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OPERATIONS PLAN

FOR
APOLILO 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.




1.2.1 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) Final S');stems Mission Rules for ALSEP Array E

(d) Mission Requirements, J-3 Type Mission - MSC-05180

e (e) Science Contingency Procedures - Apollo 17

(fy CSM/LM Spacecraft Operational Data Book
Volume V: ALSEPF Data Book
Appendix F: Apollo 17 ALSEP Array E
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2.0 OPERATIONAL PROCEDURES

';[‘his section contains information on the sequence of events and
activities which are necessary for the proper operati‘on’ 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 ‘a‘re 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.
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2.1 ARRAY E EVENTS DURING APOLLO 17 MISSION

The first few days of Array E operation are the most critical, not
only because of the extensive command activity required to put the system
into operation, but also because of the necessity to couc’li/ﬁct these operations
within the constraints of the Apollo 17 m:i‘s‘sioﬁ. priorities and the
miainternance of existing ALSEP (and P&FS) systems. To provide some
pe¥spective on the interation of ALSEP and Apollo 17 events during the
periocd from ALSEP deployment to Apolle splashdown, the following
pages identify the gross sequance of events as derived from available
information on the Apollo 17 mission.

The norniinal times of the various events ha{re been plotted as
acecurately 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. Itis 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.




TABLE 2.2 Flow-Chart Symbol Interpretation

SYMBOL INTERPRETATION
Octal Command (CMD) to be addressed to Array E
In the case of LSG procedures, an abbreviated name
OR of the command is included (XXX) together with the
number of times (N) the CMD is to be sent (if more
(X KX/N CM:D) 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,

Dercision

Po ' C‘

Yes

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

] ngv]rvlal‘lé( -

Tostroclion

wet | Tnfe- Ouly

' {o M!'nu(‘rC& A g'MEAfs’

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

Sob-
flvu L";n <€

Contingency
Procedure 01

(See Section 3)

Example:

A tie-point: where the procedure may jump to a point

r on another page.. The relevant link is found on
‘—)<):<:> \‘/‘5;'; the page or figure number noted beside the tie-point.
YAYA .
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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 2.2-1.when power is first applied during lunar operations,

In contrast to previous 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 contingeﬁcy de;isions 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,

16




TABLE 2.2-1

Central Station Unit

Downlink

o Transmitter A
o Transmitter B
o DDP Active
o ADP

- Active ADP

- ADP Power Routing
Uplink

o Active Receive r/De coder

o Uplink Power Routing

o Automatic Uplink Transfer

Power Distribution

g

o Experiment Power

- LMS, LEAM, HFE, LSG
- LSP )
o External Dissipations (7W and 14W Dumps)

o Active PCU

o PC Auto Select
o APM*

Periodic Commands

Astronaut Switches

o #1
o #2

CENTRAL STATION INITIAL CONFIGURATION

Initial Status

ON
OFF
X

X
PRI (W)

A
PRI (W)
ENABLED

OFF
STANDBY
OFF

#1

#1

ON

ENABLED

CCW,AT "PWR"
CCw, AT "DSBL"

*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 command and bake-out of the

analyzer begun, Full operation of LMS is not scheduled to begin until near
sunset of that first lunar day."
The recommended operational sequence for this initialization phas'e

for LMS is presented in flow=-chart format in Figure 2,2-2
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2.2,.3 LEAM Initialization

The Lunar Ejecta and Meteorites instrument will be activate'd 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 requiréd
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 operatibns 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 luné.r 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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- HEE Initialization

o HFE should be activated, following sequence in Fig.ure 2.2-4 (a),
- as.econ.as the first HFE probe has been emplaced by the crew. A full
~F «avrinute sequence print-out should be obtained as soon as possible in
w-~prder.that satisfactory operation can be verified. (In the event that
“"difficulties are encountered in drilling two acceptable HFE probe holes,
Sreeovinditdforimation as to the status of the one probe that is emplaced may
be 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
dn-hard copy at least once every two hours throughout the first week of
operation (exclusive of LSPE operational periods) so that adequate data is
- ~~awvailable to monitor the equalization of temperatures following the drilling

operations.
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2.2. 5 185G 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-up'’ the L.SG will be directed toward
three objectives: ’

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

i

- 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 700 times the total seismic scale range. Lesser
adjustments are made by command, to the extent required, in
accordance with the four slewing rates selectable, as follows:

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

Gross Increment i Vernier Increment
(CR =15 or 16) . (CR = 17 or 18)

Coarse Screw 2330 | 18.2

(CR =11) ’i
Fine Screw 17.6 0.137
(CR = 19) f

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,

S e




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:

X ’ ALSEP
COMMAND ABBREV, COMMAND NO,
LSG COMMAND DECODER ON CDON 070
LSG COMMAND DECODER OFF CDOFF 071
COUNT UP INC 072
COUNT DOWN DEC 074
EXECUTE COMMAND EX 067
SLAVE HEATER ON SHON 063

SLAVE HEATER OFF SHOFF 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: GEX /7 \ 067)

This would mean that the EXECUTE command is to be transmitted
seven times in succession with at least 2 seconds 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.

