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PREFACE 

This page change notice (PCN) is a partial revision and should be 
incorporated into the basic document, dated Hay 15, 1971, according 
to the page change instruction sheet which follows this page. 
Incorporation of PCN-2 Will roake this J:o,.ardbook current as of 
November 2, 1972. 

"this document has been prepared by the Lu:n.ar/Ea.rth Experiments 3ranch, 
Flight Control Division, to detail the operatioi'.a.l responsibilities 
a.nd procedures of the Lunar/Earth Experi~r::tents Bre.nch persormel assigned 
to the :flight control of Apollo lun'lr surface experiments package (ALSSP) 
missions. Tbis shall be the governing document defining specific con­
duct of ALSEP operations and missions. This shall be the governing 
document defining specific cor~uct of .?.LSF? operations and pertains to 
all activities to be conducted in Room 314B of the Nission Control 
Center (the ALSEP control area) for the operatior~l duration of .?.LSEP 
control. Procedures and positions wr~ch interface With these desc~bed 
herein shall be as specified in the applicable Flight Control Operations 
Handbook. Infornation contained Within this document is effE:ct_ive as 
of November 2, 1972. 

Questions and comments concerr~ng the contents of this document should 
be directed to FC9/Mr. Keith K. Kundel, Lunar/Earth Experiments Branch, 
extension 3786. 

This document is not to be reproduced without the written approval of 
the Chief, Lunar/Earth Experiments Branch, Flight Control Division, 
¥anned Spacecraft Center, Houston, Texas. 

Approved by: 

Branch 
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l.l 

l.l.l 

1.1.2 

INTRODUCTION 

Purpose 

SECTION l 

GENERAL 

ALSEPCH 
BASIC 

This document comprises a set of operational philosophies, ground rules, procedures, 

and pertinent facility and equipment descriptions formulated by the Lunar/Earth Experi­

ments Branch, Flight Control Division, to govern conduct of operations in the ALSEP 

control area, Mission Control Center Room 314B. It shall be used by ALSEP system 

flight controllers, in conjunction with other documentation defined herein, for real­

time and near-real-time support of the ALSEP's for their operational duration. 

Updates 

This document shall be updated as deemed necessary by LEEB. However, it is not planned 

to update the general section on a mission basis. 

1.2 ALSEP PREMISSION OPERATIONAL DOCUMENTATION 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

These documents will be originated by ALSEP flight controllers to present requisite 

plans, procedures, and contingency problem solutions. 

ALSEP Systems Handbook 

The ALSEP Systems Handbook is a functional representation of ALSEP systems prepared in 

a format for real-time use by flight controllers. Depth of detail will show telemetry 

and command interfaces and operational functions such that most contingencies can be 

determined and solved in real time. 

ALSEP Mission Rules 

Mission rules will be preplanned solutions to single-point failures. The ALSEP Senior 

Engineer (ASE) will govern when and if to apply a mission rule. Deviation from a mis­

sion rule will be documented in the mission log and, if justified, the specific rule 

will be updated. Mission rules are published by the Flight Operations Directorate 

with appropriate concurrence and approval of other center elements. 

ALSEP Work Schedule 

The work schedule is a detailed operations plan for deployment, activation, and planned 

experiment operations. The schedule will include support periods for previously de­

ployed ALSEP's. The work schedule will terminate at 1M ascent stage impact. 

Console Handbook 

The console handbook will contain information deemed necessary by ALSEP flight control­

lers for real-time support of the ALSEP. 
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1.3 ALSEP MISSION OPERATIONAL DOCUMENTATION 

l. 3.1 

l. 3. 2 

l. 3. 3 

l. 3. 4 

l. 3. 5 

These documents and data will be collected during the mission for ALSEP analysis and 

historical purposes. 

Activity Plannin& Guide 

The planning guide will begin at 1M ascent stage impact and be a real-time support 

schedule and activity guide for all deployed ALSEP's. 

ALSEP Operations Report 

The operations report is in two parts, a summary support plan and a parameter listing. 

The support plan is a weekly guide to the planned activities during real-time support. 

The parameter listing is to be completed with the last data slice before termination 

of support. 

Data Book 

Two identical data books will be kept for each ALSEP, one for the ALSEP ops room and 

one for the ALSEP office. A new data book will be started for an ALSEP at sunrise 

(sun angle of zero). 

High-speed printer formats will be placed in the data book in the following order: 

Central Station, Experiment 1, Experiment 2, Experiment 3, Experiment 4, and Experi­

ment 5, The central station format will have a tab placed on it with the following 

information written in black: day of year, date, and GMT. The formats will be 

obtained at the beginning and end of each support period and at even GMT hours. 

A PSE format of "before" and "after" a leveling sequence will be placed in each book. 

A tab written in black will state axis leveled and if "forced" or "auto" mode. 

"Before" and "after" will be written on the appropriate sheet, 

In the case of a contingency problem, a format of the contingency will be placed in 

each book and a tab written in red will state the problem and experiment affected. 

Console Log 

The console log will be a history of everything that occurred during a support period. 

It will reflect all commanding and anomalies. It will detail what has been accom­

plished and what inputs are to be done. 

All ASE's will be knowledgeable of all inputs and all ASE's will use the console log 

to pass information on to other ASE's. 

Important information will be written in red. Routine information in black. 

Deployment Log 

A deployment log will be originated and followed by the "Deployment ASE". It will be 

a detailed log of all operations accomplished from the time of initial deployment to 

the beginning of normal ALSEP operation. 
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A SMEAR is generated for two reasons: 1) to determine the cause of ALSEP problems and 

2) to request an action of an organization. 

SMEAR's are sent to S&AD concerning science priority, to MER for engineering problems, 

and to FOD for operational procedures. 

1. 4 DATA 

Data is defined as all high-speed printer copy, teletype copy, analog chart and drum 

recorder charts, and miscellaneous text generated during or as a result of real-time 

operations. 

Data shall be collected for two purposes: operational and scientific. Operational 

data shall be used to assess operation of ALSEP systems and provide a baseline for 

future operations. Scientific data shall be distributed to the appropriate principal 

investigator (PI) for his use. No hardcopy format distinction is made between opera­

tional and scientific data-- the difference is only in how the data will be used. 

It must be stressed that any hardcopy data from ALSEP with any scientific content is 

privileged information to the responsible PI for a period of one year from acquisition 

and shall not be indiscriminately distributed even within the control center. In no 

case shall distribution of scientific data be made by flight control personnel to any 

parties not directly concerned with the actual operation of the particular instrument. 

1.5 OPERATIONS PLANNING MEETINGS 

Operations planning meetings shall be held periodically to discuss ALSEP status and 

decide the nature of and schedule for future operations. Meetings shall be chaired by 

an appropriate representative of the flight director, and shall have representation 

from S&AD, LSPO, PI's, ALSEP flight controllers, and any other personnel concerned 

with conduct of the mission. 

1.6 REFERENCE FILE 

A reference file shall be maintained in the control area and shall contain current 

information of three types: 

A. MSC operational documentation (e.g., ALSEP Systems Handbook, FCOH, SODB, Mission 

Rules, and any other such documents generated on site which apply to ALSEP 

operations). 

B. Appropriate vendor and contractor file material such as Bendix specifications, 

ATM's containing pertinent information not included in operational documents, such 

as calibration curves and the like. (It may be appropriate to secure the ALSEP 

flight systems logs from the Cape postlaunch.) 

C. Data generated during ALSEP test and support periods. This category shall include 

but not be limited to fulfilled work schedules, high-speed printer hardcopy, tele­

type messages, plots, selected analog recorder charts, and selected operations log 
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and support summary information which may be needed for future reference. It is 

intended that the bulk of the above mentioned items shall be controlled by console 

handbook procedures so that old, no-longer-useful data shall be periodically dis­

carded in the interests of good housekeeping and efficient access to data which are 

pertinent. (This minimizing of the volume of stored paper shall be the responsi­

bility of the ALSEP Data Engineer.) 

Inasmuch as is practicable, the reference file shall be limited to one of each 

type of document, and the documents in the file shall be the latest issues avail­

able. Marked-up documents in the file, based on real-time information, shall be 

the basic for any required future revisions to those documents. 

ALSEP SYSTEMS FLIGHT CONTROLLERS 

General 

There shall be three ALSEP systems flight controller positions, designated: 

A. ALSEP Senior Engineer - call sign "ASE" 

B. ALSEP Systems Engineer - call sign "SYSTEMS" 

C. ALSEP Data Engineer - call sign "DATA" 

In all cases the ASE shall be charged with the responsibility for directing the con­

duct of all activity in the ALSEP control area, Room 314B of the MCC. The ASE position 

shall be manned during all operational periods. 

ALSEP Senior Engineer 

Duties of the ALSEP Senior Engineer.- The ASE shall perform the following: 

A. Act as officer-in-charge of ALSEP control area 

B. Act as prime voice contact with MOCR positions during Apollo missions 

C. Act as prime systems voice contact with remote sites 

D. Be responsible for initiating all ALSEP commands 

E. Act as prime voice contact with LSPO/PI's for conversations pertinent to real-time 

operations 

F. Conduct operations in accordance with ALSEP work schedule and applicable console 

handbook procedures 

G. Certify by signature the operations log and activity summary for the support 

period 

H. Participate in monitoring systems health and scientific data validity 

I. Perform selected duties assigned SYSTEMS and DATA in the event these positions 

are not manned 
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1.7.3 ALSEP Systems Engineer 

1.7.3.1 Duties of the ALSEP Systems Engineer.- The SYSTEMS shall perform the following: 

1.7.4.1 

1.7.5 

A. Be responsible for configuring data displalf devices in accordance with work 

schedule 

B. Act as prime voice contact with the ALSEP Computer Controller (ACC) 

C. Act as prime voice contact with the M&O 

D. Act as prime monitor and analyst of ALSEP systems health and scientific data 

validity 

E. Participate in analyzing systems data and troubleshooting in case of non-nominal 

indications and recommend corrective action to the ASE 

F. Contribute to maintenance of the operations log 

G. Make required systems checks associated with command sequences, advising ASE of 

status at all times 

H. Perform selected duties assigned to DATA in the event this position is not manned 

ALSEP Data Engineer 

Duties of the ALSEP Data Engineer.- The DATA shall perform the following: 

A. Be responsible for the maintenance of hardcopy data files (analog recorder charts 

and printouts) in accordance with applicable procedures 

B. Maintain group display status boards in a current configuration 

C. Verify data to be logged is acquired, per applicable procedures 

D. Plot selected data in concise analog form for logging 

E. Act as prime interface with LSPO/PI's for non-real-time status briefings and for 

data retrieval, discussion, explanation, and interpretation 

F. Annotate recorder chart paper and printer formats as required 

G. Operate P-tube system and opaque televiewer as required. 

H. Assist in area housekeeping by collating, filing, and selectively discarding data, 

per procedures, in a timely fashion 

I. Review recorded data for significant long-term trends and characteristics and 

advise ASE if these are detected 

J. Assist in maintaining operations log 

ALSEP Flight Controller Certification 

Certification of an individual as an ALSEP system flight controller will be accom­

plished by the Experiments Section Head of the LEEB. The actual certification cri­

teria are based on various degrees of individual accomplishments in areas pertaining 

to the operations position in the staff support room (SSR). The assignment of indi­

viduals to operational positions will be accomplished by the Lunar/Earth Experiments 

Branch Chief based on the recommendations from the Experiments Section Head. These 

appointments are subject to approval by the FCD Chief and the mission flight director. 
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In order to become certified in the various ALSEP operational positions the ALSEP 

flight controller should 

A. Be familiar with the MSFN operations or have completed the "Introduction to Flight 

Control" course taught by the FCD training section 

B. Have completed the ALSEP familiarization course and other courses and briefings 

by Bendix 

C. Be familiar with the contents of the following documents: 

1. SR-502, Rev 1 (ALSEP Generic Requirements) 

2. SR-502, Addendum 1 (ALSEP MCC Detailed Command Requirements) 

3. ALSEP Data Book, Volume V of the CSM/LM Spacecraft Operational Data Book 

4. Flight System Familiarization Manual, Revision A 

5. SR's 1070 - 1071 (ALSEP Remoted Site Telemetry and Command Programs) 

6. Interface Control Specification for MSFN/MCC/ALSEP Operation 

7. Network Operations Procedures 

8. ALSEP Data Pack 

D. Have participated in simulations or have performed on-the-job training under the 

supervision of a qualified ALSEP flight controller during an actual mission 

The above is included in this console handbook as a guide for ALSEP systems flight 

controller certification. 

1.8 CONSOLE AREA 

1. 8.1 

Figure 1-1 is a layout of ALSEP operations rooms. Figure 1-2 is Console 88 which is 

the ALSEP/P&FS operations console. Note: Only ALSEP peculiar items will be explained 

in this handbook. 

Communications Positions 

The following communications loops are provided from two comm positions, 4140 and 4141, 

to support ALSEP (figure 1-3): 

l,OOP NAJ.lE 

1. ALSEP SYS 

2 • ALCS CJ.lD /NWK 

3. PI COORD 

4. ALSEP GOSS 

5. FD (3RD FLOOR) 

6. FD (2ND FLOOR) 

7. SSR CONF (3RD FLOOR) 

8. SSR CONF (2ND FLOOR) 

9. SSR VEHICLE SYSTEM 3 (3RD FLOOR) 

10. SSR VEHICLE SYSTID~ 3 (2ND FLOOR) 

11. GOSS CONF (3RD FLOOR) 

12. GOSS CONF (2ND FLOOR) 

1-6 
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T/M 

T/M 

T/M 

T/M 

T/M 
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T/M 

T/M 

T/14 

T/M 
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LOOP NAME 

13. ALSEP DISPLAY 

14. GCC 

15. COMM CALL 

16. DISPLAY 

17. AFD CONF 

18. APOLLO CHIEF ENG 

19. EO CONF 

20. SCIENCE COORD 

21. GOSS 2 

The use of each loop is as follows: 

ALSEPCH 
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TALK/MONITOR CAPABILITY 

T 

T 

T 

T 

T/M 

M 

M/T 

M/T 

M 

A. ALSEP system - This loop is to be used for flight controller coordination with 

the Program Office, PI's, and EXPO. 

B. ALCS COMMAND/NETWORK - This loop is to be used for flight controller coordination 

with ALCS operator and ALSEP network. 

C. PI coordination - This loop is to be used by principal investigators for coordina­

tion with their support personnel. 

D. ALSEP GOSS CONFERENCE - This loop is to be used by flight controllers and network 

controller for MSFN coordination. 

E. FLIGHT DIRECTOR (2ND & 3RD FLOOR) - This loop is to be used by flight controllers 

to brief flight director on status of ALSEP. 

F. SSR CONFERENCE & SSR VEHICLE SYSTEMS 3 (2ND & 3RD FLOOR) -Used for coordination 

between ALSEP flight controllers and EMU system engineer and PLSS support personnel. 

G. GOSS CONFERENCE (2ND & 3 RD FLOOR) - To monitor the mission (primarily during ALSEP 

deployment) . 

H. ALSEP DISPLAY - This loop is to be used for flight controller coordination with 

M&O. 

I. GCC - This loop is to be used by flight controllers to coordinate TTY messages and 

problems with GCC. 

J. COMM CALL- This loop is to be used by flight controllers for coordination of 

problems with VOICE and GCC. 

K. DISPLAY - Prime loops for TECH OPS. Used for flight controllers to report display 

problems. 

L. GOSS 2 - Backup to GOSS CONF. 

M. AFD CONF - Coordinate with MOCR AFD. 

N. APOLLO CHIEF ENG - SPAN ROOM coordination. 

0. EO CONF - EO conf with MOCR except FD. 

P. SCIENCE COORD - S&AD coord with SPAN ROOM. 
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A modified universal command system will be utilized for real-time commands. The 

system is comprised of two panels: the command control module and the digital select 

module. 

Digital select module (figure l-4).-

A. FUNCTION CODE - A three-digit thumbwheel device is used to dial in the octal number 

of the command to be executed. (Example: Octal Command 123 - dial in l using the 

left thumbwheel, 2 using the middle thumbwheel, and 3 using the right thumbwheel.) 

B. COMMAND REQUEST windows - A four-place readout device will display the following 

information: Left window is to display the ALSEP number and decoder section that 

has been selected using the command control module, and the next three windows will 

display the three octal digits that have been selected by the thumbwheels. 

c. ENTER/INVAL REQUEST PBI - Upon depression of this PBI the information as seen in 

the COMMAND REQUEST windows will appear in the COMMAND EXECUTE windows, and the 

top half (ENTER) of the PBI will illuminate. (Note that the same information now 

appears in both the CO~<D REQUEST windows and the COMMAND EXECUTE windows.) The 

lower half (INVAL REQUEST) will illuminate if the PBI has been depressed (to per­

form an enter function) if one or more of the following conditions exist: 

l. Console is not site selected. 

2. A RTC is selected without selecting a decoder address. 

3. FC/~1&0 indicator indicates M&O mode. 

4. Any octal number selected by FUNCTION CODE thumbwheels not identified by the 

ALCS as a valid ALSEP command. 

The INVAL REQUEST will also be illuminated if a discrepancy exists between the enter 

function request and the execute function request. In any event the ALCS will not 

output an execute request to l~SFN if the INVAL REQUEST PBI is illuminated. The top 

half (ENTER) will be extinguished upon depression of the EXECUTE PBI at which time the 

ALCS outputs the request to the MSFN. The lower half (INVAL REQUEST) can be extin­

guished by correcting the condition which caused the INVAL REQUEST to illuminate and 

redepressing the ENTER PBI. 

D. ENABLE/DISABLE PBI - The ENABLE/DISABLE PBI is an alternate action PBI which will 

activate or deactivate command execute capability from the DSM. The top half of 

the PBI (ENABLE) is illuminated when command capability is available. Depressing 

the PBI when in the enable state will deactivate the command capability and 

illuminate the lower half (DISABLE). 

In the disable mode, the enter and execute functions are deactivated. However, 

the light indications in the COW~D EXECUTE readout windows, ENTER PBI, and 

EXECUTE/VERIFY PBI (light status for these indicators established in the enable 
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mode) are to be retained in the disable mode. The following functions are to 

active in both the enable and disable modes: 

1. The FUNCTION CODE select thumbwheels 

2. COMMAND REQUEST readout 

3. All functions on the command control module 

E. COMMAND EXECUTE WINDOWS - The information that is contained in the COMMAND REQUEST 

windows will appear in the COMMAND EXECUTE windows upon depressing the ENTER FBI. 

NOTE 

The ENABLE/DISABLE FBI must be 
in the ENABLE position. 

The COMMAND EXECUTE windows will be extinguished upon depressing the EXECUTE FBI, 

at which time the ALCS outputs the request to the MSFN. 

F. EXECUTE/VERIFY FBI - Upon depressing the EXECUTE/VERIFY FBI the ALCS will output 

the execute request to the MSFN, illuminate the top half (EXECUTE) of the PBI, 

and extinguish the COMMAND EXECUTE readout and the enter indication. Upon receipt 

by the ALCS of a CAP indicating verification, the lower half (VERIFY) will illumi­

nate and the top half (EXECUTE) will be extinguished. If illuminated, either half 

of this PBI can be extinguished by depressing the ENTER FBI. 

Command control panel (figure 1-5).-

A. ALSEF select FBI's - Four FBI's are required for selection of the ALSEF and decoder 

designated to receive a command. These FBI's will illuminate upon depression. 

They are to be interlocking such that selection of any ALSEF/decoder FBI when 

depressed will automatically deselect the previously selected one. These indica­

tors can be extinguished by depressing the ADDRESS CLEAR FBI. The ALSEF/decoder 

FBI number selected. for commanding will appear in the window of the COMMAND REQUEST 

readout on DSM. 

B. ADDRESS CLEAR - Depression of this PBI is to clear all logic associated with the 

ALSEP FBI's and extinguish any one that is illuminated. 

