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ABSTRACT

THE APOLLO 13 LITHIUM HYDROXIDE CANISTER TEST WAS CONDUCTED
IN THE CREW SYSTEMS DIVISION L1=FQO./=-DIAMETER CHAMBER TO
EVALUATE EMERGENCY MEASURES DESIGNED TO ENABLE THE APOLLO 13
CREW TO USE COMMAND MODULE LITHIUM HYDROXIDE CANISTERS. IN
THE LUNAR MODULEe THE TEST VERIFIED THE EFFECTIVENESS OF THE
EMERGENCY SYSTEM AND ESTABLISHED THAT_THE CANISTERS IN THE
COMMAND. MODULE wWOULD PROVIRE AMPLE <CO02. REMOVAL FOR THE
RETURN OF THE APOLLO 13 <CREWe THE TIME INTERVAL. BETWEEN
CANISTER CHANGES ON THE FLIGHMT WAS ALSO DETERMINED IN THE
TESTe THIS _REDUCED POWER DEMAND ON THE LUNAR MOQULE 8Y
ELIMINATING THE NEED FOR TELEMETRY IN DETERMINING CANISTER
REPLACEMENT TIMESe. WHEN IT BECAME APPARENT THAT THE SYSTEM
WOULD PERFORM SATISFACTORILYs DETAILS OF. THE CANISTER
MODIFICATIONS WERE RELAYED TO THE. FLIGHTCREWs AND A REPLICA
OF THE TEST SYSTEM WAS ASSEMBLED IN THE FLIGHT VEHICLEe WUSE
OF THE SYSTEM REDUCED (€02 CONCENTRATION IN THE FLIGHT
VEHICLE FROM 15 MM HG TO QOe2 MM HGe
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OBJECTIVE

THE APOLLO 13 LITHIUM HYDROXIDE CANISTER TEST WAS PERFORMED
DURING THE FLIGHT OF APOLLO 13 TO VERIFY THAT EMERGENCY
PROCEDURES DEVISED BY THE CREW SYSTEMS DIVISION TO. CONVERT
COMMAND. MODULE LITHIUM HYDROXIUE CANISTERS FOR USE IN THE
LUNAR MODULE wWOULD PROUVIDE ADEWUATE (€02 REMOVAL FOR THE
RETURN OF THE APOLLO 13 CREWe

ODISCUSSION OF RESULTS

POWER FAILURE. ON THE COMMAND MODULE DURING THE APOLLO 13
MISSION MADE IT IMPERATIVE. TO DEVELOP AND. TEST EMERGENCY
MEASURES WHICH WOULD ENABLE THE APQLLO 13 CREW TO JTILIZE
THE CO02 REMOVAL CAPACITY OF THE 24 LITHIUM HYDROXIDE
CANISTERS OF THE COMMAND MODULEs BY CONVERTING-THEM FOR USE
IN THE LUNAR MODULEe USE OF THESE CANISTERS WOULD REWUIRE AN
ADAPTATION PERMILITIING THEIR ATTACHMENT TO THE. WUNAR.. MODULE
ENVIRONMENTAL CONTROL SYSTEM DISCHARGE HOSES WHICH ARE

NORMALLY ATTACHED TO THE PRESSURE GARMENT ASSEMBLYe OF.

NECESSITYs THIS ADAPTATION MUST (1) PROVIDE A WORKABLE

SYSTEMy (2) EMPLOY MATERIALS AVAILABLE TO THE FLIGHTCREW, .

AND (3) BE RELATIVELY SIMPLE SO THAT DETAILS <COULD BE
TRANSMITTED TO THE CREW WITHOUT DANGER OF MISINTERPRETATION,
IT WAS ALSO ESSENTIAL THAT AN EVALUATION OF THE MODIFIED
SYSTEM BF COMPLETED IN AMPLE TIME TO PERMIT THE DEVELOPMENT
OF ALTERNATE MEASURES IF THESE PROVED TO BE REQUIREDe USING
A LIQUID COOLING GARMENT BAGs» A FLIGHT PROCEDURE COVERs AND
VARIOUS ON=BOARD ADHESIVE TAPESs THE CREW SYSTEMS ODIVISION
DEVISED A WORKABLE ADAPTATION WHICH MET ALL OF THE ABOVE
REQUIREMENTS (F.GURES 1 TO 51},

AFTER CHAMBER TESTS HAD INDICATED THAT THE SYSTEM WOULD

PERFORM SATISFACTORILYs DETAILS OF THE MODIFICATIONS WERE’

TRANSMITTED TO TME FLIGHTCREWs AND A REPLICA OF THE TEST
SYSTEM WAS. ASSEMBLED AND PUT INTO USE ON THE. FLIGHT VEKICLE
(FIGURE 6)e FOLLOWING THIS INSTALLATIONS THE. <02
CONCENTRATION IN THE FLIGHT VEHICLEs WHICH HAD RISEN TO 15
MM _HGs DROPPED TO 0e¢2 MM HGe

THE MODIFIED CANISTER SYSTEM WAS TESTED IN THE CREW SYSTEMS
DIVISION 11=-FOOT=DIAMETER CHAMBER (SIMULATED LUNAR MODULE
CABIN}s WITH ONE OF THE RECONFIGURED CANISTERS CONNECTED 10
THE COMMANDER'S DISCHARGE HOSE AND A SECOND CANISTER
CONNECTED TO THE LUNAR MODULE PILOT'S HOSEe BOTH CANISTERS
WERE SUPPORTED JUST CFF THE CABIN FLOOR EXPOSED TO THE CABIN
ATMOSPHEREs AND BOTH HOSES WERE CONNECTED TO INLETS OF THE
FLIGHT=CONFIGURED ENVIRONMENTAL CONTROL SYSTEMe WITH THE
CHAMBER AT 27000 FEET» THE DIFFERENTIAL PRESSURE WAS U3
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INCH H20 ACROSS THE GQOMMANDER'S_CANISTER AND Qe4 INCH ACROSS
THE LUNAR MODVI.E PILOT'S CANISTER (SHORTER HOSE.
CONNECTIONS) e THE SUIT FAM DIFFERENTIAL PRESSURE WAS 9.0
INCHES H20e¢ THE CHAMBER WAS RETURNED TO SITE PRESSUREs AND
THE BYPASS OF EACH CANISTER WAS PLUGGEDs USING & PORTION OF
A LIQUID COOLING GARMENT: SOCK AND COVERING IT WITH A PIECE
OF A FLIGHT PROCEDURE COVER (FIGURE 1)e¢ WITH THE CHAMBER
AGAIN AT 27000 FEETs THE DIFFERENTIAL PRESSURE OF EACH
CANISTER SHOWED AN INCREASE TO ABOUT Oe8 INCH H20s AND THE
SUIT FAN DIFFERENTIAL PRESSURE INCREASED TO 946 INCHES HZQ,.
THESE HIGHER DIFFERENTIAL PRESSURES WERE NECESSARY TO ENSURE
ADEQUATE FLOWS THROUGH THE LIOH IN EACH CANISTERe THE TEST
WAS UNMANNEDs AND CARBON DIOXIDE WAS INJECTED INTO THE CABIN
TO SIMULATE THE METABOLIC CO02 OUTPUT OF THE APOLLC CREW.

