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SYMPTOM STEP PROCEDURE 's‘;é; REMARKS FAILURE
142. POTABLE H,O Assume proper valve configure-
QUANTITY fails to tion and Hzo,IND switch - POT,
increase trans-
. diheny
1.|WASTE H,.O TK REFILL - 2 (alter 2. 11. Attempts transfer from re-
nate tank) dundant SM tank
2. {WATER QUANTITY (Potable)
a. INCREASES . —>|2a. One SM WASTE H,.O TANK (56#]2a. No. 1 or 2 SM
vnusable or empty. WASTE th SOLENOID
4 S/0 Val¥e or circui-
i try failure.
§
i b. NO INCREASE s
3 3. |Continve normal transfer pro- 4, 153. No evidence of transfer on
i cedure guanity indicator; however,
i ransfer may be in progress if
i indicator failed.
1 ]
i 4. [MATER QUANTITY (Potable)
a. NO CEANGE ~—3tds. Monitor MSFN CF 0126 P forlda. Gage failure

for increase
’tatk ksl
Ll
B \ - o7 - 4 .
b. DECREASES ———3 4. Water did not traansf
Potable water only sure wa
) supply Tremaining.
WARNING: Momitor fuel cells for poss bLe flooding
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b. High

WASTE TANK WATER & RELIEF
VALVE - AUTO

with waste water.
tank Inlet Relief va
must be operated man
and closed for water
transfer.

Waste

1lve
ually,

Rate of decrease on Potable

Water quantity indicator

£
N }
cnan

greater expecte
operation mode or as

oy MSEN.
-

d for

indicated

{ ) )
SYMP10# STEP PROCEDURE 2;2; REHARKS FAILURE ~
4%. WATER QUANTITY { 1 WASTE TANK WATER & RELIEF VALVE 2 il
DECREASE RATE HIGH - CLOSE
2 WATER usage rate
a. Normal —>{2a. Potable water being used 2a. Waste Tank

Inlet Relief
valve failure.

4 WATER CCNTROL PRESSURE RELIEF - | 5
{ OFF
5 WATER QUANTITY
a. Decrease rate normal. 6
b. Decrease rate rewains high [-—|5b. Monitor ecabin humidity. 5b. ine leakage.
Check for water in CM.
6 WATER CONTROL PRESSURE RELIEF-1 | 7
| :,
|
5
PREPARED BY: FLIGHT CREW SUPPORT DIVISICN ENVIRONMENTAL CONTROL SYSTEM APOLLO OPERATIONS HANDBOOK ;
DATE . e e ity RS0 i
k! B Rt MAIFUNCTION FPROCEDURES AP . SUMBOR i\ ;
| ¥ A jsection 9,1,6 feace T1 H
3¢ Fara £30 (Rev Dsc 68) e



PROCEDURE

REMARKS

)

FAITLURE

\O

e S e A b AN i T ARSI MBS ) 3 TS

WATER QUANTITY

a. No change

WATER PRESSURE

a. Rate decreases

a

b. Rate remains high.

WATER CONTROL PRESSURE
RELIEF - OFF

. BExcessive decrease rate

WATER CONTROL PRESSURE RELIEF -2

Relief valve redundancy

%92.. Relief valve redundancy
| +
10S T

10. Automatic pressure relief
lost. Refer to ECS Malfunction
Procedurs No. 45 to control
Water pressure. Manual relief
valve operation possible when

available.

MSFN water pressure information

Ta. No. 2 WATER
CONTROL IRESSURE
RELIEF Valve failed
OPEN .

%a. No. 1 WATER
CONTROL PRESSURE
RELIEF valve fai
OPEN.

