW SENSOR o HyO/GLY TK PRESS REG NO. 1 51| i Q
PRESS RELF FAILED HIGH OR S (Eonnnue ol Jaekes @ As required repressurize z 3
l viv-2 ol FELF vivNO. 1 #{ tions on No. 2 H,0 tanks by placing H,0/ i -
O, flow high? i FAILED OPEN reg & relief viv GLY TK PRESS REG & RELF W
52 Determine valves in the BOTH position, =
leak rate YES @ then OFF. <
e Oy DEMAND y = 4
REG vlv - OFF 53 54
| ® Surge tank press )—j LEAK DOWN- s p&cs’éGR'E(Y; T'|<
decay rate used STREﬁM OF > OFF A=
: H,O/GLY TK =
to determlne s RELE L ~ HZO/GLY TK
AT o PRESS RELF vI
leak in cabin OFF YEVE
press reg or i
100 psi line
SM-2A-1504
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SM2A-03-SC101-(2) ' 2
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
1 l Surge tk press
D O, FLOW ©0, PRESS IND sw - SURGE > Vority Op flow ind 1 @MSFN can distinguish
ind - LOW 1 TANK 2 between these two failures,
NO ® DIRECT O, viv - OPEN
Normal range 0.2 to Surge tank press low? (cwW) mcmgnturily .ﬂ
0.45 lbshr 025 it —_— o O, FLOW SENSOR
Momentary flow incr? OR IND FAILURE
ECS l YES
411
4
SURGE TANK o e
PRESS LOW e
]I Cryo 1k press check @ Use highest cryo tank indication
= to estimate surge tank pressure.
SURGE TANK ® O, PRESS IND sw - 2
aRbs i A o SURGE TANK PRESS
>935 psi | Either cryo'tank press high? SENSORIFAILURE
l YES
3] avoo,
STORAGE EPS-CYRO
FAILURE ol
O CRYO
PRESS HI
C ()
A A i
I ] - ) ous 7 O -0
; NO Oy FLOW ind :
O Cab press high? & 2 NODR,"f\:L [3] e 0, PrESS IND - . O O
HREssoy O, flow? o o) | R wvoo, N oyl -
<865 psi YES ~ Cryo fk press low? STORAGE
HE Jlow FAILURE -
ECS ECS = o | NO [F /
131 =1 ¢ 5] v pu e P LA IR N
CABIN PRESS ’ .
aAnh 0 FLOW HEf. Check for O EPS-CRYO 4
INCREASING (‘ blme obstruction 1b [ 1 q_\‘ #A‘ < b
y CRYO PRESS LOW / i
q ‘
{ 0 e O, PLSS viv -
7 i | ofF
4 < O, SURGE TK
£ vIv - OFF
4 @ DIRECT Op viv -
f OPEN (CEW)
 { ® Increase O flow
~T 0.95 Ib/hr for
/ TBD sec
© Monitor Op FLOW
ind
! J - 5] surce 1
O3 flow ind YES
| | terains ot 1.0 PRESS SENSOR
Ib/hr? FAILURE
NO
v v
| 7], 0, sm suppLy
Yol i ﬂ
viv - ON OBSTRUCTION
= = OF O,
PO CnS prose RESTRICTORS,
o FILTERS OR LINE
YES
I Low press caused
by closed Oy y
SM SUPPLY viv n obstruction ﬂ Reopen O3 vlv
| severly limits Op
supply rate. May 00y PLSS vlv -
essentially limit ON
supply to that "] 07 SURGE TK
available in CM vivi= ON
(surge tk plus —
repress O9 tk),
SM-2A-1505
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SM2A-03-SC101-(2)

SYMPTOM

L

APOLLO OPERATIONS HANDBOOK
~ PROCEDURE

REMARKS

MSFN reports
Oy SYS PRESS
HIGH
(CF0036P)

CAB PRESS ind

YES

Q

2] o MAIN REG B

vlv - close

Cab press high ?

1 psi

|
—1-

|

|

NO

A

4]0, SYS PRESS
SENSOR FAILURE
OR MAIN REG
CALIBRATION
SHIFT

MSFN reports O,

YES

sys press decr?

(3]

MAIN O, REG B
FAILURE

NO@

5] Check second re:

e MAIN REG B
vlv - OPEN
e MAIN REG A

YES

vlv - close

6
MAIN O REG A
FAILURE

7%
Use redundant main

reg

MSFN reports O2
sys press decr?

NO

.ilFAILURE OF
BOTH MAIN REG

If Op flow rate does not
decrease when regulators are
isolated, calibration has
shifted but not up to relief
pressure. Regulator is still
usable.

MSFN reports
Q2 SYS PRESS

[ Check surge thopress.

1= Oobga) (cow)

BE T

g'v.,(

=0

Ha

4 ™ 3 §
(P Seants cehnt
A)

o O, PRESS IND TR | SENSOE
(CF 0036P) ® Oy PRESS, = 9 Fé ¢ CA
L SURGE TANK Pt o Flow H1 2 LEA
ey : L SERSOR ' 8 ‘
S tk press low ? >
pElEE RN FAILURE
% {YES N
| ECS
4]1
SURGE TANK
“ESS LOwW -
ee. |
| |
f T
I |
CO» PP HI COg7 PART PRESS
& I ind wo B
AILURE
YELLOW. >7.6mm Hg? CACE
Light on ifz T
D7 PP >7.6mm Hg \ 4
o £ [foma £05 st [5] Check cOy Cabin Gas Analyzer is
B COy ® DIRECT O vlv - absorber filters battery operated and
| e
PART PRESS 2 OPEN (CCW) for time limited.
Ind - HIGH 10 sec il @ Position COp
YES : canister divert
> 7 mritlg COy PP high? S::l;"z::‘b'" a8 Yl hundlatalter=
I YES nately to A and
NO 5 " | B and obtain
y Sl 1 stabilized CO,
PP readings
High CO5 PP NO ® Change canister
| caused by stagnant with highest Loss of COp partial pressure
CO3 near sensor CO3 reading indicator. Use Cabin Gas
| NO Analyzer,
7 CO3 PP High?
CO2PP
COsy I
PART PRESS | SENSOR FAILURE YES
ind - LOW 3 @ @ Manual CO3 partial pressure
control can be accomplished
| ° (C:}gniiel;trher by use of DIRECT O3 valve
2 .2] operation or emergency O2
NO iirJELr:YDECDOOR masks can be used.
- igh? 2
&= COg PP high ‘FILTER

Basic Date

Change Date
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

2 | Single canister operation
I’ SUIT FLOW RELF vlv - ® Immediately replace a filter
OFF suspected of swelling.
1 @ COj canister divert vlv =
CO5 FILTER _] both (center)
SEIZURE EXCESSIVE SWELLING ® Divert flow through seized
WITHIN OF CO3 FILTER filter momentarily when
CANISTER replacement of operational
filter is required
@ Use of COp PART PRESS
ind as filter replacement
indicator
1
1 Ballooned means slightly
overinflated and can be
BALLIOONED i ® DIRECT 82 vlv - verified by the suit to cabin
PGA'S LoseJC_l YES 2 Ballooning AP indicator > zero.
O3 flow decr? | cqused by open > Cabin to suit AP maintained
NO DIRECT O» vlv at 0.09 to 0. 13 psi. Suit
l 2 pressure maintained at

3,75 + 0,25 psi when cabin
2 pressure < 3.5 psi.