C. MAP OVERRIDE - This function is to allow RTC's to be transmitted without regard to 

command verification waiting period required in the normal mode. The MAP override 

function is an alternate action FBI. Depression of the PBI switches the command 

system to the MAP override mode and illuminates the PBI. Redepression is to 

extinguish the PBI and return command system to normal mode. 

D. SITE SEL- When the FBI is illuminated it indicates that the console is selected 

to a remoted site for commanding. The ALSEP Command Controller has control of this 

function. 
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E. FC/M&O indicator - When the upper half is illuminated (FC) the flight controller 

has command capability. When the lower half (M&O) is illuminated the flight con­

troller does not have command capability. The ALCS operator uses the M&O mode for 

checking his command program. The FC/M&O control function is located on the ALSEP 

Computer/Network Controller Console. 

F. 1 KC/CVW - Two of these indicators are furnished (one for each ALSEP being dis­

played). The upper half (1 KC) will be illuminated when measurement AB-1 indicates 

that the corresponding ALSEP receiver is receiving the 1-kHz subcarrier of the 

remoted site USB command system. This 1 kHz is used by the command decoder to 

phase lock a voltage control oscillator to assure command bit synchronization. 

The lower half (CVW) will be illuminated when the command verification word 

(10-bits) departs from an all zeros bit pattern. 

G. SITE VAL/RSCC INVAL - The upper half (SITE VAL) will be illuminated when the ALCS 

receives a CAP word which indicates that the remoted site accepted an execute and 

is going to act upon it. It will be extinguished upon ALCS receipt of a CAP word 

which indicates verification, S/C reject, or ground reject. It can also be extin­

guished by initiation of an execute, or by depressing the SITE VAL/RSCC INVAL 

PBI. The lower half (RSCC INVAL) will be illuminated when ALCS receives a CAP 

word which indicates that a good execute was received by the remoted site, but 

some onsite function in process prohibits processing the execute. The lower half 

can be extinguished by its depression or by initiation of an execute. 

H. S/C REJ/GND REJ -The upper half (S/C REJ) will illuminate when the ALCS receives 

a CAP word that indicates that a command was transmitted to the ALSEP in response 

to an execute, but a verification could not be determined. The upper half can be 

extinguished by its depression or by initiation of an execute. 

The lower half (GND REF) will be illuminated when the ALCS receives a CAP word 

which indicates that an execute had been received, but a problem was encountered 

in ground equipment· and could not be executed properly. The lower half can be 

extinguished by its depression or by initiation of an execute. 

High-Speed Printer Control Panels (Figures 1-6, 1-7) 

The requirements to receive data from two ALSEP's at MCC and be able to have rapid 

access to hardcopy printout of either were the criteria for selecting a high-speed 

printer. 

The control panels for the high-speed printer are located on the flight controller 

console. The control panels with their associated software program give great flex­

ibility in displaying data. (See figures 1-6 and 1-7). 

A. The capabilities are as follows: 

1. Select the desired ALSEP 

2. Select individual data formats 

3. Stack format requests 



ALSEPCH 
BASIC 

4. Limit sensing on key TM parameters located in central station with auto print­

out of central station format if out-of-limits conditions exist (two ALSEP's) 

5. Auto print on ASE when ASE mark event (DS-18) is 00100 

B. Two types of formats have been identified, they are: 

1. Hardcopy - Upon selection, the formats which will be printed out one time only 

are PSE, C/S, and ASE. 

2. Continuous - Upon selection, the other formats will be continuously printed 

until a stop is initiated. 

C. Format select 

1. ALSEP select FBI's -FBI's ALSEP A and ALSEP B are provided for switching 

between ALSEP's for data monitoring. These FBI's will illuminate upon depres­

sion. They are interlocked such that selection of any ALSEP when depressed 

will deselect the previously selected one and the display guide. These FBI's 

can be extinguished by depressing the CLEAR PBI. 

2. ALSEP DISPLAY GUIDE- This PBI is interlocked with the ALSEP select FBI's. 

Depression of this PBI will cause it to illuminate, deselect any ALSEP selected 

PBI, and select the display guide for printout. Like the ALSEP select FBI's 

it can be extinguished by depressing the CLEAR PBI. 

3. Format request FBI's -The FBI's are interlocked such that selection of any 

format request PBI when depressed will deselect the previously selected one. 

These FBI's will illuminate upon depression and cause the selected format to 

be printed when executed. The format request FBI's can be extinguished by 

depressing the CLEAR PBI. 

4. EXECUTE PBI - After selection of ALSEP and format (and STOP if required) 

depressing this PBI will enter the request into the ALCS. This is a momentary 

PBI. 

5. INVAL REQUEST - This indicator will illuminate when the execute PBI is depressed 

if one of the following conditions exists: 

a. ALSEP PBI not selected. 

NOTE 

ALSEP DISPLAY GUIDE when depressed will 
deselect ALSEP PBI and is a valid request. 

b. ALSEP selected, but no format selected. 

c. A stop request executed without having executed a printout request of a 

format. 

d. A stop function executed and not cleared (by depressing the CLEAR PBI) 

and another format request executed. 

e. More than two formats selected at one time. 

f. The ALCS does not recognize the format selected as being a valid request 

for the ALSEP selected. 

The inval indicator can be extinguished by making a valid request and executing. 
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6. STOP PBI - When a continuous format is to be terminated the ALSEP PBI and the 

format PBI will have to be selected before depressing the STOP PBI. At this 

time the PBI will be illuminated and the CLEAR PBI must be depressed to de­

select the STOP PBI. If the stop request is executed while the printer is 

printing, the format will be terminated at the end of that page. If the 

request is executed during data collection cycle, the format is terminated 

immediately. 

7. CLEAR PBI - Upon depressing, all FBI's selected will be deselected and extin­

guished. However, there is no input to ALCS. 

Stacking format requests can be accomplished dur to data collection time being longer 

than printout time and time-sharing the printer for printout. 

The auto printout is printed immediately if the printer is not in use or at the end of 

the page being printed at that time. When an out-of-limits condition exists, a 

dollar sign ($) is printed to the right of the parameter out of limits. The capability 

to disable the auto forced printout of the central station and ASE formats by ALCS MED 

exists. 

Analog Recorders 

Four (8-pen) analog recorders are provided for displaying data. The capability for 

the flight controller to switch between ALSEP's and data formats in real time is pro­

vided by an analog recorder control panel located on the systems console (figure 1-8). 

The formats that are switchable are defined premission. The DAC's that drive these 

recorder are 8-bit DAC's. 

A. ALSEP select FBI's -FBI's ALSEP A and ALSEP Bare provided for switching between 

ALSEP's for data monitoring. These FBI's will illuminate upon depression. They 

are interlocked such that selection of any ALSEP when depressed will deselect the 

previously selected one. 1bese FBI's can be extinguished by depressing the 

CLEAR PBI. 

B. Recorder select PBI '.s - Individual PBI 's are provided for selection of the recorder 

that a format is to be displayed on. These FBI's will illuminate upon depression. 

They are interlocked such that selection of any recorder when depressed will de­

select the previously selected one. These PBI's can be extinguished by depressing 

the CLEAR PBI. 

C. Format select FBI's - Individual FBI's are provided for selection of the format 

that is to be displayed on a recorder. These FBI's will illuminate upon depres­

sion. They are interlocked such that selection on any format when depressed will 

deselect the previously selected one. 

D. EXECUTE PBI -After selection of ALSEP, recorder, and format, depressing this PBI 

will enter the request into the ALCS. This is a momentary PBI. 
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E. INVAL REQUEST - This indicator will illuminate when the EXECUTE FBI is depressed 

if one of the following conditions exists: 

1. ALSEF FBI not selected. 

2. RECORDER FBI not selected. 

3. Format not selected. 

4. The number of analog display devices that a DAC can drive (four maximum) has 

been exceeded. This includes meters and analog recorders. 

'I'his indicator can be extinf(uished by making a valid request and executing. 

F. CLEAR PBI -Upon depressing, all FBI's selected will be deselected and extinguished. 

However, there is no input to ALCS. 

G. To clear a recorder, select the recorder number with no format or ALSEP selected 

and execute. 

Drum Recorders 

Eight drum recorders are provided with variable input filters for support of PSE. The 

recorders will be driven by 10-bit DAC's. The recorders are divided into two groups 

(Group A and Group B) and each group will contain four recorders. A group of recorders 

are configured at one time with a predefined format. No control panel is provided to 

the flight controller for configuring the drum recorders. The ALCS operator will con­

figure the recorders by his MED device upon request from the flight controller. 

Two TV monitors are provided. Provision to monitor ALSEP data by D/TV is not provided. 

The capability to channel-attach data being displayed in Mission Operations Control 

Room land/or 2 is provided using a manual select keyboard (MSK). A module is provided 

beneath each TV monitor to indicate from which floor the data being displayed is being 

generated. 

Manual select keyboard (figure l-9) 

A. MODE FBI - The capability to channel attach only requires one FBI which will be 

illuminated upon depressing. 

B. SECOND FLOOR/THIRD FLOOR FBI's - Separate FBI's are provided for selecting the 

desired floor that data is to be mon~tored from. Th FBI' ~ ese s will illuminate upon 

depression. They are interlocked such that selecting one will deselect the other. 

C. SELECT NUMBER - A four-digit thumbwheel device is provided to dial in the TV chan­

nel that is to be monitored. The number of TV channels available only requires 

using the two right thumbwheels. 

D. ENTER FBI's - Separate FBI's are provided for selection of the TV monitor that the 

data are to be displayed on. These FBI's are momentary FBI's. 
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Limit Sensing 

ALSEP 
BASIC 

A limit sensing routine is provided to indicate when a TM parameter exceeds predeter­

mined limits. The limits can be changed in real time by the ALCS operator. A high­

speed printer format is provided listing the TM parameters and the lower and upper 

limits assigned each parameter. 

Out-of-limits conditions are displayed several ways: 

A. Separate event indicators for individual TM parameters. 

B. Category (where more than one TM parameter is assigned the same event indicator). 

C. Flag appears by the TM parameter on high-speed printer formats. 

Event Indicator Panels 

18/36 event indicator panel.- The requirement to support more than one ALSEP simulta­

neously using the same console makes it necessary to drive each event indicator panel 

with data from a different ALSEP flight article. These four individual event panels 

will display the following types of data: 

A. ALCS sync data 

B. ALSEP status data 

C. ALSEP limit-sensing data 

72 event indicator panel.- This event indicator panel is to be used to support all 

ALSEP flight articles, The top two rows of indicators are to be used to support 

ALSEP 1. The other indicators will be configured at a later date to support the other 

three ALSEP's. The first two rows of indicators are used for limit sensing certain 

CIN parameters located in the central station. The only way to extinguish any of these 

indicators is to change the limits by MED. 

ALSEP Identification Panel (Module 30) 

This panel will tell which ALSEP is on System A or System B. The following will be 

used for coordination: 

ALSEP 1 Apollo 12 ALSEP 1 

ALSEP 4 Apollo 14 ALSEP 4 

ALSEP 2 Apollo 15 ALSEP A2 

ALSEP 3 Apollo 16 ALSEP Array D 

ALSEP 6 Apollo 17 ALSEP Array E 
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1.9 

1.9.1 

GENERAL OPERATING PROCEDURES (GOP) 

GOP 1 REAL-TIME COMMANDING 

PURPOSE 

ALSEPCH 
BASIC 

To describe the normal constraints and techniques for' real-time commanding 

PROCEDURE 

A. Pre command checklist 

Seguence Ftmction Indication Action 

1 SITE SEL Illuminated None 
Extinguished Call up ACC 

2 FC/M&O FC illuminated None 
M&O illuminated Call up ACC 

3 ENABLE/DISABLE DISABLE illuminated None 
ENABLE illuminated Depress PBI 

4 MAP OVERRIDE Extinguished None 
Illuminated Depress PBI 

5 ALSEP 1 KC Illuminated None 
Extinguished Depress PBI 

6 S/C REJ Extinguished None 
Illuminated Depress PBI 

7 GND REJ Extinguished None 
Illuminated Depress PBI 

8 SITE VAL Extinguished None 
Illuminated Depress PBI 

9 cvw Extinguished None 
Illuminated Call up ACC 

10 RSCC INVAL Extinguished None 
Illuminated Depress PBI 

ll 90 FRAME SYNC Illuminated None 
Extinguished Call up ACC 

12 MAIN FRAME SYNC Illuminated None 
Extinguished Call up ACC 

B. The ALSEP GOSS CONF loop must be monitored so as not to ,command during command 

handover. 
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C. Command checklist 

1. Depress ALSEP adress PBI. Verify that PB~ illuminates. Verify that ALSEP 

address appears in left window of COMMAND REQUEST display. 

2. Enter octal command on thumbwheels. Verify that command appears in the three 

right windows of the COMMAND REQUEST display .. 

3. Depress ENABLE/DISABLE PBI. Verify that ENABLE is illuminated. 

4. Depress ENTER/INVAL REQUEST PBI. Verify that ENTER is illuminated. Verify 

that ALSEP address and octal command displayed in the COMMAND REQUEST 

windows now also appears in the COMMAND EXECUTE windows. 

5. Depress EXECUTE/VERIFY PBI. Verify that EXECUTE is illuminated. 

D. Command verification - Verify the following sequence: 

1. SITE VAL PBI Illuminated 

2. CVW PBI Illuminated momentarily 

3. VERIFY PBI Illuminated 

4. EXECUTE PBI Extinguished 

5. SITE VAL PBI Extinguished 

E. Depress ENABLE/DISABLE PBI. Verify that DISABLE is illuminated. 
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1.9.2 GOP 2 HIGH-SPEED PRINTER FORMAT SELECTION 

PURPOSE 

ALSEPCH 
BASIC 

To establish a procedure for using high-speed printer (and high-speed printer control 

panels) for monitoring ALSEP data in predetermined formats 

PROCEDURE 

A. Selecting a hardcopy format 

l. Select ALSEP data to be monitored by depressing appropriate ALSEP PBI. 

2. Select data display format by depressing appropriate format PBI. 

3. Enter the request into the LACS by depressing the EXECUTE PBI. 

NOTE: The ALSEP display guide supports all ALSEP's and can be initiated by 

1. Depressing ALSEP DISPLAY GUIDE PBI 

2. Depressing the EXECUTE PBI. 

B. Selecting continuous format 

1. Select the ALSEP that data is to be monitored from by depressing the proper 

ALSEP PBI. 

2. Select the format that the data is to be displayed in by depressing the 

proper format PBI. 

2. Enter the request into the ALCS by depressing the EXECUTE PBI. 

NOTE: A continuous format can be terminated by executing the stop procedure. 

C. Stacking format requests 

l. Selecting the first format 

a. Select the ALSEP that data is to be monitored from by depressing the 

proper ALSEP PBI. 

b. Select the format that the data is to be displayed in by depressing the 

proper format PBI. 

c. Enter the r·equest into the ALCS by depressing the EXECUTE PBI. 

2. Selecting the second format 

a. Select the ALSEP that data is to be monitored from by depressing the 

proper ALSEP PBI. 

b. Select the format that the data is to be displayed in by depressing the 

proper format PBI. 

c. Enter the request into the ALCS by depressing the EXECUTE PBI. 

NOTE: If one or both are continuous format they can be terminated by 

executing the stop procedure for each format. 
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D. INVAL REQUEST indication 

ALSEPCH 
BASIC 

The INVAL indicator can be extinguished by making a valid request and reexecuting. 

E. Stopping a continuous format 

l. Select the ALSEP that data is being printed from by depressing the proper 

ALSEP FBI. 

2. Select the format that is to be terminated by depressing the proper format 

FBI. 

3. Depress the STOP PBI. 

4. Depress the EXECUTE PBI. 

5. Depress the CLEAR PBI to deselect the STOP PBI. 
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1.9.3 GOP 3 ANALOG RECORDER FORMAT SELECTION 

PURPOSE 

ALSEPCH 
BASLC 

To establi~h a procedure to configure the analog chart recorders by using the analog 

recorder control panel 

PROCEDURE 

Predefined analog formats and the recorders they can be displayed on will be selected 

by the following: 

A. Select the ALSEP that data is to be monitored from by depressing the proper 

ALSEP PBI. 

B. Select the recorder that the data is to be displayed on by depressing the proper 

recorder format PBI. 

C. Select the format that the data is to be displayed in by depressing the proper 

format PBI. 

D. Depress the EXECUTE PBI. 

NOTE 

INVAL REQUEST/EXECUTE indication - the 
INVAL REQUEST indicator can be 
extinguished by making a valid 
request and reexecuting. 
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1.9.4 GOP 4 DRUM RECORDER FORMAT SELECTION 

PURPOSE 

'l'o establish a procedure for configuring the drum recorders 

PROCEDURE 

ALSEPCH 
BASIC 

Two groups of drum recorders are provided (four per group). The two groups are 

identified as Group A and Group B. Group A and/or Group B will be configured by the 

following: 

A. Contact the ALCS operation on the ALCS CMD NETWORK comrn loop, and identifY the 

ALSEP format to be assigned each group. (The ALCS operator will do this by MED.) 

B. Verify the input filters adjustments as per work schedule or PI request. 
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1.9. 5 GOP 5 ALSEP DATA AND DISPLAY PROBLEMS 

PURPOSE 

ALSEPCH 
BASIC 

To define the procedure to be followed by ALSEP flight controllers in reporting 

equipment malfunctions, loss of command capability, loss of data, and potential 

loss of data 

PARTICIPATION 

ASE 

SYSTEMS 

DATA 

NETWORK 

ACC 

PROCEDURES 

DISPLAY 

INTERFACE 

VOICE 

GCC 

A. High-speed printer (HSP) paper supply is low - If DATA notices that the paper 

supply is one-fourth or less he will call ACC on the ALCS CMD NWK loop and report 

that the HSP paper supply is low and give ACC an estimated time (ET) when the 

HSP will require more paper. DATA will use the work schedule and the known and 

anticipated usage rate to arrive at the ET of paper depletion. ACC will dispatch 

a HSP tech to the room by the ET of paper depletion. 

B. Removal of Brush recorder record is required - All requests for removal of any of 

the analog recorder records from the recorders will be made to ASE. Upon verbal 

request from the PI or ALSEP flight controller for a recorder record, ASE will call 

INTERFACE on ALSEP DISPLAY and advise him that Brush recorder paper removal is 

required and give a time. INTERFACE will provide a technician in the ops room at 

the time estimated bY ASE to remove the Brush record. ASE will advise ACC on 

ALCS CMD NWK that Brush no.____paper is being changed or removed and will require 

recalibration at ET. After removal of the record paper, ASE will request from the 

INTERFACE: TECH that the recorder be recal i brated. When IHTERFACE 'l'ECH is ready to 

recalibrate the recorder, ASE will call ACC on ALCS CMD NWK and advise ACC to meet 

INTERFACE on the DISPLAY MAINTENANCE loop for recorder no. calibration. 

C. Unscheduled calibration of an analog recorder is required- If for some reason 

(i.e., flight controller or PI think that the paper has slipped or an amplifier 

has driften or a new test phase is to be run) an unscheduled calibration of the 

analog recorders is required, ASE will call INTERFACE on ALSEP DISPLAY and request 

a calibration or recorder no. ____ at ____ ET. ASE will then call ACC on ALCS CMD NWK 

and advise him that a recalibration of recorder no. will be required at ____ ET. 

INTERFACE will call ACC on DISPLAY MAINTENANCE loop to coordinate the calibration. 
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ALSEPCH 
BASIC 

D. Gain change or any adjustments are required - No one but the display techs are 

allowed to adjust or turn on or off the display equipment (this includes the Brush 

recorders, drum recorders, event lights, and other equipment). When a gain change 

or adjustment is required of any of the display equipment (other than the HSP), 

the flight controller will call INTERFACE on DISPLAY and tell him what is required 

and when. During active periods such as initial setup of an experiment, a display 

tech will be stationed in the room. (This is especially true for the drum 

recorders.) 