led

9b. Both WATER
CONTROL PRESSURE
RELIEF Valves

 failed open.
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3— SYMPTON STEP PROCEDURE ‘;;E; REMARKS FAILURE
i
| 44. GAS LEAKAGE It is possible %0 ;ﬁuTOQune Cﬁ,
{ INTO H_O SUBSYSTEM Nz or H, into the Potable or
| o S .
1 £ Weste Witer subswsueh.
| WARNING: Gas in Waste H, 0 subsystem is not readilly Lder tifiable however probabls with gas in potable Hzo subsysten.
§?educed evaporator performance may be expected as well as a false indication of quantity of on-board HZO' Pressure
| measurements not indicative of H2O guantity. {
)
; : |
i 1 GAS IN POTABLE H,O SUBSYSTEM
e
i
i a. Gas entrainment evidenced - | —> | la. Monitor H, O/gas ratio for
i but not excessive. continued H. O subsysten
{ f degradation.
1
| |
! b. Gas entrainment excessive 2 |
%
i 2 POTABLE WATER - Quantity |
i a. Constant 100% full —>| 2a. Refer to ECS Malfunction | 2a. O, leakage into
i % Procedure NO. 1. | H,0 supply subsysten.)
! i Probable Potable
! | tank bladder leak or
3 | rupture. ;
: i A, e z i
3 b R % full O ;
f T ) ) , . !
; i«5. i 4 3. 80 min cycle 1o d:?erm:ne ;
| type gas (H,, N, or 0,) i ]
i & G & i
' ke B cabi) 3
43
] 4. :
t
: i
f Sl B —_—> da, Excessive H i
i 2 i Q '
! | inflow from F/C.° !
1 ’ §
| é
£ !
é
. s i
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SYNPTOH STEP PROCEDURE g;;; REHARKS FAILURE
:44, (Cont) b. N, —> | 4b. Use alternate S/M water 4v. N, transfer
tank for futher water system bladder
transfer (if water had been rupture.
transfered).
g. 0 Sania 4c. Small O, leak.
2 2
SRR | : -
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SYMPTOH STEP PROCEDURE M et REMARKS FAILURE )
STEP {
45. POTABLE & Water not relieving overboard.
WASTE WATER SYSTEM FPailure to dump water will
PRESSURE HIGH probably be noted by failure
(248 psid) to dump urine. Another in-
 MSFN CFO326P dication will be MSFN over-
and CFO327P k : pressure of POTABLE & WATER
WATER TANKS. Loss of fuel
cells may be & conseguence of
| water system overpressurization
}
NOTE: Withdraw pota%le water as required to maintain safe water pressure.
5 Monitor MSFN for pressure in-
dications until failure
! corrected
i ;
; a. Pressure remains stable —s> {1la. Overboard dump not ob- la. Relief setting
‘ : structed or Waste Water tank shift,
never filled.
§
b. Pressure increases 2 1b. Waste Water tank full and {1b. Overboard dump
overboard dump obstructed. obstructed
2 Withdraw Potable Water to main- 3 2. Continuve to withdraw watsr
tain safe pressure s required uvntil malfunction
i | corrected or re-=snftry 1o pro-
: ! { clude fuel cell flooding.
| :
% e Management selector Valve-i 4 3. Check for suction to de-
§ ‘LCES termine status of urine dump
! port.
QVBD VALVE - DUMP then both OFF.
£ % X
i
: ;
; ¥ S } i
¢ PREPARED BY1 - IR £ REW SUPPI 1S1GN ) D ONS HANDBOOK f
o A L‘r'_x. \_,5' 5 - LiGHT CREW SUPPORT DIVISIGN ENVIR_O}‘”CENTAL CQTTEQE’,EYWEM — f\OngLo opsa;.ni:r:: Hﬁ?/cim E
JAN 27, 196 MALFUNCTION PROCEDURE Isection 9.1.6  dpace T4 i




J \‘ : - \

)
SYMPTOH STEP PROCEDURE "S‘;;; REMARKS ' FAILURE
45. (Cont) 4 SUCTION
a. NORMAL 6 4a, Dump port unobstructed
b. DEGRADED or NONE B 4b. Refer to ECS Malfunction 4b. Overboard dﬁﬁp
i Procedure No. 51. port obstructed.

5 Withdraw Potable Water to main-| — | 5. Continue to withdraw water

tain safe pressure. as reguired until wmalfunction

corrected or re-entry to pre-
48 vel cell flooding.

6 Cycle PRESSURE RELIEF SELECTOR 7 6 ttempt to clear possibly
¢ st

Valve clogged valve posts.
7 WATER PRESSURE 7. MSEFN indication
a.. DECREASES ~> | 7a. Failure corrected and Ta. Clogged
normal relief available PRESSURE RELIEF

SELECTOR Valwve

b. NC DECREASE 8 The Re f line
' bloc‘ag or both

8 Withdraw Potable Water to wain- 8. Continue to withdraw water

tain safe pressure. as required until re-entry to
preclude fuel cell flooding.