3
© SUIT TEST viv -
QFF

2 3 @ "BARDAHL'" procedure

may correct excessive

NO i]
O3 flow decr? 2 ® O, DEMAND

5
REG viv - OFF 2« 0, pemano | 6 | NO.2 DEMAND Lz e

ih YES REG vl
-1
Oy flow decr? R | REG EXCESSIVE .
O flow: decr? > INTERNAL @ Leaking Op demand reg-
NO 2 LEAKAGE ulator is still operational

7 2
Bullljognlng NO and may be used for
;Zﬁ;eTEsyT c\ﬁjn @ depressurized cabin

¥

il mode.
® O, DEMAND

REGVv-2 | 2 10,1 pEmaND

REG EXCESSIVE
O3 flow decr? IN?ERN(»:M. 1Y
NO LEAKAGE

Q

.ﬂ BOTH DEMAND
REG EXCESSIVE

INTERNAL
1Y LEAKAGE

® Oy DEMAND
| REG vlv - BOTH

® HyO ACCUM .

vlv (2) - OFF 12
YES

Oy flow decr? .——,_I. HIZQAR}?A;[EM 1 12 NO. 1 H20
I No Vv - IR | ves | Accum soLeNoiD
! O flow incr? »fl VLV EXCESSIVE

NTERNAL LE E
NO | R AKAG

| @ @ H,0 accumulators may be

used manually for H,O re-

; moval with excessive O2
15 =
| A __l NO. 2 H20 usage. £
1_4] ACCUM SOLENOID @)
UNIDENTIFIABLE VLV EXCESSIVE )
. INTERNAL INTERNAL LEAKAGE )
LEAKAGE 7
=)
ALL 2 | Verify valve u_—)
I CREW- positions <
PIERS © O, DEMAND =
i ] REG vlv - BOTH
¥ CLINGING 1 # Suit flow vlv (3) -
SUIT | Clinging suit for ? i SUIT FULL FLOW
@ SUIT TEST viv -
ZABIN PRESS >4.0 psi (C)!;\IIEENMAN OFF | e
Clinging suit ? YES circuit and
PGA check 4] suitLoor
. lNO Suit maintains  [NO_ PLUMBING
pressure ? =) LEAK
._5.J .i] Clinging suits }YES
e Suit flow viv - NO caused by
SUIT FULL FLOW Pl incorrectly 7
Glingibg a0 ? positioned valve @ Verify 92 system ,_B_IBOTH 0,
= press with MSFN 5 DEMAND REG
l System press low ? FAILED CLOSED
9 YES
—JREDUCED 0, [10] ! ‘ _
INFLOW BETWEEN o Switehito spare ECS 1 1 Metabolic requirement per
SUIT FLOW VLV ki e e = 6] 1 ® Use DIRECT O3 vlv| crewman is approximately
AND PGA - ¥ )\’.U to meter O2 into 0.2 lb/hr.
57 MSFN reports O SYS suit loop
PRESS LOW

 —
Y-

SM-2A-1507
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Compressor AP <0.22 psi

NOTE:

Suit compr AP of BB will
adequately scrub cabin air
for unsuited operation.

Suit compressors may remain
inoperative for no longer than{
R =S 0 el
one minutésor asphyxiation
may result.

[Teweck 5o |
 [suPRLY Foo P‘ch?_ig}‘

SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS

11 1

suIT ® Op AP IND sw -

COMPRESSOR SUIT COMPR 2

RED Suit compr AP low ? BO SN R

Light on if: ‘ U

)

e ]

@ Pressure rise across suit

compressor is 0. 36 psi in

vee Oz Masxi
Aee BT W

&

1a il cabin mode (5.0 psi) and
. 26 psi at emergency suit
SUIT @ Suspect SUIT COMPR 1 0 P ency
% 2 4 = "
COMPR ! < M—lj (or 2) - OFF N _] SUIT COMPR pressure (3. 75 psi)
AP LOW Suit compr AP drops fo zero 2 IND FAILURE
i —
<0.32 psi s -
5 | Suit compr check
e Redundant SUIT COMPR - ._6_1
alternate bus YES DEGRADED OR
I Suit compr AP incr ? ° FAILED SUIT COMPR
y NO
7]
® Verify suit loop integrity 8 SUIT LOOP
: = YES INTEGRITY
Suit compr AP incr ? - VIOLATED
¢ NO
| =
© SUIT FLOW RELF vlv - OFF ’1_01 [l Abernes)
YES IT FLOW
Suit compr AP Incr 2 o =
NG DOFE SU\TS Since
v INADEGUATE:
11
s S e 12| DEGRADED OUTPUT e on
YES _?\;SC():TH COMPR. lation obtained by opening
f i . OMPR di t Op valve. Cabire
Sl @eny Aty 2 OPERATION REQ r"ec S e
NO FOR CREW COMFORT dumped-periedically to
@ W;b&nff—@@zand 2 ‘_x 4
humidity buildup. JPGA'S |
,1_3,° DIRECT Op will balloon up to 0. 32 psi
VLV - OPEN (CCW) “-above cabin if in cabin mode,
l os req for crew cooling e
@ Assumes SUIT FLOW RELF
l valve is OFF.
1
2 CREW 1 ;ﬂ .ﬂ Prim (sec) gly evap NO
UNCOMFORT- Crew condition ? HoTt SUIT TEMP ind ? HOT | out temp high
ABLE IN (>50.5°F) ?
SUIT LOOP | COLD NORMAL VES
EES EES ECS ECS
19]1 28] 1 18] 1 29] 1
PRIM GLY SEC GLY PRIM GLY SEC GLY
EVAP OUT EVAP OUT EVAP OUT EVAP OUT
TEMP LOW TEMP LOW TEMP HIGH TEMP HIGH
Uncorrected high
12a g
B 5 4 /)
SUIT CKT '&“c')“z'df'fl{e‘:"s'v'v:l‘i'i’:e HEE i) O ———
HUMIDITY = Check filters hourlgy. Sitlinas INSUITLOOR
HIGH 5
for canister clearance
and replace filters if NORMAL Low
swelling is suspected. EGS _6_, ® |f COy PP increases
”ﬂg >7.6 mmHg, go to
shirt sleeve operation
SUIT COMPR and use emerg 02
l AP LOW masks.