E. High-speed printer problems - Flight controllers are allowed to remove copies from 

the HSP paper and to advance the paper in the printer to remove copies. If any 

other adjustments or changes are required the flight controller will call ACC on 

ALCS CMD NWK and obtain the required support. The original copy of HSP will go 

to the flight controller for the central station format and to the PI from any 

experiment data. The second copy will be distributed as necessary by DATA, and 

the third copy will be retained as record copy. 

F. Problems with key sets, headsets, or .communication equipment- All problems with 

communication equipment will be reported by the flight controller to VOICE on the 

COMM CALL loop. 

G. Teletype problems -The flight controller will call GCC on the GCC loop for any 

problems pertaining to teletype traffic. 

H. Command problems -All commanding problems will be coordinated with ALSEP NETWORK. 

Whenever any commanding is performed ASE will monitor the ALSEP GOSS to hear any 

R/S reports of failures. Anytime a command anomaly occurs the ASE will call NET­

\</ORK on ALCS CMD NWK and advise him of the problem and request that he determine 

the cause. The ASE will take the best corrective action based on the cause. Nor­

mally the R/S M&O will report any anomaly on ALSEP GOSS as they occur. 
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1.9 .6 GOP 6 P-TUBE ROUTING 

PURPOSE 

ALSEPCH 
BASIC 

To establish a procedure for routing P-tube messages to ACC and ALSEP NETWORK 

PROCEDURE 

A. Send the message to P-Tube Station 31. 

B. Notify ACC or NTWK on ALCS CMD NWK comm loop that a message is being sent. 
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1.9. 7 

ALSEPCH 
BASIC 

GOP 7 DIGITAL HISTORY DELOG REQUEST 

PURPOSE 

To establish a procedure for requesting a digital history delog 

PROCEDURE 

The digital history de log form (figure 1-10) will be filled out in the following 

manner and sent to ALSEP Computer Controller (ACC). 

A. Approved by: Signed by ASE 

B. Requested by: To indicate the experiment and PI or flight controller who made 

the request. 

C. Date/time: The data and time the request is initiated. 

D. Number of copies: Number of copies required of the digital history. 

E. Format name: Name of the format or formats requested. 

Y. ALSEP number: This is the number of the ALSEP from which the above format data 

is to be delogged. 

G. Start time: This is the GMT in days, hours, minutes, and seconds of the data 

where the delog is to begin. 

H. Stop time: This is the GMT in days, hours, minutes, and seconds of the data 

where the delog is to terminate. 

I. Delog intervals: (Applicable to hardcopy formats only) if all data is to be 

deloged between the start and stop times or selected cycles use example on form 

for appropriate number. 

NOTE 

Central station and PSE are the only hardcopy formats 
available for delog. 

NOTE 

At the bottom ·Of form any information can be added to 
help in completion and delivery of delog [i.e., person 
and telephone number to be called when joL is complete; 
if more than one format is to be delogged, specify if 
they can be run simultaneously (which will interleave 
the two formats) or if they are to be run separately]. 
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I 
w 
Vl 

APPROVED BY ___ ....,.-__ _ 

REQUEsrED BY ___ _ 

FOR HAT ALSEP 
NAME NUMBER 
EXAiv'J' IE: 
LSv!l 

DATE/TIME ___ _ NUMBER OF COPIES -----

START TI.ME ~)TOP TIME DELOG INTERVAL (01-99) - APPLICABLE 
GMl' Giv!T TO HARDCOPY FORMATS ONLY 

DDDjHHjMMj SS DDDjHHjMMj SS EYJ\MFIES: 01 - ALL CYCLES 
02 - EVERY OI'HER CYC IE 
05 - EV"....FY FIFTH CYCLE 

--

. 

v 

Figure 1-10. - Digital history delog re~uest. 



1.9.8 GOP 8 CALIBRATION CURVE CHANGES IN REAL TIME 

PURPOSE 

ALSEPCH 
BASIC 

To estab'lish a procedure for changing calibration curves in real time 

.. 
\ 

PROCEDURE \ 
\ 

Determine fro~ the following list the appropriate curve for each parameter. Call ACC 
\ 

on ALCS CMD NwK\loop and have the computer controller make a manual entry for each 

parameter . '\ 

The computer will .\pi tialize with the highest number curve for each parameter.; 

Measurement no. 

\ / 
\ Determinine; factor // .::C.::a.::l....;;;.c.:::u::.r..:.v.;;..e 

\ / -

'\ _,/ 
\ "" 

'' PCU-1 ON / 
\,\. PCU-2 ON ./· 

\ .,!'""'"" 

\\ AE-7 r~!M1r 28.5 Vdc 
29.0 Vdc 

Central station 

AE-4 

AE-11 

29.5 Vdc 

AE-12 

'\\ '"··'" 

\v-·'' 
//~ '\AE-7 reads 

,,. \ 
d",,,r· ., 

28.5 Vdc 
29.0 Vdc 
29.5 Vdc 

.,.!' \ 

AE-13 /' AT-~\ 

/ \ 

-10° F 
+10° F 
+78° F 

+100° F 
+140° F 

AE/ AT-21 indic~\es OSC "A" 
.... / on and AT-7 r\~ds 

AE-17 

-f'0° F 
+10'<~\ F 
+78°\~ 

+100° F'\ 
+140° F '\ 

AT-22 indicates OSC 
on and AT-7 reads 

-10° F 
+10° F 
+78° F 

+100° F 
+140° F 

AT-24 reads -10° F 

1-36 

+10° F 
+78° F 

+100° F 
+140° F 

6 
7 

6 
7 
8 

6 
7 
8 

1 
2 
3 
4 
5 

l 
2 
3 
4 
5 

6 
7 
8 
9 
0 

5 



1.9.8 

. ,. ~. ... 

_ ... :··. 

.1\LSEPC!l 
11.1\SIC, PC!i-1 NOV 201972 

GOF 8 Ci~LIBI\ATIOil CURVE CHANGES IN REAL TIJ,!E 

To establish a procedure for chane;ine: calibration curves in real time 

PROCEDUR~: 

Determine from the followinG list the arpropriate curvP. for each parmnct er. Call ACC 

on ALCS c;.:I! r:'.-:K loop and have the co!:'.puter controller make a r.:anual entry for each 

parameter. 

'Yne cor.:ru-::.er will initialize •·i th the highest nUI:'.ber curve for each para:neter. 

Cen~raJ. :::t2.tion 

h.E-ll 

A:::-12 

t..E-13 

.... "l. • ........ :·":.-: _.: 

.,. ' . 

Deterr:.i r .. inrr fg c~ 0r 

PCU-1 Oil 
PCU-2 Oil 

AE-7 ;eads 28.5 '/'5.:: 
29.0 Vdc 

29.5 \'de 

AE-7 reads 28.5 Vdc 
29.0 'Jdc 
29.5 Vd~ 

AT-7 reads -10° F 
+10° F 
+78° F 

+100° 
+140° F 

AT-21 indicates CSC "A" 
on and ;.:s..·-1 reads 

-10° F 
+10° F 
+78° F 

+100° F 
+140° F 

A11-22 indicat0s OSC "E 11 

on and AT-7 reads 

-10° F 
+10°..-F 
+78°'"1';' 

+100° F 
+14')° F 

Cal curve 

6 
7 
8 

6 
7 
8 

1 
2 
3 
4 

5 

'l 
2 
3 
4 
5 

6 
7 
8 
9 
0 

l 

..... · 3 ...... ···.r::-r. 

·,,"·· .. -
. . 5 .. · ..... 

''F ·:· .. ;,~· .~ .... . ··~· .. · ...... •.' ~ ·... . .·.•.· ...... 
. • .r. 

~- . ;;, . ·.· 
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., 

Measurement no. 

AE-16 

AE-17 

.A.E-18 

AE-19 

AE-20 

CPLEE 

AC-2 

AC-3 

HFE 

Determining factor 

AT-26 reads -22° F 
-+14o F 
+86° F 

+100° F 
+122° F 

AT-24 reads -10° F 
. +10° F 

+78° F 
+1 00° :B' 
+140° F 

AT-26 reads -10° F 
+10° F 
+78° F 

+100° F 
+140° F 

AT-40 reads --10° F 
+10° F 
+75° F 

+100° :B' 
+140° F 

AT-04 reads -10° F 
+10° F 
+75° F 

+100° F 
+140° F 

AC-6 reads -38° c 
-5° c 

+25° c 
+48° c 
+72° c 
-38° c 
-50 c 

+25° c 
+48° c 
+72° c 

AC-6 reads 

ALSEPCH 
Nov 2 0 1972 BASIC, PCN-1 

... .... 

A2 

AT-26 -10° F 
+10° F 
+77° F 

+100° F 
+140° F 

Cal curve 

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

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

P-1 

, _.,, .. : ... , ...... _.-._ ...... -.i\H-~-~-·--·········~· .. AH.-::3 r~ads _,.·tJ4-_dc ... ·, .. _; .. ::····.-·.--... : ... · ... :.,.,_. .... ,7 .•. :-: .···'·'· 
· ·: .·· : · .. -. · __ · ... _·._ · .· :- -· ·: ·-· .. ·· .- .... --+15-dc · ·.--- _ . . .. . ··.a-.··_ ·,-

_. ·--:· •:_.._7.-····~ ~-· •· .... -·~ .. .- .;·-,_··.-: ... · . .-... ·•·. ;_ · _.,· · :._-··. · ·.-.··:-:: ·-:-.-i:-16._dc .. ·, .¥ ·._· ·'·. · •••• • _ ,:: ·.';, ..... .-.· .··-·~ ; ••• =. 9··-- . .-,. :._ .. _ ... · .-.· 

_.':_~-;~ ·_·. , .. · _-:~ _. :_.~·:·_·:·~ -~~: :._·\~:~--~--> .-;.-~--~·;_~-~·:;· __ ;·_At!_~~-_·_~:~~~~--~--~.!~;--~~- __ · ~ _:·~.: ~_-;: --~-~-->:._:·.~: <.~. ;:~-~-- ;::;: ... ~~.:-: :;:·--_=: t.-;-~:- .:_ .. : ;.: ~:- ·:--~·:=-':··--~--
+16 de 9 

1-37 



Measurement no. 

CCGE 
DG-12 

ASE 

DS-6, DS-7 

LMS 

.H1-11 

P.M-14 

AM-44 

NOV 201972 
ALSEPCH 
BASIC, PCN-1 

Determining factor A2 Cal curve 

DG-11 reads - +12 volts 1 
+13 volts 2 
+14 volts 3 
+15 volts 4 
+16 volts 5 

AS-.3 reads -20° c 1 
00 c 2 

+25° c .3 
+55° c 4 
+82° c 5 

AM-41 reads -1.3° F 1 
-5° F 2 

+77° F .3 
+112° F 4 
+149° F 5 

AM-41 reads -1.3° F 1 
-5° F 2 

+77° F .3 
+112° F 4 
+149° F 5 

AM-41 -1.3° F 1 
-5° F 2 

+77° F .3 
+112° F 4 
+149° F 5 

·. ~ •. . •,: .. : ..... :. . : ... . . : . ~ . :· . . . ... ~~ . . . ~ . . 
.· ..... :.:-:.~ ... ·:.·~.: • .., ..... :; :·:~·.·· .•••• : !. • •• ·.:·~ . .. ~ .... '·.-.·-. 

. :- . . . . ..: . 



Measurement no. 

AE-18 

CPLEE 

AC-2 

HFE 

AH-2 

AH-4 

CCGE 

DG-12 

ASE 

DS-6, DS-7 

Determining factor 

AT-26 reads -10° F 
+10° F 
+78° F 

+100° F 
+140° F 

' / 

-:.)B? c 
;:so c 

1+25° c 
+48° c 

\ 

AC-6 reads 

! 

/ 
! 

i 
I 
I 

\\ 
),c-6 read;/ 

\ ,/ 

! 

/ 

i 

I 
I 

! 
J 
I 

\ ' 

\ i 

\\// 
;\ 

/ \ 
', / 

! read~ AH'-3 
/ \ 

/ \ 
/ \ 

\ 
AH-3 reads 

DG-11 reads 

AS-3 reads 

l-37 

+72° c 

-38° c 
-50 c 

+25° c 
+48° c 
+72° c 

+14 de 
+15 de 
+16 de 

'+14 de 
.;:15 de 
+l~ de 

\ 
'\. 

+12 vdlts 
+13 vol't;s 
+14 volt's 
+15 volts 
+16 volts 

-20° c 
oo c 

+25° c 
+55° c 
+82° c 

ALSEPCH 
BASIC 

Cal curve 

l 
2 
3 
4 
5 

l 
2 
3 
4 
5 

l 
2 
3 
4 
5 

7 
8 
9 

7 
8 
9 

l 
2 
3 
4 
5 

l 
2 
3 
4 
5 



1.9.9 GOP 9 SHIFT CHANGE 

PURPOSE 

ALSEPCH 
BASIC 

This GOP defines the ALSEP system shift change procedures and contents of the briefing 

and associated documentation 

PROCEDURE 

A. Reporting time 

1. Deployment - T-4 hours 00 min 

2. Routine - The relieving team will be at their respective consoles 

approximately 1 hour prior to the shift change. 

B. Documentation 

1. ALSEP log book 

2. Latest HSP copy of display cui de 

3. Latest HSP copy of limits printout 

4. Work schedule 

5. Status sheet 

6. Console handbook 

7. Systems handbook 

8. Flight Controllers Operations Handbook 

9. Flit:;ht Mission Rules 

10. Flight Plan 

11. Calibration curves 

C. Retiring ALCO will summarize activities, completed and planned, and give the 

brief on the vehicle status and anomalies. 

D. Relieving team members will review documentation. 

E. Retiring team members will brief their counterparts in detail. 

F. Relieving team will review together the work schedule and the anomalies before 

assuming responsibility of the console. 
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1.9 .10 GOP 10 PRESUPPORT 

PURPOSE 

ALSEPCH 
BASIC 

To establish the tasks to be performed prior to real-time support 

PROCEDURE 

A. Notify NETWORK and ACC that ALSEP team at the console. 

B. Monitor Network and Remote Suit Interface Checkout. 

C. Select analog recorder formats and speed required. 

D. Verify on command panel 

1. FC mode 

2. CMD panel disabled 

3. All zeros selected in COMMAND REQUEST window 

4. ALSEP select is clear. 

E. Verify RTC command inventory. 

F. Verify limits table. 

G. Call ALSEP DISPLAY to start analog and drum recorder. 

H. Call ACC to send up ALSEP messages. 

I. Annotate console log ALSEP team ready. to support. 
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1.9.11 GOP 11 CLEAN DOWN PROCEDURE FOR TERMINATION OF SUPPORT 

PURPOSE 

Tasks to be performed prior to terminating ALSEP operations 

PROCEDURE 

A. NotifY NETWORK and ACC of time of termination. 

ALSEPGH 
BASIC 

B. Obtain final HSP formats of ALSEP C/S and experiments data for two data books. 

C. Check data for abnormal values. 

D. Call GCC to hold ALSEP messages. 

E. Call ALSEP DISPLAY to turn off the analog and drum recorders. 

F. NotifY NETWORK and ACC to terminate support. 

G. Update data log. 

H. Sign off in console log, 

I. Police the area. 

1-40 



1.9,12 GOP 12 CONTINGENCY SUPPORT 

PURPOSE 

ALSEPCH 
BASIC 

To define the action necessary to collect data when the contingency occurs during 

non-real-time support 

PROCEDURE 

A. Determine from the NETWORK CONTROLLER the GMT of the contingency. 

B. Have NETWORK inform the remote site to cue the recorder to 10 minutes prior to 

the contingency GMT. 

C. With the start of the playback data being displayed at the ALSEP operations 

room, start the contingency subsystem formats on both an analog recorder and 

high-speed printer. Continually collect the contingency data and any other 

pertinent data until determined sufficient by the ASE. 

D. The original analog recording and high-speed printer formats will be given to 

~he flight controller responsible for the subsystem for permanent record. 
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ALSEPCH 
BASIC 

SECTION 2 

MISSION SPECIFIC 

2.1 APOLLO 12 ALSEP 1 

2.1.1 EVENT LIGHT PANEL (FIGURE 2.1) 

LIGHT COLOR NAME IllUMINATE 

1U G MAIN FRAME SYNC DA-1 SYNC PATTERN 1L G 90 FRAME SYNC DA-2 TWO CONSECUTIVE 
FRAME COUNTS 

2U G NORM BIT RATE DA-2 = CNT OF 1 
DA-3 = 1 

2L G LOW BIT RATE DA-2 = CNT OF 2 
DA-3 = 1 

3U G REAL TIME DATA CAP WORD 
3L G PLAYBACK DATA CAP WORD 

4U G XMTR A AE-15 > 2 PCM 4L G XMTR B AE-16 > 2 PCM 

5U R CIS CRITICAL CMPB( 1) 
5L (BLANK) 

6U A CIS WARNING CMPA( 1) 
6L (BLANK) 

7U G PCU 1 AE-5 > 2 PCM 
7L R RES PWR 1 RES PWR < 6.4 W 
8U A EXP 1 STBY ) AB-4 ( 72± 10, 192± 10 8L A EXP 2 STBY 131 ± 10' 192± 1 0 
9U R SIDE CRITICAL CMP D(l) 
9l R PSE CRITICAL CMP F(l) 

1 ou (BLANK) 
10L (BLANK) 

llU A SIDE WARNING CMP C(l ) 
llL A PSE WARNING CMP E(1) 

12U (BLANK) 
12L (BLANK) 

13U G PCU 2 AE-6 > 2 PCM 
13L R RES PWR 2 RES PWR < 6.4 W 

14U A EXP 3 STBY ) (" '"· "''''· 14L A EXP 4 STBY 
AB-5 188±10, 214±10 

69±10, 100±10, 
188±10, 214±10 

15U R LSM CRITICAL CMP G( 1) 
15L R SWS CRITICAL CMP J(l) 

(1 ) SEE PARAGRAPH 2.1.4 LIMIT SENSING 
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LIGHT COLOR 

16U (BLANK) 
16L (BLANK) 

17U A 
17L A 

18U (BLANK) 
18L (BLANK) 

( 1 ) SEE PARAGRAPH 2.1.4 LIMIT SENSING 

NAME 

LSM WARNING 
SWS WARNING 

2-2 

ALSEPCH 
BASIC 

ILLUMINATE 

CMP H( 1) 
CMPI(1) 



N 
I 

w 

G 

G 

G 

R 

G 

R 

MAIN FRME 
SYNC 

90 FRAME 
SYNC 

PCU l 

RES PWR l 

PCU 2 

RES PWR 2 

DA-1 G 

DA-2 G 

CS-8 A 

r.~-~ A 

CS-9 A 

CS-7 A 

Mission Apollo 12 ALSEP 1 

Console 88 

Module _..;;;..6 __ 

NORMAL BIT REAL TIME XMTR A cs 
RATE DATA CRITICAL 

CW-1 G ST-·1 G CS-10 R -CMP-B 

LOW BIT PLAYBACK XMTR B 
RATE DATA 

J:;W-2 G ST-1 G CS-11 

EXP l STBY SIDE LIMS SIDE LIMS 
STATUS CRITICAL 1 WARNING 2 

CS-1~ R CMP-D A CMP-C 

EXP 2 STBY PSE LIMS PSE LIMS 
STATUS CRITICAL 3 WARNING 4 

r.~-lh R r.MP-li' A r.MP-n 

EXP 3 STBY LSM LIMS LSM LIMS 
STATUS CRITICAL 5 WARNING 6 

CS-15 R CMP-G A CMP-H 

EXP 4 STBY SWS LIMS SWS LIMS 
STATUS CRITICAL .7 WARNING 8 

CS-16 R CMP-J A CMP-I 

Figure 2-1.- Apollo 12 ALSEP 1 event light panel. 
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G CMP-A 
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2.1.2 HIGH SPEED PRINTER FORMATS 

1. CENTRAL STATION 

2. PASSIVE SEISMIC EXPERIMENT 

3. SOLAR WIND SPECTROMETER EXPERIMENT 

4. S I DE/CCIG F~IT 1 

5. S IDE/CCIG FMT 2 

6. LSM FMT 1 

7. LSM FMT 2 

8. LIMITS TABLE 

9. DISPLAY GUIDE 

2.1.3 ANALOG RECORDER FORMATS 

PEN PARAMETER 

FORMAT 1 (PSE) 