Relief capability lost. Dump

; xcess water through waste
management system or store in
urine bags.

FOUE: If one or both SM WéSTW Ho0 TANKS have been transfered to CM tanks place the WASTE Ho0 TK REFILL switch in
;fc‘~~oq 1 or 2 §u§ed tank): Excess fuel cell water will be stored in SM WASTE H-0 TANKS ()6 1b each) until fillegd.
‘mher pressure W%lL increase again when SM tanks fill, Normal water transfer available when required; however MSFN
pressure monitoring required to preclude overpressurization of water system.
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DRAIN - DUMP

Verify /D and urine hose/recep-

tacle

URINE OVERBOARD DUMP

a. JTUMPS

b. DOES NOT DUMP
Cycle ECS STEAM DUCT HTR MN A G/B

URINE OVERBCARD DUMP.

S/C orientation restrictions).

ech

fecal canister vacuum and OVERBOARD WATER DU

=~ | 4a. Resume normal ops.
rected by steps 1 - 3.

6a. Continue normal ops.

6v. Orient §/C for max. hea
urine overboard dump port
clear probable ice blocka
Use onblard urine contain
line remains blocked.

IP capabil

Cor-

6. Allow time for urine tip
htr. operation.

4.

O xl

L
age.,

ers

ty loss probable.

SYMP (T STEP PROCEDURE i REMARKS FAILURE
STEP
54. UNABLE TO IUMP
URINE.
1 Verify WASTE MANAGEMENT SELECTOR- 2 =
URINE FECES.
2 {Verify WASTE MANAGEMENT OVBD 3

6a. Open C/B ci

6b. URINE TIP HTR
failure or.line
blockage.

on

il

Monitor RAD INLET and-

TCULTE

t " A
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SYNPTON STEP PROCEDURE :;é; REMARKS FAILURE
52.  LOW VACUUM
SUCTION
1 {Verify WASTE MANAGEMENT SELECTOR- 2
VACUUM CLEANER
2 {Verify hose integrity B
3 |SUCTION
a. NORMAL —> | 3a. Resume normel use. Cor-
rected by steps 1 & 2.
i b. No change in status 4
4 |Change FILTER 5 Y
i
§
i 5 {SUCTION
) a. NORMAL —> | 5a. Resume normal use. 5a. Filter clogged
| or expended.
b. Yo change in status 6
i Sk !
] - ~
i 6 {Cycle ECS CABIN AIR FAN AC 1 (3) yi
: C/B's
{7 lsucTIoN
! i
: la. NORMAL —> | 7a. Resume normal use. 7a. C/B circuit fail-
% ure.
| b. No change in status ——> { Tb. Vacuum cleaner use lost or |7b. Vacuum cleaner
H degraded. : FAN failure or line
{ blockage.
‘; -
ggggg: Suit eircuit return air ck valve assy screen must be ¢leaned manually as required.
| |
;
: < ! :
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SYNPTUM STEP PROCEDURE ! S;é; REMARKS FAILURE
5%. FECAL CANISTER
VACUUM - LOW
1 |{ Verify FLUSH VALVE - OPEN 2
2 | Verify FECAL CANISTER, hose 5
assembly, and Q/D integrity-
3 | Verify WASTE MANAGEMENT SELECTOR4 4
URINE FECES
4 | Verify WASTE MANAGEMENT OVERBOARD) 5
DRAIN - DUMP
5 | FECAL CANISTER VACUUM
a. NORMAL —>| 5a. Resume normal ops. Cor-
d rected by steps 1 - 4.
i
! b. Remains LOW 6
6 | Cycle ECS STEAM DUCT HETR MN A G/Bi 7
i
! 7 %FEGAL CANISTER VACUUM 7. Allow time for urine tip
i htr operation.
i
i = o e E =
! § 5. —">§ Ta. Centinue normal ops. 7a: Open /3 cirecuit
i
i b. Remains LOW —> | 7b. Orient S/C for max. heat on
i vurine overboard dump port to
clear probable ice blockage.
‘, Use Fecal bags without canistex
| if vacuum remains low.
i NOTE: BATTERY VENT, URINE DUMP and OVERBOARD WATER DUMP capsbility loss probable. Refer to ECS Malfunction
;{L:‘rscec‘.ure NO. 45. Monitor RAD INLET and OUTLET temp limits (due to S/C orientation restrictions
| PREFARED 8Y+ ) Y 5,‘%_,,.,.;; FLiGHT CREW SUPPORT DIVISIOH {  APOLLO CPERATIGMS HANDBOZK
T ,‘,,,y;/. il DATE: ENVIRONMENTAL CONTROL SYSTEM [s/c 012
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SYMPTOX STEP 5 PROCEDURE h?'P REMARKS FAILURE
It o
61. Inadequate ATTITUDE CONTROL SWITCH will
Ventilation after automatically close EXTERIOR
landing. - ' ATR INTAKE and CABIN AIR EX-