Basic Date
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS

ant)
8
® SUIT CKT H20 ACCUM
7 NO AUTO - center
‘{Vjs;eltagk qty ® SUIT CKT HpO ACCUM
ERESICE S ON -1 (or 2) for 10 sec
VES NOTE: Repeat several @ X o
2 times at 1 minute intervals YES Quantity verification test
A 4 O3 flow pegs high is valid only if O, flow rate
9| Verify waste tk qty when switch is actuated? 20 is < 0.45 lb/hr before test.
e SUIT CKT H20 ACCUM NO
AUTO - center Operation of No. 1 (or 2)
® SUIT CKT HpO ACCUM H,0 accumulator may still
ON -1 (or 2) for be possible. This can be
20 sec 10] NOLT (or 2) SUIT CKT 1 verified by placing Hp0
NOTE: O FLOW HI HrO ACCUM SOLENOID ACCUM 1 (or 2) valve to
light may come on 2 MAN for 10 v £
OR ELECT CIRCUIT or e e s stien o1f,
O3 flow deer <1.0 1b/hr EAILURE Il noting a high O, flow while
after max of 15 sec ? YES bj valve is in MAN position.
lNO 4 @Operalion is verified by Op
L FLOW indicator pegging
ﬂlNo, 1 (or 2) .E] high within a ten minute
SUIT CKT HpO ACCUM @ SUIT CKT HO period.
DIAPHRAM RUPTURED > ?C%JM A0 52
or 1

‘ : ] A ——

ff t
_]31 Prim (sec) gly disch NO off {center)
press low (< 40 psi) ? » ® Verify SUIT HT EXCH @ @In the primary heat ex-

changer mode, this failure

PRIM (SEC) GLY vlv =

could be caused by a motor/

FLOW
YES B YESRI2JSUIT HT EXCH WAS motor switch failure.
Suit temp decr ? —8  IN BYPASS CONDITION
EES ECS
NO
20] 1 27] 1 . v
PRIM GLY S SEC GLY ﬂ Suit ht exch must be
DISCH PRES DISCH PRESS bypassed manually for
‘ Low Low future use
17 SEC 18
l f":'u'r‘[’:" o > 5§ NO COOL CONTROL
Rerson it TO SUIT HT EXCH
¥ _PRIM
m
@ Activate sec cool loop ECS |SECONDARY LOOP
5] to cool suit ht exch SSR-1|ACTIVATION
| ! @ If a rapid increase in waste
water quantity is noted,
ﬂl 21 ; E—Z_l ‘ release SUIT CKT H0
i NO. 1 (or 2 SUIT - .
Waste water gty ® SUIT CKT H,O ACCUM ACCUM ON switch.
! & |58 CKT H,0 ACCUM L >
incr rapidly ? 2 AUTO -2 (or 1)
DIAPHRAM RUPTURED S Z
@ Operation is verified by O O
NO FLOW indicator pegging high rick
within a ten minute period. —
| @)
L
7 i
)
=] <
@ SUIT CKT HpO ACCUM E
l AUTO - 2 (or 1) 25
SUIT HT EXCH Hp0
24 2
Mo (?r b SR Syl L Humidity decr over time? NOJ SEPARATOR PLATE
sttty — 4 PLUGGED OR BLOCKED
10/min: URINE DUMP LINE
NO YES
8 Operation of No. 1 (or 2)
H,O0 accumulator still
4 operable by manual
26| 27 ﬁl actuation of solenoid
CENTRAL TIMING : sitch.
ot i AnitRe FAILURE OF CENTRAL NOTE: A blocked urine T
TIMING SIGNAL TO dump line can be concluded
NO. 1 (or 2) HO only if the waste HyO tank
ACCUM CONTROLLER qty has been verified full.
L See step 9.
.Zﬂ Manual HyO
I removal

@ SUIT CKT HyO ACCUM ECS:
ON -1 (or ) for 10 sec URINE OVBD DUMP

NOT DRAINING 34] 1

| as req for crew comfort

SM-2A-1509
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
| ] @ 3, Ao
! —I Verify cabin press Cabin press S 2 pel 8
inst normal after insertion.
2 3
I ——] Use suit press ind
CABIN PRESSHIGH| | | SUIT PRESS ind NG COBIURRESS > to estimate cabin
OR INCREASING 2 CAB PRESS ind ? INST FAILURE e
5.2 psi YES
A
4 - ves | ECs
J Oy flow high ? g =T
| NO O, FLOW HI
3
5
| ©0; SURGE TK vlv -
OFF . 13
Vi -J ® SURGE TK PRESS
Surge tk press decr ? 3 RELF vlv - OFF 7
SURGE TK
| NO Surge tk press decr ? = PLUMBING =
v — LEAKING 2 [ |
8
| :I Isolate emer O7 tanks
9
® Oy PLSS vlv - OFF "—] SURGE TK RELF VLV
(verify) LEAKING
® REPRESS O2 vlv -
CLOSE (verify)
® EMER O2 vlv - CLOSE EI
v YES O PLSS RELF VLV
| O PLSS press ind decr ? LEAKING OR PLSS
PLUMBING LEAK
) @ This step may require
{y considerable time.
| l]_J MSFN reports Oy
system press NG _‘d ®MAIN REG A
S vly - close 13
Seedpmntine - YES —] NO.1 MAIN REG
YES Cab press stops incr ? RELF VLV LEAKING
X NO
EGS
511 v
MSFN reports 14
Oy SYS PRESS 14
HIGH ®MAIN REG A vlv - OPEN
®MAIN REG B vlv - close ﬂ
Cab press stops incr ? 23 RNE?F \3L€A[_IEI1}EFNGG
| LNO
o
O2 LEAK BETWEEN MAIN
JREG AND Op FLOW SENSOR
OR SMALL CAB PRESS REG Z
CALIBRATION SHIFT O
| =
7
| | Verify cab _ﬂ 5
péss ind @ CAB PRESS RELF i
CABIN PRESS A YES: 12 | viv(2) - CLOSE -
LOW OR | 1 SUITPRESS ind > o Don suits ® WASTE MGMT @Mainta‘m Fally, suited <
SECRE IR e RO i | ovep DRAIN viv - mode. Excessive Op s
OFF consumption if cabin
4.3 psi l v o ;press s Ne LI CM 030 pressure is maintained.
. PUNCTURE
5
CAB PRESS ‘ YES
SENSOR [NST s
l FAILURE )
® CAB PRESS RELF @ Maintain close position
vlv (LH) - on leaking valve.
Cabin pressure relief
e _7_J valve redundancy lost
YES RH CAB PRESS
Cab press incr? tgk’;}t\é
I NO
| :
LH CAB
PRESS RELF VLV
| : LEAKING