1 LONG PERIOD X SEISMIC 
2 LONG PERIOD Y SEISMIC 
3 LONG PERIOD Z SEISMIC 
4 SHORT PERIOD Z SEISMIC 
5 LONG PERIOD X TIDAL 
6 LONG PERIOD Y TIDAL 
7 LONG PERIOD Z TIDAL 
8 PSE INST TEMP 

FORMAT 2 (PSE) 

1 LONG PERIOD X SEISMIC 
2 LONG PERIOD Y SEISMIC 
3 LONG PERIOD Z SEISMIC 
4 SHORT PERIOD Z SEISMIC 
5 LONG PERIOD X TIDAL 
6 LONG PERIOD Y TIDAL 
7 LONG PERIOD L'TIDAL 
8 PSE INST TEMP 

FORI·1AT 3 (SIDE/CCIG) 

1 HECPA STEPPER VOLTAGE 
2 HE DATA (MSD) 
3 HE DATA (LSD) 
4 CCIG 
5 VELOCITY FILTER VOLTAGE 
6 LECPA STEPPER VOLTAGE 
7 LE DATA (MSD) 
8 LE DATA (LSD) 

2-4 

NUMBER 

DL-1 
DL-2 
DL-3 
DL-8 
DL-4 
DL-5 
DL-6 
DL-7 

DL-1 
DL-2 
DL-3 
DL-8 
DL-4 
DL-5 
DL-6 
DL-7 

WD47 ENVFR 
DI-61 
DI-62 
DI-3 
WD31 ODDFR 
WD47 ODDFR 
DF-5 
DF-6 

ALSEPCH 
BASIC 

COMMENT 

8MSB 
BMSB 
BMSB 
8MSB 
BMSB 
8MSB 
8MSB 
BMSB 

8LSB 
8LSB 
8LSB 
8LSB 
BLSB 
8LSB 
BLSB 
BLSB 

BLSB 
BMSB 

BLSB 
BMSB 



ALSEPCH 
BASIC 

PEN PARAMETER NUMBER COMMENT 

FORMAT 4 (SIDE/CCIG) 

1 HE DATA (MSD) DI-61 8LSB 2 HE DATA ~LSD~ Dl-62 8MSB 3 LE DATA MSD DF-5 8LSB 4 LE DATA (LSD) DF-6 8MSB 
5 ' CCIG RANGE DI-8 
6 4.5 KV DI-7 
7 TEMP NO. DI-4 
8 CCIG DI-3 

FORMAT 5 (LSM) 

1 X AXIS SCI LM-35 
2 Y AXIS SCI LM-36 
3 Z AXIS SCI LM-37 
4 X SNSR TEMP DM-1 
5 Y SNSR TEMP DM-2 
6 Z SNSR TEMP DM-3 
7 LSM INSTR TEMP DM-5 
8 SPECIAL PROCESSING 

FORMAT 6 ( LSM) 

1 X AXIS SCI LM-35 
2 Y AXIS SCI LM-36 
3 Z AXIS SCI LM-37 
4 BASE TEMP C DM-5 
5 5 V SUPPLY DM-8 
6 LVL 1 DEG DM-6 
7 LVL 2 DEG DM-7 
8 SPECIAL PROCESSING 

FORMAT 7 (CENTRAL STATION PCU 1) 

1 RES PWR 1 CS-2 (AE-3 )(AE-5) 
2 INPUT WAITS CS-1 (AE-3 )(AE-4) 
3 +12 VDC AE-9 
4 +5 voc AE-10 
5 THERM PLT 1 TEMP AT-3 
6 THERM PLT 2 TEMP AT-4 
7 PCU 1 REG TEMP AT-38 
8 PCU 1 OSC TEMP AT-36 

FORMAT 8 (CENTRAL STATION PCU 2) 

1 RES PWR 2 CS-4 (AE-3 )(AE-6 ~ 
2 INPUT WAITS CS-1 (AE-3 )(AE-4 
3 +12 VDC AE-9 
4 +5 VDC AE-10 
5 THERM PLT 1 TEMP AT-3 
6 THERM PLT 2 TEMP AT-4 
7 PCU 2 REG TEMP AT-39 
8 PCU 2 OSC TEMP AT-37 
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BASIC 

2.1.4 LIMIT SENSING EVENT LIGHTS 

PARAMETER NUMBER 

CENTRAL STATION CRITICAL 

PCU +29V AE-7 

PCU +12V AE-9 

PCU +5V AE-10 

XMTR A AGC V AE-15 

XMTR B AGC V AE-16 

THERM PLT 5 TEMP AT-7 

PCU 1 REG TEMP AT-38 

PCU 2 REG TEMP AT-39 

RTG OUTPUT WATTS CS-1 

RES PWR 1 CS-2 

RES PWR 2 CS-4 

CENTRAL STATION WARNING 

0.25 CAL VOLT AE-1 

4.75 CAL VOLT AE-2 

PCU VOLTS AE-3 

PCU AMPS AE-4 

PCU 1 SHUNT AMPS AE-5 

PCU 2 SHUNT AMPS AE-6 

PCU +15V AE-8 

PCU -12V AE-11 

PCU -6V AE-12 

RCVR DBM AE-13 

RCVR L/0 DBM AE-14 

HOT FRAME 1 T AR-1 

HOT FRAME 2 T AR-2 

HOT FRAME 3 T AR-3 

CLD FRAME 1 T AR-4 
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PARAMETER NUMBER 

CLD FRAME 2 T AR-5 

CLD FRAME 3 T AR-6 

SUNSHIELD 1 T AT-1 

SUNSHIELD 2 T AT-2 

THERM PL T 3 T AT-5 

THERM PL T 4 T AT-6 

PRI/ST W1 T AT-8 

PRI/ST W2 T AT-9 

PRI/ST B1 T AT-10 

RCVR XTAL A T AT-21 

RCVR XTAL B T AT-22 

DSS/ A BASE T AT-27 

DSS/D BASE T AT-29 

CMD DEC BASE T AT -31 

PDU BASE T AT-34 

DUST CELL lT AX-1 

DUST CELL 2T AX-2 

DUST CELL 3T AX-3 

INT REG DISIP WATTS CS-3 

INT REG DISIP WATTS CS-5 

PSE CRITICAL 

PSE INT T DL-7 

PSE WARNING 

TIDAL X DL-4 

TIDAL Y DL-5 

TIDAL Z DL-6 

LSM CRITICAL 

SNSR X TEMP DM-1 

SNSR Y TEMP DM-2 

SNSR Z TEMP DM-3 
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PARAMETER NUMBER 

BASE TEMP DM-4 

!NT TEMP DM-5 

LSM WARNING 

LVL 1 TILT DM-6 

LVL 2 TILT DM-7 

+5V SUPPLY DM-8 

SWS CRITICAL 

MOD 100 T DW-11 

MOD 200 T DW-12 

MOD 300 T DW-13 

SNSR TEMP DW-14 

PROG VOLT DW-16 

STEP GEN VOLT DW-17 

MOD OK/NOK PCM DW-18 

SWS WARNING 

ADC MVOLT DW-3 

ADC 90 MV DW-4 

ADC 900 MV DW-5 

ADC 3000 MV DW-6 

ADC 9000 MV DW-7 

SUN REF VOLT DW-15 

SIDE CRITICAL 

TEMP 2 DI-5 

TEMP 3 DI-6 

CCIG 4. 5 KV DI-7 

TEMP 4 DI-9 

TEMP 5 DI-10 

TEMP 6 DI-19 

-3.5 KV Dl-20 
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PARAMETER NUMBER 

SIDE WARNING 

+5 V ANALOG Dl-2 

CqG TEMP Dl-4 

+60 VOLT DI-13 

+30 VOLT DI-14 

+5 V DIGITAL DI-15 

GND VOLTS Dl-16 

-5 VOLTS Dl-17 

-30 VOLTS Dl-18 

+1 VOLT CAL Dl-21 

+30 MV CAL Dl-22 

ADC POS REF DI-23 

ADC NEG REF DI-25 

-1 VOLT CAL DI-26 

-12 VOLT CAL DI-27 

+12 VOLT CAL Dl-28 

PRE/REG PCT DI-29 

-30 MV CAL DI-30 

2.1.5 DRUM RECORDERS 

PEN 

1 
2 
3 
4 

PARAMETER 

LONG PERIOD X SEISMIC 
LONG PERIOD Y SEISMIC 
LONG PERIOD Z SEISMIC 
SHORT PERIOD Z SEISMIC 
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NUMBER 

DL-1 
DL-2 
DL-3 
DL-8 
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ALSEPCH 
BASIC 

2.2 APOLLO 14 ALSEP 4 

2.2.1 EVENT LIGHT PANEL (FIGURE 2.2) 

LIGHT COLOR NAME ILLUMINATE 

lU G MAIN FRAME SYNC DA-1 SYNC PATTERN 
lL G 90 FRAME SYNC DA-2 TWO CONSECUTIVE 

FRAME COUNTS 

2U G NORM BIT RATE DA-2 = CNT OF l 
DA-3 = l 
DA-2 - CNT OF 2 

2L G LOW BIT RATE DA-3 = l 
3U G REAL TIME DATA CAP WORD 
3L G PLAYBACK DATA CAP WORD 

4U G XMTR A AE-15 > 2 PCM 
4L G XMTR B AE-16 > 2 PCM 

5U R CS CRITICAL CMP B(l) 
5L R ARM THUMPER DS-13 = 2 PCM 

6U A CS WARNING CMP A(l) 
6L R ARM GRENADE DS-13 = l PCM 

7U G PCU l AE-5 > 2 PCM 
7L R RES PWR 1 RES PWR < 6.4 W 

au A EXP 1 STBY ) AB-4( 72±10, 192±10 
8L A EXP 2 STBY 131 ± l 0. 192± l 0 

9U R SIDE CRITICAL CMP D(l) 

9L R PSE CRITICAL CMP F( 1) 

lOU (BLANK) 
lOL (BLANK) 

llU A SIDE WARNING CMP C(l) 

llL A PSE WARNING CMP E(l) 

l2U (BLANK) 
l2L (BLANK) 

l3U G PCU 2 AE-6 > 2 PCM 
l3L R RES PWR 2 RES PWR < 6.4 W 

l4U A EXP 3 STBY ) ~3h10, 160<10, 

l4L A EXP 4 STBY 
AS- 188±10, 214±10 

69±10, 100±10, 
l88±10, 214±10 

15U R CPLEE CRITICAL CMP J(l) 
15L (BLANK) 

16U (BLANK) 
16L G HBR SYNC CAP WORD 

17U A CPLEE WARNING CMP I (l) 

17L A HBR LIM CMP G(l) 

(1) SEE PARAGRAPH 2. 2.4 LIN IT SENSING 
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LIGHT 

18U 
18L 

COLOR 

(BLANK) 
(BLANK) 

NAME 
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1\) 

I 
I-' 
1\) 

G 

G 

G 

R 

G 

R 

MAIN FRME 
SYNC 

DA- G 

90 FRAME 
SYNC 

DA-c G 

PCU l 

CS-c A 

RES PWR l 
CS-E A 

PCU 2 

CS-~ A 

RES PWR 2 

~ __ QS_--_7 A 

Mission Apollo 14 ALSEP 4 

Console 88 -~-----

Module __ 3 __ 

NORM BIT REAL-TIME XMTRA cs 
RATE DATA CRITICAL 

CW-l G ST-3 G CS-10 R CMP-B 

LOW BIT PLAYBACK ARM 
RATE DATA XMTR B THUMPER 

CW-~ G ST-3 G CS-11 R DS-13 

EXP l STBY SIDE LIMS SIDE LIMS 
STATUS CRITICAL WARNING 

CS-1., R CMP-D A CMP-C 

EXP 2 STBY PSE LIMS PSE LIMS 
STATUS CRITICAL WARNING 

CS-14 R CMP-F A CMP-C 

EXP 3 STBY CPLEE LIMS CPLEE LIMS 
STATUS CRITICAL WARNING 

CS-l'i R CMP-J A CMP-I 

EXP 4 STBY HBR HBR 
STATUS SYNC LIMS 

_ CS-lE G __ AS-39_ A CMP-G 
-- -

Figure 2-2.- Apollo 14 ALSEP 4 event light panel. 
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2.2.2 HIGH SPEED PRINTER FORMATS 

1. CENTRAL STATION 

2. PSE 

3. CPLEE FMT 1 

4.' CPLEE FMT 2 

5. SIDE/CCIG FMT 1 

6. SIDE/CCIG FMT 2 

7. ACTIVE SEISMIC 

8. LIMITS TABLE 

9. DISPLAY GUIDE 

2.2.3 ANALOG RECORDER FORMATS 

PEN 

FORMAT 1 (PSE) 

1 
2 
3 
4 
5 
6 
7 
8 

FORMAT 2 (PSE) 

1 
2 
3 
4 
5 
6 
7 
8 

FORMAT 3 (SIDE/CCIG) 

1 
2 
3 
4 
5 
6 
7 
8 

PARAMETER 

LONG PERIOD X SEISMIC 
LONG PERIOD Y SEISMIC 
LONG PERIOD Z SEISMIC 
SHORT PERIOD Z SEISMIC 
LONG PERIOD X TIDAL 
LONG PERIOD Y TIDAL 
LONG PERIOD Z TIDAL 
INSTR TEI~P 

LONG PERIOD X SEISMIC 
LONG PERIOD Y SEISMIC 
LONG PERIOD Z SEISMIC 
SHORT PERIOD Z SEISMIC 
LONG PERIOD X TIDAL 
LONG PERIOD Y TIDAL 
LONG PERIOD Z TIDAL 
INSTR TEMP 

HECPA STEPPER VOLTAGE 
HE DATA (MSD) 
HE DATA {LSD) 
CCIG 
VELOCITY FILTER VOLTAGE 
LECPA STEPPER VOLTAGE 
LE DATA (MSD) 
LE DATA (LSD) 

2-13 

NUMBER 

DL-1 
DL-2 
DL-3 
DL-8 
DL-4 
DL-5 
DL-6 
DL-7 

DL-1 
DL-2 
DL-3 
DL-8 
DL-4 
DL-5 
DL-6 
DL-7 

WD47 EVNFR 
DI-61 
DI-62 
DI-3 
WD31 ODDFR 
WD47 ODDFR 
DF-5 
DF-6 

ALSEPCH 
BASIC. 

COMMENT 

8MSD 
8MSD 
8MSD 
8MSD 
8MSD 
8MSD 
8MSD 
8MSD 

8LSB 
BLSB 
8LSB 
8LSB 
8LSB 
8LSB 
8LSB 
8LSB 

8LSB 
8MSB 

8LSB 
8MSB 
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BASIC 

PEN PARAMETER NUMBER COMMENT 

FORMAT 4 (SIDE/CCIG) 

1 HE DATA (MSD) DI-61 8LSB 
2 HE DATA (LSD) DI-62 8MSB 
3 LE DATA (MSD) DF-5 8LSB 
4 LE DATA (LSD) DF-6 8MSB 
5 CCIG RANGE DI-8 
6 4.5 KV DI-7 
7 TEMP NO. DI-4 
8 CCIG DI-3 

FORMAT 5 (ASE) 

1 GEOPHONE 1 DS-1 
2 GEOPHONE 2 DS-2 
3 GEOPHONE 3 DS-3 
4 MODE ID DS-13 
5 MARK EVENT DS-18 
6 WORD COUNT DS-19 
7 EVEN BIT COUNT DS-20 
8 CAL SIG V DS-8 

FORMAT 6 (ASE) 

1 PITCH ANGLE DS-7 
2 ROLL ANGLE DS-6 
3 GLA TEMP AS-3 
4 INT PKG TEMP AS-1 
5 HOT FRAME 1 TEMP AR-1 
6 CLD FRAME 1 TEMP AR-4 
7 RTG VOLTAGE AE-3 
8 RTG CURRENT AE-4 

FORMAT 7 (CENTRAL STATION PCU 1) 

1 RES PWR 1 CS-2 (AE-3) (AE-5) 
2 INPUT WATTS CS-1 (AE-3) (AE-4) 
3 +12 VDC AE-9 
4 +5 VDC AE-10 
5 THERM PLT 1 TEMP AT-3 
6 THERM PLT 2 TEMP AT-4 
7 PCU 1 REG TEMP AT-38 
8 PCU 1 OSC TEMP AT-36 

FORMAT 8 (CENTRAL STATION PCU 2) 

1 RES PWR 2 CS-4 (AE-3 )(AE-6) 
2 INPUT WATTS CS-1 (AE -3 )(AE -4) 
3 +12 VDC AE-9 
4 +5 VDC AE-10 
5 THERM PLT 1 TEMP AT-3 
6 THERM PL T 2 TEMP AT-4 
7 PCU 2 REG TEMP AT-39 
8 PCU 2 OSC TEMP AT-37 
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2.2.4 LIMIT SENSING EVENT LIGHTS 

PARAMETER NUMBER 

CENTRAL STATION CRITICAL 

PCU +29V AE-7 

PCU +12V AE-9 

PCU +5V AE-10 

XMTR A AGC V AE-15 

XMTR B AGC V AE-16 

THERM PLT 5 TEMP AT-7 

PCU 1 REG TEMP AT-38 

PCU 2 REG TEMP AT-39 

RTG OUTPUT WATTS CS-1 

RESERVE POWER 1 CS-2 

RESERVE POWER 2 CS-4 

CENTRAL STATION WARNING 

.25 VOLT CAL AE-1 

4.75 VOLT CAL AE-2 

PCU IN VOLTS AE-3 

PCU IN AMPS AE-4 

PCU 1 SHUNT AMPS AE-5 

PCU 2 SHUNT AMPS AE-6 

PCU +15V AE-8 

PCU -12V AE-11 

PCU -6V AE-12 

RCVR DBM AE-13 

RCVR L/0 DBM AE-14 

HOT FRAME 1 T AR-1 

HOT FRAME 2 T AR-2 

HOT FRAME 3 T AR-3 

CLD FRAME 1 T AR-4 

CLD FRAME 2 T AR-5 
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PARAMETER NUMBER 

CLD FRAME 3 T AR-6 

ASE INT TEMP AS-1 

MOTOR BOX T AS-2 

GLA TEMP AS-3 

GEOPHONE T AS-4 

SUNSHIELD 1 T AT -1 

SUNSHIELD 2 T AT-2 

THERM PLT 3 T AT-5 

THERM PLT 4 T AT-6 

PRI/ST W1 T AT-8 

PRI/ST W2 T AT-9 

PRI/ST B1 T AT-10 

RCVR XTAL A T AT -21 

RCVR XTAL B T AT-22 

DSS/A BASE T AT-27 

DSS/D BASE T AT-29 

CMD DEC BASE T AT-31 

PDU BASE T AT-34 

DUST CELL 1 T AX-1 

DUST CELL 2 T AX-2 

DUST CELL 3 T AX-3 

INT REG DISIP WATTS CS-3 

INT REG DISIP WATTS CS-5 

PSE CRITICAL 

PSE INT T DL-7 

PSE WARNING 

TIDAL X DL-4 

TIDAL Y DL-5 

TIDAL Z DL-6 
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PARAMETER NUMBER 

SIDE CRITICAL 

TEMP 2 DI-5 

TE~P 3 DI-6 

CCIG 4.5 KV DI-7 

TEMP 4 DI-9 

TEMP 5 DI-10 

TEMP 6 DI-19 

-3.5 KV DI-20 

SIDE WARNING 

+5V ANALOG DI-2 

CCIG T DI-4 

+60V DI-13 

+30V DI-14 

+5V DIGITA,L DI-15 

GND VOLTS DI-16 

-5 v DI-17 

-30 v DI-18 

+ 1. 0 VOLT CAL DI-21 

+30 MV CAL DI-22 

ADC POS REF DI-23 

ADC NEG REF DI-25 

-1.0 V CAL DI-26 

-12 V CAL DI-27 

+12 V CAL DI-28 

PRE/REG PCT DI-29 

-30 MV CAL DI-30 

ASE (HBR LIM) 