N
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TABLE 2,2-5

LSG INITIAL CONFIGURATION

1.5G Function

Coarse Slew Adjustment
Fine Slew Adjustment
Temperature Control

Tilt Adjustment

Initial Sfatus

At Upper Limit
At Mid-Scale
At Optimum Earth Setting

At Optimum Earth Setting
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.2 .2.6 LSP Initialization

The Lunar Seismic Profiling Equipment will-not be activated before
the end of EVA 3, The scheduling of LLSP 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 #2 is turned clockwise {CW) to
"ENBL" 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 Continuing Operational Requirc:ments

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 Arra/y 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:

HFE
LSP
1.SG
LMS
LEAM

2.3.,1LSP Operations

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.

2.3,2HFE 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
fmtterns have been established, 8 Mode 2 conductivity tests will
be performed. Each test requires approximate%y 40 hours of
operation for a total elapsed time of approxima;ely 350 hours.

(c) At 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.

G)
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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 reciuiring

only one or two fairly obvious commands.

S’
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Contingency Procedure #CP-01

—« CP-01 )y—

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

when short is removgd.
Procedure:
The crew shall separate the shorting switch assembly from the
- RTG cable and discard it.
The crew shall then mate the RTG cable connector with the Central

Station bulkhead connector and proceed with normal ALSEP deployment.
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B ALMST CarTmanY e vlsiam AdRInABLE.

§. urLink o8 0, PreBagLY +29 veeT FALUVARE,

£.Scetehine FCU 2 0Y command 15 Fncreancd To
USE oF A5 @1 Hewtaws Aolswror FeasdeTon.

7. Pr35166cE THAT IYSTEM whs abREADY e PCEL,
THIS 1% ATTCHNPT Te ffLEcT PLCE.

AE A= 0aon 1,12, ¥PUNK o) Tan WiroveD
3. RarnseatTrcR B wasen, Al HAD Faecp,

4. POl HAD FaeD oN 439 vorTs.

;,C. SYSTEr was N PCLRE  anp
PCEL 1AD FARED.

T. PCRi HAD FawadD,

RETURN ToO Tol?
OF FIGURE 2.2-1(b).

1E A 32 LE, WO YPLINK , TICRE Mey 885 &
Conrinn SINGLE FONT Patuwes 1K RF Clice™,
EL PAERER, OF TNEAL MAY BEC Tl
Fracvatl anp ScaArbim, wiTH
Pors18.€ CveauTvol RicevERY,

Fos e ASEX SR M02 I PROLLPVRE

AP YSE LABGEA Biget,




e’

ConTiNGENCY Procedure CP-0%4:- No Decom Lock AT Turn-OnN

) poss:BLE Cavses :- oALscr INCORRECT FeRMATTING MoOPE ﬁrv)/a& BIT-RATE ; MAY
‘ BE CoRRECTABLE BY ComMMAND OR MAY BE cAysSED BY PATA
Procc sscR, Commanwd DPECOIER OR PCv/PDV FAILURE.
e NO MOIVLATION , 2vE TO DATA PRIUCESSOR ), TRANSMITTER OR
Pev/PpU. FanvnE. :
. & MODULATION AT COMRECT RBIT-RATE, BuT NO FormaTT(NG AND [on
{ N? BARICER COoDE 4, PUE To DATA PReCESSeO. FAICVAE.

ConTiNGENLY PACCEDURE 15 BASED UPON ASSUMPTIONS THAT -o) GRovwD STATion
1S SET To DECOM DATA FPROCGSSOR FOAMAT, NoRMAL BIT-RATE (tcé0) AnND

YEs (530,100 on 3533)

b) DowntINK StamwAL STRENGTH 1S ADSQUATE — IF NOT, SE& CP-03,

amerey Cor

| UPLIMK CARRICA ' }
oaunc‘)ou Tre] S TA RT ]

(RevaTs Decoren

CMD. C06

o DECOM
(YA

<4 CMD, 005
JECor
LocK.
Yes OVLAT)
B RecoanzatL,
) NO | NO
. <

SeE WOTE |

CX
decors, ) :bu.m

LoCt<, g Lol G

SEE wmeT* 10 YES R"wmwh

\ ‘4 a:"s?r‘::f:
CMD. 120 A
CMD. 012

CMD. 042
e
Lot o
C 4
CMD. 060

:

(c;rm OIM’@- 0'3)

SEE NMoTE 2

fsae weve 8
3533

SELZ NOTE 9
10co

SEE NeTE N % #

NUTES
1. FAWLT Courd BE N TRAWwTTEA D[P oA Pw{nu‘

2. TRanSPUTTEA. An» DfP MopuinTen’ SSCTiens ARE OK,

3. PEFNTELY No UPLINK, ANDJoR. tueTIPLE FAULTS .

4. LPLINK OK, FAUT N CfD ¢R DfP ForeaT CouTror,

§ VPLINIK QKK, FAueT Iv iN TRAWITTOR oA pevfPpo,

6. TRAWSHITTER B AvGARs Te havi Fread,

Y. NO vPLINK 0f TAAWSHITTEA b Is oN.

. No VP, FAWT 15 TRoBAGLY N rcu/’r)u.