TO CONSERVE POwWERs TELEMETRY FROM THE. LUNAR MODULE WAS NOT
BEING TRANSMITTEDs AND DATA FROM WHICH TO. CALCULATE THE
EXACT METABOLIC CO2 OUTPUT OF THE CREW UNDER THE CONDITIONS
OF THE FLIGHT WERE NOT AVAILABLEe A CO2 INJECTION RALE OF
1100 SCCM WAS USED INITIALLYe THIS INJECTION RATE WAS BEGUN
AT ABOUT 2100 HOURS ON APRIL l4s 1970s AND MAINTAINED FOR
THE FIRST 144 MINUTES OF THE TESTe TO SIMULATE A WORST CASE
METABOLIC CO2 QUTPUT AND. TO MINIMIZE THE EVALUATION TIME,
THE INJECTION RATE WAS RAISED TO 2000 SCCM FOR THE REMAINDER
OF THIS TEST PHAS:=e READINGS OF CABIN AND ENVIRONMENTAL
CONTROL SYSTEM CLz CONCENTRATIONS WERE TAKEN AT 10=MINUTE
INTERV.ALS AND PLOTTED TO PROVIDE A RUNNING GRAPH OF CANISTER
PERFORMANCEs ALL TEST PARAMETERS WERE RECORDED CONTINUOUSLY
BY THE DATA ACQUISITION AND RECORDING SYSTEM,

CANISTER SATURATION OCCURRED AFTER SLIGHTLY UNDER 13 HOURS
AND CO2 INJECTION WAS TERMINATED ABOUT ONE HOUR LATERs AT
WHICH TIME CO2 CONCENTRATION HAD RISEN TO APPROXIMATELY 6 MM
HG (FIGURE 7)e PREVIOUS LITHIUM HYDROXIDE CANISTER TESTS
HAVE ESTABLISHED THAT A SATURATED LITHIUM HYDROXIDE CANISTER
WILL PROVIDE ADDITIONAL €02 REMOVAL FOLLOWING A REST PERIOQD.
HOWEVERs IT WAS APPARENT FROM THE™ SATURATION TIME IN THE
TEST THAT THE CANISTERS AVAILABLE TO THE CREW wOULD PROVIDE
MORE THAN AMPLE CO2 REMOVAL AND THAT REUSE OF THE CANISTERS
TO EXTEND THEIR EFFECTIVENESS WOULD _NOT BE REWQUIREDs

DURING THE FIRST TEST PHASEs TELEMETRY WAS TRANSMITTED
INTERMITTENTLY FROM THE LUNAR MODULEs AND FROM THESE DATA
THE METABOLIC C02 OUTPUT OF THE CREW WAS DETERMINED AND
FOUND TO BE 1100 SCCMe USING THIS INJECTION RATEs A SECOND
TEST PHASE WAS BEGUN AT 1600 HOURS ON APRIL 16s 1970e¢ THE
PRINCIPAL PURPOSE OF THIS TEST PMHASE WAS TO PERMIT
CONSERVATION OF LUNAR MODULE POWER BY DETERMINING THE TIMES
AT WHICH THE FLIGHTCREW SHOULD CHANGE CANISTERSs ELIMINATING
THE NEED TO WUSE TELEMETRY DATA FOR THIS PURPOSEs IN
ADDITIONs THE TEST PROVIDED CONTINUING ASSURANCE THAT THE
EMERGENCY CANISTER CONFIGURATION WOULD CONTINUE TO OPERATE
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EFFECTIVELYe TO SIMPLIEY NEW CANISTER INSTALLATION By.
ELIMINATING CANISTER RECONFIGURATIONs EACH OF THE DEPLETED-_
CANISTERS OF TEST PHASE 1 WAS STACKED ON ONE OF THE NEW
CANISTERS USED IN TEST PHASE 2¢ CANISTER SATURATION IN THIS
TEST OCCURRED AT ABOUT 35 HOURS 24 MINUTES AFTER THE START
OF CO02 INJECTION (FIGURE 8)o

CURVES OF THE PARAMETLRS RECORDED DURING THE TEST ARE SHOWN
IN APPENDIX Ae THE TEST WAS CONDUCTED I[N ACCORDANCE WITH
TEST PROCEDURE CSD=A-1069¢ THIS TEST PROCEDURE HAS BEEN
UPDATED AND [S INCLUDLED IN THIS REPORT AS APPENDIX Be

CONCLUSIONS

THE TEST VERIFIED THE EFFECTIVENESS OF THE EMERGENCY
MEASURES USED TO CONVERT COMMAND MODULE LITHIUM. HYDROXIDE
CANISTERS TO LUNAR MODULE USEs AND ESTABLISHED THAT THE
SUPPLY OF—LITHIUM HYDROXIDE CANISTERS WOULD. PROVIDE MORE
THAN. AMPLE CO2 REMOVAL. FOR THE RETURN OF THE APOLLQ .13 CREW.
THE TEST ALSO ESTABLISHED THE_TIME INTERVAL. BETWEEN CANISTER
REPLACEMENTS s AND REDUCED THE POWER. DEMAND ON ThHE LUNAR
MODULE BY ELIMINATING . RELIANCE ON TELEMETRY FOR THIS
OPERATIONe IN A LARGER SENSEs THE.. TEST DEMONSTRATED THE
EFFECTIVENESS. OF ADEQUATE GROUND SUPPORT FACILITIES IN
SAFEGUARDING A FLIGHT MISSION DURING AN EMERGENCY, 4
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FIGURE 4 MODIFIED LITHIUM HYDROXIDE CANISTER (SINGLE UNIT)
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g : FIGURE 2  DEPLETED LITHIUM HYDROXIDE CANISTER OF TEST PHASE
ey NOs 1 STACKED ON UNUSED TEST PMASE NOs 2 CANISTER
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PRIOR TU STACKING

FIGURE 3 DEPLETED AND UNUSED LITHIUM HYDROXIDE CANISTERSS
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FIGURE 5 LUNAR MODULE PILOT'S STACKED LITHIUM HYDROXIDE
CANISTERS CONNECTED TO THE ENVIRONMENTAL CONTROL
SYSTEM
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FIGURE 6 MODIFIED LITHIUM HYDROXIDE CANISTER IN OPERATION
IN THE APOLLO 13 LUNAR MODULE
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FINAL TEST. PROCEDURE

APOLLO 13 LIOH CANISTER EVALUATION !
CSO=A=1069
APRIL 1l4s 1970

-l

NOTE .

THIS DOCUMENT HAS. BEEN APPROVED FOR USE IN COWDUCTING THIS >
TESTe CONTENTS OF THIS OOCUMENT ARE SUBJECT TO CHANGE BY THE '
TEST DIRECTOR DURING THE PERFORMANCE OF THE TEST ONLY WHEN
CHANGES ARE BASED UPON ABSOLUTE REWQUIREMENTS NECESSARY TO
FULFILL THE STATED TEST OBJECTIVESe THIS DOCUMENT WILL
BECOME FINAL WHEN THE TEST TITLE IS SUPERSEDED BY THE PHRASE \
'FINAL TEST PROCEDUREs! ‘
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1.0 . APPLICABLE DOCUMENTS

THE FOLLOWING DOCUMENTS ARE AVAILABLE IN SUPPQORT
QF THIS TESTeee

Ae GRUMMAN DOCUMENT NOe LMAT90=E~5510¢ *LUNAR MOD=
ULE SUPPORT MANWALs INTERNAL ENVIRONMENT SIMU~
LATORe !

Be MIL=0=27210 'OXYGEN AVIATORS BREATHINGs LIQUID
AND GASs SPECIFICATION_FORs!

Ce OPERATION AND MAINTENANCE MANVAL FOR BECKMAN
210 SYSTEM.

De SYSTEMS TEST BRANCH STANDARD OPERATING  PROUCE=
DURES MANUALe

Ee MSC MANUAL 5312s 'MSC RELIABILITY AND QUALITY
ASSURANCE MANUALe' .

Fe MSC MANUAL 1700s 'MSC SAFETY MANUALe'
Ge GRUMMAN DOCUMENT NOo LSG770=430=42=LM=3s !ENe

VIRONMENTAL CONTROL. _SUBSYSTEM STUDY GUIDE =
LUNAR MODULE LM=3.!

