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OPERATIONS PLAN 

FOR 

APOLLO 17 ALSEP (ARRAY E) 

1. 0 INTRODUCTION 

1, 1 Purpose and Scope 

It is. the purpose of this document to present information on the 

recommended procedures for initializing and maintaining proper operation 

of that configuration of the Apollo Lunar Surface Experiments Package 

designated Apollo 17 ALSEP (Array E) and hereinafter referred to as 

Array E. 

The information is presented in a form intended to be used in 

support of a system operating on the lunar surface where the system per-

formance data presentation and the system control facilities are those 

provided in the ALSEP control room of Mission Control Center at NASA-MSC. 

1. 2 Reference Documentation 

The information in this document is limited to operational and 

·contingency procedures pertaining to Array E after it has been properly 

deployed on the lunar surface. Documentation of a more descriptive content 

or relevant to other operational phases are listed below. 



~ 

I. 2. 1 Contractor Documents 

(a) Apollo 17 ALSEP (Array E) Familiarization Course Handout 

BSR 3270 

(b) Array E Deployment Operations - ATM 1073 

(c) Array E Deployment Contingencies - ATM 1102 

1. 2. 2 Government Documents 

(a) Deployment Criteria for Lunar Surface Experiments 

(Apollo 17) 

(b) ALSEP Console Handbook 

{c) 

(d) 

(e) 

(f) 

Final Systems Mission Rules for ALSEP Array E 

Mission Requirements, J -3 Type Mission - MSC-05180 

Science Contingency Procedures - Apollo 17 

CSM/LM Spacecraft Operational Data Book 

Volume V: ALSEP Data Book 

Appendix F: Apollo 17 ALSEP Array E 
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2. 0 OPERATIONAL PROCEDURES 

This section contains information on the sequence of events and 

activities which are necessary for the proper operation of Array E. 

A general overview of the major operational events during the first lunar 

daytime is given in Section 2. 1. Step-by-step procedures describing the 

initialization sequence for each item of Array E are presented in Section 2.2. 

In Section 2. 3 are listed the control activities which must be performed 

periodically after the system has been set into normal operation. 



a· •. 11 ARRAY' E EVENTS DURING APOLLO 17 MISSION 

~he £1rst few days of Array E operation ar·e the most critical, not 

otlfy· because of-' the e:xtensi::Ve command: activity r·equired to put the system 

,/' 

into operation,. but also because of the necessity to conduct these operations 

with:-frr the c:onstraints of the Apollo 17' m.ission priorities and the 

r.haintenan:ce o£ e:x:i:scting ALSEP (and P&FS) systems .. To provide some 

pe1rspective on the interation o£ ALSEP and Apollo I7 events during the 

pe::t'iod: from ALSEP deploym.ent to! Apollo splashdown, the following 

pages identi-fy the g:r·oss sequan.ce of events as de:r·ived from available 

into:r·mation on the Apoilo 17 mission. 

The oom:i.nal times o£ th:e various events have been plotted as 

ac·cur·ately as possible, but deviations in real time may be expected. 

Note in particular that the detonation times of the LSPE explosive packages 

are directly related to their individual times of deployment, and also note 

that the times of possible automatic uplink switches are directly related 

to the time of application of power to ALSEP. The rules and data which 

are necessary to determine changes to the time line will be found in the 

documents listed in Sections 1.2.1 and 1.2.2. 
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2. 2 NORMAL INITIALIZATION PROCEDURES 

When power is first applied to ALSEP Array E the system will not 
necessarily be in what has been designated "normal'' operating mode. For 
this reason, and also to define the operations required to set each scientific 
sensor into proper operation, this section presents the' sequences of com­
mands and expected responses which should take place during the initialization 
of Array E. 

A flow-chart format has been selected for presentation of these pro­
cedures because it permits not only the normal sequence of events to be 
followed concisely, but also the designation of the first level of contingency 
procedures. These contingency procedures, where identified, are detailed 
in Section 3. The symbolism used in the flow charts is interpreted in Ta­
ble 2. 2. 

·For convenience in presentation, the initialization procedures for each 
of the major subsystems are described separately, as follows: 

Central Station- Section 2.2.1 

Lunar Mass Spectrometer- Section 2.2.2 

Lunar Ejecta and Meteorites -Section 2. 2. 3 

Heat Flow Experiment -Section 2. 2. 4 

Lunar Surface Gravimeter - Section 2. 2. 5 

Lunar Seismic Profiling - Section 2. 2. 6 

The reader should note that these procedures set forth only the required 
sequence of events and, unless specifically stated, are not to be interpreted 
as implying any rate at which the events must occur. It is expected that all 
six procedures might be in process at any one time and, moreover, all six 
will be interrupted several times to provide the control activities required 
by other operating ALSEP systems and Particles and Fields Subsatellites. 

14 



SYMBOL 

c CM]) ) 

OR 

N~n-
~ Co¥1-1,.~te..•1~{ 

It1 e, r r v c. c:-, ;n11 

TABLE 2.2 Flow-Chart Symbol Interpretation 

INTERPRETATION 

Octal Command {CMD) to be addressed to Array E 
{ALSEP 5). 
In the case of LSG procedures, an abbreviated name 
of the command is included (XXX) together with the 
number of times (N) the CMD is to be sent (if more 
than once) at that step in the procedure. 

A statement of expected condition, usually as a result 
of previous actions. If the actual condition corresponds 
to the stated condition (YES) follow the normal operating 
procedure. If the system condition is not as stated (NO), 
either an anomalous condition is indicated or it is 
necessary to wait until the condition pertains. 

Instruction as to action (other than the issuing of a 
command) which is to be performed before continuing 
with the normal procedure. For example: 

\..V.,;t 
!O vL.,vl:--c:s 

oR 
Info- 0 .-. fy 

')M !£A a, 

A special procedure of a normal or a contingency 
purpose, whose detailed steps are defined in the text. 

Example: 

c f- 0 { 

Contingency 
Procedure 01 
(See Section 3) 

A tie-point: where the procedure may jump to a point 
on another page •. The relevant link is found on 
the page or figure number noted beside the ti~-point. 



2.2.1 Central Station Initialization 

The procedure covered in this section deals only with those con­

ditions pertaining to establishment of: {a) proper uplink and downlink 

communications with Array E, and (b) the normal operating configuration 

of the Central Station. 

Following the last Earth-based operation of Array E, at NASA-KSC, 

the system is powered-down in accordance with Bx Procedure TCP 2368907. 

That procedure is designed to ensure that Array E is in the configuration 

shown in Table 2.2-Lwhen power is first applied during lunar operations. 

In contrast to p_revious arrays this is not in every case "normal" con­

figuration for Array E and the following procedure describes those steps 

to be taken to establish "normal" configuration. 

The first level of contingency decisions are included in the flow 

diagram of the procedure {Figure 2.2 -1), and, where appropriate, 

reference is made to the recommended contingency procedure (CP) presented 

in Section 3. 

/C:> 



TABLE 2.2-1 

CENTRAL STAT ION INITIAL CONFIGURATION 

Central Station Unit 

Downlink 

o Transmitter A 

o Transmitter B 

o DDP Active 

o ADP 

- Active ADP 

- ADP Power Routing 

Uplink 

o Active Receiver/Decoder 

o Uplink Power Routing 

o Automatic Uplink Transfer 

Power Distribution 

o Experiment Power 

- LMS, LEAM, HFE, LSG 

- LSP 

o External Dissipations (?Wand 14W Dumps) 

o Active PCU 

o PC Auto Select 

o APM* 

Periodic Commands 

Astronaut Switches 

Initial Status 

ON 

OFF 

X 

X 

PRI (W) 

A 

PRI (W) 

ENABLED 

OFF 
STANDBY 

OFF 

Ill 

Ill 

ON 

ENABLED 

I I 

0 #1 

0 #2 

ccw' AT "PWR II 

CCW, AT "DSBL 11 

*The APM is known to be subject to uncertain status at turn-on and PC 
changeover. The required status is ON. 
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2.2.2 LMS Initialization 

The Lunar Mass Spectrometer will be activated briefly during the 

first~hours of ALSEP operation to verify nominal engineering operation. 

Following completion of the LSP coverage of the explosive package detonations, 

LMS will be activated, its dust cover removed by comn~and and bake-out of the 

analyzer begun. Full operation of LMS is 110t scheduled to begin until near 

sunset of that first lunar day.· 

. The recommended operational sequence for this initialization phase 

for LMS is presented in flow-chart format in Figure 2. 2-2 

'Z-1 
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2.2.3 LEAM Initialization 

The Lunar Ejecta and Meteorites instrument will be activated in 

the early hours of Array E operation to verify nominal engineering 

functioning. 