. TaantmiTrEA B was ea,

10, FAWLT 15 AmosY CEaTANY W PD U .

the RueTirct® FavcTs &y W oD anp PPV,

1&. ¥ wo mMoPVLATION 18 PRISENY AT ThHis FonT, Thins
SYETErT 15 WUINELY To g‘:umﬁ’ BT PRecOSVAF

Wentd AE FrieowCD Elart FTaRT' oMl rons, beFent
ABANVI W NGy,
P H0BLATION 18 PRESENT ., TRY Favssverstls PRot ERwtss
LONCE PIORL T et ITART ™ SLFORS WM TinG FoR wleislk. Crianil,

SEC wTE §
Yo WNEXT
PaA&E
| see wore 7
A 4
B{CMD. 014
$EE woTe 9
YES
To NEXT
PAGE
No '
st MoTE B
ScE noTE 12
[ AsTaowavr Timw's FAsTRowavT Tuams
& FSnsaTing SwiTcH AR Asrasswarert $F 1
fccw Te “shonr”
L Hews cw Yo tou
ngéuosg}_.

EXT _Pored T
1. SYSTEm Wb IN WCORKECT GIT-RATE ) Protatiy Prwir Reqe v Famse w

2.57STEM whs IN INCORAECT MODE ; Presass? Auih FSET Fanvad w cfp,
S, FaueT wars W 3fF X,

4, SYSTEra wrs ALESASY W BfP Y; Favt o /ey,

£ FroeT AT TRaat MITTER "A" MeDULATION INPVT INTEREALE.

€. TR riTran "B wes eafs FAWT AT redviaTion wrvT wreaFast.
T FaveT 1 FRU L CiRewiTs To B[P,

8. SYSVart was ALASADY W h;vtl/m#l,'f»’m"' w o Prowl,

RFTER ACHIEVING DECOM LOCK
RETVRN T F1ouRE 2.2 ~11{s),

&&




4
5

~Contmaency Procepvre CP-04. ( Cow r,p,).;_l

T -

. , ) . i » ‘ :
(Sse pPaevious PA&E FOR START OF CONTINGENCY PAaceDunE.D ',

. ¢

, J L. - ——

Faeps Praviovs
trsl.
®

<CMID. 035)

From Patviovs .

(L1T3

LocK
1060 . e
¢eE NoTE 2 .

CcmD. 035 CMD. 034

Jecem . [ @ z::
(N7 3 1 &

CMD, 034

vee—(9—

SEE MTE @

SEE NOTE 9. (CHD. IZZ)
'X(.-HI ( )
Locx.

.

CMD, 00%

CHANGE GROVAD

Decom .
bOtig STRTRHN Yo
2P FoRMAT, S0 CMD. 122
MAY Decom LOK
- % PECH :
toek i
v
Decort | SEE NOTE IO,
oo :
sce noTE 3 A
F;.::c;zuwovs vy SE€ noTE 4 ——4————% IF DPECOM LOCK IS OBTAINED
' WaIT Fo AuTo sec wetd 5 BUT PRINT-OUT IS NOT
VPLINK CHANGES -
/,\;A;P;OK.IS VALID SCE CP-04A
£9.3, 139 na
— ON NEXT PAGE.
(s.:E ALse CP- o‘l) N
DiaG NoSES.
NQIE§‘ EXIT PoiNT.
1, Move 15 commecT. FAuLT 15 1 BIT-RATE Commaid OR MEMORY CIALUTS, 9. FAaver was 18 Dfr X,
2. EMHZR NO BARKER Codr ()/p Fav&f) , OR BeTH MOBEC MWD BIT- 10, SYSTEM WAS ALREADY IN D/P Y. 'D/P Y Faary,
RATE SELECTION CIRLWTS ARG FAWTY ( D A fon C/J:), 1,12, 13,14, MULTIPLE CfD MoDE AuD GIT-RATE CorrAND
[, ALMOLT CCATAINLY NO VPLINK, FauTs,
4. THIS 15 LSPE Seew MoDE, UPINKK OK, 15, FAVLT Was 1w DfP X FoReATTING CoNTRsL
§. SYSTEM wih. #ACRATE oNLY N Strw MOPE. FPresaniity of 1L.8YSTeM WAS ALAZADY in B/FY. Favil i DfrY,
IMPROVIEMENT 15 bow. 1T, 1% raeeT W c/:b MODE ConTRoL CIRCWITS,
€. IFF BIT-RATE 18 1060 805\ THEN CHANGE SHeve D vecVR AT
Y6 anpfon (3.8 Hovrs AFTER “Tvan-oN., (I BIT -RATE .
s ,,._,—-,{ Ars  THEWY CHAMGE SHeveD occon AT 1§ or 189S, AFTER ACH)ICEVING DECOM
T. CoviD BE Povtis Barxch Co3F FANLAS, BUT MRE LiKELY To 85 c/p FART.
8. P cumitoP. Powen REETS W TR 0K, FAUT 10 ¢f3 867003 cammad, LoCcK RETURN To
o 8. MuTIg FraTs. RECouary To BP FRAATING VNWKELY | BeT paY

