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FINAL EXPERIMENTS HISSIOH rmLr::S 

ALSEP 5 

REV A 

PREFACE 

THIS DOCUHENT CONTAINS REVISION A TO TIlE FIlIAL EXPERDIENTS 
J'1ISSION EULES FOR ALSEP 5 AS OF IwvmmER 24 , 1972. TIllS 
REVISION IS PRUnED ON YELLOH PAPER A~iD EACH SUBSEQULilT 
REVISIOlI HI LL BE PRrTTED ON A DIFFERENT COLOR OF PAPI:R FOR 
EASY P.ECOG~HTION. 

THIS DOCmU::~lT HAS BEEi-J PREPARED BY TEE FLIGHT CONTROL 
DIVISION, :1ANl-JED SPACECRAFT CENTER , HOUSTON, Tr:;XAS , HI'l'H 
TECHNICAL ASSISTA~ICE BY LTV /KENTROn IIA'. lAII , LTD. 

IT IS SUGGESTED TlIAT l;.LJY ORGANIZATIO~l HAVI~~G COI1: lI:~lTS, 

GUESTIONS, OR SUGGESTIONS CONCER!.HUG THESE rUSSIOn RULES 
CONTACT HR. JOHN II. TEHPLE, FLIGHT OPERA'l'I01~S AND REcov:eRY 
BRAiICH, BUILDI:IG 30, ROO!1 2058, 713-483- LI126. 

ANY REQUES't'S FOR ADDITIOHAL COPIES OR ClIA:-JGES TO TIrE 
DISTRIBUTION LIST HI APPENDIX B OF THIS DOCUIU:;;JT :mST BE 
MADE IN HRITING TO HR. HmvARD~·l . TIHDALL, JR ., DIRECTOR OF 
FLIGHT OPERATIONS, t1ANNED SPACECRAFT CENTER, HOUSTon, TEXAS . 

THIS IS A CONTROL DOCUr.1EHT AND ANY CHANGES !-.RE SUBJECT TO 
TIlE CHAilG2 CONTROL PROCEDURES DELITlEATED IN APPEIJDrX C. 
THIS DOCUMENT IS ;-JOT TO BE P-EPRODUCED \HTHOUT 'l'HE IlRITTEIJ 
A.PPROVAL OF THE CHIEr.', FLIGHT CO~-JTROL DIVISIon, rll~i. I~mD 

ST' ACECRAFT CENTER, IWUS TO:-l, TEXAS. 

i\PPROVED BY: 

II H RD T,J. TI:WALL, 
DIR.LCTOR OF FLIGliT OPI:RATIOiW 

ii 



R ITEM 

NASA - Manne d Spacecraft Center 

MISSION RULES 

SECTION 3 - ALSEP OPERATIONAL GUIDELINES 

ALSEP OPERATIONAL GUIDELINES 

32-1 GENERAL 

A 

TSG 291 A 

A. THESE ALSEP GENERAL OPERATIONAL GUI DELINES ARE BASED ON OBJECTIVES IN THE 

FOLLOWING PRIORITIES: 

1. HFE (HEAT FLOW EXPERIMENT) 

2. LSP (LUNAR SEISMIC PROFILING) 

3. LSG (LUNAR SURFACE GRAVIMETER) 

4 . LMS (LUNAR MASS SPECTROMETER) 

5. LEAM (LUNAR EJECTA AND METEORITES) 

NOTE 

RIPPLE-OFF SEQUENCE IS: 

1. PDR 1 (7W) 

2. PDR 2 (14W) 

3. LMS 

4. LEAl-1 

5. HFE 

6. LSG 

7. LSP 

B. THE GATHERING OF SCIENTIFIC DATA WILL NOT BE COMPROfUSED FOR ENGINEERING 

OR TEST PURPOSES. 

C. REDUNDANT OR BACKUP SYSTEHS HILL NOT BE SELECTED UNLESS A FAILURE I,ARRANTS 

SUCH ACTION. SWITCHING TO REDUNDANT SYSTEMS WILL NOT BE ACCOHPLISIlED TO 

SATISFY E~lGINEERmG TESTS UNLESS I\LL SCIENTIFIC HISSION OBJECTIVES HAVE 

BEEN COMP LETED. 

D. NORH,\L BIT RATE HILL DE USED UNLESS SELECTIO;1 OF LOI"] BIT RATE I S REQUIRED 

FOR TilE COLLECTION OF ALSEP DATA. 

E. DEFORE HIPLEllENTING Atl'1 ~IISSIOU RULE ACTION DASED ON lIN APPARENT I\LSEP 

HALFUNCTION. IT IHLL BE 1\SCERTAINED THAT THERE IS NO PROBLEM WITH TilE STOll 

SUPPORTING SITE. 

F. UPLINI: SWITCH INHIBIT CMD 174 I'iILL BE SENT TO INHIBIT THE UPLINK SIHTCH 

FUNCTIONS. 

MISSION REV DATE SECTION 
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R ITEM 

NASA - Minned Spacecraft Center 

MISSION RULES 

SECTION 3 - ALSEP OPERATIONAL GUIDELINES 

32-1 G. ALSEP EXPERIMENTS WILL NOT BE COMMANDED TO "OFF" UNLESS THE ACTION IS 
(CON'r ) 

JUSTIF IED BY AN &~OMALY. 