SM-2A-1510
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
| 2]
15 1 Prim (sec) gly
CREW UN- Crew COLD
COMFORTABLE ~—> condition? T:;P(::é::)mf MO
IN CABIN =
HOT =
YES
PRIM GLY SEC GLY
I EVAP OUT [ES5 ECS Ievap OUT
TEMP LOW |12 28] 1|1EMP LOW B
A A >
20| 1
5] ] l
HOT Prim (sec) gly NO Prim (sec) gly VES 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 ECs | SEC GLY DISCH PRESS
EVAP OUT ]81 7 2911 EVAP OUT LOW
TEMP HIGH TEMP HIGH =
Q @ If secondary glycol
3 system is flowing
Unc.ortecfet'i high 6 I Verify cab flow through cabin heat
humldl}'le” gaiiee exchanger, temperature
15a COy FI“.‘EI' swelling. ® Cab ht exch flow control is obtained by
CABIN Check filters . path unobstructed manually positioning
HUMIDITY hourly for canister ® Check individual secondary cabin tem-
HIGH clearance and operation of each 02 Lp- w7 perature control valve.
replace filters if cabitan - A5
S Position fan
swelling is NO § 7 CAB FAN
el Both operable? > - S »| closure over outlet
AILURE of failed fan
YES
@ Cabin temperature changes
are slow reacting.
2
@ CAB AUTO TEMP
tw = full INCR or 0
full decr as req to
restore comfort © CAB TEMP -
cab - NO MAN
Sl ® PRIM CAB TEMP
2.npmmnany vlv = H (CCW) or
YES C (CW) as req to
restore comfort _J
| _E] Temp control Cab temp returns YESA AUTO CAB
incorrectly to normal ? 4 TEMP CONTROL |
positioned ‘NO FAILURE 9) 4}
| Z x
CAB TEMP
CONTROL VLV 4] Control temp
I FAILURE % \2} manually
15| Cab temp
control
If cold:
® CAB FAN (2) -
OFE (to stop
flow thru cold
cab ht exch)
or
@ Don PGA(s)
If hot:
® Cool cab by sec
cool loop
or
® Don PGA(s)
| o
®CAB FAN (2) -
OFE (to reduce
circ thru hot
| cab ht exch)
16] @ SUIT CKT RET % 3 @ The hand held hygrom-
VLV - PULL TO eter can be used to
OPEN Check CO2 PP with 7 ; verify h\,‘mtnidity level
o YES | Cabin Gas ® Vacuum suit ref and humidity changes.
Zn'urr %kt ret screen > Analyzer. CO2 > vl sereen
irty? 18
o sansor may, be_ " Homidtey, docr ovee YES '—lHumidity caused
| ;::C:cr:znw” time? Y | by dirty suit ckt ret
Y - screen

~0

29} 4] SyiT CKT HUMIDITY HIGH

SM-2A-1511
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS

@Bncause of thermal constants
involved there would be time
to verify ECS radiator outlet

]_l 2 temperature with MSFN as

GLYCOL R0 ECS RAD PRIM NO ;he ra'(hator temperature was
TEMP LOW OUT TEMP ind C/W FAILURE Eepplog
YELLOW
3t onife <=30°F?
+ S RAD PRIM OUT

V' ind = £-300F lYES @ @ Continue troubleshooting -

heater failure may not be

o ﬂ Actuate redundant htr ,iJ only failure. Shut heaters
=

PRIM ECS off for troubleshooting after,
RAD OUT ®ECS RAD PRIM HTR - PRIM 2 PRIM HTR CIRCUIT safe radiator operating
TEMP LOW £ FAILURE temperature exists.

ECS rad prim temp in incr?

NO

3 I @Heater is shut off for

y troubleshooting and to
avoid possibility, with
low flow, of boiling
glycol in line.

S | @ ECS RAD PRIM HIR -
off (center)

GLY EVAP PRIM OUT TEMP |\rs
ind = >50.5%F 2 | ECs |pPriM GLY EvAP
18] 1 | OUT TEMP HIGH

NO

6| Gly evap operation

GLY EVAP PRIM STM PRESS 7| Gly evap prim out temp
ind - 0.10 - 0.15 psi ? YES

> 8|

<40°F?
NO NO PRIM RAD OUT TEMP
SENSOR FAILURE 120

YES
I ,
ECS
9| Select redundant flow ]911 ;WP E’észVAP our

10

| proportioning sys

® ECS RAD FLOW AUTO  |YES R FLOW PROPORTIONING/
I CONT - 2 (or 1) ISOLATION VLV FAILURE

Rad out temp incr?

NO

I
@ MSFN can aid in deter-
I mining frozen/stagnated

panel by telemetered

M Check for frozen rad primary radiator bay
temperature out
e ECS RAD FLOW PWR ; measurements and
CONT - MAN SEL MODE B @ primary glycol flow rate.
K ECS RAD MAN SEL -
I RAD 1 ® ECS RAD MAN SEL -
e RAD 2 If GLY DISCH PRIM PRESS
e S 13 s X
indicator <40 psi proceed to
Gly disch prim press incr NO _ | Gly disch prim press ind incr [NO PRIM RAD OUT TEMP ECS malfunction procedure
within T min? within 1 min? SENSOR FAILURE 23, PRIM GLY DISCH
‘YES ‘YES PRESS LOW
| ﬁ] lS_l @ Absence of water boiling
e RAD 1 PANEL RAD 2 PANEL and normal primary
STAGNATED STAGNATED radiator inlet tempera-
ture only indication of
primary radiator outlet
' temperature.
@ The thawing process may
be expedited by acti-

I ]6l Thaw stagnated panel vating the secondary
coolant loop. Panel 1 is
located between +Y and