-l

He STB=F=028y 'FAJLURE MODES AND EFFECTS ANALYSIS :
FOR CSD 11~=FT CHAMBERe' i

Ie MSC=SPEC=C=6Bs 'SPECIFICATIONs SPACECRAFT CHEM=
ICAL AND FLUID CLEANLINESS REQUIREMENTSe!
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SYMBOLS AND ABBREVIATIONS

AC
ACFM
AL

AMB
ARS
ASSUR
ASSYe
ATD
AVT
81O
BIOMED
BRN

87

BTH
BTU/HR

coa.....

CAL.
C/b
CCA
COR
CRD
M

ALTERNATING CORRENT

ACTUAL CUBIC FEET PER MINUTE
ALUMINUM

AMBIENTY

ATMOSPHERE REVITALIZATION SECTION

ASSURANCE

ASSEMBLY ___

ASSISTANT TEST. DIRECTOR
ALTITUDE VERIFICATION TEST

‘BIOINSTRUMENTATION

BIOMEDJICAL

BROWN AND ROOT=NORTHROP
BIOINSTRUMENTATION TECHNICIAN
BOTH

BRITISH THERMAL UNITS PER HOUR
CARBON DIOXIDE

CALIBRATION

CIRCUIT BREAKER
COMMUNICATSONS_CARRIER ASSEMBLY
COMMANDER

CHECKED

CREWMANs CREWMEN
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SYMBOLS AND:ABBREVIATIONS = CONTINUED

COMM COMMUNICAT IONS
C oP CABIN OPERATOR
COMPAT COMPATIBLE

CP8 CYCLES PER SECOND
Cso CREW SYSTEMS DIVISION
CTPS CHAMBER TEST PROJECTS SECTION

CU=CON COPPER=CONSTANTAN

DARS .DATA ACQUISITION AND RECORDING SYSTEM
oC DIRECT CQURRENT
DEG F DEGREES FAHRENMEIT

DELTA P DIFFERENTIAL PRESSURE
DELTA T DIFFERENTIAL TEMPERATURE
bP DEWPOINT

OR/MRR DISCREPANCY REPORT/MATERIAL REVIEW
RECORD

ECG (EKG) ELECTROCARD IOGRAM

ECS ENVIRONMENTAL. CONTROL SYSTEM

ER EMERGENCY REPRESSURIZATION

Ev EXTRAVEHICULAR

Eves EXTRAVENICULAR COMMUNICATIONS SYSTEM

EVVA EXTRAVEHICULAR VISOR ASSEMBLY 4
FC FACILITY COORDINATOR 1
FCS FECAL CONTAINMENT SUBSYSTEM

FIGe FIGURE
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SYMBOLS AND ABBREVIATIONS = CONTINUVED

FM
FsoO
FT
GA

GMT
GN2
GOX
GSE
H20
H/X
IDR
133
ILO
INe
INT
ITe
Iv
LB/HR
LCG
LIOH
LM
LMP
LN2
Lo

FACILITY MANAGER
FLIGHT SAFETY OFFICE

FOOTs FEET

GAS ANALYZER

GREENWICH MEAN TIME
GASEOUS NITKOGEN

GASEOUS OXYGEN

GROUND SUPPORT EQUIPMENT
WATER

HEAT EXCHANGER.

INTERIM DISCREPANCY REPORT
INSTRUMENTATION ENGINEER
INNER LOCK OPERATOR

INCHs INCHES

INTERMEDIATE
INSTRUMENTATION TECHNICIAN
INTRAVEHICULAR
POUNDS PER HOUR..

LIQUID COOLING GARMENT
LITHIUM HYDROXIDE
LWUNAR MODULE

LUNAR MODULE PILOT
LiQulid NITROGEN

LOCK OBSERVER
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SYMBOLS AND ABBREVIATIONS = CONTINUED

LOX LIQUID OXYGEN
MAX o MAX 1MUM
MIN MINUTEs MINUTES
MINe MINIMUM
MM HG MILLIMETERS OF MERCURY
MO MEDICAL OFF ICER |
MON MONITOR
MSC MANNED SPACECRAFT CENTER
MT MECHANICAL TECHNICIAN .. ...
N2 NITROGEN
NA NOT APPLICABLE
NASA NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION ‘
NOs NUMBER | \
02 OXYGEN
oLo OUTERLOCK OPERATOR
OPER OPERATOR 4 i
oPS OXYGEN PURGE SYSTEM SR
PARA PARAGRAPH I
PCT PERCENT o
PE PERSONNEL EQUIPMENT TECHNIGIAN
PG PAGE *
PGA PRESSURE GARMENT ASSEMBLY

PIA PREINSTALLATION ACCEPTANCE

bowi
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SYMBOLS AND ABBREVIATIONS = CONTINUED

PLSS PORTABLE LIFE SUPPORT SYSTEM
P/N PART NUMBER

PO2 PARTIAL PRESSURE OF OXYGEN
POS PRIMARY OXYGEN SUPPLY

PRESS, PRESSURE

BRV PRESSURE RELIEF. VALVE
PSI ... . POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH_ABSOLUTE
PSID POUNDS. PER SQUARE INCH DIFFERENTIAL
PSIG POUNDS PER SQUARE INCH GAGE o - o
PT PLSS TECHNICIAN .
Q/A NASA QUALITY ASSURANCE_INSPECTOR
RCU REMOTE CONTROL UNIT
REG REGULATOR N ;
REQD REQUIRED ]
RFG RADIO=FREQUENCY GROUND STATION . : |
R/H RIGHT HAND. | .
SCC/MIN  STANDARD CUBIC CENTIMETERS PER MINUTEs ?
(SCCM)  MEASURED AT_14s7 PSIA AND 70 DEG F
SCFM STANDARD CUBIC FEET PER MINUTEs

MEASURED AT 147 PSIA AND 70 DEG F
SEC SECOND
SIPe SAFETY INSTRUMENTATION PACKAGE
S/N SERIAL NUMBER

SOPM STANDARD OPERATING PROCEDURES MANUAL
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SYMBOLS AND ABBREVIATIONS = CONCLUDED —

SPEC
SQ
5$s8C
S 8T
ST
sT8
STD
T/¢C
TCO
TCUT
™
TECH
TEMP,
™
TPS
T80
UCTA
v

vT
weT

X=DUCER
(X=DCR)

ZPN

+/ -

SPECIFICATION

SEQUENCE

SPACE SUIT COMMUNICATIONS
STAINLESS STEEL

SUIT TECHNICIAN

SYSTEMS TEST BRANCH
STANDARD

THERMOCOQUPLE

TEST CONTROL OFFICE

TRIM CONTROL_UNIT TECHNICIAN
TEST DIRECTOR

TECHNICIAN

TEMPERATURE _

TELEMETRY

TEST PREPARATION SHEET
TEST SAFETY OFFICE

URINE COLLECTION AND TRANSFER ASSEMBLY
VOLTS

VIDEO TECHNICIAN

WALLACE AND TIERNAN
TRANSOUCER

IMPEDANCE PNEUMOGRAPH

PLUS OR MINUS
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3.1

3.2

TEST DESCRIPTION AND PARAMETERS

TEST OBJECTIVE

THE APOLLO 13 LIOH CANISTER EVALUATION WILL BE
CONDUCTED TO DETERMINE IF THE COMMAND MODULE ECS
LIOHM CANISTERS CAN BE USED IN THE LMe THIS TEST
WILL ALSO DETERMINE THE TIME TO BREAKTHROUGH WITH
SIMULATED LM CONDITIONS AND A CONSTANT RATE OF CO2
INJECTIONo