HAUST valves and shut off fan
o 1.2 5 4. %
if C/M tilts > 60° from verticall

Assume stable 1 position. . =
1 Visvally vérify valve positions
&4 8
a. Open B
b. Closed _ 2

2 Verify EXTERIOR AIR INTAKE and &
CABIN ATR EXHAUST wvalve LOCK
PINS - REMOVED.

3 POST LANDING VENT FAN - OFF/HIGH 4 3. Try both HIGH and LOW posi-
and LOW tions for operation. Assume
PLVC switch - NORMAL.

4 Visvally verify valve positions.
a., Open 7
Y. Tlozed 5
5 PLVC switch - OPEN 6
6 Valve positions (2)
: a. OPEN i
: :
B, CLOSED —> | 6b. Alternate ventilation re- { 6b. POST LANDING
’ guired. ZEgress way be required) VENT valves failed
closed.
i .
{ PREPARED 3Y: FLIGHT CREW SUPPORT DIVISION L B il s APOLLD OPERATIONS HANDBOOK
; e e e ENVIRONMENTAL CONTROL SYSTEM f———r o
T R MALFUNCTION PROCEDURES S e
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CAUTION: Man

i ke s S

B

valve closing required if goes to stable 2

b. Inadequate

take open and fan operating,
valve to dump

Th.

but exhaust closed

o 6

some flow can e obta

Alternate ventilation re-
guired.

Egress wmay be required

in

b.
vent

Valves lost.

Post larding
fan failed.

ed by placing

; ) i
STEP PROCEDURE oAt REMARKS FAILURE i
STEP :
<y |
61. {(Cont) i VENTILATION
a. Adeguate o 7a. Resume ops. with Ta. Automatic mode
established switch positions of POST LANDING VENT

PREPARED BY:,
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SYMFTUHM STEP | - PROCEDURE ;{é; RENARKS FAILURE
2. Water inflow ATTITUDE CONTROL SWITCH will
after landing. automatically close EXTERIOR
(after cabin press : ATR INTAKE and CABIN ATR EXHAUSI
relief wvalves valves and shut off fan if C/M
closed) . : titlts »60° from vertical.
NOTE: Some water inflow expected until pressure relief valve closed.
1 | Verify PLVC Switch - Normal 2
! 2 | Verify CABIN PRESSURE RELIEF 3

VALVES - CLOSED

3 | Water C/M inflow

a. Terminates —~—> {73, PLVC switch misposition.
b. Continues 4
4 | POST LANDING VENT FAN - OFF 5
5 | WATER C/M INFLOW
a. Terminates —> |5a. Resume ops. Manual control | S5a. Pendulum Ring
of Vent valves reguired. switch did not close
Vent valves.
§
i
b. Continues ——> {5%. Reopen POST LANDING VENT 5b. Probable C/M
Valves for ventilation (may pressure vessel
increase leakage rate). Egress| failure.
! may be required. k
ERRRARR 00 ) henpoo 4 ) FLIGHT CREW SUPPORT DIVISION : APOLLO OPERATIONS HANGBOOK
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TO

SUBJECT:

OPTIONAL FORM NO. 10
MAY 1962 EDITION
GSA FPMR (41 CFR) 101-11.6

UNITED STATES GOVERNMENT

Memorandum

See attached list DATE: JAN 25 1967
In reply refer to:
CF/Chief, Flight Crew Support Division CF323-TM-29

Final Apollo I malfunction procedures

Enclosed are the final malfunction procedures for the Apollo I Mission.
They should be incorporated into section 9 of the Apollo Operations Hand-
book. All comments or questions concerning these procedures should be

directed to Mr. Richard Benson, CF32, extension 4271.

Warr;n ‘?erth

Enclosure

CF323:CFDavis:jat  1-23-67