s a +Z axes. Panel 2 is
e CfEntC fodiect o located between -Y and
A stagnated panel foward sun
1; L 1 eECS RAD FLOW AUTO 17]  Resume normal rad -Z axes.
L,\f OJ—“ CONT - 1 operation e
O @ ECS RAD FLOW PWR ® ECS RAD PRIM HTR - = 5 Blockage of. l'a.dm(‘or flow
_ IF failure continues, cannot be distinguished
CONT - PWR PRIM 1 y €
® Wait 17 ses for Teolation o o ECS RAD FLOW PWR | isolate blocked panel and from a stagnated panel.
vlv to position CONT - PWR orient SC for most d Single panel is less
\_9,.Ec5 RAD FLOW PWR © ECS RAD FLOW AUTO favorable heat rejection effccti.ve, therefore
CONT - off (center) CONT - AUTO electrical loads should be
® Wait 50 min for panel to reduced.
thaw
1
SM-2A-1512
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
@ | @ Primary radiator outlet
temperature > 55°F not
17 = 3 1 when associated
PRIM ECS RAD 1 Gly d 2 abnormal w!
S |, o priz\ p':::; NO JF—GLY EVAP PRIM with high electrical loads
RIGH | <40 psi 7 STM PRESS ind (>2000 watts).
>55°F ‘ves Water boling NO_ 3] Gly evap prim |no 4] 7R1M RaD our
(0.10- 0.15 psi)? Ul iEng o (B L
ECs : gt ot >50.5°F2 FAILURE
YES
20] 1 YES
PRIM GLY DISCH @ Primary radiator inlet
PRESS LOW 4 ECS temperature and absence of
__S_J @ ECS RAD PRIM 18] 1 water boiling can be used to
HTR - off PRIM GLY EVAP estimate primary radiator
(center) OUT TEMP HIGH outlet temperature.
6
ECS rad prim in | YES > —[ HEATER NO, 1
temp decr? FAILED ON
I ‘NO
7 | Check redundant
flow control
@ ECS RAD AUTO
FLOW CONT -
. redundant
‘ controller
8 - FLOW 10
I 8 JunisoLarasie 2| ECS rad temp prim | YES I proPORTIONING =-—] ® ECS RAD PRIM
DOUBLE FAILURE out decr? CONTROLLER HTR - PRIM 1
| FAILURE
T
18
If gly evap outlet
PRIM GLY | temp reaches 60° ECS
EVAP OUT | activate secondary
TEMP HIGH aly evap with SSR-1
- radiator bypassed. SECONDARY LOOP
=90.55F ACTIVATION
_l_] 2 s aGLY EVAP STM
Rad prim out si |®
t:mpp> 489F 9 YES Gly ivap steam | PS! o] PRESSAUTO-MAN
bl ® GLY EVAP STM
- = PRESS INCR - DECR _4_l FROZEN STM
NO 0.Tpsi | [<0.1 psi = NO I bucr or sTM
0.15 psi Stm press decr? PRESS VLV Repetition of this step
VES FAILED CLOSED may be necessary.
il Reduction of electrical
®GLY EVAP STM loads may reduce evapo-
eorvevarametl  Feloy evar rewe @ e
s at water boiling is
PRESS INCR - INCR EOHI DL IE ot ""l’"“"”y o o el
(for 45 sec) i FAILURE owe: gly evap
® After 15 min, Suiehp
GLY EVAP STM
PRESS AUTO - )
AUTO O—GJLY EVAP IN
| Stm press still YES TEMP - MAN
<0.17psi? ®GLY EVAP Hp0
1 NO FLOW - off (center)
®GLY EVAP STM
10 PRESS AUTO-MAN
EVAP WAS FROZEN ® Change J52 with J53
t R T e ok ® Perform evap re-
: If problem service procedure
I _9J recurs, change J52 TBD " 11| H,0 CONTROL
e GLY EVAP IN with J53 and repeat ECTION OF GLY
TEMP - MAN step 5. E;’:fne?"“P dry out =8 EVAP TEMP CON-
® PRIM GLY EVAP TROLLER FAILED
IN TEMP vly - o
MIN z‘
GLY EVAR IN 141 M Ily control
Gly evap remp oot | o ll TEMP CONTROLLER 13] 152 SENSOR 4] wen bt
door? FAILURE FAILURE
Mo ® TMU - NULL
® GLY EVAP H20
15 FLOW - ON as req
.—l GLY EVAP TEMP v
OUT INST "
FAILURE
®GLY EVAP IN
TEMP vlv - adjust
to maintain prim
evap out temp
_ 35°-60°F
SM-2A-1513
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK :
SYMPTOM PROCEDURE REMARKS
3l(€ont [17] 18] o GLY EVAP STM
PRESS AUTO -
17 MAN g
Rad prim out NO Y EV, 19 i}
temp >92°F ? = .;;RléstYrngsIM ES . Prim gly evap NO GLY EVAP TEMP
na temp decr ? INST FAILURE
DECR (not less i
JYES than 0.1 psi)
YES
ECS Stm press decr? @
17] 5 Y
l [ NO
PRIM ECS RAD 21| GLY EVAP TEMP 22| Manually
OUT TEMP HIGH CONTROLLER o control evap
| FAILURE 924 out temp
y
eGLY EVAP = @ This failure limits water
STM PRESS .._I boiling capacity.
INCR - INCR ®Decrease elec
No §2415AMMED sTM loads to maintain
Stm press incr? > PRESS CONTROL evap out temp
VALVE or
YES ®Activate sec
1 cool loop
2 | PARTIALLY 2
FROZEN STM ®Orient S C for stm ECS
DUCT duct solar heating
SSR- 1
. > 0. ¢ 4 : SECONDARY LOOP
| L Yo <tpce Do fiotor ||, fopenipron
| e A = g
19 . st ————
2] 3
ot : o GLY EVAP STM © PRIM GLY EVAP 4]
ESAP our = Rad prim out S W§SS AUTO - INO | IN TEMP viv - GLY EVAP TEMP
TEMP LOW i temp <48°F'? ; MAY MAX MO OUT INST
eCs ST Gly evap temp out | © FAILURE
R IcRes iner?
< 40°F CR for'45 sec (4 \fg = ',i 'U i
YES £ g
S‘}eam press e . GL'{C@ vw‘&r 7? e
0 y
6
._5_] M 1l trol gl
\anua Yy confrol g ) 4
Glyevaptemp § ] O N
IN CONTROLLER befween 35°- 60°F
I FAILURE by adjusting prim gly
evap in temp valve
Gly evap temp  |INO }l 8 l DOUBLE
J out incr? FAILURE
9 | Shutdown prim GLY EVAP TEMP
evap YES CONTROLLER & .
- - INST FAILURE \
@ GLY EVAP STM ﬂJChung.e connector + OR ',\—Jr‘“/ :
e e - CONTROLLER & LR
MAN VS |
s E H \
 GLY EVAP STM e aa GLY EVAP 2.
PRESS |NICR - ok INLET TEMP VLV ‘\J &
10 (center FAILURE 1
INCR for 45 sec @ GLY EVAP STM >
z e
Stm press incr YES - GLY EVAP PRIM YES .. FRESS AUTO .
2 OUT TEMP ind incr 1  MAN { =
>0.16 psi? s = )
to = ECS RAD PRIM ® Change J52 with j wt O
NO OUT TEMP ind? J53 1 aas) b
@ GLY EVAP STM A"
l NO PRESS AUTO - | . {13~
AUTO o
20 P |
Gly evap out temp ’ J52
l normal (40-50.5°F)? SENSOR FAILURE
i NO
3] st press LJ prim GLY EvAP El GLY EVAP TEMP 16] Manually control
CONTROL VLV TEMP INST CONTROLLER evap
FAILURE FAILURE FAIL
C AlURE ®GLY EVAP STM
PRESS AUTO -
MAN @ Pro :
P v per operation of the
| I1_7J Q @ CLYEVAP STM glycol evap must be
4 EERSSITICR S obtained from MSFN and
UiaTlebe 18] Reactivate e ECS RAD PRIM IN
CONT PRIM prim evap TEMP indicator,
vlv - OFF
® Activate sec e GLY EVAP STM
cool loop (with PRESS AUTO -
I rad bypassed) AUTQ
ECS | SECONDARY
SSR-1] LOOP ACTIVATION
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM PROCEDURE REMARKS
1 prim oLy 1] ACCUM PRIM 2| Switch L
DISCH PRESS QTY ind low ating ECS gly
LOW (<30%)? pLmpito
- redundant bus REDUCED
A {YES Gly disch press | YES PUMP OUTPUT EPS
S incr? DUE TO ELEC ]
NO PROBLEM TBD
21]1
PRIM GLY ACCUM [ 4] eecs LY @ s et ;
QTY LOW OR PUMPS - OFF e e ’zf‘“
DECREASING (momentarily) erified by checking
Y GLY PRIM COLDPLATE
e e 5| oLy DISCH [6] o Return to flow rate with MSFN.
7 HCiEeE PRESS IND > original gly
gons FAILURE pump
YES
| 7| o Switch 1o
redundant gly
pump
8
Gly di YES GLY PUMP
inc{? isch press DEGRADED
OR FAILED
lNo
9 I Verify sensor
® ECS GLY PUMPS -
OFF
@ PRIM GLY ACCUM
vlv = OFF (CW)
® PRIM ACCUM FILL
vlv - ON
Gly disch press NO ‘EJ GLY DISCH L = Refu~rn o
18-27 psi? PRESS SENSOR e original gly
FAILURE pump
YES
With ECS GLY PUMPS -
o OFF, glycol discharge
4 pressure should equal 1/4
E] . accumulator quantity
® PRIM ACCUM FILL indication.
vlv - OFF
® PRIM GLY ACCUM
vlv = ON (CW)
13
Gly disch press com- |ygq —I DEGRADED
patible for indicated > OUTPUT OF
gly accum qty? BOTH GLY
PUMPS
NO
P
‘ \
14 15
'J ACCUM PRIM @ Return to
QTY IND original gly pump

FAILURE

Jasic Date
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

22
PRIM GLY
ACCUM

GLY RSVR IN vlv -
then CLOSE

QTY HIGH

>70%: normal range
is 30 = 70%

NOTE:

rapidly cracked open
then closed,

PPRIM ACCUM FILL vlv - OFF|

GLY RSVR IN vly should be

YES

Gly accum gty incr again?

incr i

n accum gty

OPEN

and

Qty decr to normal ?