PCU IN VOLTS AE-3 

PCU IN AMPS AE-4 

HOT FR 1 T AR-1 
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PARAMETER NUMBER 

CLD FR 1 T AR-4 

INT PKG T AS-1 

GLA T AS-3 

RTG OUTPUT WATTS CS-1 

MOtOR BOX GND DS-5 

ROLL ANGLE DS-6 

PITCH ANGLE DS-7 

ADC 1.25 V DS-10 

ADC 3.75 V DS-11 

CPLEE CRITICAL 

CPE CHAN/1 VOLTS AC-2 

CPE CHAN/2 VOLTS AC-3 

CPE CONV VOLTS AC-4 

CPLEE WARNING 

PHY/AN AC-5 

DEF P/S AC-6 

2.2.5 DRUM RECORDERS 

PEN PARAMETER NUMBER 

1 LONG PERIOD X SEISMIC DL-1 
2 LONG PERIOD Y SEISMIC DL-2 
3 LONG PERIOD Z SEISMIC DL-3 
4 SHORT PERIOD Z SEISMIC DL-8 
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2.3 APOLLO 15 ALSEP A-2 

2.3.1 EVENT LIGHT PANEL (FIGURE 2.3) 

LIGHT COLOR NAME ILLUMINATE 

1U G MAIN FRAME SYNC DA-1 SYNC PATTERN 
1L G 90 FRAME SYNC DA-2 TWO CONSECUTIVE 

FRAME COUNTS 

2U G NORM BIT RATE DA-2 = CNT OF 1 
DA-3 = 1 

2L G LOW BIT RATE 
DA-2 = CNT OF 2 
DA-3 = 1 

3U G REAL TIME DATA CAP WORD 
3L G PLAYBACK DATA CAP WORD 

4U G XMTR A AE-15 > 2 PCM 
4L G XMTR B AE-16 > 2 PCM 

5U G PROCESSOR X AB-6 > 112 PCM 
5L G PROCESSOR Y AB-6 < 112 PCM 

6U R CS CRITICAL CMP B (1) 

6L A CS WARNING CMP A(1) 

7U G PCU 1 AE-5 > 2 PCM 
7L R RES PWR 1 RES PWR < 6.4 W 

au A EXP 1 STBY )Aa-4(72±10, 192±10 BL A EXP 2 STBY 131±10, 192±10 

9U R PSE CRITICAL CMP F(1) 
9L R LSM CRITICAL CMP G(l) 

lOU A PSE WARNING CMP E(1) 
10L A LSM WARNING CMP H(1) 

11U A EXP 5 STBY )As-s( 35±10, 100±10 
160± 1 0. 214± 1 0 

llL (BLANK) 

12U R HFE LIMITS CMP K(1) 
12L (BLANK) 

13U G PCU 2 AE-6 > 2 PCM 
13L R RES PWR 2 RES PWR < 6.4 W 

14U A EXP 3 STBY ) ~31±10, 160>10, 
14L A EXP 4 STBY 

AB- 188± 10, 214± 10 
69±10, 100±10, 
]88±10, 214±10 

15U R SWS CRITICAL CMP J(l) 
15L R SIDE CRITICAL CMP D(1) 

16U A SWS WARNING CMP I (1) 

16L A SIDE WARNING CMP C(l) 

( 1 ) SEE PARAGRAPH 2.3.4 LIMIT SENSING 
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LIGHT COLOR NAME ILLUMINATE 

17U (BLANK) 
17L R TIMER CNTR 1 AZ-2 = >120 PCM 

18U (BLANK) 
18L R TIMER CNTR 2 AZ-3 = > 120 PCM 
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MAIN FRME 
SYNC 

90 FRAME 
SYNC 

PCU 1 

RES PWR 1 

PCU 2 

RES PWR 2 

DA-1 G 

DA-2 G 

A 

A 

A 

A 

Mission Apollo 15 ALSEP A2 

Console _....;8;;..;;8;....._ _________ _ 

Module 4 

NORM BIT REAL-TIME XMTR A PROCESSOR 
RATE DATA X 

G G G 

LOW BIT PLAYBACK XMTRB PROCESSOR 
RATE DATA y 

G G G 

EXP 1 STBY PSE LIMS PSE LIMS EXP 5 STBY 
STATUS CRITICAL WARNING STATUS 

R A A 

EXP 2 STBY LSM LIMS LSM LIMS 
STATUS CRITICAL WARNING 

R A 

EXP 3 STBY SWS LIMS SWS LIMS 
STATUS CRITICAL WARNING 

R A 

EXP 4 STBY SIDE LIMS SIDE LIMS TIMER 
STATUS CRITICAL WARNING COUNTER 1 

R A R 

Figure 2-3.- Apollo 15 ALSEP A2 event light panel. 
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2.3.2 HIGH SPEED PRINTER FORMATS 

l. CENTRAL STATION 

2. PASSIVE SEISMIC EXPERIMENT 

3 .. SOLAR WIND EXPERIMENT 

4. SIDE/CCGE FMT 1 

5. SIDE/CCGE FMT 2 

6. LSM FMT 1 

7. LSM FMT 2 

8. HEAT FLOW FMT 1 

9. HEAT FLOW FMT 2 

10. LIMITS TABLE 

11. DISPLAY GUIDE 

2.3.3 ANALOG RECORDER FORMATS 

PEN PARAMETER NUMBER COMMENT 

FORMAT 1 (PSE} 

1 LONG PERIOD X SEISMIC DL-1 8MSB 
2 LONG PERIOD Y SEISMIC DL-2 8MSB 
3 LONG PERIOD Z SEISMIC DL-3 8MSB 
4 SHORT PERIOD Z SEISMIC DL-8 8MSB 
5 LONG PERIOD X TIDAL DL-4 8MSB 
6 LONG PERIOD Y TIDAL DL-5 BMSB 
7 LONG PERIOD Z TIDAL DL-6 8MSB 
8 PSE INST TEMP DL-7 ·8MSB 

FORMAT 2 (PSE} 

1 LONG PERIOD X SEISMIC DL-1 8LSB 
2 LONG PERIOD Y SEISMIC DL-2 8LSB 
3 LONG PERIOD Z SEISMIC DL-3 8LSB 
4 SHORT PERIOD Z SEISMIC DL-8 8LSB 
5 LONG PERIOD X TIDAL DL-4 8LSB 
6 LONG PERIOD Y TIDAL DL-5 8LSB 
7 LONG PERIOD Z TIDAL DL-6 8LSB 
8 PSE INST TEMP DL-7 8LSB 

FORMAT 3 (SIDE/CCGE} 

1 HECPA STEPPER VOLTAGE WD47 EVNFR 
2 HE DATA (MSD} DI-61 8LSB 
3 HE DATA {LSD) DI-62 8MSB 
4 CCGE DI-3 
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PEN 

5 
6 
7 
8 

FORMAT 4 (SIDE/CCG~) 

PARAMETER 

VELOCITY FILTER VOLTAGE 
LECPA STEPPER VOLTAGE 
LE DATA (MSD) 
LE DATA (LSD) 

1 HE DATA (MSD) 
2 HE DATA (LSD) 
3 LE DATA (MSD) 
4 LE DATA (LSD) 
5 CCGE RANGE 
6 4.5 KV 
7 TEMP NO. 
8 CCGE 

FORMAT 5 (LSM) 

1 X AXIS SCI 
2 Y AXIS SCI 
3 Z AXIS SCI 
4 X SNSR TEMP 
5 Y SNSR TEMP 
6 Z SNSR TEMP 
7 LSM INST TEMP 
8 SPECIAL PROCESSING 

FORMAT 6 (LSM) 

1 X AXIS SCI 
2 Y AXIS SCI 
3 Z AXIS SCI 
4 BASE TEMP 
5 5V SUPPLY 
6 LVL 1 DEG 
7 LVL 2 DEG 
8 SPECIAL PROCESSING 

FORMAT 7 (CENTRAL STATION PCU 1) 

1 RES PWR 1 
2 INPUT WAITS 
3 +12 VDC 
4 +5 VDC 
5 THERM PLT 1 TEMP 
6 THERM PLT 2 TEMP 
7 PCU 1 REG 
8 PCU 1 OSC 

FORMAT 8 (CENTRAL STATION PCU 2) 

1 RES PWR 2 
2 INPUT WAITS 
3 +12 VDC 
4 +5 VDC 
5 THERM PLT 1 TEMP 

2-23 

NUMBER 

WD31 ODDFR 
WD47 ODDFR 
DF-5 
DF-6 

DI-61 
DI-62 
DF-5 
DF-6 
DI-8 
DI-7 
DI-4 
DI-3 

LM-35 
LM-36 
LM-37 
DM-1 
DM-2 
DM-3 
DM-5 

LM-35 
LM-36 
LM-37 
DM-5 
DM-8 
DM-6 
DM-7 

CS-2 
CS-1 
AE-9 
AE-10 
AT-3 
AT-4 
AT-38 
AT-36 

CS-4 
CS-1 
AE-9 
AE-10 
AT-3 

ALSEPCH 
BASIC 

COMMENT 

8LSB 
8MSB 

8LSB 
8MSB 
8LSB 
8MSB 

(AE-3) (AE-5) 
(AE-3) (AE-4) 

(AE-3 }(AE-6) 
(AE-3 }(AE-4) 



PEN 

6 
7 
8 

PARAMETER 

THERM PLT 2 TEMP 
PCU 2 REG 
PCU 2 OSC 

2.~.4 LIMIT SENSING EVENT LIGHTS 

PARAMETER NUMBER 

CENTRAL STATION CRITICAL 

PCU +29V AE-7 

PCU +12V AE-9 

PCU +5V AE-10 

XMTR A AGC V AE-15 

XMTR B AGC V AE-16 

THERM PLT 5 T AT-7 

PCU 1 REG T AT-38 

PCU 2 REG T AT-39 

RTG OUTPUT WATTS CS1 

RES PWR 1 CS2 

RES PWR 2 CS4 

CENTRAL STATION WARNING 

.25 VOLT CAL AE-1 

4.75 VOLT CAL AE-2 

PCU IN VOLTS AE-3 

PCU IN AMPS AE-4 

PCU 1 SHUNT AMPS AE-5 

PCU 2 SHUNT AMPS AE-6 

PCU +15V AE-8 

PCU -12V AE-11 

PCU -6V AE-12 

RCVR DBM AE-13 

RCVR L/0 DBM AE-14 

HOT FRAME 1 T AR-1 

2-24 

NUMBER 

AT-4 
AT-39 
AT-37 

ALSEPCH 
BASIC 

COMMENT 
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BASIC 

PARAMETER NUMBER 

HOT FRAME 2 T AR-2 

HOT FRAME 3 T AR-3 

CLD FRAME 1 T AR-4 

CLD FRAME 2 T AR-5 

CLD FRAME 3 T AR-6 

SUNSHIELD 1 T AT -1 

SUNSHIELD 2 T AT-2 

THERM PLT 3 T AT-5 

THERM PLT 4 T AT-6 

PRI/ST W1 AT-8 

PRI/ST W2 AT-9 

PRI/ST B1 AT-10 

RCVR XTAL A T AT-21 

RCVR XTAL B T AT-22 

DSS/A BASE T AT-27 

DSS/D BASE T AT-29 

CMD DEC BASE T AT-31 

PDU BASE T AT-34 

DUST CELL 1 T AX-1 

DUST CELL 2 T AX-2 

DUST CELL 3 T AX-3 

INT REG DIS WATTS CS-3 

INT REG DIS WATTS CS-5 

PSE CRITICAL 

PSE INT T DL-7 

PSE WARNING 

TIDAL X DL-4 

TIDAL Y DL-5 

TIDAL Z DL-6 

2-25 



ALSEPCH 
BASIC 

PARAMETER NUMBER 

LSM CRITICAL 

SENSOR X TEMP DM-1 

SENSOR Y TEMP DM-2 

SENSOR Z TEMP DM-3 

BASE TEMP DM-4 

INT TEMP DM-5 

LSM WARNING 

LVL 1 TILT DM-6 

LVL 2 TILT DM-7 

+5 VOLT SUPPLY DM-8 

SWS CRITICAL 

MOD 100 TEMP DW-11 
MOD 200 TEMP DW-12 

MOD 300 TEMP DW-13 

SNSR TEMP DW-14 

PROG VOLTS DW-16 

STEP GEN VOLTS DW-17 

MOD OK/NOK PCM DW-18 

SWS WARNING 

ADC MV DW-3 

ADC 90 MV DW-4 

ADC 900 MV DW-5 

ADC 3000 MV DW-6 

ADC 9000 MV DW-7 

SUN REF VOLTS DW-15 

SIDE CRITICAL 

TEMP 2 DI-5 

TEMP 3 DI-6 

CCGE 4.5 KV DI-7 

2-26 



ALSEPCH 
BASIC 

PARAMETER NUMBER 

TEMP 4 DI-9 

TEMP 5 DI-10 

TEMP 6 DI-19 

-3.5 KV DI-20 

SIDE WARNING 

+5V ANALOG DI-2 

CCIG T DI-4 

+60 VOLTS DI-13 

+30 VOLTS DI-14 

+5V DIGITAL DI-15 

GND VOLTS DI-16 

-5 VOLTS DI-17 

-30 VOLTS DI-18 

+1 VOLT CAL DI-21 

+30 MV CAL DI-22 

ADC POS REF DI-23 

ADC NEG REF DI-25 

-1 VOLT CAL DI-26 

-12 VOLT CAL DI-27 

+12 VOLT CAL DI-28 

PRE/REG PCT DI-29 

-30 MV CAL DI-30 

HFE LIMITS 

+5V SUPPLY AH-1 

-5V SUPPLY AH-2 

+15V SUPPLY AH-3 

-15V SUPPLY AH-4 

2-27 



2.3.5 DRUM RECORDERS 

PEN 

1 
2 
3 
4 

PARAMETER NUMBER 

LONG PERIOD X SEISMIC DL-1 
LONG PERIOD Y SEISMIC DL-2 
LONG PERIOD Z SEISMIC DL-3 
SHORT PERIOD Z SEISMIC DL-B 

2-28 
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2.4 APOLLO 16 ALSEP ARRAY D 

TO BE SUPPLIED 

2-29 
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2.5 APOLLO 17 ALSEP ARRAY E 

TO BE SUPPLIED 

2-30 

ALSEPCH 
BASIC 



ALSEPCH 
BASIC 

2.6 72 EVENT LIGHT PANEL 

LIGHT NO. TITLE MEAS NO. 
E.U. VALUE 
TO ILLUMINATE 

1*,19,37,55 PCU 1 OSC T AT-36 <-20/<+160 

2,20,38,56 XMTR A XTAL T AT-23 <-15/>+160 

3,21 ,39,57 XMTR A HT/ST AT-24 <-15/>+160 

4,22,40,58 XMTR A DBLR MA AE-17 <158/ > 190 

5,23,41 ,59 PDU INT T AT-35 <0/>+160 

6,24,42,60 CMD DEC VCO T AT-33 <-20/>+140 

7,25,43,61 CMD DEC INT T AT-32 <-20/>+140 

8,26,44,62 DSS/A INT T AT-28 <-20/>+140 

9,27,45,63 DSS/D INT T AT-30 <-20/>+140 

10,28,46,64 PCU 2 OSC T AT-37 <-20/>+160 

11 ,29,47 ,65 XMTR B XTAL T AT-25 <-15/>+160 

12,30,48,66 XMTR B HT/ST AT-26 <-15/>+160 

13,31,49,67 XMTR B DBLR MA AE-18 <158/>190 

14,32,50,68 THRM PLT ONE T AT-3 <-20/>+140 

15,33,51,69 THRM PLT TWO T AT-4 <-20/>+140 

16,34,52,70 INSUL EXT T AT-13 <-135/>+210 

17,35,53,71 INSUL INT T AT-12 <-20/>+157 

18,36,54,72 PRI/ST WALL T 3 AT-11 <-210/>+236 

* NO. TO 18 APOLLO 12 ALSEP 1 

NO. 19 TO 36 APOLLO 15 ALSEP A-2 

NO. 37 TO 54 APOLLO 16 ALSEP ARRAY D (ALSEP 5). 

NO. 55 TO 72 APOLLO 14 ALSEP 4 
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SECTION 3 

STANDARD OPERATING PROCEDURES 

Due to the individuality of each ALSEP, it is necessary to have two sets 
of SOP's for each ALSEP. 

The first set of SOP's will be distributed prior to each mission. These 
will, in the main, concern deployment, activation, and normal operations. 

The second set of SOP's will be distributed after the 45-day support and 
will replace the first set in their entirety. These will be the standard 
procedures that have evolved due to non-normal operation of the ALSEP 
package. 

Bluntly, the first set is written about what is hoped will happen and the 
second set is written about what really happened. 

The operational sequence numbering is as follows: 

ALSEP Apollo First Set Second Set 
1 12 Discard 1-NX 

4 14 3-N* 4-NX 

A2 15 2-N 2-NX 

Array D 16 3-N 3-NX 

Array E 17 6-N 6-NX 

*N is SOP number. 



SOP 1-1X 
2-HOUR SUPPORT 
PREREQUISITES: 

Step ASE No. 

1 PICK UP DATA BOOK 
FROM OFFICE 

2 CALL GCC TO SEND 
ALSEP MESSAGES 

3 READ MESSAGES AND 
LOG SPURIOUS CVW'S 
WITH MAP BIT SET 

4 HAVE REAL-TIME DATA 
DURING CMD INTERFACE 

5 CALL DISPLAY TO 
START DRUM RECORDERS 
AND MUL TIP EN 

6 COMPARE DATA WITH 
PREVIOUS DAY 

7 CMD SinE ON IF SIDE 
IS OFF CMD 052 

8 

9 LEVEL PSE AXIS AS 
REQUIRED 

10 CMD PSE LP CAL ON 
AND OFF PER SUMMARY 
SUPPORT SCHEDULE. 
CMD 066. 

11 CMD LSM FLIP CAL PER 
SUMMARY SUPPORT 
SCHEDULE. CMD 131. 
NOTE: TWO FLIP CALS 

MUST BE CMDED 
TO MAINTAIN 
HEADS AT 180° 

FCD Form 101 (April 70) 

SYSTEMS 

SELECT ANALOG 
RECORDERS AS RE-
QUI RED. ANNOTATE 
RECORDERS. 

SELECT FOLLOWING HSP 
FORMATS FOR BOTH 
DATA BOOKS 
4 C/S (1 FOR BXA) 
3 PSE 
3 LSM NO. 2 
3 sws 
3 SIDE NO. 1 

(IF SIDE IS ON) 

CHECK SETTINGS ON 
DRUM RECORDERS. 
ANNOTATE MULTIPEN. 

OBTAIN HSP FORMATS 
SIDE NO. 1 FOR DATA 
BOOKS AND SIDE NO. 2 
FOR PI 

FILL IN DATA LOG 

OBTAIN PSE HSP FORMATS 
FOR DATA BOOKS BEFORE 
AND AFTER LEVELING 
SEQUENCE 

ANNOTATE DRUM 
RECORDERS 

DATA 

ALSEPCH 
BASIC 
PAGE 1 OF 2 

Comments 

TURN DRUM RECORDER 
GAIN TO INFINITY 

NASA-MSC 



SOP 1-lX 
Z-HOUR SUPPORT 
PREREQUISITES: 

Step ASE No. 
12 IF SIDE IS TO BE 

CMDED OFF (SEE 
SUMMARY SUPPORT 
SCHEDULE) 
SEND CMD 053 
THEN CMD 054 

13 IF REQUIRED, CMD 
DSS NO. l HEATER ON 
CMD 055 

14 

15 NOTIFY NETWORK TO 
TERMINATE REAL-TIME 
SUPPORT AND OF PLAY-
BACK REQUIREMENTS 

16 CALL GCC TO HOLD 
ALSEP MESSAGES 

17 WRITE DAILY 
REPORT AND SMEARS 
AS REQUIRED 

18 VERIFY ALL TASKS 
COMPLETED 

19 RETURN DATA BOOK TO 
OFFICE 

NOTE: REMOVE MUL TIPE 
SUN ANGLE OF 2 

FCD Form 101 (April 70) 

SYSTEMS 

OBTAIN HSP FORMAT 
SIDE NO. l PRIOR 
TO CMD 053 

VERIFY 10 W DECREASE 
IN RESERVE POWER 

GET FINAL HSP FORMATS 
FOR DATA BOOKS (SEE 
STEP NO. 5). COMPARE 
DATA WITH FIRST CUT 
OF DATA. 