H. NO COMMAND FUNCTION CAN BE EXECUTED I N AN EXPERIHEN'l' (OTHER THAN "OFF," OR 

"OPERATE" ). BY GROUND COMMAND OR BY ONBOARD TIMER, UNLESS THE EXPERIMENT IS IN THE 

"OPERATE II MODE .. 

I. THE ALSE P SHORTING SWITCH WILL BE ACTIVATED ASAP AF'l'ER CENTRAL STATION 

DEPLOYMENT. 

J. IF THE GROUND IS UNABLE TO OBTAIN DOWNLINK, THE GROUND IUT.L REQUEST THE ASTRONAUT TO 

ROTATE THE RESET pmlER S~iITCll TO RESET AND THEN TO POWER. 

K. THE CENTRAL STATION AP~1 AND PDR WILL BE USED TO MAINTAIN AN AVERAGE INTERNAL 

THEImAL PLATE TEMPERATURE GREATER THAN 0 DEGREES F AND LESS THAN 132 DEGREES F 

UNi.ESS THE RE IS &'1 ANOI1ALY REQUIRING TIlE APM TO BE OFF AND/OR THE POWER IS REQUIRED 

TO MAINTAIN EXPERIMENT INTEGRITY. 

L. RESERVED 

M. THE HFE BORE HOLES WILL HAVE PRIORITY OVER THE DRILL CORE STEM. TIlE HFE 

BORE HOLES WILL BE ATTEMPTE D FIRST. IF PROBLEMS ARE ENCOUNTERED, EFFORTS 

ON BORE HOLES WILL BE TERMINATED AFTER A TOTAL OF 20 MINUTES ACCUMULATED 

DRILL "ON" TIME. 

N. IF A HARD OBJECT IS ENCOUNTERED THAT REDUCES DRILL RATE TO LESS THAN 

APPROXIMATELY 5 INCHES PER MINUTE ON EITHER HFE PROBE HOLE, THE FOLLOWING 

WILL BE ACCOMPLISHED: 

1 • IF THE SECOND STEM SECTION IS NOT ATTACHED, IUTHDRAW AND START AT A 

DIFFERENT LOCATION FOR MAXIMUM OF ~10 WITHDRAWALS. 

2. IF THE SECOND STE~1 IS ATTACHED, CONTINUE UNTIL APPROXIMATELY ~ MINUTES 

OF POWER "ON" TIllE FOR THE DRILL STRING HAS ELAPSED. 

O. HFE CONDUCTIVITY MEASUREMENTS IN MODE II AND MODE III WILL PLAN TO BE COMPLETED 

PRIOR TO TERMINATION OF CONTINUOUS REAL-TIME SUPPORT. 

P. IF TilE CREW MUST RETURN TO THE LM PRIOR TO COMPLETE ALSEP DEPLOYMENT, THE 

SHORTING SWITCH WILL BE ACTIVIATE "ON " IF THE ANTENNA IS EIlPLACED. IF 

TilE ANTENNA IS NOT EMPLACED, THIS SWITCH WILL NOT BE ACTIVATED (PICK UP 

HERE ON EVA 2). 

MISSION REV DATE SECTION 
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R ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - ALSEP OPERATIONAL GUIDELINES 

32-1 Q . THE LSP IS THE ONLY EXPERIMENT THAT WILL BE COMMANDED l'lIIJ;.LE IN LSP FORMAT. 
(CONT) 

A 

1\ 

A 

R. THE ALSEP WILL BE IN LSP FORMAT DURING LM LIFT-OFF AN D LM ASCENT STAGE IMPACT. 

S. FOR ANY ~~LFUNCTION DURING A SURFACE TASK, A MAXIMUM OF 10 MIN~TES WILL BE 

SPENT ON THE CONTI NGENCY PROCEDURE BEFORE THE TASK IS ABANDONED, WITH THE 

FOLLOWING EXCEPTIONS: 

1 • RTG FUEL ING 

UP TO 20 MINUTES lULL BE lILLOWED IN EXERCISING RTG FUELING CONTINGENCY 

PROCEDURES. 

2. ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTIONS ------- - -- ------- - ----- -----------
UP TO 20 MIN UTES WILL BE ALLOIVED FOR ~IAKING THE CABLE CONNECTION. 

3. ALSEP ANTENNA 

UP TO 3 0 MINUTES lULL BE ALLO\'IE D FOR ERECTION AND lILIGNlIENT . 

NOTE 

NOVING ALSEP DEPLOYMENT TO LATER EVA WILL BE CONSIDERED 
IF ADDITIONAL TIME SPENT ON CONTINGENCY PROCEDURES ARE 
REQUIRED TO ATTAItl AN OPE RATIONAL ALSEP. 

T. FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DI:PLOYtlENT, TilE 

FOLLOllING PREFERRED DEPLOYHENT INTERRUPTION POINTS WILL BE OBSERVED IF 

PERllITTED BY CRE\-l SlIFETY CONSIDERATION: 

1. REMOVE ALSEP PACKAGES 1 AND 2 / CLOSE SEQ BAY DOOR / REPOSITION ALSEP 

PACKAGES l'IITH HANDLES UP AND 11ITlI LXPERH!ENTS FACItIG TIlE SUN 

IHTHIN +15 DEGREES. 