A period of data collection of no less than 50 hours is required 

during which the instrument is operating with the sensor covers in place 

to obtain background data. The inherent risk of dust contamination of 

the LEAM thermal control mirror surfaces, during LM lift-off or LSP 

explosive package detonation, requires that the mirror dust cover remains 

in place until LSP operations are complete. As shown in Section 2.2 this is 

. 
not until after lunar noon. There is a risk to the thermal integrity of the 

LEAM electronics if the instrument is operated through lunar noon with the 

mirror cover in place. 

The initialization sequence presented in Figure 2. 2 ,.3 indicates that 

LEAM is turned OFF after the brief initial check-out until after 

conclusion of LSP explosive package operations, when the experiment is 

activated and the mirror cover released. LEAM operates in this mode until 

2 days of lunar night environment have elapsed, at which time the 

sensor covers will be released allowing normal operation to begin. 
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- '.'.:-: 2 ';;:4 - . HFE Initialization 

.HFE should be activated, following sequence in Figure 2.2-4 (a), 

as.>S,.:::.on,as the first HFE probe has been emplaced by the crew. A full 

.·fi ,-_.Trrinute -sequence print-out should be obtained as soon as possible in 

--··Orde-r-that satisfactory operation can be verified. (In the event that 

--difficulties are encountered in drilling two acceptable HFE probe holes 1 

· ''.•:' ':J;t.1::r:B~'·:ird:an·:oation as to the status of the one probe that is emplaced may 

b.e important in determining the contingency action to be taken.) It is 

important to ensure that the instrument is operating in the normal mode 

and that the heater excitation state is OFF. HFE data should be recorded 

in.-hard copy at least once every two hours throughout the first week of 

operation (exclusive of LSPE operational periods) so that adequate data is 

. available to monitor the equalization of t~mperatures following the drilling 

operations. 
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2. 2. 5 LSG Initialization 

The Lunar Surface Gravimeter will be activated during the first few 
hours of Array E operation to check for nominal engineering status. 

Initial operations in "setting-up11 the LSG will be directed toward 
three objectives: 1 

A. Centering the seismic sensor in its measurement range, 
through 

- mass selection 

- coarse and fine beam adjustments (each of which have two 
commandable rates) 

Two mass increments are provided each of which, when added 
or removed. will produce a change in seismic output (DG-01) 
equivalent to 700times the total seismic scale range. Lesser 
adjustments are tnade by command, to the extent required. in 
accordance with the four slewing rates selectable, as follows: 

Coarse Screw 
(CR =11) 

Fine Screw 
(CR = 19) 

Effect of Each Commanded Increment 
(% of total seismic scale) 1. 

Gross Increment 
(CR = 15 or 16) 

2330 

17.6 

Vernier Increment 
(CR = 17 or 18) 

18.2 

0.137 

B. Aligning the sensor with the gravity vector by tilting the sensor 
on the gimbal by shifting its center of mass using the "tilt" 
motors. 

1. Applies for PA gain step @ 3 i.e, PA gain of 12. 



C. Adjusting the control point of the sensor temperature until the 
seismic sensor is operating at a condition of minimum temper­
ature sensitivity. 

Figures 2.2-5 and 2.2-6 present in flow-chart format the command 
sequences required to implement this initialization. These proce­
dures assume the LSG is in the configuration shown in Table 2.2-5 
when power is first turned on. The flow charts make use of the 
following abbreviations when referring to the LSG octal command 
signals: 

COMMAND 

LSG COMMAND DECODER ON 
LSG COMMAND DECODER OFF 
COUNT UP 
COUNT DOWN 
EXECUTE COMMAND 
SLAVE HEATER ON 
SLAVE HEATER OFF 

ABBREV. 

CDIDN 
CDIDFF 
INC 
DEC 
EX 
SHIDN 
SHIDFF 

AI.SEP 
COMMAND NO. 

070 
071 
072 
074 
067 
063 
064 

Multiple transmissions of the same command will be indicated by 
N (the number of commands) following the abbreviation. The 
actual command number is given at the right. 

EXAMPLE: 

This would mean that the EXECUTE command is to be transmitted 
seven times in succession with at least 2 seconqs delay between trans­
missions. 

In order to simplify the description of the general procedures, cer­
tain repetitive procedures or sub-routines have been identified. 
These procedures are presented in Figure 2.2-5 {a) through 2.2-5 (i). 
The LSG initialization procedure is presented in Figure· 2. 2-6. 
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TABLE 2.2-5 

LSG INITIAL CONFIGURATION 

LSG Function 

Coarse Slew Adjustment 

Fine Slew Adjustment 

Temperature Control 

Tilt Adjustment 

Initial Status 

At Upper Limit 

At Mid-Scale 

At Optimum Earth Setting 

At Optimum Earth Setting 



T 

5TBY 
~ 

p~JI thv......- 061ta LV! 
Pre:· f:lt. ~1f<AwJ) i+ 1'\llt, 

iri1[1 l'trr-u·,d a.rtruf r"i{{...·r~ 
<?a""''"'"'"'d Ser~'<'n.c'(.- to 
;rtJI-(rc. rt,d IYit-1•~> o..n:. 

'Y)I.f '~r~.J s /a.~.~-c. lJe:..1c.-:.. 
a..v-..: "CJ n'; 

..... , 

orJ 



COR AG:<:.r 

070 

No 

070 

"" CR.-::::. tof'1'1nH<,I'\4 Rcd;stt'r !n~,cdio~-1 

~ * C0 -; Dc~irc.} t..SG Ccmmq.,:ruP 



Motor.:. /Press vrc:. 
r ...... ,..,.J<4C ""... o ~F 

SME-AR 

4-t 



Wa-it, 4p 
~---~t-o 30 s-ec, !----;~-< 

~.,-o,.,., excc­
t.t ·t ion +o v 
A c;-o(. 1;o 
Co.-r-cc."t 

Reo.! Tl'"'e. 
De -h:n •• i ,: • .,.i;o., 
o{ CCJ.-re.-div'1 

" Fi~l-{,r-c. J, ~-5 (d) Metts Mchr- Clr,( PrdctJ~rc..- (L 5 G-,) 



.-----~ Carre"t 

lb Null Cond:i/tN1 A - Pc1-0/ at cenicr 6(a.,/-c, (..± J..DO-Jo o-f +u..ll s~~tc.)~ 
I' A Gt~..i Vi a..t ~ .... d S-+e.p ( 6c+ / n : 11..) 

*"'N"'-Jl tc.>r.d/ft"o, B- P0-0J o.--6 et'V¥1rtr- ~ca..l-e- (:t..).,"(o at ~u.Jl scal-e)~ 
, . 1' A G 4,in if 3 ,.J 51 er (r;;4-"1? := J -z,) 

II t/ 

F ;'(I e ~ I e I.() r r () ' -e J vt r-e. 



Star"t Coarse &Jew 

~ NCA - Null Cc~'\~lfio"" f) wi+h DGt 01 Qt ceY\.-tcr -5ca..lc.(±. :J.ot<J FS); 
P A 67o..,' n a_"i s-tep 3 {. 6!-Ct..ih -::: J 2) 



"' 