TEST DESCRIPTION

THE APOLLO 13 LIOM CANISTER EVALUATION WILL BE
CONDUCTED IN THE_CSD 11~=FT=DIAMETER CHAMBER CABIN.
THE LM ECS CABIN WILL BE CONFIGURED AS PER THE
APOLLO 13 FLIGHT CONFIGURATION AND CONDITIONSe

TWO APOLLO COMMAND MODULE LIOH CANISTERS WITH
ADAPTORS FABRICATED FROM MATERIALS (FLIGHT
PROCEDURE COVERs LCG STOWAGE_. BAGSes SMALL TOWELS
AND TAPE) AVAILABLE ABOARD APOLLO 13s WILL BE
ATTACHED TO THE SUIT QUTLET (RED) HOSESe

AFTER THE™ FIRST SET OF CANISTERS BECOME
INEFFECTIVE IN REMOVING CO2» TWO ADDITIQONAL
CANISTERS WILL BE STACKED ON THE ORIGINAL.
CANISTERSe THE SYSTEM WILL BE OPERATED AS BEFORE
WITH A CO2 INJECTION RATE OF 1100 SCC/MIN UNTIL
CO2 LEVEL IN THE CABIN REACHES 15 MM HG PARTIAL
PRESSURE o

i
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362 ELECTRICAL SYSTEMS AND INTERFACES

THE INSTRUMENTATION PORTION OF THE 11~FT CHAMBER
FACILITY CONSISTS OF TEST INSTRUMENTATIONs CHAMBER
ECS INSTRUMENTATIONs DATA DISPLAY AND TEST
DIRECTOR'S CONSOLES BIOMED CONSOLE MERICAL
MONITOR'S CONSOLEs COMMUNICATIONS SYSTEM» DATA
ACQUISITION  AND. RECORDING SYSTEM AND A
CLASER=CIRCQUIT TV SYSTEM.

THE TEST ARTICLE/FACILITY INTERFACE OCCURS AT THE
PNEUMAT & PRESSURE PORTS OF THE TEST INSTRUMENTA=
TION TRANSODUCERS AND AT THE SUIT  ELECTRICAL
CONNECTORe THE TEST TRANSDUCERS PROVIDE ELECTRICAL
ANALOGS OF THE TEST PARAMETERS WHICH ARE CONDUCTED
THROUGH THE CHAMBER BULKMEAD AND INSTRUMENTATION
. . CONTROL CONSOLE TO THE DATA ACQUISITION  AND
o, RECORDING. SYSTEMa

BIOMEDICAL PARAMETERS REQUIRED FOR SAFETY OF
SUBJECTS ARE CONDUCTED THROUGH THE SUIT CONNECTOR
TO THE BIOMED CONSOLE . WHERE THEY ARE DISPLAYED
AND/OR RECORDED FOR THE MEDICAL OFFICERs

REQUIRED TEST PARAMETERS ARE RETURNED FROM THE
DATA ACQUISITION AND RECORDING SYSTEM TO THE TEST
DIRECTOR'S CONSOLE FOR THE SYSTEMS ENGINEERe

THE FACILITY COMMUNICATIONS SYSTEM INTERFACES AT 4
THE. BIOMED CONSOLE AND PROVIDES THE AUDIC LINK - 4
BETWEEN ALL TEST PERSONNEL.

THE CLOSED=CIRCUIT TV SYSTEM PROVIDES VIDEOQ
MONITORING OF THE TESTe THE TV SIGNAL IS RECORDED
ON VIDEO TAPE AND IS ALSO DISPLAYED AT THE TEST
DIRECTOR'S AND MEDICAL OFFICER'S CONSOLESe.
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3e4

345

STATEMENT OF ACCURACY

ESTABLISHED ST8 VERIFICATION PROCEPDURES SHALL BE
USED TO SHOW TRACEABILITY OF CALIBRATIONS TOQ THE
NBS AND ASSURE AN ACCURACY OF +/~ 3 DEGREES F FOR
TEMPERATURES AND +/~ 3 PERCENT FULL SCALE FOR ALL
OTHER PARAMETERS UNLESS OTHERWISE STATED.

TEST CONDITIONS

THE TEST OPERATIONS DEFINED WITHIN THIS TEST
PROCEDURE SHALL BE CONDUCTED UNDER THE FOLLOWING
CONDITIONS o0

Ae CABIN PRESSUREsee 569 PLUS OR MINUS_0e2 PSIA

Be CABIN TEMPese 55 PLUS_QR_MINUS 5 DEG F
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346 FLIGHT PRESSURE PROFILE

~———=  CHAMBER PRESSURE (PSIA)

5.0.

4.7

1
|
'
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3.7

PARAMETERS TO BE MEASURED

TEST DATA WILL BE RECORDED ON MAGNETIC TAPE B8Y A

DIGITAL DATA ACQUISITION AND RECORDING SYSTEMe ALL.

ACCURACIES ARE BASED ON THE TYPE ELECTRICAL
SYSTEMS AND PROCEDURES INVOLVEDe THESE INCLUDE TME
CALIBRATION AND VERIFICATION DATA OF THE SENSING
ELEMENT (TRANSDUCERs THERMOCOUPLEs ETCe) AND. THE
DATA ACQUISITION AND RECORDING SYSTEMe

o

Al
I
'
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CURVES TO BE &GENERATED_ .

THE FOLLOWING DATA SHALL BE PRESENTED IN GRAPHICAL

FORM VERSUS TIMEeeo

Ao

WALL TEMPERATURE NOQ,
WALL TEMPERATURE NOQe
WALL TEMPERATURE NOs
WALL TEMPERATURE NO.

WM

CABIN PRESSURE

COR SUIT INLET PRESSURE
CABIN TEMPERATURE .

LMP SUIT GAS IN TEMP
SUIT CIRCUIT IN TEMP
COR SUIT GAS_ IN TEMP

LMP SULT OUT TEMP
COR_SUIT OUT TEMP

ECS OUT DEWPOINT

CABIN CO2 PARTIAL PRESSURE
CABIN 02 PARTIAL PRESSURE

CABIN N2 PARTIAL PRESSURE

COR SUIT QUT CO02

LMP SUIT OUT CO2

COR SUIT OUT 02

LMP SUIT OUT 02 __

ECS INLET 02 PRESSURE

COR LIOH CANISTER OUT TEMP
COR LIOH CANISTER DELTA P

v

4
|
4
\
|
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CURVES TO BE GENERATED = CONCLUDED

Re

Ve

LMP LIOH CANISTER DELTA P

CABIN FAN SPEED
SUIT FAN SPEED

SUIT FAN DELTA P
WATER SEPARATOR SPEED
CABIN DEWPOINT TEMPERATURE

.

ar L.
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4e0 . ... MISSION RULES

L L 2 ] S 4

'ITEM! CONDITION

'001 'HIGH=PRESSURE 02 SWITCH

' 'ACTUATION
'
'Ae_PRIMARY 02 BANK
- ! SUPPLYING ECS

ACTUATION
ACTUAT ION

Be BACKUP 02 BANK

ACTUAT ION

- e @ W A W w B e B m m w w w W

ACTUATION . __
1

002 'LOW=PRESSURE- BUILDING
'02. SUPPLY..
'

'Ae LOSS OF PRIMARY
SUPPLY WITH NORMAL
SURBLY

Be LOSS OF SECONDARY

SUPPLY WITH NORMAL
PRIMARY AND NORMAL

Ce LOW PRESSURE ON
SEZONDARY SUPPLY

SUPPLY

- e ® @& W O e G . WM S W BB P BB D DR D W W W PR G B B S B B B o B W e W=

- o 4 B> > ® e > mmoe e -

! ACTION

Ole 1800~PSIG RANGE

02¢ 1000=PSIG RANGE.