2. TILT FUEL CASK (Dm!E NOT RE~IOVED). 

3. TILT FUEL CASK / REI-lOVE DOME / DO NOT DEFUEL. 

4. FUEL RTG / THEN CARRY ALSEP TO DEPLOYMENT SITE / REI'IOVE SUBPALLETS 

FROM PACKAGE 2 / CARRY PACKAGE 1 TO EfIPLOYMENT SITE / DO IIOT 

ACTUATE SllITClIES. 

5. CONNECT RTG, llFE , AND LEM! CABLES CS / REMOVE LSI' TO G/n, LSG, AND LllS FRON SUB-

PACKAGE 1 /ALIGI1 CS AND RlIISE SUNSHIELD / RAISE NITENNA Ml\ST / HOUNT GnmAL, 

AND ANTENNA / LEVEL AND ALIGN ANTENNA / ROTATE SHORTING SIHTCII OU 1'lAY 

BACK TO LlI. 

6. DEPLOY ALSEP EXPERIMENTS AND Cm!PLETE TASKS / A HOLD POINT EXISTS AFTER 

A EACH EXPERH1ENT IS DEPLOYED / rrOTATE SHORTING SlHTCII ON I'IAY BACK 

TSG 291 A 

'fO LM. 
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NASA - Mann ed Spacecraft Center 

MISSION RULES 

SECTION 3 - ALSEP OPERATIONAL GUIDELINES 

R ITEM 

3 2- 1 U. IF ALL SPOTS ON TEMP LABEL ON HORSE COLLAR ARE BLACK AFTER FUELING RTG, CREI~ 
(CONT) 

MUST REMOVE HORSE COLLAR l'IITH UHT AND SET IT ASIDE . CREW MUST NOT TOUCH 

A HORSE COLLAR UNTIL IT HAS COOLED SUFFICIENTLY ( 10 MINUTES). 

V. ALSEP DEPLOYMENT 11ILL NOT BE STARTED IF IT IS KNOWN THAT LESS THAN 1 HOUR 

15 MIN IS AVAI LABLE FOR ALSE P IN EVA 1 . 

3 2- 2 LMS 

A ,"\. THE LMS ,,/ILL BE TURNED ON ASAP AFTER DEPLOYMENT TO VERIF Y HIGH VOLTAGE AND ErHSSION 

A OFF AND SET BAKE-OUT HEATER F LAG TO OFF . 

B. THE DUST COVER WILL BE REMOVED APTER THE LAST LSP CHARGE HAS DETONATED 

OR HAS BEEN SAPED OR AI-I-41 EXCEE DS 160 DEGREES F. 

A c . THE LMS WILL BE BAKED-OUT UNTIL THE ION SOURCE TEHP (AM-6) IS GREATER THAN 210 DEG C 

A FOR 9 HOU RS. 

A 

A 

D. THE HV AND F I LAMENT lULL NOT BE COMHANDED ON UNTIL AM-OS IS LESS THAN 

o DEG C AND AM-03 IS LESS THAN 0.3 MICROAMPERES. 

32-3 LEAM 

A . THE LEAr\ MIRROR COVER IHLL BE REHOVED ASAP AFTER THE LAST LSP CHARGE HAS DETONATED 

OR HAS BEEN SAFED, AND SENS OR COVER lULL BE REMOVED 48 HOURS AFTER SUNSET. 

B. THE LEAM CAL COMHANDS WILL BE INITIATED DAILY OR DURING EACH SUPPORT PERIOD 

BY GROUND CO~WAND IF THE SEQUENCE TIMER FAILS OR IS INHIBITED. 

C . THE LEAM IHLL BE IN OPERATE rIO DE (FOR 2 HOURS) ASAP AFTER DEPLOYI-IENT unLESS AJ-11 IS 

GREATER THAN OR EQUAL TO 150 DEG F AT WHICH TII1E THE LEAM lULL BE COMl'1ANDED TO OFF. 

D . IF AJ-011 REACHES 167 DEG F IN TIlE OFF MODE, THE MIRROR COVER WILL BE RELEASED. 

32-4 LSG 

A. THE LSG WILL BE COMHANDED "ON " ASAP AFTER DEPLOYHEtlT. 

B. THE CREW WILL REPORT RECHECK OF LEVEL AND ALIGNHENT AND FREEDOM OF GIMBAL AFTER 

EXPERIMENT IS HANUALLY UNCAGED. 

MI SSION REV DATE SECTION 
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R ITEM 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - ALSEP OPERATIONAL GUIDELINES 

32-4 C . SLAVE HEATER POWER OFF (COMMAND 064) lULL BE COMMANDED PRIOR TO BEGINNING A MASS CHANGE 
(CONT) 

A 

A 

A 

32-5 

A 

A 

TSG 291 A 

OR BEAH CAGING COMMAND SEQUENCE. 

1' . S LAVE HEi'.TER lULL BE COMMANDED "ON" AFTER MASS AND BEAM CAGING SERVOS ARE COMl1ANDED OFF 

E . THE SENSOR BEAM lVILL BE CAGED PRIOR TO COMMANDING THE MASS CHANGING HOTOR ON. 

F. TIlE COMMAND DECODER I"lILL BE COMl1ANDED OFF AND THE SLAVE HEATER COMMANDED ON PRIOR 

TO COHHANDING 'rHE EXPERII1ENT TO STBY OR OFF. 