!(J· 



~~~· 2, ), .. :~ (h) 

~ Pe ,-(" r 'YI A 1 t h -e ~ i !"' S t. i i ;;t ~ { ... {·nH~J. fv -(;)~: 5 f r'H -t"d U "'.'"" ~\A J.. 
J...( rt1_c..t;r.,c./

1 
pr::r-I•YI'Y1 A:~..fAe. se,.c.on~~ ~.:A.Me. f::.hrou.:!"· 

·' 



(E. ')C 

R e co .... d et 'l ~ pI o t 
DG,-0'2. VS tc/(owitt.J 
C a rn M a >1 c/ 1Z. x_~c ~~1iDv~ 

(o ;-roe c 1:: 

/ 
I 

~7 





Recor-e-1 and plot Oq021 
VeY'SV.S .f..r.dl ow in"' 
Comrna.vtd cX.""ctA.iiofl.l 

(Ei<bto•7) (E->-<c~+-• 

-~ -

..,.., 



_ Re co Y'd vet lue 
q{' II N II f 0 I) 11 d 
o\ Fe'~ 2 . .2 .... 5 k 

--



l Keco t- c 

":f"...-essu ·ce.. 

O~P 

G:l 

'', 
' . 



Bia..s 
Ovt 

In.-\ E' j '<~&- -\o •c 

ShoY't 

Seis m i" 
Ga·,r'l 
Low 

o67) 
.......__---,-__,__ ___ / 

., 



"Post- AYY\p. 
G;a....ln 

""R.e.se.t 

-p c-s{- A\), 1:::. • 
' 

To 

z' 2-- k, (C.) 
I 



,4// /llajr;.e.s. o Y> 

W(t~ Eaakle\$; k 
Coi"Y'e.ated 

_, 



f.st L v. Yla r Ma.-ss 
R'e--moue.d A hd 

~kk::.l e6,.,--ec.fe.J 

Fl\u,~e. 2.S 
S<?c.. for 
Pr<To bu. f•('« t~ 

r/o \"SMEAR ) 



Z.nd Lunar M(HS 

fee'rttoved And 
Bl.?. k fa.~ ~ C!o t'n!cted 

Gx/7 / ob!) 
~ 

fCt.~.-ne 3S 
s.c:c. fot­

t16of. Ufc.!<:ti.e 

t 

t Y~• 

i 
. I 



Recor-J 
'S~a-ft­
E" Yl~odev 

5"7 



I 
I 

Carrcd J 

J 



/ C!oarse. ) 
~lew ·---· 

. ' 

•,,, 



Tdt 
0e·"n-sif,v-.·f~ 

~~ 

C!.orrec:!f J 



' .~ 

•. 
' 

Te.M'fle ..... ~-ll.-\.~e.. 
T..,.., ve V'S' ,\. o 'tl 

Test= 

Dt!'fl No >= 

~~v 
~-

Allow b9·o4 
To 'Stabil,' e 

t 
Coat"s e.. 

b/ 

Ccw re.c. t 

/SMEAR) \\...-_ 



Iff 

~000 rd bq. o4 
¢s/E Da.ta 

Allow btr o4-
To Sto.bll,je 

t 
Ccatse.. 

"$1 e.u..r 

Read Shatft 
E YIC.ode.rs 

I 

F, ~ l..tYI2. 2.z- C:. (;_) 



All-ot.U D~ o4-

lo 'Slztb/1,· e. 

~eco.-.d 
s ktt.-t-t 
E-."'c..ade V'!l. 

t 
Recal"d. b~o4 
1 'S IE 'bo.:t;~ 

t 



YES 

EX. 067 

EX o67 

Y£5 

A LLO 'N P~-cf 

ro 51ABJ LIZ£ 

READ SHAFT 

ENCODER 

S/1£Ali 

CORRECT>----' 

SM£A R 



"RECORD D~-of 

& 5/£ lJATA 

YES 

YES 

fX o67 

NO 

NO 

C. ORR£ C T ).-.---' 

SMEAR 

C o 'R R £ C. T '>------1 

.SMEAR 

c o P. R E C r '>------J 



• ,<! . 

G.x 0&7 

Yes 

A II c w 'J)G,-04 

(;, 5tcchi/iz.e 

66 

' . l 
. ! 



R£ co 'R]) D4-0ft. 

& S/£ DATA 

~----~~------------~ 

CORR ~CT 

YES 

5MEA R 

coPtR fCT 

£X 067 

SMEAR 

------~----<-·-·--------. 

CORREC. T 



1\-.• 

SMEAR 

CORRECT >------1 

Y£S 

EX 067 

YES 

NO 
>-~~CORRECT 

AL. L O'W DC,- Of;. 

TO .STABILISE 

COA f{S£ 
SLEW 

READ SHAFT 
ENCODflf 

R fC.OR'D lX;-Oft 
& S/E DATA 



\ _, \ 

~ 

PiloN ])Gt oq­
To ~t'a.b•"fize 

RectJ. ~~HJt 
E...-.c"cl. <' r5 

R.ec ord j)G, Of 

e c;;e 1> c.. r-c,. 

' . i 

. ' \ 
I 
; 



7o 

I 

I 
I 



• • 

A I I o LJJ D G- 04-
io 

Sta.loi I i 'le 

. Read Sht.tt.t 
l~ncod!2-r-'. 

R~corci 00-04 
. c1 n d S I E. Oat a 

71 



A If ow D Gr 04- to 
sta..kJ i li=te 

Reel d S'haf t 
·Encoder~ 

R -e c o v- d D <:i - 04-
dnd 5/E DdtC/. 
Plot 06-04 VS 
S/ E Data take~ I 
Detc:v,ni i'lt: Ve.rle>'­
o+- 'Po....r.:<...b Cll i G eu rvt 

Set TemJ~· Ct.t 
po,'r1t d-ete'(rn:rttJ 
b!.j abovl! c.urvc.. 
usin~ c.o,1f'Yltind.s 
CR.?..~ t.hr~ C f2. ~g 
c1ncl v-eY'it7 D~-11 
~ (.? i nc\ I cc\-r. e.s. 

72.. 

SM~A\< 



73 

Se \."5 w.. ', <-
\-\ ,A G 4\. ~ \'\ 



.t 

. Ver·'i\ t="M Dq o3 

~u.Y"afe::. ~ 
Rec.ou-eY"'S iY\ appr-o)~.. 

4oMi.... I ~"dtC.aft'V'-3 
~6C>'J> Closed 

l 
( O?o) 

I 

flloritfov- "Se.'tetlce.. Da+a. 
A~ Re0upre.d b~ ?.1:, 

Adj u.~ t A :So £eb~ ,'re.d 

B':J E"rn-plo~tr'\j Tnfe~m{e.. 
~ ho""i:-/II c~<" ma ( ~ Md s b / ~ 
And Coa f'~e. "Sie.u.J 

/ 
! 

74 



2.2.6 LSP Initialization 

The Lunar Seismic Profiling Equipment will not be activated before 

the end of EVA 3. The scheduling of LSP operations shall be dependent 

on the predicted detonation times of the deployed explosive packages and 

the Mission Rules. Figure 2.2-8 presents in flow-chart format the procedure 

for conducting an LSP operation and restoring Array E to the general 

operating mode. 

Note that unless Astroswitch 1!2 is turned clockwise (CW) to 

"ENBL 11 the LSP experiment will be permanently disabled. It is important 

that a positive verificationof the position of this switch is made before the 

crew leave the ALSEP deployment site. 
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2.3 Conthming Operational Require:nents 

Throughout the life of Array E, the data provided in the telemetry 

downlink shall be recorded continuously. 

For the first 45 days of lunar operation of ALSEP Array E the per­
/( 

formance of all equipments shall be monitored in real time in the ALSEP 

System Support room of Mission Control Center at NASA/MSC. When the 

scientific instruments have been initialized to the satisfaction of the cognizant 

principal investigators, the performance of each item (including the Central 

Station) shall be recorded by hard copy printout at least once every two hours. 

The relative priorities of the Array E scientific instruments has been 

established as follows: 

2. 3. 1 LSP Operations 

HFE 
LSP 
LSG 
LMS 
LEAM 

79 

Following coverage of the explosive package detonations, the LSP will be 

operated in a 30 -minute listening mode once per week. The normal bit rate for 

the listening mode is 3533 bps, with 1060 bps available as a back-up data rate. 

2. 3.2 HFE Operations 

In addition to operation in the normal mode, the following special 

.operations shall be scheduled: 

(a) During the 45-day period of continuous, real-time MCC support a 

ring bridge survey shall be conducted each Earth day. Following 

this time a similar survey shall be conducted once per week. 



(b) During the second lunar day, after the measured temperature 

·' 

patterns have been established, 8 Mode 2 conductivity tests will 

be performed. Each test requires approximately 40 hours of 

operation for a total elapsed time of approximately 350 hours. 

(c) ..(\t the end of the first year of operation a Mode 3 conductivity 

test shall be performed. 

2. 3. 3 Other Scientific Instruments 

Once the other sensors are initialized any changes in normal operating 

mode shall be at the direction of the cognizant principal investigator. 