16, PROBAZBLY oPew CIREWIT N FRAMATT NG tHoDE CouTA. LiwE,
EYSTEM wier oPEAATE GWNY 1N LSPT MeDF,

ALHIEVE PECert Lok I I.SPE MoPE£, ) F’ 61 U Q E 2. 2“ (l?l




INVAL'J : ;

FCON:I:No‘z_»vLy Ppoc D um.,w,c_ﬁ. 0%A “_:L)LCQM Loci< oBmwc’)
BUT HOUSEKCEEPING PrINT-0QUT

Possinre CAUSE $:- « incremenTing SYNe pattenn (E5F) wot IiasHENTWG  COARECTLY.

* MUX NoT STEPPING | '.
sy AwALet Ve ,!Al'rh-(. C’VVR?‘M P T,
N PPV PowlR SVIPLY Citeni TS Te

s FAavwTr
e FrveT
N;cg - THE FuncTionss oF Trg IDPL AND ADP 1N Trits AREA ARE $O CLOSELY AELATCSD

THAT EVEN A PcTaiveD ANALYSIS 0F “TrE DitTAt VaTm W wWoenDd 23 Wikl
WMIT REVIFAL THIF PARELSF LOLATION oF THE FART, THE PRECEPUALE 1t
TS TRANGMIT A STANDARYD SEQUUWEE OF CopMAVDS YNTIL THE FAvERT
DISAPPEAARS, AND THEN Tb ANALYEE TG ASSULTS To D TiiasmivE
WHENRE THE FAVLT LRY.

ADP.

[START]

A4

BRIEFLY T
O e
OR cARAIIA.
(arceTs Decodea)

cMd. O25 cMD. 024 ‘

[C—'
JELEcT ALTEANATE ADPS,
LYMPTIrMSE Wine PELEND UPOW
PARTicve AR TYPIE OoF FAULT.

TSP wrieL INCREMENT | BT MAY N T
RE4ET AT 920, [BITS IN wWenD 3%
MAY BE THE SAME IRRESPECTIVE
OF CHANNEL NUMBPER .

SELCeT ALTERANATE Poweh
ROVIIVGS, 1F FauLT vigs N
STHiS ACEA THiE 90T Faasg
PuLsE wirL PRoARBLY BE ABKENT

AND TSP wiwe RUN Tp 127
WeTEAD oF 90,

NOTE 0LTAL ComeinwP (10 CaN
A0 AFFECT THE WPLNK Prwek
ROUTING BuT 1/ NoMIn/ AL GAAATON
wiLt AT Po $0. IF AnY DoubT AS
e THE $TATE oF THE UpLIvM POWER
RouTiaiey Ex16TS 1T MAY RE AWISABLE
T PeeaY T Tasawimission oF
OcTAL. ComMMm/D NOD.

( cHD. 060 J&—{ CHD. 121 y&— CMD. O@@»—-CCMD. 120
LU —— ’

|

secects foki fProel, ¢ErecTs

PCU PowsR SupPLY oyTrYTS ARE
PROBARLY O | i€ UPuNK AND
DoWwNeiNiK ARE OPERATNG, BYT
FAVET IN PDV Prwéa ConTnoe
ClacviTs CoutD SELECTWELY
ArEcer ADP,

CELELTS Pe¥rfrPudl,
THs ASTAO WA TUH  OVETR™
PaDdCSs THE AUTomaTiL
PFROTCLTiew CrQacviTS AND
1S NeT wged onTi- At OTreA
MeTrops, HAYE BESN “TRIED .

SELELTS Pcﬂ/l'vv#l
PROVOED THAT Fo L +5V,
V HLV AND-(IV SufPRIC, ANE
OK, ALSUNES Leass oF vfulK,

T

Sew Yo m?
Ipm'l

o Te "SHeRT'
CW Te

"

Pc + L/l’w#—t.