G . TilE NORMAL CONDITION FOR THE COHI1AND DECODER IS POWER OFF, UNLESS ACTIVELY ENGAGED IN 

COMMANDING OF LSG IIULTIPLEXED C0I1MANDS. IF TilE DECODER IS TO BE IDLED FOR 10 14INUTES 

OR MORE BETWEEN COMI1ANDS, SET ALL ZEROS IN TilE REGISTER FOR THE IDLE PERIOD . 

lJ . TilE SCREW SERVO AND TILT SERVO vilLI. NOT BE OPERATED SIMULTANEOUSLY. 

1. NORTH/SOUTH TILTING OPERATIONS WILL ALI1AYS BE COIIPLETED PRIOR TO BEGINNING EAST/I'IEST 

TILTING OPERATIONS. 

J. TIlE FINAL A["JUSTMENTS OF THE SCREl1 SERVOS SHOULD ALl111YS BE A VERNIER DRIVE IN THE UP 

DIRECTION. 

K. INSURE RESERVE POWER IS 14 WATTS OR GREATER BEFORE COM/lANDING IIASS CHANGE MOTOR ON. 

L . IF COMMAND OCT 070 IS SENT AND THE COMl1AND REGISTER IS NOT RESET TO ZERO, Tim 

COMMAND DECODER I'll LL NOT BE COMl1ANDED OFF. 

LSP 

A. RESERVED 

B. RESERVED 

C. 11 30 IIINUTE LISTENING MODE WILL BE PLANNED \'iEEKLY. 

D. THE ALSEP WILL BE IN LSP FORMAT AND FIRE PULSES TRANSHITTED FOR 1 HOUR PRIOR TO THE 

FIRST NOMINAL TIME-OUT TO 2 I10URS lIFTER TIlE LAST NOMINAL TII1E OUT FOR EACH GROUP OF E/P' S 

ON AN EVA. 

E. DEPLOYHENT OF AN LSP EXPLOSIVE PACKAGE (EP) lULL BE TERlIINATED ANY TIME LESS THAN 

FOUR SAFETY FEATURES REMAIN. THE FOLLONING CONDITIONS MUST BE MET BEFORE THE EP 

CAN DETONATE: 

1. ASTRO SWITCH 2 ROTATED TO CW (ENABLE) POSITION. ENABLES 29 V TO TilE LSP CENTRAL 

ELECTRONICS . 

2. LSP "OPERATE" CHD (OCTAL 055) RECEIVED BY LSP CENTRAL ELECTRONICS. 

MISSION REV DATE SECTION 

~POLLO 17 A 11/24/72 ALSEP OPS 
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R ITEM 

A 

A 

32-5 
(CONT ) 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 3 - ALSEP OPERATIONAL GUIDELINES 

3. LSP TRANSMITTER PULSES ENABLE CMD (OCTAL 156) RECEIVED BY LSP CENTRAL ELECTRONICS. 

4 . LSP FORMAT ON CMD (OCTAL 00 3 ) RECEIVED BY THE ALSEP CENTRAL STATION DDP. 

5 . SAFE/ARM SLIDE TO THE ARM POSITION. 

NO'l'E 

STATUS OF EACH OF TIlE PRECEEDING FIVE SAFETY 
FEATURES IS AS FOLLOWS , 

ALSEP DEPLOYMENT 
CHARGE DEPLOYMENT 
LSP PASSIVE LISTENING. 

FEATURES SAFED TOTAL NUMBER SAFED 

1,2,3,4,5 
2,3,4,5 
3,5 

5 
4 
2 

*NOT PLANNED WHILE CREW IS ON SURFACE . 

A BATTERY TIMER AND CIRCUIT ACTIVATION IS NOT 
A CONSIDERED IN THE ABOVE SAFETY FEATURES BECAUSE 
A NO STATUS I NDI CATIONS EXISTS AFTER THE PIN 

I~S BEEN PULLED. 

F. DO NOT ]',CTIVATE LSP ANTENNA UNLESS DEPLOYED GREATER THAN 6 METERS FROl1 THE CENTRAL STATION. 

32-6 HFE 

A 

A 

TSG 291A 

A. SEQUENTIAL COMMAND UPLINKED TO THE HFE WILL BE SEPARATED BY AT LEAST 54 SECONDS IN NORMAL 

BIT RATE AND 108 SECONDS IN LOl~ BIT RATE. 

B. A CONDUCTIVITY MEASUREHENT WILL NOT BE INITIATED UNLESS THERE WILL BE SUFFICIENT POl~ER TO 

COMPLETE THE MEASUREMENT WITHOUT INTERRUPTION . ONCE A PROBE HEATER IS TURNED ON FOR AN 

EXPERIMENT, IT WILL NOT BE TURNED OFF UNLESS TIlE CONDUCTIVITY MEASUREMENT IS TO BE 

TEID1INATED, OR OTHER ALSEP CONTINGENCIES ARE TO BE CORRECTED. 