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The contingencies in this section are the more obvious ones which 

could occur during the initial Array E operations, when very little 

information will be available as to the status of the system, and when 

there will be no history of behavior in the lunar environment. Contingencies 

which occur after normal operation has been established are not covered 

specifically, since there are so many possibilities and because in general 

they should be quite straightforward to deal with, probably requiring 

only one or two fairly obvious commands. 



• 

Contingency Procedure #CP-01 

-< CP-01 )-

Clue: During test of R TG shorting switch, meter does not read zero 

when short is removed. 

Procedure: 

The crew shall separate the shorting switch assembly from the 

RTG cable and discard it. 

The crew shall then mate the R TG cable connector with the Central 

Station bulkhead connector and proceed with normal ALSEP deployment • 
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e. ("fol>u ... l'oTI~"' AT C..otJ.A~C..'f BrT'-rvtTiil 1 (JilT ,.,(1 F•A"fltTTt~tJo AK:D/•"-
NO 841t-AI'(UA. C.c'])iio, '»VIi' "TI> 'lMTit PA.•~H•A.. Fl'l• .. vAe. 

C..o,;TrN!;;,t;IVC.Y PA.e>c.~i>&lll.liii 1$ IJ1t$C:D fiPIHV ltH,I/f•U'TttiiV$ THitT ...) C.A.ovNJ> ~'Tit'TtoN 
t~ ~ET To :l»'"'C.e>M ]JI!-rA f'P.oc.GHott.. FDA.MI"JT, Nolf.Mit'- StT·AAT'~ {tt>&o) l'rfiiJ:> 
&.) "DO'WAILr/VK $1t;.N~'- STP...eN~TH IS f'+..i)CQvlfTe - IF N{)T 1 S~E CP-OS. 

Mr...,..,,..vr T""""~ 

fH~tATIAJ'._ SWtT"" 
L--------11>------------£1>-------_;;lo.---f. cc. w T" • S.liollr" .1-...._--4\l;.!l 

S.c:E WtT.; II ~ • ....,. c.w Te "ON' 

1>tll(i.,OS"~. 
f! K tT l"rnNT I. f"IHIIoT Cou<.l> ~0:: IN TMw..-.rrfEA}JJ/1' ~II. P,VJ.,IJ, 

~. Til." AI' .. ,.,-rell.. ,..,, l>/P ..,.w...,nll.. s.!C.T••"' ,.!.:£ OK. 
3. '>f;f"IIIITG·~ 'I 1CJ UPLINK~ f'I.N'b/1/i... ,....U ... TI,,_£ F/4-vt..T'S-. 

4. vP&,..,Nt< OK. FIUI,."f lit/ c/J> •If: 7Jjf f!t~ltM14T C#..,nt.o~. 
'"· 11,.,_,1>/K OK. Fl\v.._T 1\, IN TM.,,,.., • .,'T'#I\.. ~~ P~/PJ>v. 
' Tll""~'MfTT\!"A. l> Nfti-14A' T• J.uwy E,., ... ,;rjJ. 

f. C~ "'"" IN WCOAJI."-T BJT•#tltT'£) p,_..,...._'( Po>..Cit. ltlf1o£T liot~ ""* 
lt 'S'YSTffl ""~ IN ""'*""t:c:f' M~~~; I'N..,.w.1 1\w# ll«f.T ~",..""" W c.fJj. 
S. F~<I.,T ~ tfJ >(t> I(. 

'7: .. 0 •P>.tNI< !A TMof\111TTtf0. P, " O"i· 

t. No "''-'"K. r-.... ,. •s rll<>6"''' Y '"' l'c.u j ,.~ 11. 
'· TAA~IMtTTIA. "b """~"~' .u. 
1<>. f'AIII..T IS ..... ,..,., ... C.C'#I.Tt't•N•'f _. f"'l> IJ • 
II. Jtvt,.T,,,e FAV""T'- 4!JI't~'r t1t1 e./» lr-N"P P»cJ, 
f&. lfit Uo Mo'Jout-itT•Iu/ ,., Ptt~'T AT T"Mtf P.lt41T, 'lH::~ 

fVfTe'l"'f If vNf..I~61,.V T"• ~C.•n!'"4.' &uT fA~c.~p..fT 

'IH•w~-. "-6- r-.,&........,.c:-J) F-~ -(T,."-T'• &IJI({;- M"'6-f6~ 

""'~".,'"". IF """'NJ..IIiTr•W' /J IICI!"tl!N,T .. 1 TRY F'*'~t....th. -'~,..liit~..:-
'·-'Ot4t.t"'··M11~"·-d''........,. "'fTAAT"' ~ ~T'*" F•ft .,...fiN(. C~. 

4. ~1rr~ """s "'-~~.,.,.., w "I>/f Y1 ,.-,..~..- ,., :WrY. 
$'. Fl\u<.T liT T,.,..,..,.11TT~ 'A'' 11••wuTt~>N INPvT rNT*II.F"I"4· 

'· T-~~~·'N'ot~ "a""""' •-'· ,-,...,~T ,.,. I'<#)W"" ... .,., '"""T wr.t•r-t:. 
'J'. · ,..,.~loT' Ill Pl>ll _, I C.t"'"'TI Te ,, P. 

'· ~n,..<JM WAi "'-"-""1>'1" IW f'c,v•l/flw#I.·~,..,..."T IN ,., ... 2.. 

AFTER. AC...H IEVINC, 'DfC...oM L..OC.K 

· J>,,~ "i'V,P,,N :;r>O 'F1'G- v·R'E 2. ·2 -1 (1.). 
.r 
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~-c1oH!'!N "e.N'-Y. ___ eF.,QLe'll vR,;:: ___ CP __ --__ o.4-___ _{c,uJr.:P:r. ________ ___ -:-::--r---- __ --, 
I . ~ . :v ! 

(s'Ee pA.e. vrovs P'l'l&.tt f&OA. STA F\ T OF C.~N TIN,;.C"NG-'( P~oc~~VIt~.) 

''"" ,.., ........ ,, .. , 

W111T FM flvTo 

Vf~t0/1<. CII~IX.C$ 

T F\M'r<of(, 7. S'1 
IS'. &').-,,/3,1/A 

( ~~€ Al-~P CP- 0.,) 

' 

S"TJITION Oll 
f' fo/lH liT, S3Q 

MA\1 ')(!(.o,_, lOU< 

I, l'lne. u c.uo.£t.T. FAv~T tS "' &1'·111111! (M<,.,.,.. 01< t<IEH~R.y Ctl'twT~. 
l.ErnwA fo/0 /J"R.t<tfil< (.o~ (>/1' ,.,..,..r) 1 0(1., lhTH Mol>!< l'tNP ~IT­

fl..IIT"" ~toe..:' c. 'TtfrlJ c,;A.<vtH Attif- I=AVI.'f'Y ( '])/1' lffi)/HO.. Cj:P ). 

3. AI.M~T CC:fl.TAII/I.V NO VfJ,.IIo/K. 

(, IP"' DJT·A,.Te' I~ 10,0 l>ol'>,oH<!-H CHANt>.<! ~H•~c.'t> oc.-c-11/t. ~T 

'r·("" (TNJ>/011. {,").$'· HO•I<~ AF'fi!'l( --ro~AIII· tnl. ,,. ~IT ·I>. ATe!' 

IS. !,-'\0 I!.I"S ·n-1.:-H CH,.f./&.~ s._._,t..l> oe<-"ll 1\r f(' o!d19HA-S .. 

7. ,.w.ll (Hi 'Pov~ ...,...,...,_ Co)• Ff<•WM 1 I!VT HofJ.4- /.-tKh-Y T- S(i CjtJ flt""T­

f, 'JfP's t.HI'IOI6.~:11. ft>w~fl. ~,:rs IW $· oK. FA~T 11.1 ~P •"' "QQ~' e,,.....,, 
'). Mfll.Ttf~ l']l,.._T~. IUU.vffl.y ,., ,p ,.._11.11((-niW" IINI.Jf(lif.-Y 

1 
a .. T Hd' 

/t(.HJ&!V6' ~~M l-OG+(. II/ L.S.f4i- M(I1JI!, 
fQ. l>fi.o~" ... y ,.~0/ (.JO.t-•T IN f"•~H.IITT•<I'- t'I#DJ! C.•NT'~&. .._,,,.-, 

<r'fSTC'I'1 W• ._.._ '"""-1tT4 (#11 .. '( Ill &-41'1!' M•plf, 

IF' J>f.C.oM t..OC..K I~ OBTI'IINE:]> 

fx.JT PRINT-OUT IS NOT 

VAL-Il> ~C:£. CP- 0-1-A 
ON NEXT PA G. E. 

:l?tAC. uos es. 
E')IIT PD1r.JT. 

q, PAII'-T ~ •N 'JI/,.)(, 
10. SVSTC'I"f \IV'~S 14L/I.Ct41JY 11-/ DjP Y. T>/P Y FI'111.TY. 
11 1 121 ll1 1't. MVI.TI 'I...C c.p I-1'N /IIlli &IT·M~i! C.Dt<HA'{!) 

/"I'IV .. T~. 

1~. FIIVi.-T WI'~ 111 ")/f' )( F1N-IIIT''ft Nt, U>-.JTIVL-

1(.. ~ynt:M w~s lti.-~A'!JY '"' :II/I' Y. FAv'-T '"' 1t/P i. 
J71 It !'""IWI.T 1 1>1 e-f"J) MOil~ CoNTN><- C.IAC.voT$, 

At=T[;R AC..HieVINt;, 'DEC.oM 

L O((K BE TUP-N TO 

FI~U{(£ 2..2.-1(1:). 



'I 

~!?JI!J,"' !n ,;'1\l.c. y __ PR~Le D 1.! f\C ... CP -:-_ o4 A .1.;:- =J)::.:;:_l:,=--=-.~~r;,;:.;ff~-_.L....;<>:..;;--.... c;.;;;;.~:<;;..··--;,;_-;:.;o,:;.;ll-:;:ra;;:;-:.;..'.:.:.AI.;::-,;..::;.~ 
BVI ,tcov$cKEEf'tfll§ PruNr-aur tNVAt-t,l. 

FoHrrH .. ~ C.f\l.lf€ ~:- • I~GA#t"!f.fo/TINI!o "-VNC.. Pfi~T"Cit.N (r;H•) NtJ'f 1Ntll4":1ewT!N'.. C.~AA ... C.C..T'- "/.· 
• I'IV)t NOT ~T~f'•Ne.. , 

• Fl'tv6.T '"" ltNA-C.•c.. T• ,,,_,.,.-h-.:; C...Vv1F41"M, - ---· 
•. F'~ll"r IN ~~~ Ponv~ \vl'~'f (..1~111T~ T• l'tJII,. • 

.f:lQ!S.} ·THE Fvw(.Tt~;N~ tH= T016' ~-;(> f'tNb A>P •AI Trl'' l't~ll flfl~ "o Ct..o'Sii&-Y ~t$i'-"!Tt:"J) 