Ole 1800-PSIG RANGE

02¢ 1000=PSIG RANGE

SECONDARY SUPPLY AND
NORMAL HIGH=PRESSURE

HIGH=PRESSURE SUPPLY

WITH FAILED PRIMARY

- o o ® o -

"CONTINVUE TESTe SWITCH OVER
'TO BACKUP Q2 BANR WHEN
"PRESSURE REACHES 1100 PSIG
'

'SWITCH QVER. TO BACKUP 02 .
*BANKe NOTEeee DO NOT ER
'UNTIL SWITCHOVER IS
:COMPLETE

1]
L

'FTC INVESTIGATE CAUSE OF
'LOSS OF PRESSURE
'

'ABORT AT DISCRETION OF TD
'

'VERIFY AUTOMATIC SWiTCHOVER
-TO SECONDARY SUPPLYe FTC
'RESTORE PRESSURE TO PRIMARY
:SUPPLY SYSTEM

'CONTINUE TESTe FTC INVES=
'TIGATE CAUSE OF LOSS OF
'PRESSURE.

'VERIFY 80=PSI1G DELIVERY TO
‘CHAMBERe REPLACE BOTTLES ON
'*NOe 1 SECONDARY MANIFOLD
:(MANIFOLD C)

15

- W W e D @ B W W W W W W B W W W @ B @ W W W @ W W B W W B W W B G W W B W W W WD W™ =

el
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MISSION RULES = CONTINUED

*ITEM! CONDITION ' ACTION '

'Ds ACTUATION OF 'REDUN= 'Ao LOCK OBSERVER SWITCH TO ¢
! DANT LOW=PRESSURE! ! PORTABLE OXYGEN_SUPRPLY !
' SWITCH WITH FAILED '

'
' PRIMARY SUPPLY '8¢ ABORT TEST '
' ' '
003 'L0OSS OF CABIN PRESSURE 'CABIN OPERATOR CLOSE VACUUM !
' ' "ISOLATION VALVEe HOLD AND '
' ' 'EVALUATE . '
1 ] ] []
'004 'FIRE. AND/OR SMOKE IN ' '
' 'TEST FACILITY '
[ t ] ]
— tAe CABIN . 'FOLLOW EMERGENCY PROCEDURES !
L ] L. t
' :BJ_INNER LOCK :FOLLOW,EMERﬁﬁucx_PROCEDURES ¢
[] t
' 'Cs OUTER LOCK LFOLLOW EMERGENCY PROCEDURES !
[} ‘. ] '
' 'De CONTROL ROOM 'FOLLOW EMERGENCY PROCEDURES ¢
] [} ] ]

.
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TEST BUILDUP AND PERSONNEL

EQUIPMENT VALIDATION

EQUIPMENT VALIDATION BY _TEST CONTROL OFFICE

THE TEST CONTROL OFFICE OF SYSTEMS TEST BRANCH
SHALL CONDUCT A THOROUGH INSPECTION OF THE TEST
COMPLEX IN ACCORDANCE WITH THE ENCLOSED MECHANICAL
AND  ELECTRICAL. INSPECTION AND EQUIPMENT
REQUIREMENTY LISTSe THIS INSPECTION SHALL VERIFY
THAT THE STB STANDARD OQPERATING AND CLEANING.
PROCEDURES HAVE BEEN FOLLOWED DURING EQUIPMENT
BUILDUP AND THAT THE TEST COMPLEX IS PRERARED FOR.
TEST OPERATIONe .. . _

OURING EQUIPMENT ASSEMBLYs THE TEST CONTROL OFFICE
SHALL WITNESS AND RECORD VALUES OF THE GAS CIRCUIT
LEAKAGE TEST. '

TEST VALIDATION AND VERIEICATION BY QUALITY
ASSURANCE

THE "QUALITY ASSURANCE BRANCH SHALL PROVIDE AN
INSPECTOR WHO SHALL CONDUCT AN INSPECTION OF THE
TEST COMPLEX IN ACCORDANCE WITH THE ENCLOSED
EQUIPMENT REQUIREMENT LISTS AND SCHEMATICSe THE
INSPECTOR SHALL ALSO WITNESS PREPARATION OF THE
TEST ARTICLES AND THE TESTING PROCEDUREe HE SHALL
MONITOR THE PERFORMANCE OF THE TEST AND DOCUMENT
ANY SYSTEM FAILURE AND/OR ANOMALY WHICH OCCURS
DURING TESTINC ON AN IDR OR DR/MRR AND PROCESS AS
PER THE MSC QUALITY ASSURANCE MANUAL ¢ THE
INSPECTOR SHALL ALSO MAKE FINAL ACCEPTANCE OF THE™
TEST DIRECTOR'S A9FFICIAL COPY OF THE TEST
PROCEDURES ¢

1
{
J
1
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Seled EQUIPMENT VALIDATION BY TEST DIRECTOR

PRIOR TO BEGINNING THE TESTs THE TEST DIRECTOR
SHALL WITNESS A FUNCTIONAL TEST OF ALL SYSTEMS.
ALL PERSONNEL INVOLVED IN RUNNING THE TEST SHALL
PARTICIPATE IN A DRY RUN OF THE PROCEDURES PRIOR
TO RUNNING THE TEST.

o R _ o oy PR —

PPV U R M SN
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5,2 TEST PERSONNEL STATIONS

n THE FOLLOWING TEST STATIONS REQUIRE PERSONNEL AS
b _ OPERATORS AND/QR MONITORS TO ADEQUATELY SUPPORT

; THIS TESTe PRIMARY AND ALTERNATE PERSONNEL ARE AS
SHOWN ¢

. '"PERSONNEL TITLE'TEST STATION 'NO' PRIMARY ' ALTERNATE ¢

- D S S SRR S SR SR A R S RGP A G G G G WD AT G BT N T S (I S R W ST ST AW IR G TR A SR S0 SER S50 O N AT S wy - e &

'TEST DIRECTOR '11=FT=CHAMBER' 1'Je LEBLANC ¢
! '"CONTROL ROOM ' ! '
' '

"ASSISTANT TEST '11=FT=CHAMBER' 1'Js MAYS 'Ae BEHREND
'DIRECTOR 'CONTROL .ROOM ! ¢ 'Te BRISBIN
' ' v ' Je_SKIPPER
' ! ' ] '

' INSTRUMENTATION'11=FT=CHAMBER' 1'Fo_METCALF 'L. CASEY
'ENGINEER 'CONTROL ROOM ' ! '

] [} [} i | J

'GSE CONSOLE '11=FT=CHAMBER' 1'T4 WILKS  'Je ROGERS

' OPERATOR ICONTROL ROOM * ! '

L 1 ¢ [ ] t

'QUALITY ASSUR '1l=FT=CHAMBER' 1'As SULLIVAN 'He MCDONALD
' INSPECTOR *CONTROL ROOM ' ¢ '

| 9 ' ] L ] ¢

'TEST CONTROL  '11=FT=CHAMBER' 1/Ds CARTER  'We HAGAN ‘
*OFFICE 'CONTROL ROOM ' ¢ '

' ' ' ] '

'"INSTRUMENTATION'11l=FT=~CHAMBER' 1'Co4 CONLEE 'De AYCOUB
'TECHNICIAN 'CONTROL ROOM ¢ ¢ '
' ' to '
'CABIN OPERATOR 'l1l=FT=CHAMBER' 1'R. THOMPSON_ 'CENATIEMPO
' 'CONTROL ROOM ¢ - — '

] ! ] ] '

1
YMECH TECH 'WEST SIDE OF ' 'Re DUGAN  'Cs GEORGE |
' *11=FT=CHAMBER' ! ' |
! ' ' L !
'ECS BRANCH '11=FT=CHAMBER' 1D, PRICE |

- B W @ B T ® B G W W S D WD W W W W B a S BB D W e w> o

'REBRESENTATIVE 'CONTROL ROOM * !
' ' I |
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TEST PERSONNEL STATIONS_=_ CONCLUDED

'PERSONNEL TITLE'TEST STATION 'NO' PRIMARY

*- ALTERNATE ¢!