C. IlliEN OPERATING IN HODE I, HEATER STATE "OFF" WILL BE SELECTED. 

D. HFE WILL BE IN MODE I WHEN SELECTING PCU ' S. 

MISSION REV DATE SECTION 
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R ITEM 

32-7 

A 

A 

32-8 

NASA - Mann ed Spacecraft Ce nter 

MISSION RULES 

SECTION 3 - ALSEP OPERATIONAL GUIDELINES 

INSUFFICIENT POt1ER FOR SIMULTANEOUS SUPPORT OF ALL EXPERIMENTS 

AUTO THEJU.IAL CONTROL OF THE EXPERIMENTS t1ILL BE INHIBITED IF ADEQUATE PONER IS NOT 

AVAILABLE. THERMAL CONTROL WILL BE MANUALLY MANAGED TO PRECLUDE RIPPLE-OFF OF 

EXPERIMENTS . INDIVIDUAL EXPERIMENT COMMANDS THAT REQUIRE CENTRAL STATION HEATER 

POWER WILL BE HELD TO A MINIMUM. CENTRAL STATION AVE~~GE TEMPERATURES WILL BE 

ALLOWED TO GO AS LOt1 AS -10 DEG F IF THE HEATER POWER IS REQUIRED FOR OPERATION OF AN 

EXPE RIMENT . 

EXPERIMENT INTERFERES t1ITH ANOTHER EXPERIMENT OR THE CENTRAL STATION 

I F IT IS DETERMINED THAT ANY EXPERIMENT IS A STEADY SOURCE OF INTERFERENCE TO ANOTHER 

EXPERIMENT, OPERATION OF THE I NTERFERING EXPERIMENT WILL BE CURTAILED (BUT NOT TERMINATED) 

AS LONG AS THAT EXPERIMENT IS STILL RETURNING DATA. IN NO CASE, HOWEVER, WILL ANY EXPERIMENT 

BE REMOVED F ROM ITS DESIRED OPERATIONAL CONFIGURATION FOR MORE THA.~ 80 PERCENT OF ANY LUNAR 

DAY (29.5 EARTH DAYS) . 

32-9 THE EXPERIMENT STATUS WHILE ALSEP IS IN LSP FORMAT FOR LM ASCENT, LM ASCENT 

TSG 291A 

STAGE IMPACT, AND EP DETONATION IS: 

HFE - ON 

LSG - ON 

LEAM - OFF 

LI-lS - OFF 

RULE 32-10 IS RESERVED. 

MISSION REV DATE SECTION 
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RULE CONO IT ION/MAL FUNCT I ON 

32-1 AVG THERM PLATE -
T GREATER THAN OR 

A EQUAL TO 132 DEG F 

A 32-1 Av e THERM PLATE -
T LESS THAN OR EQUAL 
TO .- 10 DEG F , 

! ! 

I 
A 32- 1 A VG THERM PI.A'rE-

T LESS THAN OR EQUAL 
TO ZERO VEG F OR 
GREATER THAN OR 
EQUAL TO 12S DEG F 

RULE NUMBERS 32-14 
THROUGH 32-20 ARE 
RESERVED. 

MISS ION 

APOLLO 

'l'Sr,. 2' .1 1 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 - ALSEP SPECIFIC RULES 

PHASE RULING CUES/NOTES/ COMMENTS 

A. CMD 7W POR ON. A. CMD 017 
B. CMD 14W POR ON. B. CMO 022 
C. CMD BOTH 7W AND 14W C. CMDS 017 AND 022. 

POR ON 

CMD ARM OFF C~lD SA031 APM 1 OFF 
CMD SAl13 APM 2 OFF 

SELECT REDUNDANT CMD SA060 PCU 1 
APM/PCU SYSTEM CMD SA062 PCU 2 

REV DATE SECTION GROUP PAGE 
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RULE COND IT ION/MAL FUNCT ION 

32-2 FAILURE OF AUTO 
SWITCH OVER TO 
REDUNDANT PCU 

A 32-2 RESERVE POWER LESS 
THAN 2.0 W. 

A 

A 

I 

RULE NUMBERS 32-23 
THROUGH 32-30 ARE 
RESERVED. 

MISSION 

APOLLO 

'ff..i G 2')1 

NASA - Manne d Spacecraft Center 

MISSION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING CUE S/NOTES/COMMENTS 

SELECT REDUNDANT PCU. AUTO SWITCHOVER TO PCU SHOULD OCCUR 
AT +12 VDC. OUT-OF-LIMITS (LESS THAN 
10.8 VDC/GREATER THAN 13.2 VDC) , PCU 2 
SEL - CMD 062 , PCU 1 SEL - CMD 060 . 

'!'HE FOLLOWING TM WILL BE 
OUT-OF-LIMITS: 

TM NOMINAL HI LO - -
AE-9 +12 +13.0 +11.0 
AE-7 +29 +31.3 +25.7 
AE-l0 + 5 + 5.4 + 4.6 
AE-11 -12 -11.0 -13.0 

VERIFY AE-2 CAL VOLTAGES WITHIN LIMITS . 

A. VERIFY PDR'S OFF CUES: 

B. CmlMAND EXPERHIENTS TO CS 60 FOR PCU 1 
LOWER POWER MODES 
BEGINNING WITH THE CS 61 FOR PCU 2 
LOWEST PRIORITY 
EXPERIMENTS. 

REV DATE SECTION GROUP PAGE 
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RULE CONDIT ION/MALFUNCT ION 

32-31 ALSEP FAILS TO 
RESPOND TO A 

A COMJ.!AND. 

I 
i 

RUI,E NUMBERS 32-32 
THROUGH 32-34 ARE 
RESERVED. 

I 

MISS ION 

APOLLO 

'l'SG 291 

NAS A - Mann ed Sp acec ra ft Cen ter 

MI SS ION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING CUES/NOTE S/COMMENTS 

A. REINITIATE 
COMMAND. 

THE ~: 

NO FUNCTIONAL VERIFICATION 
B. P£MOVE MODULATION NO FUNCTIONAL VERIFICATION 

AND REAPPLY MOD- WORD (CW) 
ULATION . REINITIATE 
THE CmIMAND . 