i'i-11\T (;.vc-N A :P~-r .. r ... c-y l'ttlt/U·VSI. •F -r'"H.,; "])f'-IT~I... 1)1\T"" IW W"'--l> .,, \1./lio-1.­

NIIT f.o! v!1'-PC.. THii' ("11-if-C..i~# c..o.:..,.,,-,cnv ~ TH~ F/t4't..T. TI-ft:!'- /'~t.•c-~~ul'.~ '' 
'n IJI.-..-wt;Mr'r 1\ STA-IVJII~A..J:> St::Qv~-rVC-1 ~ C•MMI'WJ'PS II"T'I&- -r~t.r ~J'+v~T 

»r'>P{'I't:;lttLS 1 l+tV1> "T'Ho!'N "01 ANtlr&.Y·~ ..,-J.IV A .. ""<iv&.T~ lo )&S Tt:.?t.HIVI 

"-' H t:'-~~ .,-~ F 1'\ vr.--r C.."' y, 

I?>Rrff'-Y CUT 

11f:toi.II-

"A '""""'"· U<t·n ~en~) 

SE:J...&;C-'1' Af,.'f'C--4/'IATi£' f'fhiiC'/1. 

R~~T'III"'', 1f FttvH Loft •IV 

'Tr-i•S ,..c.G-1'1 TH.;: 9• Trl r-..__.,;­
Pv ... s~ '"''"" ,,._.,.,..,.,..., ~ ll&f,eNT 

AND rsf' w1 .... fl.vw To r 2.. 7 
1111~ 'f'C.'-1'"]) tJF 'tO. 
!!!!f OC.TIH. c,,.,..t><N;p 11 a e...w 
lt~e> IIF~'r Tt<~ rH•wK Prwt>A 

P.f11JTIU6,J ~ t1 T 1t,J WOi-<,.Jit-1. (}t(t1~-rio.t 

WV••• No'i J)o ~~~. IF ANV llouAY "~ 

jo 'lll(;'- ITfll.,-r.> o 1=- .,. .... ~ V(>(..11JK ('<TWf/t. 

l.o1J'r•N61 IOY•~T~ •T Mll'f n,t: foJV••ttMt 
-r. ~1..111 TH~ -,,,..,~,..,,,,,.,, ,-F 

0< TAt..- (o,,"'""'1> 1/0. 

c:;c;l-r;;c.-rs Pc-tz..jf'1vt-t.. 
r>c.V Pow.::·~>.. '.uPt''-'f OVTf'"T'> toM 
PP..<>~"tl."'/ or< 1 S•IJ<~ Uf'~''"' /IINP 
'Pvwii.,/JI< l'r~ ol'fffl.JI-r•"'"1 tfvT 
F"lii'-T IW P'Dtl P~tll.. C""'T~c.. 

C.IP..C.VITS lovLJ) (tic<.-f:!..T•veci.Y 

ltF'-~I!iC'!" A"J) P. ' 

$CLft.T~ f'C.-t-l/('1;11# I 
l'lt•Vf'e) THill fttL t,V, 
+fl-\1 IWP•/tV <vfP&I~\ 1111£ 

#I<, ~~'""~.:s "-•1 uF uft•il><. 

t;l:LEc.n fc.t''-/1?11+1..., 
Ti-l" lt~TIW>\\Ni'T''-'1 o,r;-n,­
f\,J>C-<,. 'TI--lt= 1\V,...,,...,".,.,c,.. 

PMT'-'"nrN G.tA.C-VtT'' l'lltD 

1!. Nfr V'C:f) f1NT 1f- ""-"' trfME,-_ 

k'"it-ti7X 1-frt.-c- ~C"'t!'fl!tl ..,-A. I(-~ • 

fl~'nUUIIII'T w~ 1\~TilfW"tiT TvA.tJS 

re.:.~ <-T /II-T'fi-A,_,..,.~ AJ) P ·~. 
(VMt'-r'#M$ WI"'" :JJ~(>~Z> IJf'~ 

I' I'~-,,,_.,._ tt-tl, -r'"f Pt.r- oF- F-It..,,. -r. 
ISP "''~L 111/CAf:M~T' S<IT H, y ,.,.-r 
~.:-~c-T' A'"f' ~. l3 1,-S IN WH\P ~~ 

Mlly t" 1'Ht' S";M& tAA4·U~l-1'.vtJ 

OF ct-t It II/ !VC-C- N liM ,.~A . 

..___________.. 
~c'--I>:C-"T' 111.-T'Gt<.JJAT'~ 71>:JIP S. 

,, ... ~,,.,,_t; SYMI'Trl'H Ap..r!!' ~1'"1TIC:. 

I~l', ott. FAI<....v/I.E T• ~c.:-T ,...,.- 'IOj 

P. F"''-VII.ii o-r- -,.,e 1111~1 tt])r~e 

f'ut-C.t! Wll.-1. 6, IV,: It <-tnoJ~T"'v'( VltHti? 

IAJ lv'f':P ...... ) fwD IIPI F.f' fl.v>ll/14/l, 

T<> 1'2.7 

~'f- S-1>'11lk IW4 A<TIU,wrT<+f .. , 
'---l~cc.w T~ "iM, ... ,.. ~---ll!lilc.w 'T~ 'rt•t,r" "Tlu'#l------i~ 

THI:'# ~ .,... '001" C<.W Te 'pwn'~ 

ftc' ~ V'lt ... l)l fri,CN,Z·,.c.~tl:t''~'~CiJ P,._rt>Jf'.-.fN.IT H"'"" Nrf' ~c1~N 

lt/'(ltiN,J) A"'t' "f"~-tM. Poi#IT Tl-ifN /w411L ~~~.r F/4-v,."Tf. i£.1ft~J 

On.., .,..Ht~ 1; A 'i '"*''"t! • rciNT 1 t;HI-...T ~ 1'1 -6-tA..rVNI> 

(AI>-~f ItT '!"H/f !f'Pf'-)')f' 11J'r0: I.Fik(-£, Tp.y 1'1<-'­

C4;tf>IIIAT'""''- .,. '""'&10. A••"""'' "~" ~~pI UVNC., 

~ISQ~ 107, 01-f"'1 til~ 1 0 l "t I 01-"1 
1

11').;- 1 v">f, 
1101 o'L~ 1 D\., 1 ol"t 1 ov,

1 
01~ 1 o\""f Tnc-111 

Cf-1""10. t: PC '< ..t.v > lt.t:-l'tHI'f. 



-~ O.,biT,J N G f. N ex ' e~ 0 "&D-JIJ .. \ 5" ~ Cr.f.-:--OS:-=-T-- AB-1, '))~4 s NDT 

TtfAT 80TOSWITCtf GHtC.VI-T fS, ,S£T TO ~li:Lt:C.T 

IWl>l CAr£_ 

ec.. fltt, 
12.0. 

PoHI(3L.E CAuSt;'$ :- • 1\~~AY ·~ I>JAl''l(fP."f"INT"'-Y ,,., WADIJI. P~SITHIN, Tli-&.at-teri4.Y •1.­
CoRAsEC. T 

1 
f'tAI> LJf'i-.INK IS NO..,.- oPEIVt TtN61. 

• c.oMMA-NJ> >(;'C..oi>EA. ,..AII,_T f'P.D~ VC..IN~ A C..N-rtAIIICIIIS "Avr" 
lit:l-~'-r Pc.-12. '' C..oM"'1A--IJ'XI. 

• ~'-IIY IS. IN C--CI'I.A.I!C.T PoSITt,l'l/, riiiT t-IDVS~KC;Ef'IN6o C.tP.C.VtT 

IS t"AIII.-""N J PA.Di?>AGL.'I OPI!;IV viA.C-IIt'T. 

J.Jo'Te :- e IF AVTOSII"IT'-tf Ct~VIT C,.ltNNOT" Gli?- f/OT" T"O ~~1..1!'-C-"r PC #11 'T'Ht!A/ IT IS 

NfT ""A'•IIHI/!>1-r! To CoMMitNJ> A SWITC-Hc>V(fA- "TO re. -t 2... Al-l- pc, 
r-.ttt>VN'])I\NC.. Y W'#Vt.1:1 Be I,•S T IIH~ OV'EfO.Itl.-~ Rt::&.JA 811-ITy R ll~ IJ e-.-::1>, 

A e "-f:LA'f IS t'A£~ET &EFDA.E F~t.HT. 140 AL~P P.IE~Y Ht'l$ Moyj;-,J> tN TCST oA, i=J..I6oHT. 

1. A-.w,..f ,.,,,.,,. .. ._., T>iAT T"L<'MC'TI't I) AT I"AVI-'T, ll" ll-uc~r 

Ho~EI<E"Pr"" ._,.,e •s o""" tlll-Ct~oT 
1 

TI-le IIJ)f' A-D c.c"'"~--r .. 'tt. 
WILL- SO:'-'" 1\ '{fL-Tfo{,.e '>&-IM1Tt.Y 1.,.;:-~s "THI'IIV ·n-wr C~~(lf'J­

PII'N~o#(;, lo 14-~l!'#tV..,- C#A.ACHT, IF P--E-H:fi.Ve I~ 1-itli.t-t 
C::Nt~li1H~ FIG·I~ W'tLI. SHow 11 1\Vit ~""&-1!-t.T Pc..-.2.'~. 

~, RE:SE-A.VCf- 1~ HIM-{ £'NPIAI.H F<>"- F-IlL-'~· 1'11;-11. WlitC-II'T't~N, 

3. WITI-i NO \lft.-oi'IK 1 <;tnt/0Tt~ C,~tUT !Hf j'I.(;'S .. t..v(!-J), 

' oRI?C.•rii'ICi'-I'I»IITt•N!• A!. 1-oWG, Ill- A~I"'-'>WitVT I~ AYA-It-A!bl.lZ' 

\o ~CCt.I<"C-1 PG--i'l. M.I\NIIA.LY 1 LCA"E SyST>'-M Off' Aft TIN,_, 

tN PC-•11 1\1'11> 'TII-'11 To IHTI'I~L-lil-l Vf't..ol'll< (-..::,;- C(>- ) 

IF ~,.._,wl< CA-H'w•T ~~ BTIWt,...fHe ~, Th.:-.t WH"--f J~rl 

IS Ci-1= 6 c. ...,., -,.: ..._ y "» C' II l>. 

•1-. FAll"-T t:-,.: 1ST~ 11.1 lt:-&-1!-MtTI'-'1 Ctl'-t.VIT • Av--ro\wt'Ttt-1 ll,fv.Y 

l~ PA.t~I-Y '£T C~Ac~·n.y, f'-EC+r<I,..~Nll,<j1"t.-H :· t::-,,.._.IIW' 
1-JOft41t<JA &.. f'L-I+W ,.,...) (~L-IF-(.. 7" (>C. if.- Z., 

COHMftN~ 

l>I/MP!. 'oFF" 

&': ~"''of P--c-'>t!'"--v.: •S ~ &.•W' FP"-- FAt.-l>iP­
,,._,P,c.II'T•<'"' IT 1$ HIG.Ho,)' p,._,,.,lthJF "THitT 
/110-lf. IW'111tftTovN IS G,{;AII/1~~. 1.-i:IHfEi' SY!'I\. .... 

~ Pc.-+1 1/NToo.. 11/'o.lt~f"'- '' fCTI'I&t.I'>H~ll. 
G. lilw-t&.V ,.,IVtl'tl.lf "!'HAT Atl-1~ WltiC-AT•frN IS 

tS.eNIIfWIE-. Ct1CCI< ,._,..,.___ Ctn.<MA-HJ> '111l'C-•J>o!'A. 
("1\111-.T 6y C-rt"'N'-tAit-. IIP"-•NKS. 

7. VP•INI'< SwoTtH ~<'1.-tP·F,_,_p f'ttV) A./.~t-AYS I•MY 
P.,.: OIIT" OF 'T~I" • .,._y 12.2. AG.IttiJ_,IIS Sto.IW. 

'l. IH'111C.A'T~I POHtA~of NVL-'TI,LIF F;o\VL-T~ IW "A,-«.ollt'A. 

/.-EflYl? fYfTI!-M OW /'C. .. I IJNTi&- foU'f'•MI!"Tl C, 

VP1-.1 HI<. CHft-N#ot: Oc.c.viL~I Tt-t~N' A.i!i't-I!T fP-c>tD!/'-('. 

'· c .... ""trto~» C-~t-N t~rrw sE ~..,T ~lA P-c»vN'Jittwr 
~a;'C.ti'Pitft • 

/O. t-I~ST /ISH'I'4e ThAT tmO<tfllll> 1.-IWI 12.1 '' ~l-lftl1l"J) 
TC) &t,.,_o~N:». 'll~'>lltNAT' Pt.., I A\ PA•,.._e, 

If, (lhVII f:)(fT' t) Ol'lG.WAI- '"~INK Ito/ OX.:'- Wi'IS Ao-fl>wt..-4, 

C{lfo/TIIUtll' .,e-TA&.. 12.1 ~14/tr\P '"~Ill"' CII"-AI!NT 