SereT m,-remurn; DL,
0951ALE SYMPTerts ARE CTATIC
ISP ,oR FAiwviE Te RECET AT 90;

A FAILURE OfF THE MUK ADYACE
PULSE Wikl Gitve R CONETANT VALY
IN wWeRD DY AYD AN ISP RuwN NG
Yo 127

IF R VALID HeSCogPinG PAIWT-ouT Has WNeT BEEN
c OBTRINED AT TR POMT THEN MTiPLE [FAve'TS Ex/cz
on. THERE 15 B SikbE - PoWT , SHenT-To-GraevD
ILrRE AT THE ADP-2DP INTERFALE, Ty Act
CophinATONG oF P/ CR Redliskn, ADP AND 1‘)!’, UsinGy
ScQuENCE 10T, 0167, 035,034, 024,035,074,
110, o1&, 03¢, 034, ow , 03¢, 034 Trew
Ctiaicn & PC's AwD RCOPEAT.

&5




‘ROCEDURE CF*OKL; AB-16 DORS . NOT_INDICATE ??

- 'rrm-r AVTOSWITCH CIR CULT s SET TO SELE c_‘r Pc#l,

AND DOES NOT RESPOND “TTO OCTAL. COMMAND

12.0.

PossiBLE CAUSES i~ ¢ RELAY 1§

INADVEATENTLY IN WRONG POSITIoN, TELEMETAY 1$°
CoRAECT, AND UlLINK

1S NOT OPERATING,

¢ COMMAND DECODER FAULT PROPVCING A CONTINVOUS “AvTe
SELECT Pc#2 " CommAWD.

e RELAY iIs IN CoOARREC
I1s FavVLTY )

NOTE - ¢ IF avToswiTeH CiaculT
NeT PERMISSIBALE To

MARKER LOG

T PosiTion , BVT HOUSEKEEPING CiIRCvIT

PROPAGLY OPCN CIACUIT,

CAVNOT BE SGT YO SELECT PC #1, Twed IT IS
CAMMAND A SWITCHevER TO PC¥2.. A PC

REDUNDANLY WeoviD RBE LesT AND OVERALL RELIABILITY REPUVCED,

FIioHT. NO ALSEP RELAY HAS Moved IN TEsT oR FLIGHT,

BaiEFLY CuT

vRLINK CARRHIA SET MARKER . )

OR MAVLATION (G A=O % TAR
(resers dECorER) =

A J o) l o RCLAY IS PRESET BCFORE
Ser unal
PYTS
CORRECTE)
SET MARKER ] 4
A=l
A

ONE OA MoRE

ST CoMMANDY AP
{oo1,002, 004, ET

SE&l NoTE 10,

Notes.

t. RSWHME INITAKLY THAT TSLEMETR! 13 AT EAVLY, I RREemswT
Hevs EKEEPING LINE 1S Ofen CHRLUIT , THE ADP A-D CONVERTER
WLt SEE A VILTAGE SLIGHTLY LESS “THAN “THAT CoRNES~
PowdinG TO BESCRYE CVRAENT, IF RESERVE 15 HIGH
ENovOH, AB-IL witL Siew AuTe SpLeeT PoblY,

2. RESEAVE 15 R ENOURIM Fom FALSE AN-16 WDICATION,

3. WITH No VAN G ITvA Tiorw CAvneT BE ACSenveD.

' RECOMMENDPATION 1~ AS LoNG A% ALTABNAVT 16 AvAleABWET
T OSELECT PLEL MANVALLY, LEAVE SYSTEM CPERATING
W PCRI, AND TRY Te {TABLISH uPLINK Ge«’- -

W UPLINIK CAWNOT BE EXTARBKSHE P, THEN WHend SYier]
% CrPFEeTiveEnY DPEAD.

FAVLT [ExisTs
16 PRIBABLY CET CoRARECTLY.
NorinAL, Puan vy Sen@tT PCR2

*.

RETUVUAN To FilG. 2.2 -l(b)

SEE NOTE &

W OTCLEMETAY CiReviT, Aureswitird AEAY
RE CormmenDATION |~ oL oW

SEe NoTe R
See NovE 3,

1>2 Ames
(32 warTs)

CoMMAND TW

R MW Dy
oN" UN T RESERE]
1§ Berow 30 WaTTS,

SEE NOTE 4

COMMAND
Domps OFF"

& SiNeE BogenyE 15 TYD Lew FoR FALse
INDICATION |7 15 HIGH.Y PROBAMLE “THAT
AB=16 INDILATIVN 18 GENVINE, LEAVE SYS™M
N PC UNTIL vPuLiwi< 1§ ESTABLISHED,

G. HiLY PRoBAALIE THAT AB -t INDlLATIOW 1S
GenwnE, CHECK BrR- COMMAWD ITceD ol
FAVRT BY Crianw Gine VPLINITS.

T. VPLNK SWITCH FLib-Fref AVY A ELAYS MAY
BE VT Oof STEP. TTRY 122 AGAIN (AS S,

. INDILATES POSLIALE MVETIPLE FAULTS 1 TRECOREA,

LERVE SYSTEM v P w1 UNTIL AVUTIMAD -

VPLINK CHAWAE OLevhs, THEN REPEAT PAPEIYRE,

G, Commawd CAp) Now RE GCNT viA REDYNIWNT
DEeovDPER

10, MVST ASSYME THAT Comman® LINE 121 15 SHoea ED
TO GROVND. DESIONATE PC Y1 AY PRIME.