‘NO

6] GLY ACCUM QTY

IND FAILURE

5

SEC ECS RAD
OUT TEMP

23

YES
A ; 5 Status OK
4] PRIM ACCUM FILL -
VLV LEAKING o l?:r:?sfﬂ;r] 1 as req if leak

@®PRIM ACCUM FILLvlv -ON

SYMPTOM PROCEDURE REMARKS
| II Bypass rad _2] Manually
®ECS RAD PRIM select rad 1 @ Normal range 30-70%.
HTR - off e GLY TO RAD
. (center) PRIM viv -
I [mimoly e SRIMGLYTO | NORMAL
ACCUM QTY e RAD vlv - PULL ® ECS RAD FLOW
LOW OR TO BYPASS PWR CONT - @ Tait ot adistor Heat
DECREASING NOTE: Bypass MAN SEL MODE rejection capability lost,
operation >15 min ® ECS RAD MAN
can lead fo rad SELECT - RAD 1 3] 4
freezing A—_—— NO
ccum prim qty RAD PANEL 2 ® ECS RAD PRIM
9 Decr stops? decr? LEAKING HTR - PRIM 1
e ‘YES
i] Manually
| select rad 2
e ECS RAD MAN
SEL - RAD 2 i] _7l
Accum prim gty o) RAD PANEL 1 »| @ECSRAD PRIM
decr? LEAKING i HTR - PRIM 1
‘ YES
9
GLY LEAK IN
| 8| lIsolate accum LINE COMMON > ECS | SECONDARY LOOP
5SR-1| ACTIVATION
ePRIM GLY TO TO BOTH RAD
RAB I PANELS All indications of glycol
MVAS quantity are lost.
NORMAL
® PRIM GLY
ACCUM vlv - 1] Gly rorv as
OFF (CW) iy BI accum
D 3 =] PRIM GLY ®PRIM ACCUM
gehstons a5 ACCUM FILL vlv + ON P
ves LEAKING ~&sgAoe |
v —PRim )
ﬂ Isolate suit
ht exch
® PRIM GLY 14
ACCUM vlv - .EI Activate sec
ON (CCW) YES GLY LEAK IN cool loop for suit | 'ECS
@ SUIT CKT HT SUIT HT EXCH ht exch operation " Issr-1
EXCH - BYPASS with rad bypassed
= SECONDARY LOOP
| Decr stops? ACTIVATION
NO
15| ﬁ] With pump off glycol
GLY ACCUM @ Return to original discharge pressure should
y QTY IND gly pump equal 1/4 accumulator
™ NO FAILURE ®ECS RAD PRIM Santity
@SUIT CKT HT HTR - PRIM 1 a Y
EXCH - ON
®ECS GLY 3
| PUMPS - OFF
Gly disch press
compatible with E'UNIIESEAI‘LABLE
indi YES
Indicqied gty EiveoL ECS | SECONDARY LOOP
e CIRCUIT SSR-1| ACTIVATION
1 [ Transfer gly to rsvr _21 NO |3 ITrcnsient condition caused

1 l Sec htr check

2 I Reactivate hir

2

® Check total SC
current
® ECS RAD SEC

Low

<40°F

HTR - OFE
® Check tofal SC
current

Both htr operating?

& NO

® ECS RAD SEC HTR

3]
NO Does gly evap sec

y

Sy - sec
Sec gly disch press
<39 psi ?
LYES
ECS
2711

-—5—] ONE OR BOTH
HTR FAILED

SEC GLY DISCH PRESS LOW

out temp ~ ECS
rad sec out temp

4] ecs rap TEMP

SEC OUT IND
FAILURE

l YES

,i.l e ECS RAD SEC
* HTR - SEC (if one
htr is operating)

@ Orient SC for
solar heating and/

or incr elec loads

@ Assumes secondary loop
is in operation.

When heaters are switched
off, delta current will be
approximately 30 amps if
both heaters are operating,
and 15 amps if one heater
is operating.

@ Use GLY EVAP SEC OUT
TEMP indicator with ECS
RAD SEC IN TEMP indi-
cator to estimate secondary
radiator outlet temperature.
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK
SYMPTOM ' PROCEDURE REMARKS
24 .ij Sec gly evap 3
SEC ECS RAD r‘—] Sec gly disch  |[NO boiling Hs0  |NO (3] sec glyevap |No | _“J SEC RAD OUT
OUT TEMP £ e Ao (Stmibrezs out temp TEMP INST
HIGH P e SR psi)? >50,5°F2 FAILURE
~40° YES YES
60°F & YES
ECS ECS @ Heater operation can be
I SEC27GILI b 291 1 ﬂ " B c}z:nfirm:d !‘)y amr:e;e.r
N 7 LY EVAP anually change during switching
DISCH PRESS 5| Deactivate hir E)EST?EMP HlcH control htr - operation.
LOw ® ECS RAD SEC 7
HTR - OFF ® Monitor ECS RAD
il SEC OUT TEMP
Sec rad in temp | YES SEC HTR | ind
decr? : FAILED ON ® Above 48°F, ECS
RAD SEC HTR -
g oF
®Below 40°F, ECS
3 RAD SEC HTR -
8 excessive ur o iy SEC
e ®ECS RAD SEC
COOL LOO HTR - SEC
QP 1 l Isolate possible leaks @
This symptom is also valid
SIECS RADSEC IR OFF when secondary glycol loop
® GLY TO RAD SEC vlv - ; 5 A
25 BY PASS is n_ot in operation.
i J ® SUIT HT EXCH SEC GLY
DECREASING viv - BYPASS
NOTE: Bypass operation
N | = >15 min can lead to rad
30or_vvv;own;onge is | freezing. @ With pump off glycol dis-
charge pressure should
equal 1/4 glycol accum-
| Gly accum qty stabilized? NOV e 25&;5?3’; (I;Sn?:r) ulator quantity.
YES Is gly disch sec press _3_'
compatible for indicated 5O GLY ACCUM QTY
gly accum gty ? INST FAILURE
YES ‘

5 Reactivate

| ® SEC COOL LOOP PUMP -
AC 1 (AC 2) (if req)