R S S X TR S0 S S G S0 1 R ST S (P (N I vy S K SR G GED A VR WS STD G S TR ST A R (N Gnt GV DG AV A I Y SN SUD G U G VR O B GRE ST AN

"GAS ANALYZER  'WEST SIDE OF !
' OPERATOR 111=FT=CHAMBER'
' 'PLATFORM '
' ' !

"TRIM CONTROL  'WEST FLOOR BY'
'UNIT TECH "11=FT CHAMBER'
[ ] ]
1052 UNIT TECH 'EAST SIDE OF !
' 'BUILDING 7 !
' ] ]
"ECS TECHNICIAN YSOUTH AND !
v YEAST SIDE OF !
' '11=FT CHAMBER!
t [} ]

'*DARS_ORERATCOR 'ROOM 114

'
'
'*VIOEO OPERATOR 'RQOM 114 '
' ' '
'
'

YTEST SAFETY 'ROOM 114
'OFFICER ¢
' -

1'We
'

1'Ro
'
'
1'De

ODEN '‘Me. HEAUSER .
'

HEAP 'Je WAGNER

BURRIS ‘4o MORLEDGE
MURRAY
GULLETT 'Re WEMHOFF

STITY 'Re MARTIN
CARMINES !¢
'




JNOAVT WOOY TOJLNCOD

|

TANVA
TOLINGD WELISKS 1L < |

L/
TINV
TOLINOD WIISAS NIDAXO
¥

z TI0SNOD LA
ol U ¥
pot -
3 < ﬁ ,
b S _ STIOSNOD
a s SO NISVD
Lud w z STTOSNOD

Q
m m - ‘P YIDWHD vﬁoq
= = > . ¥ o | NN
< >4 ¥ .
Uoow 9 . STTOSNOD X001
r © JEA@OOTY 43100
Q 2 ] -
e = «
-~ 2 £
Iy .
-~ J = TINVE YILIIION = | ' X

. [ ) o | s | ;

a - o
s 4 o TANVd SOINCUIOUAd 5 | FTOSNOD STTOSNOD .
< w w YOLDTIA ISAL aan-019 |
3 AL |
3 ,
ﬂ i, .
< - * o
A @ - Yy __ o
7] g g B




22

z
o
[ ]
-
<
3
<
>
wi
a
frr}
- — .
9 2 YILSINED R
- o HO'7 dw7 163
z > (r "rn;. [&H
< < ! R
v oA 31007 Y INNI = S | .
n k!
: = :
o - I | e ,
- a9 ] = I u
-4 = _ ;
S ! .
«
__|gzie oo
-~ Y HO'T e . 1
9 < ; =8 _
2 < “B)
5 / | [
o w \ | ﬂ
T = i Hi v
: < ut 1L
j 9
i o
_ 0
o
i
1
<
]
a
(75 ]
¥}

5¢302




CSD~A=1069 APOLLO 13 LIOM CANISTER EVALUATION 23

640 TEST PREPARATION

6ol MECMANICAL EQUIPMENT REQUIREMENTS
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Ge2

ELECTRICAL EQUIPMENT REQUIREMENTS

THE ELECTRICAL INSTRUMENTATION INSTALLED IN 11=FT
CHAMBERs AND THE ROUTING OF SIGNALS TO RECORDING
DEVICES AND DISPLAYZ ARE SHOWN ON DRAWING
Q02~E12019 SHEETS 1 TO 54 ALSQO SHOWN ARE THE MODEL
NUMBERs SERIAL NUMBER» AND RANGE ___OF EACH
TRANSDUCER »

Y
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63 MECHANICAL INSPECTION CHECKSHEET
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6o ELECTRICAL INSPECTION CHECKSHEET
' 'CHMBR'IES  'T/C  'DATA ! 'B1OMED.
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740 _____SYSTEMS AND SUBSYSTEMS TEST READINESS VERIFICATION

THE FOLLOWING PERSONNEL VERIFY THAT TMEIR EQUIP=
MENT IS READY FOR EXPOSURE TO THE TEST CONDITIONS
SPECIFIED IN THIS PROCEDUREs BEFORE SIGNINGs THE
RESPONS.IBLE PERSCNNEL HAVE GIVEN THE TEST DJRECTOR
A TPS OR AN EQUIVALENT CHECKSHEET

BIOMECICAL RECORDING____

SYSTEMs DATA SYSTEMs ;>
AND ELECTRICAL cae£> S
SUPPORT EQUIPMENT Eeble 2. Zoge
INSTRUMENTATION ENGINEER DATE
MECHANICAL BUILOUP Q. 44, a0
EQUIPMENT I - e wn ----—---:n\-:::-_.---- &.-‘.--2
EST DIRECTOR DATE

CHAMBER» EMERGENCY

EQUIPMENTs AND \&)“? b &E - \
FACILITY EQUIPMENT VAR WY B A4 e ‘
ITY TEST CONDUCTOR DATE
TEST CREWMEN AND 1&4{;9 V77 ]
INSIDE OBSERVERS - .o S ,
MEDICAL OFFICER DATE
' APy
TEST HARDWARE M. ---{.---- Z-/.’--/. %% |
ECS BRANCH REPRESENTATIVE DATE
{
Q/A VERIFICATION
AND ALL DR/MRR'S g Z@ Jf )2
DISPOSITIONED A T Pt Y- /S/
R6QA=AC INSPEC OR DATE

N . B o
{ w T T T T T e e e R o e T RN ol
Al et . L=
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TEST SEQUENCES.
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*THE FOLLOWING TEST SEQUENCES
*ARE TO BE PERFORMED AS THEY

t APPEARs THE TEST DIRECTOR WILL
'OIRECT THE PERSON INDICATED. IN
' SEQUENCE TO PERFORM THE ACTION
'REQUIRED BY THAT SEQUENCE. ALL
'SUCH DIRECTIONS SHALL BE GIVEN.
tOVER THE COMMUNICATIONS LOOP
tWITH THE PERSON RECEIVING THE
'DIRECTION VERIFYING THE
tCOMMUNICATION WAS. RECEIVED AND
*ALSO THAT THE ACTION WAS

.. YPERFORMEDs NO SEQUENCE SHALL BE

'PERFORMED UNTIL THE TEST
'DIRECTOR HAS DIRECTED THAT IT
*BE PERFORMED

. |

YENSURE MODE SWITCH ON TD
VCONSOLE IN UNMANNED MODE

[}

'PERFORM COMMUNICATIONS AND
'STATION STATUS CHECK

¢

'DURING COMMUNICATIONS AND STA=
'TION STATUS CHECK PERSONNEL

' SHALL ACKNOWLEDGE WITH A 'GO!
'OR 'NO GO' OVER THE CCMM LOOP
*AND IF APPROPRIATE BY ALSO DE=
*PRESSING THE 'GO' BUTTON ON
'THEIR STATION STATUS PANELe
‘WHEN ALL STATIONS HAVE REFORT=~ -
'ED A *GO' CONDITIONs THE TD
'SHALL DEPRESS THE 'TEST'! BUT=
'TONs IF DURING CONTINUATION OF
'THE TESTs A 'NO GO' CONDITION
*RESULTS AT ANY STATIONs THAT
'STATION SHALL INFORM THE TD
'OVER THE COMM LOOP OF THE 'NO
'GO' CONDITION AND THE TD SHALL
'RESET THE STATION STATUS CON=
'OITION TO 'NO GOs' THE TD
1SHALL THEN DECLARE A 'HOLD!
'CONDITION IF IT iS APPROPRIATE
*AND DEPRESS THE 'HOLD' BUTTON.
'WHEN ALL STATIONS ARE 'GO!
'AGAINy THE TD SHALL DEPRESS

REMARKS '

i

\L .