1. (WD EXiT Z) ORGwaL VPLINK W UGS WS Probucinty
CoNTimeavs OCTAL 12} mmww BUT CVRRENT
UrwvK 8 0K, SWATLH To IN~M NoRMA L
Bet RESELEET PLRI ufu»‘K 16 CHANGED,

12, APPCARS TO HAYVE BECN MVETIOLE SCAAMALING
'(mmiqwuv)wa UPLINK otk -6VT, CHIK Al HK,
o T N ERVET INDIcATIONS | $EWfT Pc*!.
A% NoAMAL.




Contivaency Procedure CP-06 +© SysTEM 1IN _PC #2, AB-I(

INDIcATES AVTOSELECT To Pc#2 AND DolES NOT RESPownD

To OcTtnL. CoMmrmaND 12.0.

Pos6igLE CAUSES 1~ o RELAY 15 INADVEATENTLEY IN WAONG PoSITIoN , TCLEMETRY
1€ CORALECT , AND vPLINK S NOT OFPEAATING.
e COMMAND DECODCR FAVLT PReDueING A CeNTINVOUS
CavTo SeLceT PC R ComMmMaAnD.
o RELAY 1S IN CORRECLT PosiTion , BeT HovsCredrinG
CiRewtT 1S FAveTY, PAROBAALY OPEN CIARCUIT,

NOTE - o AUTOSWITCH CIRCWIT MUST BE SET TO SELELT RFEDUNDANT

fc ; OTHERW S E

OVERALL RELIAKILITY IS Redveed.,

o« RELAYS ARLE PRESET BREFOAE PFLI&HT , AND NO ALsScP
RELAY Has BCEN KNowa, To MovE IN TE6T OR FLigHT.

AB-16
CoRRECTED.
§CC NoTE |

ASTRONAVT TVANS
MORTING SWITCH ARM
cew To MshoaT"
A THEN (W To ow!

CCENTE D

BRICFLY CUT

veLiniK CaraicR
:R r:obw-n ‘rl‘als/Q ‘4 S T A R T

(peseTs DECODER

scE NoTE 4

<

TRANSHIT ONE
bl O MORE TEST
Copartams (01,
003 004, £T¢ )

pck2

$EE NUTE G

{cMD, 122)

CHMD, 06O

SEE NOTE /2.

P2,
\ F ScE WetE N,

NoTES.

I, RAPEARS To HAYE BEEN MutTisek SCRAMBLING  Ag vPLINK Lotk-ovT,

‘ CHECK ALL HK. IF No FAWTS | PRocoeDd A NokmAl..

2. RvtoswiTer CIRLVIT Vv SET CORARELTLY, AWD 15 ofeRatnia
CorRECTLY., AB-16 TerEmETAY 16 AT FAWT, (oMMANTD
CYsYE™M BALKC To PC RL AND Paettd AL NoAMAL.

4, AB-1l INDILATISN AFFERES TO Bir CoRAFCT . TRY swiltun

1 VPLINKS | IF POSSIBLE | muD CoMMANDNG 120 fiaiN,

4. SYSTEM MusT a.c:«nw IN UNPROTECTYED STATE Tl e

€ REDUNFANT Conman® aTES N VSE. MAY Gerid tan T

1€, APPARGNTLY HMATIALE CoMmanD DCCoPER ANDJef PBY
FAVLY G, WALT FoR AYTeMATIC VPLNIK SWITER .

T ComMAwD bns 121 13 PeSSIBLY  SHeATEd TR cnp-ww».

g | AVTSWITCR  GRLNT PERMANENTLY LOLKED ¥ "AvTo
gcLieeT Yo FCH2Y TRY o SeLclT PLEl A% PN, |

"B Proczcd Ab NeAmAL, BeT Fo NeT TRAWMT octAL 082

© RuTolwirer PROTELTIew SHoueD BE EFFCCTIVE,

. L@wu;&e MEOLEIED A COCERATING SHIRTING SwITEH)

AvTeMaTICL UPLINE SwnTeiM ochLS,THeM “TRY RGAIN .

SEE NOTE 6,

‘9, APPARCNTLY MVLTIPLE C/J;/PPU FAveTs .
T TRY CHANGING Bacie Yo oTHER. veRInK TO
FIND OPEAATIONAL 06O MMAND WINE .
10. MULTIPLIE FAVETS CowmamMED. Sco Nent B,
H., SYSTGrM 19 LocksD IN wWPROTELTED
STATE.
12. THIS 16 REQVIAED NomiNAL STATUS.
UOONK oR1bINALLY IN vSE APPCAARS
% GV PEAMAWENT 0CTAL ComrtanD
121, Peocccd &% NofmAL , BUTIF
CHAWRE BALK TP ORIGINAL. VALINK
MU T Bz MADIE 1T woved BE RPVBARE
TO CHANGE PC Yo pC#I LAND
AvTD SwATeH ClacyiIT To »wro s&icer PO
Berore Dowe 30,
: ,?,_ VPLINK IWITEr FLif o™ AvD REMAYS MAY
BE ovT oF STEP, TRY 1220 ALMmN, AS
IHuUwN.