4] LeakinG sysTem © ECS RAD SEC HTR -

(CANNOT BE ISOLATED) | SEC (if req)
s ® GLY TO RAD SEC
; vlv - NORMAL
y @ SUIT HT EXCH SEC
6 I Reactivate rad GLY vlv - FLOW
® ECS RAD SEC HTR -
SEC (if req)
® GLY TO RAD SEC 8 Isolate rad
vly - NORMAL - ® ECS RAD SEC HTR -
R o) 7] papiATOR sysTEm OFF
Gly accum qty stabilized? LEAKING e GLY TO RAD SEC
vlv - BYPASS
YES ®Reduce S C elec

loads
@ Humidity control and suit
loop cooling not available

from secondary loop when
10 suit heat exchanger is
NOTE: bypassed-
J SUIT HT EXCH Keep suit ht exch sec
LEAKING ~®1 gly vl isolated except
just prior to, and during
I entry to conserve coolant.
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SMZ2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
@ With glycol pump off glycol
% discharge pressure should
SEC GLY 1 I ®SEC COOL LOOP equal‘l/4 accumulator
ACCUM QTY PUMP - off (center) quantity.
HIGH :
Is gly disch sec press YES il . _i] ®Attempt reduction of
>70%, normal range compatible with indicated s High sec accum gty > sec gty by reducing
is 30 - 70% gly accum qty? sec gly loop temp
JNo
4] sec oLy
ACCUM QTY
INST FAILURE
27 SEC GLY I d ACCUM SEC NO 2 ® SEC COOL @ With glycol pump off glycol
DISCH PRESS > QTY ind > LOOP PUMP - E discharge pressure should
LOW ' low (<30%)? redundant bus 3 Verify sensor equa:tl /actumtlater
quantity.
<39, pai lYES Gly disch sec press | NO | e sec cooL
iner? LOOP PUMP -
ECS VES off (center)
S l Gly disch i]
y disch sec
SEC GLY ACCUM il Reduced pump press compatible NO S?LE:SDIIIEI(;:" g
QTY DECREASING output due to with indicated FAILURE
elec problem gly accum qgty?
‘ YES
s 7 7] s rap sec
T 16| DEGRADED
SEC COOL ohTR - OFF
Uy LOOP PUMP R
| loads
28 | ] 2 |
SEC GLY ® SEC COOL
EVAP OUT Jon ook = LOOP EVAP -
TEMP LOW B & RESET for
45 sec then OFF 3
<40°F >48°F <40°F NO GLY EVAP SEC
Stm press incr? OUT TEMP
o VES INST FAILURE
23] 1
SEC ECS 5
RAD OUT il Secglyevap  |NO DOUBLE
| TEMP LOW out temp incr? FAILURE
lYES
' Shurd
I 6] Svap e 8] cHANGE =z
® SEC COOL SENSORS 0]
LOOP EVAP - ®SEC COOL =
RESET for LOOP EVAP - O
45 sec then OFF L’ OFF
" YES Sec gly evap out| vEs ® Change J57 Z
Stm press incr? temp incr to ~ ith 158 =
wi
NO rad out temp? © SEC COOL i_l
NO LOOP EVAP -
! 2] E
'EJ 1 Gly evap sec out |YES J57 SENSOR
STM PRESS INST 3 P
CONTROL VLV FAILURE temp normal ? FAILURE
FAILURE
= NO
l @ @Infer secondary glycol evap-
12 orator outlet tem t
1 perature
»—SJ Control of sec - géL%/SELLiMP from ECS RAD SEC IN TEMP
gly out temp by ,]_4] Reactivate sec indicator.
b ; eva FAILURE
ypassing sec rad B
until evap out
temp reaches 60°F . EEJCO(F:’OE\?AL\P
EVAP
I .E] Some manual
control of sec evap
may be possible by
use of SEC COOL
| LOOP EVAP switch
SM-2A-1518
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
29 1 2
SEC GLY EvAP| | ,_' | 2] sEC oLy EvAP
Sec rad out temp |NO,
OUT TEMP ] S48°F? QUT TEMP
HIGH INST FAILURE
S 50.55F YES
| 4] esEc cooL
| LOOP EVAP -
3 0.15 off (center)
J Sec gly evap psi | ® Change J57
stm press? 2 with J58
®SEC COOL : F x
S0 0.1-0.15 psi LOOP EVAP - @ Eheaviccau e
psi m EVAP considerable time.
— - 6
Stmpress decr | O [5]® Orient SC to [ [Sp—
to normal ? heat stm duct CONTROLLER
FAILURE OR STM
‘YES Stm press decr to  {NO PRESS CONTROL
I - normal? VLV FAILED
71 157 sensor VES CLOSED, OR
FAILURE FROZEN STM
DUCT
| s
] i
Sec rad out temp | YES _| ECS
L i 241 ! 'ZJSTM iyl sl I-]gec evap lost unless
SEC ECS RAD TEMPORARILY Bk Pres': g -
NO OUT TEMP HIGH FROZEN <0.15 psi
[11] e sEC cooL
LOOP EVAP -
RESET ,.]ﬂ #J. Decrease elec
NO JAMMED STM loads and orient
Stm press incr? 4 PRESS CONTROL > SC until eva
p p
VALVE temp decr to
lYES normal
14 e sEC COOL
LOOP EVAP -
off (center)
® Change J57
with 158
®SEC COOL
LOOP EVAP -
EVAP
Gly evap out temp |NO 151 ® Orient SC
decr? L] to heat stm duct l_éJGLY EVAP TEMP ﬂo Reduce elec
co loads to keep
{YES Stm press decr to  |INO NTROLLER <4 evap out temp
nommal® FAILURE OR > <60°F and
Ll§| FROZEN STM orient SC for
J57 SENSOR lYES DUCT max cooling
FAILURE
]
STM PRESS DUCT ;
TEMPORARILY @ i s -
3 Repetition of this step may
CZP FROZEN 21] o s cool be necessary.
LOOP EVAP -
_2210 SEC COOL off (center)
LOOP EVAP - ® Change J57 oo
RESET with J58
® After 15 min, ® SEC COOL @)
SEC COOL LOOP EVAP -, =
LOOP EVAP - |YES EVAP
EVAP 22] 1 v evap Teme v LZ)
Stm press still YES CONTROLLER ()
Stm press still <0.1 psi? FAILURE W
<0.1 psi? L
NO EE)
| I© 4] 1 =
NOTE: If problem
2 &l
23] , ch 57
2] oy was s Shond 47 sk ® Decr elec loads -
| FROZEN Fepeat step 20 sec evap lost
40 FOOD PREP 1] ® POT HyO HTR -
WATER TEMP redundant bus _2]
LOW YES CIRCUIT FAILURE FROM
Water temp incr? MN BUS A OR B
' NO
_3_[ POT HpO HTR FAILED
l OR DEGRADED
31 ENTRAPPED |
GAS IN
FOOD RECON-| 8D
STITUTION OR
DRINKING
H20
SM-2A-1519
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SM2A-03-SC101-(2)
APOLLO OPERATIONS HANDBOOK
@Incoming fuel cell water will
92 g?}‘lr:l#IE HZO _]J e HyO QTY IND still pass through this leak.
1R - WASTE 2
DECREASING = ® WASTE TK IN 4]
RAPIDLY Waste HoO gty |[NO vlv - CLOSE LINE LEAK
zero ? ® HyO QTY IND BETWEEN POT TK
YES sw - POT i] IN VLV AND