VF .. tlll'< I~ OK, t;W'I"tt-H To PC.~ A-~ J/111'-1-141. 

f'-<~1 8fi"fto.~T f't'l/il If" U''--''-'t< l~ CHitN#tt'», 

12, 1\Pri!'AI'-~ TO 'i"VIZ' rt>et:>.l ,...1/LTof'lolf SUl~4"-'N(, 
,,.,_ • \l'ftL-IIl>l"lf. Uf'"-""K t..o(tc-•vT. Cll~"'-1< _I'IJ.I-. HI::(,. I 

- -~·,jr-· 'NO ''l'fn/1-"T l"'l>•C-I'ITI<ni!. I Si!,_._"C.T Pc..-f>2.. 
A~ ._,.,._,_.,,. '--· 



lfV.'l>tC...A T~~ 

To Oe,-r At-

A v To s t3 J.. c; c. T To 

C.oMMAf\/:D 12..0. 

NOT P..ESf>oNJ) 

- • P.GL.I'tY IS IIVA'Dvt!'n..T~TI-'t IN VIIP..~G. POSI'Titll\l) IC:~I:TA"f 
,, C..IA.A.~C..T' I AIII'D I.IPI-INK IS N~T OI"~A..I't"TtN~. 

• CQ,..I"ItHIJ) b&C.ol>~A r-1+111-T PAol>VC.tNr.. A CoNrtNVOVS. 
11 FIIIr() St:-L-C"C-:1" PC..*Z." COMMitN:P. 

• /tlf-t...I'#Y ~~ '"' c.p AA ~c....,. f'PSI ..,., ""' 1 B 11 r Mt~vs,;:. t<L'"tH'IN6. 

C-1/I.C..vr-r 1$ I'Avi-TY; PAoP..I't8L.Y 01'~111 C..l/t.C.vt7". 

wo-re ·- • 1\IITO~W'ITC..H C!l'l..C.VIT Mllc;.T IH< SI!'T TO t;{7~o-C'C..'T R.t"I>VN~7 

('C.. 
1 

OT~I!-11-Wt~e OV~A'-1- Rt:-1-lllhiL.IT"Y IS. A~)vt.a-.J). 
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CONTINGENCY PROCEDURE CP -08: AB -18 Indicates That Next Automatic 
Uplink Switch is "Enabled", With No Response to Octal Command 174. 

1. Comments Upon Possible Causes: 

13 

a) Failure in telemetry circuit: Operations of the autoswitch circuit, 
and its response to commands, will be normal, but the telemetry 
indications will be false. Once this has been established, system 
can be operated normally, ignoring AB -18 telemetry. 

b) Failure in Octal Command 174 decode gates in uplink in use: 
This fault can be corrected by selecting the redundant uplink. 

c) Open circuit in common Octal Command 174 line: The facility to 
delay the uplink switch will be lost permanently; the redundant 
uplinks will be selected alternately at regular intervals. Provided 
that both uplinks are serviceable and that the system is operating 
in the Data Processor formatting mode there should be no adverse 
affects. If the system is operating in the LSP formatting mode it 
will automatically revert to the Data Processor formatting mode 
as the uplinks change over. The times at which the switches will 
occur can be predicted fairly accurately; in particular, following 
nominal time -lines, an automatic switch-over will not occur during 
the periods of listening for the detonations of the LSPE explosive 
packages. 

d) Failure in "Enabled/Delayed" flip -flop, leaving switch-over permanently 
enabled: The results and comments are the same as in (c). 

e) Failure in power -reset circuit, causing permanent "Enable 11 

condition: Depending upon the point at which the power reset circuit 
has failed, the result may be identical with that in (c), or the 
counter circuit may be paralyzed, giving no automatic uplink switch­
over and no periodic commands. In the latter case, a commanded 
switch to the redundant uplink is a potentially hazardous operation; 
if the redundant uplink has failed, then effectively the whole of Array E 
will have failed. Supporting evidence for an extensive power-reset 
failure is that the ripple -off circuit will also be paralyzed. 

f) Partial loss of +5 volt supply to the autoswitch circuit: This is 
theoretically possible, but of low probability. It requires that the 
telemetry buffer amplifier remains powered, while some or all 
of the remaining circuits are unpowered. If this occurs, it is 
possible that the counter .and autoswitch circuits may cease to 
function, making a ground-commanded switch to the redundant uplink 
potentially hazardous. 
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2. Recommended Procedures 

2. 1 Continue as normal with other operations. 

2.2 At approximately 7. 5 hours after turn-on, note whether uplink 
changes automatically. (This assumes normal down-link bit­
rate and normal initialization; see table at end of CP -07 for exact 
periods corresponding to other initial conditions and bit rates.) 

2. 3 If uplink does switch, trans mit Octal Command 174. If AB -18 
changes to "Delayed" then fault {b) exists; maintain current uplink 
configuration by transmitting 174 at regular intervals. If AB -18 
does not change then fault (c), (d), (e) or (f) exists; it is unlikely 
that the periodic switching of uplinks can be suppressed - see 
comments for {c). 

2. 4 If uplink does not switch, then either fault (a), {e) or (f) exists, or 
one of the off-nominal cases in the table at the end of CP-07 applies, 
with a correspondingly later switch-over. 

2.4.1 

. 2.4.2 

At approximately 23 hours after turn-on the operation of the 
autoswitch counter can be verified by tc:;mporarily turning 
LEAM power "ON" for about 15 minutes, enabling the periodic 
commands, and noting whether the automatic calibrations occur. 
If they do occur, then it is unlikely that faults (e) and (f) are 
present. If the automatic calibrations do not occur then it is highly 
likely that either fault (e) or fault (f) is present and a commanded 
switch to the other uplink should be avoided if at all possible • 

Transmit Octal Command 174 at regular intervals. If an automatic 
uplink switch occurs at or about any of the times listed in the 
table at the end of CP -0 7, suspect that the initialization and/or bit­
rate was off-nominal, then refer to 2. 3 above. {If an automatic 
switch occurs at a time which appears to be completely unrelated 
to the automatic timer periods, suspect . a possible circuit-breaker 
switch-over, then refer to 2. 3 above.) If after the maximum period 
in the table in CP-07 no switch-over has occurred, and if the periodic 
commands are being generated correctly, the most probable explan­
ation is that the telemetry circuit AB..: 18 has failed (see (a)). 



CONTINGENCY PROCEDURE CP -09: After Executing Octal Command 057 
During Central Station Initialization AB -11 Does Not Change Status Q.r AB -11 
Initiates In The "OFF" Status Or the "ON" Status. 

1. The LSPE power circuits are flown latched in the "Standby" condition, 
in order to provide a safe means of verifying correct control and 
operation of the LSPE power relays and telemetry circuit. Without this 