CALL DISPLAY TO TURN 
DRUM RECORDERS AND 
MUL TIP EN OFF. TURN 
OFF ANALOG RECORDERS 
AND ANNOTATE. 

ANNOTATE MULTIPEN 

FILL IN DATA LOG 

PLACE CONSOLE LOG IN 
CABINET AND LOCK 

RECORDING FOR PI DURI oo 

DATA 

~G SUPPORT PERIOD CLOS 

. ALSEPCH 
BASIC 
PAGE 2 OF 2 

Comments 

DSS NO. l HEATER 
WILL BE CMDED "ON" 
DURING 2-HOUR SUPPORT 
PERIOD PRIOR TO 
SUNSET 

ST TO 

NASA-MSC 



SOP 1-2X 
SUNRISE SUPPORT (7-HOURS TO 31-HOURS AFTER PREDICTED SUNRISE) 
PREREQUISITES: 

Step ASE SYSTEMS DATA No. 
1 START NEW ALSEP 1 

DATA BOOKS 

2 CALL GCC TO SEND 
ALSEP MESSAGES 

3 READ MESSAGES AND LOG 
SPURIOUS CVW'S WITH 
MAP BIT SET 

4 HAVE REAL-TIME DATA SELECT THE ANALOG 
DURING CMD INTERFACE RECORDERS AS REQUIRED. 

ANNOTATE RECORDERS. 

5 CALL DISPLAY TO START SELECT FOLLOWING HSP 
DRUM RECORDERS AND FORMATS FOR BOTH DATA 
MULTI PEN BOOKS 

4 C/S (1 FOR BXA) 
3 PSE 
3 LSM NO. 2 
3 sws 
3 SIDE NO. 1 

(IF SIDE IS ON) 

6 COMPARE DATA WITH CHECK SETTINGS ON DRUM 
PREVIOUS DAY RECORDERS. ANNOTATE. 

MUL TIPEN 

7 FILL-IN DATA LOG 

8 OBTAIN SUNRISE TIME 
FROM NETWORK 

9 LEVEL PSE AS REQUIRED OBTAIN PSE HSP FORMATS 
FOR BOTH DATA BOOKS 
BEFORE AND AFTER 
LEVELING SEQUENCE 

10 TURN DSS NO. 1 HEATER VERIFY 10 W INCREASE 
OFF 8-HOURS AFTER IN RESERVE POWER 
SUNRISE. CMD 056 
THEN CMD 057. 

FCD Form 101 (April 70) 

ALSEPCH 
BASIC 
PAGE 1 OF 2 

Comments 

THESE FORMATS WILL BE 
OBTAINED EVERY EVEN 
GMT HOUR FOR BOTH 
DATA BOOKS AND UPDATE 
DATA LOG 

ALSO EVERY EVEN GMT 
HOUR (SEE COMMENT 
STEP 5) 

SUNRISE IS WHEN AX-06 
CHANGES FROM OFF-SCAL 
LOW TO SOME INITIAL 
VALUE. 
NOTE: REMOTE SITES 

WILL BE RE-
QUESTED TO 
MONITOR BY 
AN ISI 

TURN Z MOTOR OFF 
PRIOR TO LEVELING IF 
IT IS "ON" FOR 
THERMAL CONTROL. 
TURN DRUM RECORDER 
GAINS TO INFINITY. 

NASA-MSC 



SOP 1-2X 
SUNRISE SUPPORT (7-HOURS TO 31-HOURS AFTER PREDICTED SUNRISE) 
PREREQUISITES: 

Step ASE SYSTEMS DAT.A No. 

11 TURN PSE Z MOTOR OFF VERIFY 3 W INCREASE IN 
12 HOURS AFTER RESERVE POWER. GET 
SUNRISE PSE HSP FORMAT FOR 

EACH DATA BOOK 

12 CMD LSM DOUBLE FLIP 
CALS EVERY 6 HOURS 
BEGINNING APPROXI-
MATEL Y 24 HOURS 
AFTER SUNRISE IF 
THERE IS LSM DATA 

13 LEVEL PSE X AND Y OBTAIN PSE HSP FORMATS 
AXIS AS REQUIRED BEFORE AND AFTER 

LEVELING FOR DATA 
BOOKS 

14 GET FINAL HSP FORMATS 
FOR DATA BOOKS (SEE 
STEP 5) 

15 NOTIFY NETWORK TO CALL DISPLAY TO TURN 
TERMINATE REAL-TIME DRUM RECORDERS AND 
SUPPORT AND OF MULTIPEN OFF. TURN 
PLAYBACK REQUIREMENTS OFF ANALOG RECORDERS 

AND ANNOTATE. 

16 CALL GCC TO HOLD ANNOTATE MULTIPEN 
ALSEP MESSAGES 

17 WRITE DAILY REPORT FILL-IN DATA. LOG 
AND SMEARS AS REQUIRE 

18 VERIFY ALL TASKS PLACE CONSOLE LOG IN 
COMPLETED CABINET AND LOCK 

19 RETURN DATA BOOK TO 
OFFICE 

FCD Form 101 {April 70) 

ALSEPCH 
.BASIC 

PAGE 2 OF 2 

Comments 

USE CLOSEST 0000, 
0600, 1200, OR 
1800 GMT TO 24 HOURS 
AFTER SUNRISE. LSM 
DATA WILL RE-APPEAR 
ABOUT 30 HOURS AFTER 
SUNRISE. 

Z MOTOR IS ON. TURN 
DRUM RECORDER GAINS 
TO INFINITY. 

NASA-MSC 



SOP 1-3X 
SUNSET SUPPORT (2 HOURS PRIOR TO 22 HOURS AFTER PREDICTED SUNSET) 
PREREQUISITES: 

Step ASE SYSTEMS DATA No. 
1 PICK UP DATA BOOK 

FROM OFFICE 

2 CALL GCC TO SEND 
ALSEP MESSAGES 

3 READ MESSAGES AND LOG 
SPURIOUS CVW'S WITH 
MAP BIT SET 

4 HAVE REAL-TIME DATA SELECT THE ANALOG 
DURING CMD INTERFACE RECORDERS AS REQUIRED. 

ANNOTATE RECORDERS. 

5 CALL DISPLAY TO START SELECT FOLLOWING HSP 
DRUM RECORDERS AND FORMATS FOR BOTH 
MUL TIPEN DATA BOOKS --

4 C/S (1 FOR BXA) 
3 PSE 
3 LSM NO. 2 
3 sws 
3 SIDE NO. 1 

(IF SIDE IS ON) 

6 CDr1PARE DATA WITH CHECK SETTINGS ON 
PREVIOUS DAY DRUM RECORDERS. 

ANNOTATE MULTIPEN. 

7 FILL IN DATA LOG 

8 LEVEL PSE AS RE- OBTAIN PSE HSP FORMAT 
QUI RED FOR DATA BOOKS BEFORE 

AND AFTER LEVELING 

9 OBTAIN SUNSET TIME 

10 CMD PSE Z MOTOR ON VERIFY 3 W DROP IN 
CMD 072 7 HOURS AFTER RESERVE POWER 
SUNSET 

11 GET FINAL HSP FORMATS 
FOR DATA BOOKS (SEE 
STEP 5) 

12 NOTIFY NETWORK TO CALL DISPLAY TO TURN 
TERMINATE REAL-TIME DRUM RECORDERS AND 
SUPPORT AND OF PLAY- MUL TIPEN OFF. TURN 
BACK REQUIREMENTS OFF ANALOG RECORDERS 

AND ANNOTATE. 

FCD Form 101 (Aprl1 70) 

ALSEPCH 
BASIC 
PAGE 1 OF 2 

Comments 

THESE FORMATS WILL BE 
OBTAINED EVERY EVEN 
GMT HOUR FOR BOTH 
DATA BOOKS AND UPDATE 
DATA LOG 

ALSO EVERY EVEN GMT 
HOUR (SEE COMMENT 
STEP 5) 

TURN DRUM RECORDER 
GAINS TO INFINITY 

HAVE NETWORK NOTIFY 
REMOTE SITE TO 
MONITOR WHEN AX-04 
GOES TO OFF-SCALE LO 

Z MOTOR LEFT ON FOR 
PSE THERMAL CONTROL 

NASA-MSC 



SOP l-3X 
SUNSET SUPPORT (2 HOURS PRIOR TO 22 HOURS AFTER PREDICTED SUNSET) 
PREREQUISITES: 

Step ASE SYSTEMS DATA No. 
13 CALL GCC TO HOLD ANNOTATE MULTIPEN 

ALSEP MESSAGES 

14 WRITE DAILY REPORT FILL IN DATA LOG 
AND SMEARS AS 
REQUIRED 

15 VERIFY ALL TASKS PLACE CONSOLE LOG IN 
COMPLETED CABINET AND LOCK 

16 RETURN DATA BOOK TO 
OFFICE 

FCD Form 101 (April 70) 

ALSEPCH 
BASIC 
PAGE 2 OF 2 

Comments 

NASA-MSC 



SOP 1-4X 
PSE AUTO LEVELING 
PREREQUISITES: 

Step ASE No. 
1 

2 

3 CMD Z MOTOR OFF (CMD 
072) IF REQUIRED 

4 IF REQUIRED CMD X 
MOTOR ON (CMD 070) 

5 WHEN X TIDAL ON PSE 
ANALOG RECORDER IS 
50%, TURN X MOTOR 
OFF (CMD 070) 

6 IF REQUIRED CMD Y 
MOTOR ON (CMD 071) 

7 WHEN Y TIDAL ON PSE 
ANALOG RECORDER IS 
50%, TURN Y MOTOR 
OFF ( CMD 071) 

8 IF REQUIRED CMD Z 
MOTOR ON (CMD 072) 

9 WHEN Z TIDAL ON PSE 
ANALOG RECORDER IS 
50%, TURN Z MOTOR 
OFF (CMD 072) 

10 

11 

12 RECORD ACTIVITY IN 
CONSOLE LOG AND 
COMMAND LOG 

FCD Form 101 {April 70) 

SYSTEMS 

TURN DRUM RECORDER 
GAINS TO INFINITY 

OBTAIN PSE HSP FORMAT 
FOR EACH DATA BOOK. 
VERIFY AUTO MODE. 

ANNOTATE PSE ANALOG 
RECORDER 

ANNOTATE PSE ANALOG 
RECORDER 

ANNOTATE PSE ANALOG 
RECORDER 

ANNOTATE PSE ANALOG 
RECORDER 

OBTAIN PSE HSP 
FORMATS FOR EACH 
DATA BOOK 

TURN DRUM RECORDER 
GAIN BACK TO -30 DB. 
ANNOTATE MULTIPOINT 
RECORDER. 

DATA 

ALSEPCH 
BASIC 

· PAGE 1 OF 1 

Comments 

Z MOTOR ON DURING 
LUNAR NIGHT FOR 
THERMAL CONTROL 

SEE COMMENT STEP 3 

THIS STEP VALID ONLY 
DURING LUNAR DAY FOR 
LEVELING Z AXIS 

NASA-MSC 



SOP 1-5X 
PSE FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 
1 

2 

3 CMD Z MOTOR OFF (CMD 
072) IF REQUIRED 

4 DETERMINE DIRECTION 
TO DRIVE X AXIS AND 
SEND CMD 074 IF 
REQUIRED 

5 SEND CMD 103 
(FORCED MODE) 

6 ENABLE MAP OVERRIDE 

7 GUESSTIMATE TIME X 
MOTOR TO BE ON 

8 NOTIFY NETWORK OF 
MAP OVERRIDE AND 
DURATION OF X MOTOR 
ON 

9 SEND CMD 070 (X MOTOR 
ON) 

10 SEND CMD 070 (X MOTOR 
OFF) AFTER APPROPRIAT 
TIME INTERVAL 

11 INITIATE CMD 103 
(AUTO MODE) IMMEDI-
ATELY AFTER CMD 070 
(X MOTOR OFF). TURN 
MAP OVERRIDE OFF. 

12 DETERMINE DIRECTION 
TO DRIVE Y AXIS AND 
SEND CMD 074 IF 
REQUIRED 

13 SEND CMD 103 (FORCED 
MODE) 

14 GUESSTIMATE TIME Y 
MOTOR TO BE ON. TURN 
MAP OVERRIDE ON. 

FCD Form 101 (April 70) 

SYSTEMS 

TURN DRUM RECORDER 
GAINS TO INFINITY 

OBTAIN PSE HSP 
FORMATS FOR EACH 
DATA BOOK. VERIFY 
SPEED LO AND AUTO 
MODE. 

ANNOTATE PSE ANALOG 
RECORDER 

VERIFY DIRECTION 

VERIFY FORCED MODE 

VERIFY GUESSTIMATE 

ANNOTATE ANALOG 
RECORDER 

VERIFY DIRECTION 

VERIFY FORCED MODE 

VERIFY GUESSTIMATE 

DATA 

ALSEPCH 
BASIC 
.PAGE 1 OF 2 

Comments 

Z MOTOR ON DURING 
LUNAR NIGHT FOR 
THERMAL CONTROL 

BAND EDGE TO BAND 
EDGE IS APPROX 4 SEC 

BAND EDGE TO BAND 
EDGE IS APPROX 4 SEC 

NASA-MSC 



SOP 1-SX 
PSE FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 

15 NOTIFY NETWORK OF 
MAP OVERRIDE AND 
DURATION OF Y MOTOR 
ON 

16 SEND CMD 071 
ON) 

(Y MOTOR 

17 SEND CMD 071 (Y MOTOR 
OFF) AFTER APPROPRI-
ATE TIME INTERVAL 

18 INITIATE CMD 103 (AUT 
MODE) IMMEDIATELY 
AFTER CMD 071 (Y 
MOTOR OFF) 

19 DISABLE MAP OVERRIDE 

20 CMD Z MOTOR ON (CMD 
072) IF REQUIRED 

21 

22 

23 RECORD ACTIVITY IN 
CONSOLE LOG AND 
COMMAND LOG 

FCD Form 101 (April 70) 

SYSTEMS 

ANNOTATE ANALOG 
RECORDER 

VERIFY AUTO MODE 

OBTAIN PSE HSP FORMAT 
FOR EACH DATA BOOK 

RETURN DRUM RECORDER 
GAINS TO -30 DB. 
ANNOTATE MULTIPOINT 
RECORDER. 

DATA 

ALSEPCH 
BASIC 
PAGE 2 OF 2 

Comments 

Z AXIS WILL BE 
LEVELED IN AUTO MODE 
ONLY BECAUSE OF LOW 
DRIFT RATES 

NASA-MSC 



SOP l-6X 
SOLAR WIND HI GAIN CHANGE 
PREREQUISITES: 

Step ASE No. 
1 

2 ENABLE MAP OVERRIDE 

3 SEND CMD 122 THREE 
TIMES WITHIN 10 SEC 
(SWS HI GAIN) 

FCD Form 101 (April 70) 

SYSTEMS DATA 

VERIFY THAT CUP 14 
SUM IS EQUAL TO OR 
GREATER THAN 40 FOR 
ONE COMPLETE SOLAR 
WIND CYCLE 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

CUP 14 SUM WILL GO TO 
SOME NUMBER f)! FFERENT 
FROM LO GAIN 

NASA-MSC 



SOP l-7X 
SOLAR WIND LO GAIN CHANGE 
PREREQUISITES: 

Step ASE No. 

1 

2 SEND CMD 046 (SWS 
STBY) 

3 SEND CMD 045 {SWS ON) 

FCD Form 101 {April 70} 

SYSTEMS 

VERIFY THAT CUP 14 
SUM IS 5 OR MORE LESS 
THAN WHEN COMMANDED 
TO HI GAIN 

VERIFY EXP 3 STBY 
STATUS LIGHT ON 

VERIFY EXP 3 STBY 
STATUS LIGHT OFF 

DATA 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

NASA-MSC 



SOP 4-1 X 
2-HOUR SUPPORT 
PREREQUISITES: 

Step ASE No. 

1 PICK UP DATA BOOK 
FROM OFFICE 

2 CALL GCC TO SEND 
ALSEP MESSAGES 

3 READ MESSAGES AND 
LOG SPURIOUS CVW'S 
WITH MAP BIT SET 

4 HAVE REAL~TIME DATA 
DURING CMD INTERFACE 

5 CALL DISPLAY TO START 
DRUM RECORDERS AND 
MUL TIPEN 

6 COMPARE DATA WITH 
PREVIOUS DAY 

7 

8 LEVEL PSE AXIS AS 
REQUIRED 

9 CMD PSE LP CAL ON 
AND OFF PER SUMMARY 
SUPPORT SCHEDULE. 
CMD 066. 

10 IF REQUIRED, CMD DSS 
NO. 1 HEATER ON. 
CMD 055. 

11 

FCD Form 101 (Apr11 70) 

SYSTEMS 

SELECT THE ANALOG 
RECORDERS AS REQUIRED. 
ANNOTATE RECORDERS. 

SELECT FOLLOWING HSP 
FORMATS FOR BOTH 
DATA BOOKS 
4 CIS (1 FOR BXA) 
3 PSE 
3 CPLEE 
3 SIDE NO. 1 

CHECK SETTINGS ON 
DRUM RECORDERS. 
ANNOTATE MULTIPEN. 

FILL IN DATA LOG 

OBTAIN PSE HSP 
FORMATS FOR DATA 
BOOKS BEFORE AND 
AFTER LEVELING 
SEQUENCE 

ANNOTATE DRUM 
RECORDERS 

VERIFY 10 W DECREASE 
IN RESERVE POWER 

GET FINAL HSP FORMATS 
FOR DATA BOOKS (SEE 
STEP NO. 5). 
COMPARE DATA WITH 
FIRST CUT OF DATA. 

DATA 

ALSEPCH 
"BASIC 
PAGE 1 OF 2 

Comments 

TURN DRUM RECORDER 
GAIN TO INFINITY 

DSS NO. 1 HEATER WILL 
BE CMDED "ON" DURING 
2-HOUR SUPPORT 
PERIOD PRIOR TO 
SUNSET 

NASA-MSC 



SOP 4-lX 
2-HOUR SUPPORT 
PREREQUISITES: 

Step ASE No. 

12 NOTIFY NETWORK TO 
TERMINATE REAL-TIME 
SUPPORT AND OF 
PLAYBACK REQUIREMENTS 

13 CALL GCC TO HOLD 
ALSEP MESSAGES 

14 WRITE DAILY REPORT 
AND SMEARS AS 
REQUIRED 

15 VERIFY ALL TASKS 
COMPLETED 

16 RETURN DATA BOOK TO 
OFFICE 

FCD Form 101 (April 70) 

SYSTEMS 

CALL DISPLAY TO TURN 
DRUM RECORDERS AND 
MUL TIP EN OFF, TURN 
OFF ANALOG RECORDERS 
AND ANNOTATE. 

ANNOTATE MULTIPEN 

FILL IN DATA LOG 

PLACE CONSOLE LOG IN 
CABINET AND LOCK 

DATA 

ALSEPCH 
BASIC 
PAGE 2 OF 2 

Comments 

NASA-MSC 



SOP 4-2X 
SUNRISE SUPPORT (14 HOURS TO 34 HOURS AFTER PREDICTED SUNRISE) 
PREREQUISITES: 

Step ASE SYSTEMS DATA No. 