C. IF UNSUCCESSFUL , C. CMD 122 OCT 
SELECT REDUNDANT 
COMl-'.AND SYSTEM 
AND REINITIATE 
THE COMMAND . 

AND/OR 

D. IF UNSUCCESSFUL , D. UPLINK SWITCH OCCURS EVERY 
WAIT FOR UPLINK 61 HR , 49 MIN , 35 SEC. 
SWITCH TO REDUN-
DANT COMMAND SYSTEM. 

REV DATE SECTION GROUP PAGE 
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R RULE CONDIT ION/MAL FUNCT ION 

32-35 WEAK TM SIGNAL 

A 32-36 LOSS OF SYNC OR 
BAD DECOMED DATA 

A 
A 

32-37 LOSS OF TM MODU-
LATION 

A 
A 

32-38 GROUND UNABLE TO 
COMMAND HIGH BIT 
RATE OFF 

RULE NUMBERS 
32-39 THROUGH 
32-45 ARE RESERVED. 

MISSION 

APOLLO 17 

NASA - Manned Spacecraft Center 

MI SS ION RULE S 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING CUES/NOTES/COMMENTS 

A. COMMAND XMTR OFF SE- A. XMTR A OFF - CMD 013 
LECT REDUNDANT XMTR XHTR A SEL - CMD 012 

XMTR B OFF - CMD 014 
XMTR B SEL - CMD 0 15 

B. SELECT LOW BIT RATE B. LOW BIT RATE SEL-CMD 

A. SELECT REDUNDANT DDP A. PROC X SEL - CMD 034 
PROC Y SEL - CMD 035 
AB- 10 D/P STATUS 

B. SELECT REDUNDANT B. CMD 024 OR 025 
ADP 

C. SELECT LOW BIT RATE C. LOW BIT RATE SEL- CMD 

D. CMD XlITR OFF . SELECT 
REDUNDANT XMTR. 

A. SELECT REDUNDANT A. OlD 024 OR 025 
DPP 

B. COMMAND XMTR OFF. B. XMTR A OFF - CMD 013 
SELECT REDUNDANT XMTR A SEL - CMD 012 
XMTR. XMTR B SEL - CIID 014 

XMTR B SEL - CMD 015 

A. SEE RULE 32-31 
B. CHANGE DDP, THEN CMD 

DP FORMAT 
C. COMMAND UPLINK SNITCH 

(122) 
D. SWITCH PCU'S 

REV DATE SECTION GROUP PAGE 
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RULE 

32-4 
A 
A 

32- q 

I 
i 

I I 
I ! . 

CONDIT ION/ MALFUNCT ION 

FAI LURE OF TIMER 
INITIATED CAL 

FA J i,URi..: OF THERMAL 
CON"rpOL 

RULES 32-48 
THROUGH 32-50 ARE 
RESERVED FOR LEAM 

MISSION 

NASA - Manned Spacecr aft Cen ter 

MI SSION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING CU ES /NOTE S/COMMENTS 

MANUALLY COMMAND THE CALS . 
TWO 111 OCT 

MAN UALLY CONTROL HEATER DJ-2 9=1 WIlEN HEATER ON. 
STATUS. MAINTAIN AJ- 11 117 OCT . HEATER AUTO ON 
Bl::'l'WEEN - 20 DEG F AND OR EQUAL TO ZERO DEG F . 
150 DEG F. GREATER THAN OR EQUAL TO 

REV DATE SECTI ON GROUP PAGE 

APOLLO 17 A 11/24/72 ALSEP LEAM 
I\T.~F.P S RULES 4-5 

HTR CNTL 
LESS THAN 
AU'l'O OFF 
9 DEG F. 

NAS A - M SC 



RULE 

32-51 

32-5 

A 32-5 
A 

A 

A 32-54 
A 
A 

A 

A 32-55 
A 
A 

A 

TS<l 2,)1 

CONDIT ION/MALFUNCTION 

TENP LESS 
THAN MINUS 10 
DEG WITH EXP ON 

TEMP GREATER 
I'HAN 125 DEG F 

Fl,ILURE OF FIXED 
ION SOURCE MODE 

FAILURE OF CYCLIC 
ION SOURCE HODE 

FAILURE OF FILAMENT 

RULES 32-56 
THROUGH 32-60 ARE 
RLSERVED FOR LMS. 

MISSION 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING CUES /NOTES/ COMMENTS 

, -

CMD BACKUP HTR ON. CUE : 

AA-5 BASEPLATE TEHP 

CMD CA-7 

CHD BACKUP HTR OFF. CUE: 

AA-5 BASEPLA'rE TEMP 

CHD CA-1 

CMD EMISSION AND HV AA-11 EHISSION CUR NOT EQUAL 
OFF. CA-4 AND CA-15 TO 230 MA . 