verification it is possible, though not very probable, that the LSPE 
transmitter could be operating while the astronauts are deploying the 
explosive packages, or while data is being gathered from the other 
experiments. During test it was observed that the LSPE transmissions 
could produce false outputs from LEAMo 

2. Procedure 

2. 1 ASE shall advise the Flight Director of the uncertainty as to the 
control and/ or current status of the LSPE electronics, and shall 
request the crew to turn Astroswitch #2 counterclockwise (CCW), 
to 11DSBL", in order to inhibit operation of the LSPE during 
troubleshooting. 

2.2 As Astroswitch #2 is set to "DSBL", note from the housekeeping 
print-out whether there is a change in reserve power. An increase 
of reserve power by approximately 5 to 6 watts is a certain 
indication that the LSPE electronics were "ON", whatever AB -11 
rna y be indicating o 

2. 3 Transmit the following Octal Command sequence, noting the 
corresponding changes in AB -11, if any: 

2 0 3. 1 

057 LSPE Power Off 
055 LSPE Power On 
056 LSPE Power Standby 
057 LSPE Power Off 

{There will be no corresponding changes in reserve power 
because A /S #2 is open.) 

If the telemetry is numerically within the AB -11 bands given in 
ALSEP-SE-33/BSR-3059, and remains constant throughout, then 
it is possible that the decode gates in the Command Decoder in 
use, or the common command line(s), or the PDU circuits in 
use, are at fault, locking the LSPE in a particular power status. 
If the telemetry persistently indicates "OFF", with a zero or 
low numerical value, then it is also possible that a short-to­
ground type failure exists in the telemetry circuit. 

Select the redundant uplink, by transmitting Octal Command 122, 
then repeat the sequence in 2. 3. 
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2. 3. 1 

2. 3. 2 

2.3.3 

2.3.4 

2.4.1 

(Cont.) 

If there is no improvement, select the redundant PC/PDU by 
transmitting Octal Commands 120 and 062, or 121 and 060, as 
appropriate, then repeat the sequence in 2. 3. (Note: It is 
preferable not to use Astroswitch # 1 to select PC #2 unless the 
uplinked command is ineffective, since A/S # 1 inhibits the 
automatic protection circuits.) 

If there is still no improvement, then either the telemetry fault 
exists, or one or more of the common command lines have failed 
and ground control of the LSPE power has been permanently lost. 
To resolve this problem it is necessary to apply power to the 
LSPE electronics, as described in 2. 4 below. 

If the telemetry values are not in agreement numerically with 
SE-33, but do show three distinct levels as the power commands 
are transmitted, it is highly probable that the fault is in the 
telemetry circuits only. See 2. 4 below. 

If the telemetry reads correctly for LSPE Power "ON" but reads 
"OFF" for both "STANDBY" and "OFF", it is probable that 
the LSPE power can be satisfactorily controlled. See 2.4 below. 

If the telemetry is constant, at a numerical value which is above 
any valid AB-11 band given in SE-33, and only a few bits below 
the numerical value of the reserve power telemetry, then it is 
almost certain that the telemetry line from the LSPE power 
relays is open circuit. See 2. 4 below. 

If the problem cannot be resolved with Astroswitch #2 at 
"DSBL" then control of the LSPE power circuits may be 
verified as follows, with relatively low risk: 

Verify that the system is in the Data Processor formatting mode, 
in either Normal or Slow bit-rate. Under these conditions the 
explosive package circuits cannot recognize the firing code, 
even if the LSPE transmitter 1s operating and the receiver. units 
are powered. 

2.4.2 Request the crew to turn Astroswitch #2 clockwise (CW) to "ENBL". 

2. 4. 3 Note any change of reserve power. A reduction of 5 to 6 watts 
indicates that the LSPE electronics are powered. 

2.4.4 Transmit Octal Command 162, "LSPE Transmitter Pulses Off". 
(Note that a power reset circuit in LSPE should initialize in the 

''pulses of£ 11 status. 
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2.4.5 

2.4.6 

2.5 

2.5.1 

2.5.2 

Repeat the sequence of commands given in 2. 3, noting the 
corresponding changes in reserve power, if any. Changes of 
approximately 5 to 6 watts following any command to or from 
the LSPE Power On status are a certain indication that adequate 
control of the LSPE power circuits is available. 

If no changes in reserve power are observed then the sequence 
may be repeated after switching uplinks, then PC's. However, 
in view of the previous switches at 2. 3. 1 it is unlikely that any 
improvement will result. 

If by this stage control of the LSPE power circuits has not been 
established, then it is highly improbable that control will be 
established at any time in the future. 

If the LSPE is locked in a power-off state then there is little 
point in deploying the explosive packages or the geophones. 

If the LSPE is locked in a power -on state the experiment could 
be per.manently disabled by setting Astroswitch # 2 back to 
"DSBL". However, this is not recommended for consideration 
unless: 

a) it is not possible to command the LSPE transmitter pulses off. 

and/or 

b) the RTG output power (CS-35 or CS-36} is less than 68 watts. 

There is no direct monitoring of the I.SPE transmitter pulses, 
but if the system is commanded to the LSPE formatting mode 
the status bits in the LSPE format can be examined. If the very 
slight risk is acceptable, the pulses could be commanded "ON" 
and "OFF" (Octal Command 156 and 162} noting the change in the 
transmitter status bits and possibly the slight change in reserve 
power. It is also possible that the crew would hear the 40 watt 
LSPE AGC pulses through their headsets, as clicks at 6Hz, but 
this has not been confirmed by test. 

With regard to the power and thermal budgets, the Central Station 
design. case includes LSPE "ON" at lunar noon, while at night the 
power in LSPE is removed from the regulator/heater resistors 
but still appears as heat·inside the Central Station. At 68 watts 