RETURN To_Fie, 22-1{t)

7o




ContinegENncY Proccdure CP-07 .- FaiLvae To RESPOND
To COMMANDS LE. PARTIAL OR COMPLETE LOSS OF UPLINK,

Possinre CAusES:- « WEAK SIGNAL DUE TO Cfs ANTENNA MISALIGNMENT OR DAMAGE,
" AND/OR Cfs RF CIRCVIT DPAMAGE.
e FRILED RCECEIVOR.
e FAILED CormAND DLCOPER.
e FAVLT ON ONG OR MORE COMMAND LINES,
e FAILURE IN RCCCIVER ANDJoR DECOPER FPowER. ClRcuviTs IV PPU,
e FRAILVRE IN CiRLviITS BEING COMMANDED,

NOTE :. o IN NORMAL OPSRATION THE FIRST COMMAND WritH witl D& TRAVSMITTED IS
OCTAL 062 , “SEeceT Pc #2" IN THIS PARTIC VLAR CASE ONLY, SHouD
THE COoMMAND FAIL | THE ASTRONAUT CAN OPEAATE ASTACSWITCH AK #/
ToO SELECT FPC $#2Z DIRELTLY, HOWEYER, IF CIRCUMSTANCES PEZAMIT, 1T IS
PAGFERABLE (AND CoMMETELY SAFE) To DELAY THIS MANVAL SELECTION
UNTIL THE VPLINK SiTuaTion HAS BEEN INVESTIGATED FuATHEeR, oA IF
Enauf/&/uu'ru. THE ASTRONAVE MUST LEAVE THE ALSEP SITE.

o IF THE VPLINK APPEARS TO BE COMPLETELY INCFFRECTIVE |, THEN THE
AUTOMATIC COUNTEN ClRCwiT SHUUVLD SELSCT THE REDUNDANT veLink
NorivALLY AFTER T.$ HouvrS, BETwEEN THE FIasT AWD sccond LVA,

. BRiEFLY VT
RercaT vrLinK cartied
Faney & oA MePULA TIen ¥

ComnmrMnnDd. {ReseTs PECRE

SER NOTE 4

J

REPEAT
FAVLED
COMMAND,

nore i

e FoR _NoTcs | SEE
NEXT PAGE.

e WHEN SATISFAC TORY
COMMAND LINK
ACHIEVED , RETUVRN

4

To Fi6, 2.2-1(b).

/4




r (-4

) ——— R
' !

b covtwaency froceduRE CP-07 (Contd).

iy

|
!

I, FAULT MusT BE o DECOPE GeATES ) COMMAND e, 10, CLomMawd Reutina FLir-Frof AwD viLiwe PowrR,
OR LIRCUIT BEING Comtermwd ED(Imcvrm INDIRELT : RELAYE WERE our o STaP. PrEVIOUS ylfbwi AT
EFECLT oF PPV FAveLT) : LEAST PALTLY OPEMABLE.

2. Wiiwik wAs TerterAfnY LoCkED ~owT., CHEWK ., FAVLTY wAS (W ComteawD ouiVT GATES OF
SUNAL. STRENGTH. THE PRevieve uvlLINK.

Q. UPLINK ams TEHPORARILY LecksDP~ovuT, BYT [AuT 2. FAVLT sueT BE oN COoMMon CommanD
STivin EXKTS vV DECODE GATES, COMMAND LIVE | OR LINE | IN THE CIRLUT BN CommanpeD,
CIRLVIT 3G N6 CormMAanmIED. CHOLIK RLNAL STRENGH, 28+ 1N THE PowEr. Syupfiy “Te THAT CiAcurT.

G, A VW Forrswivh A CONMAND OLTAL (L. IS A SwiTeHiner PC. MAY AECTIMY FruseT , T
CeRTAIN WHCATioN THAT THE UPLINK HAS MpY FUATHER Sw i TCeHING UF VPLIoKS w/me AOT.
SWITCHE Dy PReAAALY BECAWE THE Command 13, 1T APPcans That sYSTEM Has Beed
RevTiNG FLIP-FLOP wWAS 09T ¢F STEP wiTH Tre SWITCHED To A IEAD VPLINMK, MAY
VPLINK RELAYS 1IN THE PP, A SELONVND OLTaL 122 Possi1BLY BE A PowEA CiACHT (faoT (4
SkowveD BE EFFELTVE , tF No FAULTS EXIST, PPV W wrier casd SwiTeruwh PL s MY