CMD EMISSION AND AM-11 EHISSION CUR NOT EQUAL 
HV OFF. CA-4 AND TO 85 MA. 
CA-15 

CHO EHISSION AND HV AM- 12 OR Al'1-13 Ll::SS 
HV OFF. CA-4 AND THAN 1 . 2 AHPS 
CA-15 

REV DATE SECT ION GROUP PAGE 

APOLLO 17 A 1/24/72 ALSEP LMS 
ALSEP 5 I SPECIFIC RULES .4-6 

NAS A - MS C 



RULE CONDIT ION/MALFUNCT ION 

32- G 'l 'llLr.: li"\L cor~'rEOL 

,r,"l ILS ('rU ', ;1' UI Cli) 

A 

32 - 6 HASS CHANGE HOTOR 
WI ~L NOT RUN 

i\ 

I 

I 
[\. 32-6' BEAI,j STICKS TOP 

OR BOTTOH 

A 

A 32-6 THERMAL CONTROL 
A FAILS (TENP LOW) 

A 
A 

II 32-65 THROUGH 
32-70 liRE 
RESERVED FOR LSG . 

MISSION 

APOLLO 
ALSEP 5 

1}::Yi 2)1 

NASA - Manned Spacecraft Center 

MIS SION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CO ' ""T' H'E') .. ... .... 1 

PHASE RULING CUES/NOTES/ COMMENTS 

II. CllECK Plrr:SSl..i~E ;{DCE J~ P PESSllJ.L XlJC\":E r~ lJ I:::; ~:;rpl ~'l.'l~:::; 

ot' F. 

B . VERIFY S£;RVOS OFF. 

C. VERIFY DECODER OFF CUE: . 
DG-04 ~10ru:: THAN 52 DEG F 

CHD 5A064 

A. CHD MASS CHANGE CUE: 
SERVO OFF. 

~lASS CHANGING IS INHIBITED 

2~ ~j 

B . CND SLlI VI; HTR OFF • /HEN l'H£; SLAVE HEATER IS ON • 
IllllICATED. 

C . CO~lAND ~lASS SERVO 
ON. 

. :7'. 

TN 

A. C01-lNAND SCREW SERVO II . CJ.lD SCREW SERVO ON - LSG NUX 
HOTOR ON, FOLLOWED Oil) 13 VERNIER SLEW UP-21 
BY THE VERNIER SLEW VERNIER SLEW DOWN-22 
CO~D, \~HI CH 

DRIVES THE BEAl,j 
A\~IIY FRON THE STOP. 

B. UNCAGE BE AI,! B. CHD-10 

C. CAGE THEN UN CAGE C. CND-9 THEN CHD-10 
BEAN 

NOTE: 

SLAVE HTR HUST BE OFF TO 
UNCAGE. 

II . CHD PRESSURE 
XDUCER ON 

B. CHD DECODER 
ON 

REV DATE SECTION GROUP PAGE 

17 II 11/24/72 ALSEP LSG 
SPECIFIC RULES 4-7 
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RULE 

A 32-71 
A 

32-7 

t 
I 
I 

I 
32-7 

32-7 

32-7 

A 

T~3t-; 2<)1 

CONDIT ION/MALFUNCTION 

TRANSHITTER FAILS 
TO BEGIN PULSES 

UNABLE TO COHHAND 
LSP FORMATTING 

UNABLE TO COHHAND 
DP FORMATTING FROB 
LSP FORMATTING . 

GROUND UNABLE TO 
COH.MAND LSP TO 
STBY . 

UNEXPLAINED LOSS 
OF LOCK ON LSP 
FliT . 

32-77 THROUGH 
32-80 ARE 
RESERVED FOR LSP 

MISSION 

NASA - Manned Spacecraft Center 

MIS SION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING CU ES/NOTE S/ COMMENTS 
-

SEE RULE 32-31 

, 
A. SEE RULE 32-31 HUST BE IN LSP FORMATTING . 

EXPLOSIVE CHARGE FIRING HODE. 
B. CHANGE DDP THEN CHD 

LSP FHT. 

C. CHD 007 (LBR) • 
CHD 003 (LSP FHT). 
CHD 006 (NBR) • 

A. SEE RULE 32-31. 

B. CHANGE DDP, THEN CHD 
DP FORMAT. 

C. COHHAND 122 UPLINK 
SWITCHOVER. 

D. SWITCH PCU . 

A. CND LSP TO OFF . 

B. CONTINUE HISS ION WITH 
LSP IN OPERATE HODE . 

CHD DDP FORMAT ASSUHES RF CARRIER WITH 
CHANGE DP AND RETURN BODULATION STILL PRESENT 
TO LSP FORMAT . 

REV DATE SECTION GROUP PAGE 

APOLLO 17 A 11/24/72 ALSEP LSP 
AT."RP ~ "PIY'TRTfC R[Jr.R" U-A 

NASA _ MSC 



l\ 
l\ 

A 

A 
A 

A 

A 
A 

R RULE CONDIT ION/MALFUNCT ION 

32-81 UNABLE TO DRILL 
NORMAL HFE 
EMPLACEMENT HOLES. 

A. IF EITHER HOLE IS 
LESS THAN 40 
INCHES DEEP AND 

B. 

I C. 

DRILL IS 
INOPERABLE. 

IF EITHER HOLE IS 
LESS THAN 40 
INCHES AND DRILL 
IS STILL OPERABLE 

IF HOLE IS NOT 
NOMINAL DEPTH 

32-82 HAVE CHOICE OF 
DRILLING SECOND HFE 
HOLE OR CORE SAMPLE 
HOLE. 

32-83 DRILL RATE REDUCED 
TO LESS THAN 5 
IN./MIN. 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING 

A.1. HAND-AUGER AND 
HAMMER BORE STEMS 
INTO SUBSURFACE AT 
LEAST 40 INCHES. 