* mrr—

—
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TEST SEQUENCES =~ CONTINUED

' SQ' TO ! QPERATION REMARKS '
'THE 'TEST' BUTTON AND CONTINUY
'THE TEST SEWQUENCES

'Ae ASSISTANT TEST DIRECTOR
'

'Be INSTRUMENTATION ENGINEER
'

'Ce CABIN OPERATOR
'

'De G/A INSPECTOR
'

r---p-o-o--

'€¢ INSTRUMENTATION TECHNICIAN
'

"Fa ECSB REPRESENTATIVE _
'

'*Ge GSE_CONSQLE OPERATOR
'

'*He ECS MONITOR
'

‘1. ECS TECH
'

‘*Js GAS ANALYZER OPERATOR
'

tKe TRIM CONTROL UNIT TECH ..
'

'*Le =052 UNIT OPERATOR
'

*Me DARS OPERATOR
'

*Ne VIDEO TECHNICIAN
'

'Qs TEST SAFETY OFFICER
'

:Po TEST CONTROL QFFICER

'ALL STATIONS = THRQUGHOUT THE
YENTIRETY OF THE TESTs THE
'STRICTEST COMMUNICATIONS
'DISCIPLINE SHALL BE OESERVED AS
*FOLLOWSe s

'

[ A R e B L L B A S R B A S L I IR L A A

© -
[
[N
-
o

'Ae COMMUNICATIONS SHALL BE KEPT
' TO A MINIMUM

'

'Be WHEN SPEAKINGs IDENTIFY THE
' STATIONS BEING CALLED AND

' THE STATION CALLING AND

.-OQ-------OQ«"-o'---‘o---‘-’-or-----’c----o-o-.

¢
¢
]
'
'
'
!
J
'
!
L
!
¢
t
¢
!
J
¢
t
¢
'
)
4
]
]
]
J
t
.
L
¢
i
L
[}
¢
J
!
'
1
[}
¢
'
L
¢
J
)
!

- e e S m ® @ W e W B GBSV S W W ® W B ® W W W B W @E e ® @ ®w w




CSD=A=~1069 APOLLO 13 LIOH CANISTER EVALUATION 30

TEST SEQUENCES = CONTINUED

' s TO ! OPERATION ' REMARKS '
' '  WAIT FOR A RESPONSE BEFORE

' PROCEEDING '

' ]

'Co IF A PRIVATE CONVERSATION 1S°

' DESIRED WITH ANOTHER STATION'

' APPROVAL MUST BE OBTAINED

-  FROM THE TD

]

D¢ INFORM THE TD WHENEVER

' LEAVING AND RETURNING TO

' A STATION

'

"Eo GLOSE ALL MIKE SWITCHES WHEN

' NOT IN_USE

R i

.

'"Fe ALL TEST PERSONNEL WILL BE
' REPLACED ONLY BY THEIR

' ALTERNATE AT_A TIME DETER=

' MINED BY THE TDe PRIMARY

' PERSONNEL WILL BE AWAY FROM ¢
'

'

- ep W @ W S > wm m W w W™ W =

THEIR STATIONS FOR A MAXIMUM!
OF FIVE MINUTES !

- W e W W W W E W W W W W W™ W W @ W o w -

004'TD PALL STATIONS ACKNOWLEDGE TD!'S
YCOMMENTS ON COMMUNICATIONS
'DISCIPLINE WITH A 'GO!

[ ]

P Ao

'Ae ASSISTANT TEST DIRECTOR
'

'"Be. INSTRUMENTATION ENGINEER
'

'*Cs CABIN OPERATOR..
'

'De Q/A INSPECTOR
'

'Fe ECSB REPRESENTATIVE

'Ge GSE CONSOLE OPERATOR
'

'He ECS MONITOR
'

- e ® ® & ® & ™ @ e @ W S e ® > SO ® e o o

‘I« ECS TECH
'

tJe GAS ANALYZER OPERATOR

@ W@ W B W W W W W @ W W W @ @ W W W W W @ B W @ WS @ W W W B W W W D @ w W N D@ wEe o e
-
-

- @ W W W W B W W B B W B W B P W D M @ W W W T M WD B WM W W W W B W @ W W W W W™ @ W@ W -
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s
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]
' YEo INSTRUMENTATION TECHNICIAN
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|}
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J
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TEST SEWUENCES_= _COMTINVED = .. —

L L X ] - o e -~ o - - o -- - v - - e am

' sQ' TO ! OPERATION ¢ REMARKS !

W O U SR TS S U D A RSB R S (O 00 (R SR G 06 4UDR U s OV CUD i IR I VR U R v U0 G, B g T T O T SV R Gy SR GUR G I - - S, ) S S0 G0 ey W S

' 'Ke TRIM CONTROL UNIT TECH ' '
'

'Le ~052 UNIT OPERATOR
'

*Me DARS OPERATOR
'

*Ne VIDEO TECHNICIAN
'

'Os¢ TEST SAFETY OFFICER.
'

'Pe TEST CONTROL OFFICER___
[ ]
005'ECS 'VERIFY ECS_CONFIGURATION AS
'"TECH' FOLLOWS e 0 o
1] 1§
'Ae_SUIT GAS.DIVERTER = PULL
' EGRESS

r

'
'Be CABIN GAS RETURN = EGRESS
, .

'*Ce SUIT CIRCUIT RELIEF = CLOSED

'De LMP ISOLATION VALVE = FLOW

'

'Ee COR ISOLATION VALVE = FLOW

'

'Fe CABIN REPRESS VALVE = 'AUTO!

'
'Ge ARS PRESS REG 'A' = !'CABIN'

[

'He ARS PRESS_REG 'B' = -'CABIN'
'

‘le DESCENT 02 VALVE = OPEN. . __
'

*Js ASCENT 02 NOs 1 = 'CLOSE!
'

‘Ke ASCENT 02 NOe 2 = 'CLOSE!
'
‘Le SUIT TEMP CONTROL = 'MAX
! HOT !
'

'Me CABIN DUPM VALVES = AUTO
'

*Ne H20 SEPARATOR = 'PUSH=SEP 1t!
' '

- W aE W@ @ W W B D D W W D @ W I A W W B W P W T @ W W B S N W E W W B W W W W W E

'O¢ CANISTER SELECT VALVE = '
' 'PRIMARY?!?

'
J
L}
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]
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J
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TEST SEQUENCES = CONTINUED

AP . U Y G I SR T STA 0N AN ) GUR GRS SUP SN (U U N A - on an . - e - G S S W B SR NS S PR S G o

tosQr TO ! OPERATION ' REMARKS '

'006'ECS 'VERIFY CIRCUIT BREAKERS AND
'TECHISWITCHES AS FOLLOWSeen

"Ae SIGNAL SENSOR C/B = CLOSED
'

'Be ECS DISPLAYS = CLOSED
'

'Coe DIVERT VALVE = CLOSED
'

iDe CABIN_REPRESS VALVE = CLOSED
'

R R

'E¢ SUIT ISOL VALVE = CLOSED
'

]
!
'
'
]
L
!
'
¢
]
!
¢
1

'Fo SUIT FAN CONTROL = CLOSED !
]
'
!
]
'
t
!
J
¢
!
'
[}

'Ge SUIT FAN 1 = CLOSED
'

'Ho SUIT FAN_2 = CLOSED
'lo CABIN FAN CONTROL._= CLOSED

tJe CABIN FAN = CLOSED
'
*Ke SUIT FAN SELECTOR TO SUIT
! FAN 1

]
'
¢
L]
'
]
L]
]
J
0
J
| t
'
'
[}
]
J
£
]
L
L]
'
]

007! DARS'START DATA SYSTEM AND ALL 'GMJ 104 23 19 20

' ! 'zmmAnnuE 0:00: 00

008'TCO 'ENTER CABINs INSPECT TEST SET=-
' 'UP AND NOTIFY TD WHEN INSPEC-
' 'TION 1S COMPLETE
J !