1 START NEW DATA BOOKS 

2 CALL GCC TO SEND 
ALSEP MESSAGES 

3 READ MESSAGES AND 
LOG SPURIOUS CVW'S 
WITH MAP BIT SET 

4 HAVE REAL-TIME DATA SELECT THE ANALOG 
DURING CMD INTER- RECORDERS AS 
FACE REQUIRED. ANNOTATE 

RECORDERS. 

5 CALL DISPLAY TO SELECT FOLLOWING 
START DRUM RECORDER HSP FORMATS FOR 
AND MUL TIP EN BOTH DATA BOOKS 

4 C/S (1 FOR BXA) 
3 PSE 
3 CPLEE 
3 SIDE NO. 1 

6 COMPARE DATA WITH CHECK SETTINGS ON 
PREVIOUS DAY DRUM RECORDERS. 

ANNOTATE MULTIPEN. 

7 FILL IN DATA LOG 

8 OBTAIN SUNRISE TIME 
DATA 

9 TURN DSS NO. 1 VERIFY 10 W INCREASE 
HEATER OFF AT START IN RESERVE POWER 
OF SUPPORT PERIOD. 
010 056 THEN CMD 
057. 

10 LEVEL PSE AS OBTAIN PSE HSP 
REQUIRED FORMATS FOR BOTH 

DATA BOOKS BEFORE 
AND AFTER LEVELING 
SEQUENCE 

11 GET FINAL HSP 
FORMATS FOR DATA 
BOOKS (SEE STEP 5) 

FCD Form 101 (Apri 1 70) 

ALSEPCH 
BASIC 
P.AGE 1 OF 2 

Comments 

THESE FORMATS WILL 
BE OBTAINED EVERY 
EVEN GMT HOUR FOR 
BOTH DATA BOOKS 
AND UPDATE DATA LOG 

ALSO EVERY EVEN GMT 
HOUR (SEE COMMENT 
STEP 5) 

NASA-MSC 



SOP 4-2X 
SUNRISE SUPPORT (14 HOURS TO 34 HOURS AFTER PREDICTED SUNRISE) 
PREREQUISITES: 

Step ASE SYSTEMS DATA No. 

12 NOTIFY NETWORK TO CALL DISPLAY TO TURN 
TERMINATE REAL-TIME DRUM RECORDERS AND 
SUPPORT AND OF PLAY- MULTIPEN OFF. TURN 
BACK REQUIREMENTS OFF ANALOG RECORDERS 

AND ANNOTATE. 

13 CALL GCC TO HOLD ANNOTATE MULTIPEN 
ALSEP MESSAGES 

14 WRITE DAILY REPORT FILL IN DATA LOG 
AND SMEARS AS 
REQUIRED 

15 VERIFY ALL TASKS PLACE CONSOLE LOG IN 
COMPLETED CABINET AND LOCK 

16 RETURN DATA BOOK TO 
OFFICE 

FCD Form 101 {Apri 1 70) 

ALSEPCH 
BASIC 
PAGE 2 OF 2 

Comments 

NASA-MSC 



SOP 4-3X 
PSE AUTO LEVELING 
PREREQUISITES: 

Step ASE No. 

1 

2 

3 CMD THERMAL CONTROL 
MODE TO "OFF" (CMD 
D76) 

4 IF REQUIRED, CMD X 
MOTOR ON (CMD 070) 

5 WHEN X TIDAL ON PSE 
ANALOG RECORDER IS 
50%, TURN X MOTOR 
OFF (CMD 070) 

6 IF REQUIRED, CMD Y 
MOTOR ON (CMD 071) 

7 WHEN Y TIDAL ON PSE 
ANALOG RECORDER IS 
50%, TURN Y MOTOR 
OFF ( CMD 071) 

8 IF REQUIRED, CMD Z 
MOTOR ON (CMD 072) 

9 WHEN Z TIDAL ON PSE 
ANALOG RECORDER IS 
50%, TURN Z MOTOR 
OFF (CMD 072) 

10 CMD THERMAL CONTROL 
MODE TO "AUTO ON" 
(CMD 076 THREE TIMES) 

11 

12 

13 RECORD ACTIVITY IN 
CONSOLE LOG AND 
COMMAND LOG 

FCD Form 101 (Aprl1 70) 

SYSTEMS 

TURN DRUM RECORDER 
GAINS TO INFINITY 

OBTAIN PSE HSP FORMAT 
FOR EACH DATA BOOK. 
VERIFY AUTO MODE. 

ANNOTATE PSE ANALOG 
RECORDER 

ANNOTATE PSE ANALOG 
RECORDER 

ANNOTATE PSE ANALOG 
RECORDER 

OBTAIN PSE HSP 
FORMATS FOR EACH 
DATA BOOK 

TURN DRUM RECORDER 
GAIN BACK TO -30 DB. 
ANNOTATE MULTIPOINT 
RECORDER. 

DATA 

ALSEPCH 
BASIC 

.PAGE 1 OF 1 

Comments 

Y MOTOR SOMETIME 
STICKS, LEAVE MOTOR 
ON FOR 5 MINUTES. 
IF IT DOESN'T LEVEL 
AFTER 5 MINUTES, 
TURN MOTOR OFF THEN 
ON FOR ANOTHER 5 
MINUTES. REPEAT 
UNTIL Y LEVELS. 

NASA-MSC 



SOP 4-4X 
PSE FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 
1 

2 

3 CMD THERMAL CONTROL 
MODE TO "0 FF" ( CMD 
076) 

4 DETERMINE DIRECTION 
TO DRIVE X AXIS AND 
SEND CMD 074 IF 
REQUIRED 

5 SEND CMD 103 (FORCED 
MODE) 

6 ENABLE MAP OVERRIDE 

7 GUESSTIMATE TIME X 
MOTOR TO BE ON 

8 NOTIFY NETWORK OF 
MAP OVERRIDE AND 
DURATION OF X MOTOR 
ON 

9 SEND CMD 070 {X 
MOTOR ON) 

10 SEND CMD 070 (X 
MOTOR OFF) AFTER 
APPROPRIATE TIME 
INTERVAL 

11 INITIATE CMD 103 
{AUTO MODE) IMMEDI-
ATELY AFTER CMD 070 
(X MOTOR OFF) 

12 

13 DISABLE MAP OVERRIDE 

14 

FCD Form 101 (Apri 1 70) 

SYSTEMS DATA 

TURN DRUM RECORDER 
GAINS TO INFINITY 

OBTAIN PSE HSP 
FORMATS FOR EACH 
DATA BOOK. VERIFY 
SPEED LO AND AUTO 
MODE. 

VERIFY DIRECTION 

VERIFY FORCED MODE 

VERIFY GUESSTIMATE 

ANNOTATE ANALOG 
RECORDER 

VERIFY AUTO MODE 

ALSEPCH 
BASIC 
PAGE 1 OF 2 

Comments 

BAND EDGE TO BAND 
EDGE IS APPROX 4 
SEC 

Y AXIS WILL BE 
LEVELED IN AUTO MODE 
ONLY 

Z AXIS WILL BE 
LEVELED IN AUTO MODE 
ONLY BECAUSE OF LOW 
DRIFT RATES 

NASA-MSC 



SOP 4-4X 
PSE FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 

15 CMD THERMAL CONTROL 
MODE TO "AUTO ON" 
(CMD 076 THREE 
TIMES) 

16 

17 

18 RECORD ACTIVITY IN 
CONSOLE LOG AND 
COMMAND LOG 

FCD Form 101 (April 70) 

SYSTEMS 

OBTAIN PSE HSP 
FORMAT FOR EACH DATA 
BOOK 

RETURN DRUM RECORDER 
GAINS TO -30 DB. 
ANNOTATE MULTIPOINT 
RECORDER. 

DATA 

ALSEPCH 
. BASIC 

PAGE 2 OF 2 

Comments 

NASA-MSC 



SOP 4-5X 
ASE PASSIVE LISTENING MODE 
PREREQUISITES: 

Slep ASE No. 
1 

2 INITIATE CMD 042 
(ASE OPER SEL) 

3 NOTIFY NETWORK TIME 
OF INTENDED HBR CMD 

4 INITIATE CMD 003 
(HBR ON) AFTER 15 
MIN WARM-UP AND 
LOW ACTIVITY ON 
OTHER EXP 

5 INITIATE CMD 156 
(GEO CAL GO) 

6 NOTIFY NETWORK TIME 
OF INTENDED NBR 
CMD 

7 INITIATE CMD 005 
(HBR OFF) 

8 

9 INITIATE CMD 043 
(ASE STAY) 

10 CHECK TEST COMPLETE 
ON WORK SCHEDULE 
AND LOG ANOMOLIES 

FCD Form 101 (Aprll 70) 

SYSTEMS 

INITIATE C/S HSP. 
ASSURE THAT AS-1 
IS ABOVE +35° C. 

ANNOTATE CMD ACTION 
ON C/S ANALOG 
RECORDER 

VERIFY NOTHING 
UNUSUAL OR OF 
SPECIAL INTEREST 
IS GOING ON WITH 
THE OTHER EXPERI-
MENTS 

SELECT ASE FORMAT 5 
ON RECORDER NO. 2 
AND FORMAT 6 ON 
RECORDER NO. 3 AT 
HBR SYNC LOCK-UP. 
CONFIRM "ARM 
GRENADE" EVENT LIGH1 
EXTINGUISHED. 

ANNOTATE CMD ACTION 
OF RECORDER NO. 2 

ANNOTATE CMD ACTION 
OF RECORDERS 2 AND 
3 

VERIFY NBR LOCK-UP 
AND ALL RECORDERS 
AND DRUMS TO PRE-
HBR FORMATS 

ANNOTATE ACTION ON 
CIS ANALOG RECORDER 

DATA 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

ALLOW 15 MINUTES 
MINIMUM BETWEEN ASE 
OPER SEL AND HBR ON 
CMD TO ALLOW GEO-
PHONE AMPS TO 
WARM UP 

RECORDER SPEED IS 
10 MM/SEC 

DO NOT SEND GEO CAL 
IF AS-4 (GEO TEMP) 
IS LESS THAN -20° C 

HBR ON TIME WILL BE 
APPROXIMATELY 30 
MINUTES 

NASA-MSC 



SOP 4-6X 
ASE t10RTAR 110lJE 
PREREQUISITES: 1. VERIFY COt1t1AND GROUP 4 ENABLED 

2. VERIFY THAT ALL AtlALOG RECORDERS HAVE NEW 
ROLL OF PAPER AND INK 

3. AS-1, AS-2, AND AS-3 ABOVE -20°C 

Step ASE SYSTEMS DATA No. 

1 IIHTIATE C/S HSP, READ AS-2 kND AS-3 
ASSURE THAT AS-2 AND TEMPS 
~S-3 ARE ABOVE -20°C 

2 ItliTIATE CMD 042 CALCULATE THE NECES- ANNOTATE CMD ACTION 
{EXP #2 OPER SEL) SARY TH1E FOR WARMUP ANALOG RECORDER 

3 fWTIFY HTWK TIME OF SELECT ASE FORMAT ON ANNOTATE F0Rt1AT 
I NTEflDED HBR COMMAND THE ANALOG RECORDERS CHANGE ON ANALOG 
AND GIVE TIME AND GET RECORDER 
GO FROI1 NTWK 

4 AFTER WARMUP TIME, WATCH FOR REMOTE ANNOTATE Ct1D ON ALL 
IIHTIATE CMD 003 SITE LOCK UP ON HBR ANALOG AND DRUt1 
(HBR ON) p>IGNAL AND 11ARK TIME RECORDERS 

5 IIHTIATE Ct1D 156 SELECT SPEED ON ANNOTATE CMD ACTION 
(GEO CAL GO) ~fiALOG RECORDERS ON ASE ANALOG 

. RECORDER 

6 IrliTIATE CMD 170 ~SSURE THAT AT LEAST ANNOTATE CMlJ ACTION 
(GRENADES ARH) ~ 60 SEC IIHERVAL ON ASE ANALOG 

EXISTS BET~EEN ARM RECORDER 
~ND FIRE COMMANDS 

7 p..IVE "GO" FOR GRENADE GIVE "GO" FOR GRENADE 
FIRE FIRE 

8 ItHTIATE CMD 164 ANNOTATE CMD ACTION 
( GREfiADE #2) ON ASE ANALOG 

RECORDER 

9 fliVE "GO" FOR GRENADE GIVE "GO" FOR GRENADE 
IRE FIRE 

10 INITXATE CMD 170 ~SSURE THAT AT LEAST ANNOTATE CMD ACTION 
(GRENADES ARM) ~ 60 SEC INTERVAL ON ASE. ANALOG 

XISTS BETWEEN ARt1 
p.No FIRE COMMANDS 

RECORDER 

11 INITIATE CMD 166 ANNOTATE CMD ACTION 
(GREfiADE #4) ON ASE ANALOG 

RECORDER 

12 i>IVE "GO" FOR GRENADE GIVE "GO" FOR GRENADE 
IRE FIRE 

13 IriiTIATE CMD 170 ~SSURE THAT AT LEAST ANNOTATE CI1D ACTION 
(GRENADES ARM) '\ 60 SEC INTERVAL ON ASE ANALOG 

XISTS BETWEEN ARM RECORDER 
~liD FIRE COI~MAflDS 

FCD Form 101 (April 70) 

ALSEPCH 
BASIC 

·PAGE 1 OF 2 

Comments 

ECORDER 2 - FORMAT 5 
ECORDER 3 - FORMAT 6 

PBTAIN HSP EVERY 2 tUN 
PURING PASSIVE LISTEN-

NG MODE 

NASA-MSC 



SOP 4-6X 
ASE MORTAR MODE 
PREREQUISITES: 

Step ASE No. 
14 INITIATE CMD 165 

(GRENADE #3) 

15 

16 HHTIATE CMD 170 
(GRENADES ARI1) 

17 INITIATE CMD 163 
( GREfiADE # 1 ) 

18 AFTER SUFFICIENT DATA 
HAS BEEN GATHERED, 
NOT! FY NTWK OF Tlt~E 
TO RETURN TO NORI~AL 
BIT RATE AND GET GO 
FROI·1 NTWK 

19 ItHTIATE CMD 005 
(HBR OFF) 

20 HIITIATE CMD 043 
(EXP #2 STBY SEL) 

21 CHECK TASK COMPLETE 
Oil WORK SCHEDULE AND 
LOG ANOMALIES 

FCD Form 101 {April 70) 

SYSTEMS 

GIVE "GO" FOR GRENADE 
FIRE 

~SSURE THAT AT LEAST 
lA 60 SEC IllTERVAL 
EXISTS BETWEEN ARM 
jAND FIRE COMMANDS 

~ESELECT ANALOG FOR-
MATS, AND WATCH FOR 
~EMOTE SITE LOCK UP 
~N THE NORMAL BIT 
RATE DATA 

DATA 

ANNOTATE CMD ACTIOfl 
ON ASE ANALOG 
RECORDER 

GIVE "GO" FOR GRENADE 
FIRE 

ANNOTATE CMU ACTION 
ON ASE ANALOG 
RECORDER 

ANNOTATE CMD ACTION 
ON ASE ANALOG 
RECORDER 

ANNOTATE GriD ACTION 
ON ALL ANALOG 
RECORDERS 

ANNOTATE CI1D ACTION 
ON C/S ANALOG 
RECORDER 

ALSPECH 
BASIC 
f'AGE 2 OF 2 

Comments 

NASA-MSC 



SOP 4-7X 
CPLEE THERMAL CONTROL MODE CHANGE 
PREREQUISITES: RES PWR GREATER THAN 5 W 

Step ASE SYSTEMS No. 
1 Ct10 111 ( CPE OPR HTR VERIFY 5 W RES PWR 

Otl) TO TURN THERMAL 
CONTROL MODE TO MANUAl 
ON 

2 CMD 112 (CPE OPR HTR 
OFF) TO TURN THERMAL 
CONTROL ~lODE TO MAN-
UAL OFF 

3 TO TURH THERt4AL CON- VERIFY 4 W RES PWR 
TROL t40DE TO AUTO C!~D 

4 IIHTIATE CMD 052 ( EXP VERIFY 5 W RES PWR 
4 OPER SEL) TO TURN 
EXPERII1ENT TO OPERATE 
(NOTE 2) 

5 INITIATE CPLEE HSP 

6 RECORD ACTION AND 
ANOHALIES IN CONSOLE 
LOG 

FCD Form 101 (Aprl1 70) 

DATA 

CHECK CPLEE STATUS 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

NOTE 1 ; THIS LEAVES 
THE EXPERI-
MENT IN 
STAN13Y 

~OTE 2: WHEN THE CPLE 
GOES TO OPER-
ATE THE THER-
MAL CONTROL 
IfliTIALI?F<; 
IN THE AUTO 
MODE 

NASA-MSC 



SOP 4-8X 
CPLEE PLATE VOLTAGE SELECTION 
PREREQUISITES: 

Step ASE No. 

1 INITIATE CMD 117 
(CPE DEF SEQ OFF) 
TO STOP AUTOMATIC 
SEQUENCE 

2 INITIATE CMD 115 
(CPE DEF STEP) TO 
ADVANCE THE VOLTAGE 
ONE STEP (NOTE 1) 

3 INITIATE CMD 114 
(CPE DEF SEQ ON) TO 
AUTOMATIC SEQUENCE 

4 RECORD ACTION AND 
ANOMALIES IN CONSOLE 
LOG 

FCD Form 101 (April 70) 

SYSTEMS DATA 

INITIATE CPLEE HSP OBTAIN CPLEE HSP 
FORMAT FORMAT AND DETERMINE 

WHERE THE SEQUENCE . 
STOPPED (USE CPLEE 
HSP FORMAT 2) 

VERIFY ADVANCE OF 
VOLTAGE 

INITIATE CPLEE HSP OBTAIN CPLEE HSP 
FORMAT FORMAT AND DETERMINE 

CPLEE STATUS 

ALSEPCH 
BASIC 

. PAGE 1 OF 1 

Comments 

NOTE 1: REPEAT THE 
STEP AS MANY 
TIMES AS IS 
NECESSARY TO 
REACH THE 
DESIRED 
DEFLECTION 
VOLTAGES 

NASA-MSC 



SOP 2-1 
MCC AND MSFN PRESUPPORT CHECKOUT 
PREREQUISITES: ALL TEAM MEMBERS ON STATION DEPLOYMENT - 4 HOURS 

Step ASE SYSTEMS DATA No. 
1 ALSEP BRIEFING ON 

WORK SCHEDULE IN SSR 

2 CHECK COMM LOOPS CHECK COMM LOOPS CHECK COMM LOOPS 

3 VERIFY WITH NETWORK VERIFY WITH ALCS 
CONTROLLER R/S CMD OPERATOR CAPABILITY 
AND TM PROGRAMS OF R/T SUPPORT 
LOADED AND READY FOR 
R/T SUPPORT 

4 VERIFY WITH NETWORK INITIATE HSP LIMIT OBTAIN HSP LIMITS 
CONTROLLER THAT ALL SENSE TABLE FORMAT TABLE PRINTOUT AND 
CRITICAL CMD GROUPS COMPARE WITH PRE-
ARE DISABLED DEFINED LIMITS TABLE 

5 REQUEST RTC INVENTORY IF NECESSARY, UPDATE OBTAIN RTC INVENTORY 
FROM ALSEP NETWORK THE LIMITS FROM TTY PRINTER AND 
CONTROLLER VERIFY ALL CRITICAL 

. CMD DISABLED 

6 COORDINATE DISPLAY 
EQUIPMENT CALIBRATION 
WITH ALCS OPERATOR 
AND DISPLAY PERSONNEL 
1. CAL DRUM RECORDER 
2. CAL ANALOG METERS 
3. CAL ANALOG 

RECORDER 

7 START DRUM AND ANALOG 
RECORDERS AS DEFINED 
IN WORK SCHEDULE 

8 CONTACT ALCS OPERATOR 
TO CONFIGURE DRUM 
RECORDERS AS DEFINED 
IN WORK SCHEDULE 

9 CHECK STATUS OF RE- CONFIGURE ANALOG THE ANALOG RECORDER 
MOTE ANALOG RECORDERS CHART RECORDERS AS EVENT INDICATOR 
AND TV DEFINED IN WORK SELECT SWITCHES 

SCHEDULE SHOULD BE SET AS 
DEFINED IN WORK 
SCHEDULE 

10 INITIATE HSP DISPLAY 
GUIDE FORMAT 

11 VERIFY ON CMD PANEL OBTAIN HSP DISPLAY 
1. FC MODE (NOTE 1) GUIDE AND VERIFY 
2. CMD PANEL DISABLE EQUIPMENT CONFIGURED 
3. ALL ZEROS AS PER WORK SCHEDULE 

SELECTED IN THE 
CMD REQUEST 
WINDOW 

4. ALSEP SELECT 
CLEAR 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

NOTE 1: IF IN M&O 
MODE RE-
QUEST 
NETWORK 
OPERATOR TO 
GO TO FC 
MODE 



SOP 2-2 
ALSEP A2 DEPLOYMENT 
PREREQUISITES: 

Step ASE No. 
1 REQUEST ALSEP NET-

WORK OPERATOR TO 
SITE SELECT THE 
CONSOLE 

2 LOG: 
1. TIME OF RTG FUEL 

INSERTION. 
2. TIME OF RTG PLUG-

IN. 
3. AMP METER READING 
4. SIDE LEVEL AND 

ORIENTATION 
COMMENT. 