2. IF UNSUCCESSFUL 
INSERT PROBE INTO 
HOLE HADE BY A 
DOUBLE CORE TUBE. 
FILL HOLE AROUND 
PROBE. 

3. IF LESS THAN 40 
INCHES, LAY PROBE ON 
SURFACE AND ORIENT 
BLACK TAPE ON CABLE 
NORTH/SOUTH. 

CUES/NOTES/COMMENTS 

B. DRILL DEEP CORE AT B. USE TREADLE AND EXTRACTOR 
TO HOLD SOIL IN PLACE. 
MOVE THREADLE AT LEAST 

C. 

A. 

SHALLOW BORE LOCATION 
AND INSERT PROBE IN 
HOLE THROUGH TREADLE, 
AND CAVE SOIL IN 
AROUND PROBE . 

PLACE PROBE IN HOLE AS 
FAR AS IT WILL GO . 
EMPLACE LOWER 
RADIATION SHIELD ON 
THE TOP OF THE PROBE, 
EMPLACE HIDDLE 
RADIATION SHIELD 
BELOW LUNAR SURFACE 
OR ON TOP OF PROBE. 

DRILL SECOND HFE 
PROBE EMPLACEMENT 
HOLE 

IF LESS THAN TWO STEM 
SECTIONS ARE l\TTACHED 
TO THE POIIER HEAD, 
WITHDRAW lIND START AT 
NEW LOCATION FOR 
MAXIMu/1 OF THREE 
LOCATIONS FOR EACH 

10 FEET DOI1N THE CABLE 
TOI'lARD THE ELECTRONICS. 

HFE HAS PRIORITY OVER CORE 
SAMPLES 

A BORE. 

MISSION REV DATE 

B. IF TllO OR MORE STEM 
SECTIONS ARE ATTACHED 
TO THE POWER IIEAD, 
CONTINUE UNTIL 10 
MIN OF POWER 01'1 TI~1E 

FOR THE DRILL STRING 
HAS ELl\SPED. 

SECTION GROUP 

APOLLO 17 l\ 
ALSEP 5 

1/24/72 ALSEP HFE 
SPECII'IC RULES 

PAGE 
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A 
A 
A 
A 
A 

A 
A 
A 
A 

A 
A 
A 

RULE CONDIT ION/MALFUNCT ION 

32- 8 HFE INTERRUPTED 
DURING CONDUC
TIVITY MEASUREMENT 
(HEATER ON) 

A. DURING MODE 
II : 

1. HEATER 
GOES 
OFF . 

2. HEATER 
GOES TO 
MODE III 

32-8~ HFE DOWNLINK DATA 
LOSES SYNC 

32-8 HFE ELECTRONICS 
REFERENCE TEMPER
ATURE IS INCREASING 
TO GREATER THAN 333 
DEG K. 

32- 8 HFE OFF AT LUNAR 
NIGHT LONGER THAN 
6 HRS . 

MISSION 

TSr, ~:')l 

NASA - Manne d Spacec raft Cen ter 

MISSION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE 

REV DATE 

RULING 

A.1 . GO TO NEXT CONDUC
TIVITY MEASUREMENT . 

2. TURN HEATER OFF AND 
RETURN TO MODE II 
AND GO TO NEXT HFE 
CONDUCTIVITY 
MEASUREMENT . 

B. IF ON TIME IS MORE 
'l'HAN 6 HR , GO TO 
DECAY MODE . IF ON 
TIME IS LESS THAN 
6 HR, GO TO NEXT 
CONDUCTIVITY 
MEASUREMENT . 

A. CONDUCTIVITY MEASURE
MENT IS IN 
PROGRESS SWITCH DATA 
PROCESSOR. 

1. DATA PROC X SEL 
(CMD 034) 

2 . DATA PROC Y SEL 
(CMD 035) 

B. IF CONDUCTIVITY 
MEASUREMENT IS NOT 
IN PROGRESS, SEND 
MODE I CMD IF MODE I 
STATUS IS DOUBTFUL. 

SELECT LOWER POWER MODE 
OR TURN OFF FOR 
APPROPRIATE AMOUNT OF 
TIllE 

GO TO STBY UNTIL 
LUNAR SUl/RISE 

SECTION GROUP 

UFE 

CUE S/NOTES/COMMENTS 

A. 2 . HFE HTR-CMD 152 

B. MODE I CMD 135 

CUE : 

DH-13 T1 REF, CH-15 T2 REF 
MODE I CMD 135 

HFE STBY - 046 

PAGE 
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R RULE 

32-88 

1\ 
1\ 

CONDITION/MALFUNCT ION 

HFE ELECTRONICS 
REFERENCE TEMP 
FAILS TO LESS THAN 
273 DEG K. 

RULE NUMBERS 32-8 9 
THROUGH 32-93 ARE 
RESERVED. 

MISSION 

NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 4 - ALSEP SPECIFIC RULES - CONTINUED 

PHASE RULING CUES/NOTES/COMMENTS 

SELECT IN SEQUENCE 
HFE STBY - 046 
HFE OFF - 050 
HFE ON - 045 
GO TO SOP 6-13 

REV DATE SECTION GROUP PAGE 

APOLLO 17 FNL 10/15/72 ALSEP HFE 
ALSEP 5 SPECIFIC RULES 4-11 
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