& THE RELEIVER Si6NAL STAENGTH TELEMETRY |5 HELP. OTHEAWISE myST wWaIT Fek AuToraT G
TEMPERATVARE DEPENDENT , BE EARGFVL To SOLECT VPunK SwniTerd , BALK To 0RGIM/AL VILINK,
THE CURVE ConnttPowpiNG MOST CLosEeY 1. MBTIOLE FAVLTS EXIST N THE CommanDd
Yo THE TEMPERATVALE INDicATED &Y AT04, . PEcoPeEn. OA THE PRY, SWwiTeHwe LCs
OR. CS-37 , oR AT-40(RecEwER A oNeY ). WLl MELP W THE LATTEA CASE, oTntamis

€. SINLE BpTrt UPLINKK AND DIWwnNLINK HAYE LowéER MKT WAIT FeR AUTOMATIC UAINK §WITCH.
THAN NoMINAL SN AL STRENGTHS A Commons I5. MTaoswiToM # ] OVERRIDICS THE AuTeMATIC
FApLT ProbapvyY E¥YTS VW ThE ARF LINK. PC FAIURE PROTCCTion CireonTs IF PC$L. HAS
ALTHousH 1T 15 UNLIKELY To IMPASVE THIS FMLED THEW AARAY & witt FAL CortsTolY
VP PCREOAMANLE THERE 15 NOTHING TO ANP  PEAMANGNTLY RT Twis PoNT, IF Poss B
BE LOST BY FopLow NG, THE REMAINDIER OF DAy Trug oPERATION UNTIL AFTER. TrE AufonATE-
THE PROCCDURE, IF POSIELE | mvenEncl K SwaTLH, [T 1S PoSSIALE TiaT THE
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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:

Lo

a)

b)

e)

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.

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

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 systemis 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,

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

Failure in power-reset circuit, causing permanent "Enable"

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.

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, transmit 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 At approximately 23 hours after turn-on the operation of the
autoswitch counter can be verified by temporarily 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,

2.4.2 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-07, 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)).
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T CONTINGENCY PROCEDURE CP-09: After Executing Octal Command 057 6,75’
During Central Station Initialization AB-11 Does Not Change Status Qr AB-11
Initiates In The "OFF'' Status Or the "ON'" Status.

o 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 LEAM,

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 "DSBL', 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
may be indicating.

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

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.)

2,3.1 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 ciracuits 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,
b then repeat the sequence in 2.3.
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2.3.1

2.4.1

2.,4.2

2.4.3

.

én
(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 a“greement 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 LLSPE 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 is operating and the receiver.units
are powered,

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

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

Transmit Octal Command 162, "LSPE Transmitter Pulses Off'',
(Note that a power reset circuit in LSPE should initialize in the
"pulses off' status.
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2,4.5

2.4,6

2.5

77

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 ig little
point in deploying the explosive packages or the geophones.

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

2) 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 LSPE 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 rernoved 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.




- CONTINGENCY PROCEDURE CP-10: UNABLE TO COMMAND SYSTEM

TO LSPE FORMATTING MODE,

1. Possible Causes:

Downlink bit-.
rate 530 or

1060 BPS

[
(

l
Downlink bit-<

Fault in Octal Command 003 or 005 decode
gates in uplink in use.

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 use.

rate 3533 . Open-circuit in digital data line from LSPE
BPS to DDP
« Fault in LSPE, e.g. not powered, Barker
Code generation failed, formatting circuits
| failed, etc.
2. Procedures
2.1 Bit-Rate 530 or 1060 BPS

Transmit the following sequence of Octal Commands,

pausing as shown to determine whether the bit rate

has changed to 3533 BPS.

7¢




CP-10

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'., 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. 003 is
necessary because an uplink change
automatically causes reversion 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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Bit-Rate 3533 BPS, No Decom Lock

2.2.1

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 O's, then the fault is almost certainly not
correctable, and the LSPE is lost permanently.

If the downlink bit-stream is obviously a changing pattern
of 1's and 0's, 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 reaslonable certainty? 1If 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 a%;ailable, use a larger ground antenna.
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2.2

o/

Bit-Rate 3533 BPS, No Decom Lock (Cont.)

2I2.5

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 1's

and 0's which could conceivably be data.

then consideration should be given to 'blind' operation of
the LLSPE 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.
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CONTINGENCY PROCEDURE CP-11: Unable to Commnm nd System From

LSPE Formatting Mode To Data Processor Formatting Mode

1,

Possible Causes:

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 lock 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 006
should not be necessary if fault existed
only in DDP 'X!

Selecté DDP .'X'

Switches uplinks provided that uplink

‘switch flip-flop and relays were in step.

Commands 005 and 006 should not be
necessary if favlt 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

2,2

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,
If a particular group of faults exist in the system, it is
possible, but improbable, that the system can be
recovered to the Data Isrocesso: formatting mode by
switching PC'ls, |
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
défined in the table at the end of CP-07, and this may allow

reversion to the Data Processor formatting mode.
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