009'ECS 'CLOSE THE CABIN ALTITUDE
'TECH'LIMITING VALVE AND EWUALIZATION
' 'VALVESs THEN SECURE THE CABIN
' 17O INNER LOCK DOOR
' ]

010'CO 'ASCEND CABIN TO 27000 FT AT
' 155000 FT/MIN
t J

011'GSE 'TURN SMOKE SENSOR SWITCH 'OFF!
oP !

]
!
]
'
!
!
L]
¢
L
J
J
L
]
'
]
L
!
[}
[
'
J
L]
¢
L]
t
'
!
L]
t
]
J
'
'
'
¢
'
¢
¢
]
'
'
'
J
'

' ' !
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TEST SEQUENCES = CONTINUED

L E T T 2 2 T 3 T L Y T ¥y ¥ L Y Y Ly Ty Y Py ey Yy Y Y Y r YL LY

' sQ' TO ! OPERATION ' REMARKS '
'012'ECS 'AT 10,000 FTs UNDOG CABIN DOOR
. ' VTECH!
' ! t
'O13'TCUT'ESTABLISH OPERATION OF TRIM
oo 'CONTROL UNIT TO PROVIDE A FLOW
' 1OF 250 LB/HR WITH A SUIT H/X
' VINLET TEMP OF 38 PLUS OR MINUS
' '240 DEG F
' 1
014'GSE 'START OPERATION OF WALL CHILLER!
'OP  *AND CONTROL CABIN TEMP TO 55 !
' 'PLUS OR MINUS 5.0_DEG Fo NOTIFY!
' 'TD WHEN_STABLE  ___ '
' ]
015'VT 'START VIDEO RECORDING
! 1]
' t

'016'TD “TURN CABIN PQOWER 'ON'
'

'O0l7'GA. 'START SAMPLE PUMPS
' ' '

'0l8'GA 'PLACE GAS ANALYZERS IN MODES AS
'

- B B B W W W® W W w ® W e @ -

' '"FOLLOWSs 0o
]
' *Ae CABIN/ZELS CABIN -
] 1
' tBe CDR SUIT OUT
' ¢
' 1Ce LMP SUIT OuUT!
Y [ 1 ] [] 1

¢ t ]

01l9'MT 'BEGIN INJECTION QOF CO2 AT tGMT 105 01 55 00
' 11100 SCCM J P Y T L T T T

] '

020'MT ' INCREASE CO2 INJECTION RATE *GMT-105 04 19 00
] 'To 2000 SCCM ) P Y Y T PRy Y Y
¢ '

021'ECSB'INFORM TD WHEN SUFFICIENT DATA
! 'HAS BEEN COLLECTED

] ]

022'MT 'YTERMINATE CO2 INJECTION

' '

f s

'023'TD *TURN CABIN POWER OFF

' ' [}

'024'CO 'DESCEND CABIN TO SITE AT 5000
' ' 'FT/MIN

GMT 105 15 59 00

- W W W ® @ W W B ® S W e @ e @& = e -
-
@ W G M G W@ @ W W W B W W W W W A W W W W W W W @ @ W D W W B W W B W @ @ W W W S W W W W @ »
P4

ey
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TEST SEQUENCES = CONTINUED

R D (R G RS TR AR G AN Y D SR AR R VR AN D SR S B 550 (VW ST UL T P TS UV U GE G G D AN S SNY (NSG S A SN S SR FRNS D Uy SO SO ST (N GR (IVY RN G5 0N iy D S

't sQ* 10! OPERATION ' REMARKS '
N '025'DARS'STOP DATA SYSTEM AND ALL YGMT 10% 17 41 37
! ' ' RECORDERS ' - e sy . (S oy 0% o

1026'VT 'STOP VIDEO TAPE RECORDING

' ] ]

1027'TCO 'ENTER CABINs INSPECT TEST SET=-
oo 'UP AND NOTIFY TD WHEN INSPEC=
oo '"TION 1S COMPLETE ___

[} ] '

"028'ECS 'CLOSE THE CABIN ALTITUDE LIMIT=-
' 'TECH'ING VALVE AND EWUALIZATION
oo 'VALVESy THEN SECURE THE CABIN
oo 17O THE INNER LOCK DOOR

] ' ]

'029'UARS'RESTART DATA SYSTEM AND ALL
N ' RECORDERS

'030'VT 'START VIDEO RECORDING _.
¢ | S ]

Y031'CO 'ASCEND CABIN TO 27000 FT AT
oo 15000 FT/MIN

J L] ]

1032'GSE 'TURN SMOKE SENSOR SWITCH 'OFF!
' top !

[} ‘ 1}

Y033'ECS 'AT 10,000 FT» UNDOG CABIN DOOR
' 'TECH!

' L ! | B

'034'TD *TURN.CABIN POWER ON '
1 ' ¢ '

GMT 105 20 55 14

B W B G w W a WP W W W@ W G S W e N W W W W W e = -
- H

1035'MT 'BEGIN INJECTION OF CO2 AT 'GMT 105 20 55 20
] ' ' 1100 SCCM t - - s v ws  on et nn
[} ] ) ¢

1036'MT 'TERMINATE €02 INJECTION 'GMT 107 09 09 00

' ' '
'037'TD  'TURN CABIN POWER OFF

]
]
' ] t J
1038'CO 'DESCEND CABIN TO SITE AT 5000 !
Voo YFT/MIN '

]

'
L
'
L]
t
'
!
!
'
t
!
¢
'
]
‘
J
!
'
¢
]
'
J
t
'
J
'
'
'
J
'
t
t
J
L)
!
'
!
t
'
L
' L] ' '




CSD~A=1069 APOLLO 13 LIOH CANISTER EVALUATION 35

TEST SECUENCES. ~ CONCLUDED

' sQ' TO ! OPERATION ' REMARKS !
'039'DARS'STOP DATA SYSTEM AND ALL 'GMT 107 09 18 00
! ! ! RECORUERS J 48 05 o om0 e 90e R A W wu E-
1 ] ]

'Q40'VT 'STOP VIDEQ TAPE RECORDING
' ' '
'O041'ALL 'SECURE ALL SYSTEMS PER POST=-

' ' 'TEST CHECKLISTS
' ' ' ' -

- - @ - -
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CSD=A=1069 APOLLO 13 LIOH CANISTER EVALUATION 36
940 TEST DEVIATION SHEET

'PGs 'PARA/! DEVIATION ' REASON '
' ! SEQ ¢ L [}

0 G 00 MO (0 A divia St B R V0 A0 d Bt G0 R0 D BBUR IR VT MY By WY S e VR AND G B0 SN0 SN} T 400 Sile 0 G0N Juiy (0 $oids Gty H00) 0o IS AAR EW) SR IV GE) R CWIR STR ST CTTD STV U GOV D A0 M

'FINAL TEST PROCEDURE HAS BEEN
'"UPDATED TO REFLECT ALL TEST
'DEVIATIONSe SIGNED TEST
'DEVIATION SHEETS ARE FIILED
'WITH THE ORIGINAL TEST PROCE=
‘DURE IN SYSTEMS TEST BRANCH
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PREPARED BY==emmmmemcccccamcccccceaceeeaaDATEamme=
TEST_DIRECTOR
APPROVED BY==eeocaca= - - DATE
INSTRUMENTATION ENGINEER
APPROVED BY===mccamna= - - ==DATE
SYSTEM ENGINEER
APPROVED BY== - - -=DATE -
REQA=QC INSPECTOR
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