e POT TK IN WASTE TK IN VLV
Decr stops ? SO vlv - CLOSE
Decr stops ? ——LT
YES @ @This failure is not serious
and will result in approx-
NO ,i] mately equal quantities being
5 maintained in potable and
7 WASTE TK IN ;E(/;KSRNS:S;&QO waste water tanks,
VLV FAILURE
.g}:EFSS B g FAILURE @Remaining water in potable
@ H,0 QTY IND tank may be saved by turning
swz-P_O_T the HO/GLY TK PRESS
lv - OFF.
YES 8 REG vlv - O
Decr stops ? ® PRESS RELF vlv -
1 9
ho = NO [10]
Decr stops ? NO. 1 PRESS RELF @ PRESS RELF vlv -
VLV FAILED OPEN 2
YES &
@ Water evaporators can be
i used by periodically
opening the waste tank
n ‘_ZJ © WASTE TK IN _l_:ﬂ inlet valve for approx-
'—]LINE LEAK IN vly - CLOSE NO. 2 PRESS RELF i;nately 2-3 minuteks until
s the evaporator wicks are
l WASTEHRRESS NOTE: Prim and sec VLV FAILED OPEN saturated.
H20 evap unusable, Water line leakage will
. occur during these periods.
. l
WASTE HyO J
QUANTITY n 1
DECREASING > ® PRESS RELF vlv - OFF
RAPIDLY YES
Decr stops ? = @ PRESS RELF viv - 1 J
= 3
YES
NO Decr stops ? NO. 2 PRESS RELF VLV
FAILED OPEN Monitor cabin humidity.
§= . NO Check for water in command
i’ module.
l LINE LEAKAGE IN WASTE B 6]
HoO SYS OR SENSOR NO. 1 PRESS RELF VLV ® PRESS RELF vlv - 2
FAILURE FAILED OPEN 7
l
(P @ Use filter associated with
e URINE OVBD | 1 l YES either vacuum cleaner or Z
DUMP NOT 19 Urine backs up ? —» 2 ®Repl urine filter fecal canister. O
DRAINING NO Z [ B
NO Urine backs up ? PLUGGED URINE FILTER L
9}
| YES A
@Allow time for urine tip =
heater operation. Orient e
SC for maximum external ey
. _4_[ heat on urine dump nozzle <
@ Orient SC to heat ovbd in attempt to clear prob- 2
=P urine dump port able ice block.
® URINE DUMP - redundant Probability of success
hir very low.
Urine ovbd drain flow YES 5 ]
URINE HEATER FAILURE
rasmes 2 @ Battery vents, fecal
NO canister, vacuum cleaner,
fecal storage vent, water
tanks Hp and Op bleed,
and water dump capa-
6 bility lost.
FROZEN URINE OVBD 21 tentionaliwater
DRAIN boiling
@ Loss of water dump
® PRIM GLY EVAP IN TEMP capability will result in
viv = MAX over pressurization of
3 e water system if waste
RIOTEE Thisiis on otfempt tank is full, and loss of
to maintain waste tank 3
tity <90% fuel cells if waste and
iy i potable tanks are full.
Excessive manual control
in maximum heat (CCW)
might result in partial
I radiator freezing.
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SM2A-03-SC101-(2)
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SYMPTOM PROCEDURE REMARKS
1 | @ Assumes second WMS hose
is disengaged.
35
VACUUM l 7
CLEANER > ® Change vacuum cleaner
SUCTION debris bag
LOW 2
e XES DEBRIS BAG CLOGGED
OR EXPENDED
NO
35a |
FECAL 3
CANISTER 1 A'—I
VACUUM ] ® Replace WMS filters
LOW
ves 4
Suction normal ? CLOGGED FILTER
| N
ECS
34| 1
| URINE OVBD
DUMP NOT
DRAINING
36
INADEQUATE J
VENTILATION 1
AFTER Cycle PL vent sw 2 Actuate PLVC
LANDING
Ventilation incr ? e o PLVC - OPEN
YES I e ves B3] arrirupe sensing
1 SW FAILED CLOSED @ Postlanding vent switch
Gl must be cycled to off and
back to high (low) anytime
i] Resets attitude sensor SC attitude exceeds 60C
relay to resume PLV PLV FAN FAILURE to reset the attitude control
operation relay.
|
37
WATER l l
INFLOW 1
el ' o PLVC - NORMAL
LANDING no  12) erLvenT - off
Water inflow stops ? ® CAB PRESS RELF vlv
2) - CLOSE
YES a e El
Water inflow stops ? UNCOINTROLLABLE Z
WATER INFLOW INTO SC O
YES =
©)
4] 5 <
Inflow caused by open ATTITUDE SENSING =)
PLV viv SWITCH FAILED OPEN o
SM-2A-1521
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SPECIAL PROCEDURE REMARKS
‘! @ G&N, DSE, and signal
SSR-1 | I conditioners are not cold-
I l T .
SECONDARY ] I Simultaneous | vgs 2 l Soivatercsiicon %hted ;n éfcofnda;}-]y 1°op-
LOOP »l . | For simultaneous cool loop FRES. S ST
prim and sec loop oparatian oalviradlor Sataso] ®ECS IND sel - SEC ment is as follows:
AELATION operation? loop should bt)al used. For | S CLIORAD SECT I
T . Zssin e . 228 NORMAL (rad opn) G&N 1,9 hours ON
)P aias: ©SEC COOL LOOP PUMP - 11.1 hours OFF
®PRIM/SEC GLY TO RAD ACT (or AC2) DSA is th itical
S IR o GLY DISCH SEC PRESS ind s s
2 unit
3 I Deactivate prim loop o E)RF“;A/SEC ECS RAD HTR - >39 psi
= ®ECS RAD SEC HTR - SEC (rad DSE 20 minutes ON
® EVAP HpO CONT PRIM opn) 30 minutes OFF
vilv - QFF @ EVAP HpO CONT SEC viv -
®ECS RAD PRIM HTR - AUTO sc 20 minutes ON
off (center) ®SEC COOL LOOP EVAP - 40 minutes OFF
e GLY EVAP STM PRESS EVAP
AUTO - MAN 4 | ®GLY EVAP SEC OUT TEMP
©GLY EVAP STM PRESS s rerarmieiprimiie ind - 40-50.5°F
INCR - INCR for 45 sec operaiionis - ©SUIT HT EXCH SEC GLY vlv -
®ECS GLY PUMPS - OFF desired proceed ELOW (if req)
as follows:
6 Activate prim loop
© ECS IND sel - PRIM
® GLY TO RAD PRIM vlv -
NORMAL
4 @ ECS GLY PUMPS - AC1
5 l Deactivate sec loop ® GLY DISCH PRIM PRESS ind -
- >40 psi
:Egs RAD SECO"'(;'; EV%%F ® ECS RAD PRIM HTR - PRIM 1
:E;’:??Ob;sec then to ¥  GLY EVAR INIEME = 010
or b
RESET for < e
pEEE EE LR A = o GLY EVAP PRIM OUT TEMP
Stidicanien) ind - 40-50.5°F
» EVAP H,O CONT SEC vlv - o SUIT CKT HT EXCH - ON.
QFF © CAB TEMP - AUTO
SM-2A-1525
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