there is sufficient power to keep all experiments, including LSPE, 
operating. 

'17 



CONTINGENCY PROCEDURE CP-10: UNABLE TO COMMAND SYSTEM 

TO LSPE FORMATTING MODE. 

1. Possible Causes: 

Downlink bit-

1 rate 530 or 

1 

1060 BPS l· 
r . 
I 

Downlink bit-". 
I 

rate 3533 

BPS 

2. Procedures 

Fault in Octal Command 003 or 005 decode 

gates in uplink in us e. 

Fault in formatting mode flip-flop in uplink 

in use. 

Short-to-ground on common formatting 

mode control line from C/D to D/P. 

Fault in formatting mode and/or bit-rate 

selection circuits in DDP in use. 

Fault in transmitter modulation circuit 

in DDP in us e. 

Open-circuit in digital data line from LSPE 

to DDP 

Fault in LSPE, e. g. not powered, Barker 

Code generation failed, formatting circuits 

failed, etc. 

2. 1 Bit-Rate 530 or 1060 BPS 

Transmit the following Eequence of Octal Commands, 

pausing as shown ·to determine whether the bit rate 

has changed to 3533 BPS. 
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2.1 Bit-Rate 530 or 1060 BPS {Cont.) 

006, Pause 

035,003,006,Pause. 

034,003,006,Pause • 

122,003,006, Pause 

122,003,006,Pause 

System possibly in slow bit rate. 

Select DDP 'Y 1 • 003 and 006 should not 

be necessary if fault existed in DDP 'X'' only. 

Selects DDP 'X'. 

Changes uplink if uplink switch flip-flop 

and relays correctly in step. 00 3 is 

necessary because an uplink change 

automatically causes revers ion to DDP 

formatting mode. 006 may not be 

necessary, but does no harm. 

Repeat of previous sequence to cover case 

when uplink switch flip-flop and relays 

were initially out of step. 

If the bit-rate has not changed to 3533 BPS by this point, then it 

must be assumed that the prime LSPE mode of operation has been 

lost permanently. 

Changing the ground station decom format to LSPE Slow will 

determine whether the fault lies in the bit-rate or the formatting 

mode area. 
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2.2 Bit-Rate 3533 BPS, No Decom Lock 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

Verify that LSPE power is "ON". Refer to AB-11 and 

Reserve Power change in last DP Formatting Mode 

print-out. If necessary, revert to DP Formatting Mode 

by transmitting Octal Command 005, then refer to CP-09. 

Switch to redundant DDP by transmitting Octal Command 

035, Select DDP 'Y ', or Octal Command 034, Select 

DDP 'X', as appropriate. 

Examine downlink bit -stream. If it is unchanging, i.e., 

all 1 's or all 0 's, then the fault is almost certainly not 

correctable, and the LSPE is lost permanently. 

If the downlink bit-stream is obviously a changigg pattern 

of l's and 0 1s, try reducing the Barker Code recognition 

requirements. 

Examine downlink signal strength. Is it sufficient to 

ensure a low enough bit error rate to allow recognition of a 

reduced Barker Code with reasonable 'Certainty? If not, 

try the effect of switching transmitters, using Octal 

Command 013 and 015 if currently in Transmitter A, or 

Octal Commands 014 and 012 if currently in Transmitter B. 

If available, use a larger ground antenna. 
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2.2 Bit-Rate 3533 BPS, No Decom Lock (Cont.) 

2.2.5 If by this point decom lock has not been achieved, then it 

is unlikely that any short-term solution will be found. 

Off-line analysis of the down-link bit-stream may reveal 

the fault and allow some or all of the data to be recovered. 

It is recommended that if: 

(a) the 3533 BPS bit-rate is established 

and 

(b) the bit-stream contains a varying pattern of l's 

and 0 's which could conceivably be data. 

then consideration should be given to 'blind 1 operation of 

the LSPE experiment during the predicted explosion periods. 

Operation at 3533 BPS is essential, since the explosive 

package circuits cannot recognize the firing pulses at 

1060 BPS. 

I 
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CONTINGENCY PROCEDURE CP-11: Unable to Comtnl. nd System From 

LSPE Formatting Mode To Data Processor Formatting Mode 

1. Possible Causes: 

• 

• 

• 

2. Procedure 

Fault in Octal Command 003 or 005 

decode gates in uplink in use. 

Fault in formatting mode flip-flop in 

uplink in use. 

Open-circuit in common formatting mode 

control line from C/D to D/P 

Fault in formatting mode and/or bit-rate 

selection circuits in DDP in use. 

2. 1 Transmit following sequence of Octal Commands, pausing 

as shown to determine whether decom loc:(<: in DP Formatting 

Mode can be achieved: 

006,Pause 

035,005,006,Pause 

034,005,006,Pause 

122,005,006,Pause 

May be in slow bit rate. 

Selects DDP 'Y '· Commands 005 and 00 6 

should not be necessary if fault existed 

only in DDP 'X' 

Selects DDP 'X' 

Switches uplinks provided that uplink 

·switch flip-flop and relays were in step. 

Commands 005 and 006 should not be 

necessary if fault existed only in original 

uplink. 
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2. Procedure 

2.1 ·(Cont.) 

122,005,006,Pause Ensures that an uplink switch will be 

obtained even if the flip -flop and relays 

were initially out of step. 

If by this point the Data Processor formatting mode has not 

been obtained, then it is highly unlikely that it can be; the 

system will probably remain locked in the LSPE formatting 

mode permanently. However, see 2.2 and 2. 3. 

2 o 2 If a particular group of faults exist in the system, it is 

possible, but improbable, that the system can be 

recovered to the Data Processor formatting mode by 

switching PC 'so 

2. 3 Since the system is in the LSPE formatting mode there can 

be no direct verification that the uplinks actually switched 

when commanded to do so. Multiple faults in the decode 

gates in the uplink in use could simultaneously hold the 

system in the LSPE formatting mode and block a commanded 

uplink switch. An automatic uplink switch should occur as 

defined in the table at the end of CP -07, and this may allow 

reversion to the Data Processor formatting mode. 
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