5. LSM ORIENTATION. 
6. PSE GNOMON READ-

ING. 
7. PSE ORIENTATION 

COMMENT. 
8. SWS ORIENTATION. 
9. TIME OF RTG SHORT 

REMOVAL. 
0. HFE ORIENTATION. 
1. PROBE DRILL 

TIMES. 

3 LOG CLOSURE OF SWITCH 
NO. 1 

FCD Form 101 (April 70) 

SYSTEMS 

VERIFY ON EVENT 
INDICATOR. 

CHECK STATUS OF C/S 
AND VERIFY RESERVE 
POWER EQUAL TO OR 
GREATER THAN 38 W 

DATA 

. 

OBTAIN C/S HSP 
FORMAT AND VERIFY THE 
FOLLOWING: 
CS-2 RES PWR 
EQUAL TO OR 
GREATER THAN 38 W. 
AE-9 +12 VDC 
AE-7 +29 VDC 
AE-8 +15 VDC 
AE-10 +5 VDC 
AE-11 -12 VDC 
AE-12 -6 VDC 
AE-1 0.25 CAL 
AE-2 4.75 CAL 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

NASA-MSC 



SOP 2-3 
pSE ACTIVATION 
PREREQUISITES: 

Step ASE No. 

1 REQUEST ALSEP NETWORK 
OPERATOR TO SITE SE-
LECT CDriSOLE 

2 

3 

4 ItHTIATE CMD-(EXP 1 
OPER SEL) (Ct4D 036) 

5 

i 
FCD Form 101 (April 70) 

SYSTEMS 

CHECK FOR RES PWR ON 
CIS ANALOG RECORDER 
INITIATE C/S HSP 

GIVE GO/NO-GO FOR PSE 
TURrl-ON 

INITIATE PSE HSP FOR-
!1AT 

VERIFY EXP 1 STBY 
STATUS EVENT INDICA-
TOR IS EXTINGUISHED 
CHECK RES PWR ON C/S 
ANALOG RECORDER FOR A 
DECREASE OF APPROX 
5 w 

DATA 

OBTAIN C/S HSP FOR-
MAT AND CHECK THE 
FOLLOWING: 
CS-2 RES PWR EQUAL 

TO OR GREATER 
THAI~ 7.0 W 

AE-9 BUS VOLT +12 
VDC 

AE-7 BUS VOLT +29 
VDC 

AE-8 BUS VOLT +15 
VDC 

AE-10 BUS VOLT +5 
VDC 

AE-11 BUS VOLT -12 
VDC 

AE-12 BUS VOLT -6 
VDC 

AE-1 DSS ADC 0.25 v 
AE-2 DSS ADC 4.75 v 
GIVE GO/NO-GO FOR 
PSE TURN-ON 

ANNOTATE CMD ACTION 
ON PSE & C/S ANALOG 
RECORDER 

OBTAIN PSE HSP FORMAT 
AND READ STATUS OF 
THE FOLLOWING: 
AL-l -30 DB 
AL-2 -30 DB 
AL-3 POS 
AL-3 LO 
AL-4 -30 DB 
AL-5 AUTO 
AL-5 COARSE LVL OUT 
AL-6 AUTO Otl 
AL-7 BOTH OFF 
AL-8 CAGED 
AT-5 -20 DEG F TO 

+40 DEG F 
CS-2 RESERVE PWR 
DL-7 SNSR TEMP 

ALSEPCH 
BASIC 
PAGE 1 OF 3 

Comments 

NASA-MSC 



SOP 2-3 
PSE ACTIVATION 
PREREQUISITES 

Step ASE No. 

6 

7 IrHTIATE CMD 073 (PSE 
UIICAGE ARM/FIRE) TO 
ARM THE PSE UNCAGING 
MECHANISM 

8 INITIATE CMD 073 (PSE 
UtlCAGE ARM/FIRE) TO 
FIRE THE PSE UNCAGING 
f·1ECHANISM 

9 

10 IF NECESSARY, INI-
TIATE CMO 067 (SP Z 
GAIN CHANGE) TO 
OBTAIN DESIRED GAIN 

11 MONITOR PSE ANALOG 
RECORDER FOR GAIN 
CHANGE ON SP Z CHAN-
NEL 

12 SPEED UP RECORDER TO 
50 ~M/SEC FOR SP CAL 

13 INITIATE Ct1D 065 (SP 
CAL) TO TURN CAL 
PULSE ON 

FCD Form 101 (April 70) 

SYSTEMS 

NOTIFY ASE THAT PSE 
IS OPERATING AND IS 
READY FOR UNCAGING 

ASSURE THAT THE UNCAGE 
ARM IS ALLOWED 30 
SECONDS TO CHARGE UP, 
PRIOR TO FIRING CMD 

INITIATE PSE HSP FOR-
MAT 

ON LATEST C/S HSP FOR 
MAT CHECK THE FOLLOW-
ING C/S PARAMETERS: 
CAL VOLTAGES CHECK 
AE-01 0.25 CAL 
AE-02 4.75 CAL 
RTG OUTPUT CHECK 
AE-03 VDC 
AE-04 AMPS 
CS-01 WATTS 

PCU VDC OUTPUT CHECK 
AE-09 +12 VDC 
AE-07 +29 VDC . 
AE-08 +15 VDC 
AE-10 +5 VDC 
AE-11 -12 VDC 
AE-12 -6 VDC 

INTERNAL TEMPS CHECK 
AT-03 TEMP 1 F 
AT-04 TEMP 2 F 
AT-05 TEMP 3 F 
AT-06 TEMP 4 F 
AT-07 TEMP 5 F 
AT-12 INSUL F 

PCU 1 CHECK (NOTE 1) 
CS-2 RES PWR 1 
CS-3 INT REG DISSIP 
AE-05 SHUNT 1 AMPS 
AT-36 OSC TEMP F 
AT-38 REG TEMP F 

DISCRETES CHECK 
AB-04 EXP 1 STBY 

STA 
AB-05 DSS HTR 2 

DATA 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

OBTAIN PSE HSP FORMAT 
AND READ AL-8 
INDICATIONS 

ANNOTATE CMD ACTION 
ON PSE ANALOG 

MONiiOR PSE ANALOG 
RECORDER FOR GAIN 
CHANGE ON SP Z 
CHANNEL 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

ALSEPCH 
BASIC 

.PAGE 2 OF 3 

Comments 

NOTE 1: PCU 2 CHECK 
CS-04 RES PWR 2 
CS-05 INT REG DISSIP 
AE-06 SHUNT 2 AMPS 
AT-37 OSC TEMP F 
AT-39 REG TEMP F 

NASA-MSC 



SOP 2-3 
PSE ACTIVl\TIOIJ 
PREREQU !SITES: 

Step ASE No. 
14 t·lONITOR PSE ANALOG 

RECORDER FOR INDICA-
TI OtJ OF CAL PULSE 

15 IIHTIATE crm 065 (SP 
CAL) TO TURN CAL 
PULSE OFF 

16 f.IONITOR PSE AtJALOG RE-
CORDER FOR INDICATION 
OF CAL PULSE IN OP-
POSITE DIRECTION FROM 
FIRST 

17 RETURN ANALOG RECORDER 
TO 0.5 t1M/SEC 

13 

19 

20 

21 

FCD Form 101 (April 70) 

SYSTEMS DATA 

STRUCTURAL TEMP CHECK MONITOR PSE ANALOG 
AT-11 PRI/ST W3 F RECORDER FOR INDI-
AT-01 PNL LEFT 1 F ICATION OF CAL PULSE. 
AT-02 PNL RIGHT 2 FREAD SP CAL STATUS · 
AT-08 PRI/ST W1 F 'FROM PSE HSP. 
AT-09 PRI/ST W2 F 
AT-10 PRI/ST B1 F 
AT-13 INSUL EXT F 

DUST DETECTOR CHECK AUNOTATE Cr1D ACTION 
AX-01 CELL 1 c ON PSE ANALOG 
AX-02 CELL 2 c RECORDER 
AX-03 CELL 3 c 
AX-04 CELL 1 MV 
AX-05 CELL 2 MV 
AX-06 CELL 3 MV 

PDU CHECK MONITOR PSE ANALOG 
AT-34 BASE F RECORDER FOR INDI-
AT-35 INT F CATION OF CAL PULSE 

IN OPPOSITE DIRECTION 
FROM FIRST 

RECEIVER CHECK READ SP CAL STATUS 
AB-01 RCVR 1 KHZ PCM FROM PSE HSP 
AE-13 PRE/LIM DEt1 
AE-14 L/0 LVL OEM 
AT-21 XTAL A F 
AT-22 XTAL 8 F 
AT-07 TEMP 5 F 

DECODER CHECK 
AT-31 BASE F 
AT-32 IrJT F 
AT-33 VCO F 

ANALOG 11UX CHECK 
AT-27 BASE F 
AT -28 INT F 

DIGITAL PROCESSOR 
CHECK 

AT-29 BASE F 
AT-30 INT F 

XMTR A CHECK (NOTE 2) 
AT-23 XTAL F 
AT-24 HT/S F 
AE-15 AGC VDC 
AE-17 DOUBLER MA 

ALSEPCH 
BASIC 
PAGE 3 OF 3 

Comments 

~OTE 2: XMTR B CHECK 
AT-25 XTAL F 
AT -26 HT/S F 
AE-16 AGC VDC 
AE-18 DOUBLER MA 

NASA-MSC 



SOP 2-4 
PSE IIHTIAL AUTOMATIC LEVELING 
PREREQUISITES: 1. EXP 1 MUST BE IN OPERATE MODE 

2. EXP 1 MUST BE UNCAGED 
3. RES PWR GREATER THAN 5 W 

Step ASE SYSTEMS No. 
l NITIATE PSE HSP FOR-

~AT 

2 INITIATE CMD 076 TO NITIATE PSE HSP FOR-
TURN THERMAL crm MAT 
STATUS TO AUTO OFF 

3 NOTE STATUS OF THE ~otHTOR X, Y, & Z 
FOLLOWING TO DETERMINE IDAL DATA OF PSE 
Cf,1D ACTION REQUIRED ~NALOG RECORDER 
(NOTE 1) 

STATUS 
SYMBOL NAt~E REQ FOR 
AL-l X&Y AS REQD 

GAIN 
AL-2 Z GAIN AS REQD 

AL-3 LVL fi/A 
DIR 

AL-3 LVL N/A 
SPEED 

AL-4 SP AS REQD 
GAIN 

AL-5 LVL AUTO 
t~DE 

AL-5 LVL IN 
SNSR 

AL-6 T CTL AUTO 
OFF 

AL-7 LP/SP BOTH 
CAL OFF 

AL-8 UN CAGE UN CAGED 

4 IF NECESSARY INITIATE 
cr~D 067 (SP GAIN CH) 
TO OBTAIN GAIN DESIRED 
BY PI FOR LEVELING 

5 IF tlECESSARY INITIATE 
cr~D 103 (LVL MOE A/F) 
~0 PLACE PSE IN THE 
AUTO LVL MOE 

6 INITIATE CMD 102 ( LVL 
SNSR IN/OUT) TO PUT 
LVL SUSR IN 

FCD Form 101 (April 70) 

DATA 

READ PSE STATUS 

OBTAIN PSE HSP FORMAT 
AND GIVE COPY TO ASE 

VERIFY SPEED OF PSE 
ANALOG RECORDER AT : 
0.5 MM/SEC OR 
GREATER 

~NNOTATE CMD ACTION 
ON PSE ANALOG 
~ECORDER 

~NNOTATE CMD ACTION 
PN PSE ANALOG 
~ECORDER 

~NNOTATE CMD ACTION 
PN PSE ANALOG RECORDER 

ERIFY ON HSP 

ALSEPCH 
.BASIC 
PAGE 1 OF 7 

Comments 

NOTE 1: THERE ARE NO 
STATUS PAPAM 
ETERS FOR THE 
PSE FILTER OF 
THE THREE 
.A.XIS LEVELINt: 
MOTORS. AT 
PSE TURN Otl-

PSE FILTER INITIALIZE< 
TO OUT 
LVL X MTR INITIALIZES 
TO OFF 
LVL Y MTR INITIALIZES 
TO OFF 
LVL Z MTR INITIALIZES 
TO OFF 

NASA-MSC 



SOP 2-4 
PSE INITIAL AUTOMATIC LEVELING 
PREREQUISITES: 

Step ASE SYSTEMS No. 

7 INITIATE PSE HSP 
FORMAT 

8 VERIFY STATUS OF THE VERIFY RESERVE POWER 
FOLLOWING: FROM C/S ANALOG 

RECORDER GREATER 
SYMBOL NAME STATUS THAN 5.0 W 

AL-l XY GAIN AS REQD 
AL-2 Z GAIN AS REQD 
AL-3 LVL DIR N/A 
AL-3 LVL N/A 

SPEED 
AL-4 SP AS REQD 

GAIN 
AL-5 LVL MOE AUTO 
AL-5 LVL IN 

SNSR 
AL-6 T CTL AUTO 

STA OFF 
AL-7 LP/SP BOTH 

CAL OFF 
AL-8 UN CAGE UNCAGED 

STA 

9 INITIATE CMD 070 (LVL 
MTR X ON/OFF) TO TURN 
X LVL MTR ON 

10 VERIFY THAT X MOTOR VERIFY ON C/S ANALOG 
IS DRIVING VIA RECORDER AND ON THE 
COARSE SENSOR BY HSP A DECREASE IN 
NOTING HIGH PULSE RES PWR OF APPROX 
RATE ON SP Z CHANNEL 3 w. LOG CHANGE. 
APPROX 40 PPS 
(NOTE 2) 

FCD Form 101 {Apri 1 70) 

DATA 

OBTAIN PSE HSP FORMAT 
AND GIVE COPY TO ASE 

TURN DRUM RECORDER 
ATTENTUATION TO 
INFINITY 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

NOTE 2: 

ALSEPCH 
BASIC 
PAGE 2 OF 7 

Comments 

NOTE THAT 
COARSE SENSOR 
HAS AUTOMAT-
!CALLY CUT 
OUT BY NOTING 
CHANGE OF 
MOTOR DRIVE 
RATE FROM 
APPROX 40 
PPS TO 
APPROX 1 PPS 

NASA-MSC 



SOP 2-4 
PSE INITIAL AUTOMAT! C LEVELING 
PREREQUISITES: 1. EXP 1 MUST BE IN OPERATE MODE 

2. EXP 1 MUST BE UNCAGED 
3. RES PWR GREATER THAN 5 W 

Step ASE SYSTEMS No. 
1 NITIATE PSE HSP FOR-

~AT 

2 INITIATE Ct~D 076 TO NITIATE PSE HSP FOR-
TURN THERMAL CNTL MAT 
STATUS TO AUTO OFF 

3 NOTE STATUS OF THE 10NITOR X, Y, & Z 
FOLLOWING TO DETERMINE IDAL DATA OF PSE 
Cf~D ACTION REQUIRED 
(riOTE 1) 

~NALOG RECORDER 

SYMBOL t1At1E 
STAT~~ 

REQ FO 
AL-l X&Y AS REQD 

GAIN 
AL-2 Z GAIN AS REQD 

AL-3 LVL ri/A 
DIR 

AL-3 LVL N/A 
SPEED 

AL-4 SP AS REQD 
GAIN 

AL-5 LVL AUTO 
11DE 

AL-5 LVL IN 
SNSR 

AL-6 T CTL AUTO 
OFF 

AL-7 LP/SP BOTH 
CAL OFF 

AL-8 UN CAGE UN CAGED 

4 IF NECESSARY IIIITIATE 
CI1D 067 (SP GAIN CH) 
TO OBTAIN GAIN DESIRED 
BY PI FOR LEVELING 

5 IF tiECESSARY INITIATE 
CI1D 103 (LVL MOE A/F) 
~0 PLACE PSE IN THE 
AUTO LVL MOE 

6 INITIATE CMD 102 (LVL 
SIISR IN/OUT) TO PUT 
LVL SIISR IN 

FCD Form 101 (April 70) 

DATA 

READ PSE STATUS 

OBTAIN PSE HSP FORMAT 
AND GIVE COPY TO ASE 

VERIFY SPEED OF PSE 
ANALOG RECORDER AT : 
0. 5 MM/SEC OR 
GREATER 

~NNOTATE CMD ACTION 
PN PSE ANALOG 
~ECORDER 

~NNOTATE CMD ACTION 
PN PSE ANALOG 
~ECORDER 

~NNOTATE CMD ACTION 
PN PSE ANALOG RECORDER 
liERIFY ON HSP 

ALSEPCH 
.BASIC 
PAGE 1 OF 7 

Comments 

NOTE 1: THERE ARE NO 
STATUS PAPAM 
ETERS FOR THE 
PSE FILTER OF 
THE THREE 
JI.XIS LEVELHI( 
MOTORS. AT 
PSE TURN ON-

PSE FILTER INITIALIZE~ 
TO OUT 
LVL X MTR INITIALIZES 
TO OFF 
LVL Y MTR INITIALIZES 
TO OFF 
LVL Z MTR INITIALIZES 
TO OFF 

NASA-MSC 



SOP 2-4 
PSE INITIAL AUTOMATIC LEVELING 
PREREQUISITES: 

Step ASE SYSTEMS No. 

7 INITIATE PSE HSP 
FORMAT 

8 VERIFY STATUS OF THE VERIFY RESERVE POWER 
FOLLOWING: FROM C/S ANALOG 

RECORDER GREATER 
SYMBOL NAME STATUS THAN 5.0 W 

AL-l XV GAIN AS REQD 
AL-2 Z GAIN AS REQD 
AL-3 LVL DIR N/A 
AL-3 LVL N/A 

SPEED 
AL-4 SP AS REQD 

GAIN 
AL-5 LVL MOE AUTO 
AL-5 LVL IN 

SNSR 
AL-6 T CTL AUTO 

STA OFF 
AL-7 LP/SP BOTH 

CAL OFF 
AL-8 UN CAGE UNCAGED 

STA 

9 INITIATE CMD 070 (LVL 
MTR X ON/OFF) TO TURN 
X LVL MTR ON 

10 VERIFY THAT X MOTOR VERIFY ON C/S ANALOG 
IS DRIVING VIA RECORDER AND ON THE 
COARSE SENSOR BY HSP A DECREASE IN 
NOTING HIGH PULSE RES PWR OF APPROX 
RATE ON SP Z CHANNEL 3 w. LOG CHANGE. 
APPROX 40 PPS 
(NOTE 2) 

FCD Form 101 (April 70) 

DATA 

OBTAIN PSE HSP FORMAT 
AND GIVE COPY TO ASE 

TURN DRUM RECORDER 
ATTENTUATION TO 
INFINITY 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

NOTE 2: 

ALSEPCH 
BASIC 
PAGE 2 OF 7 

Comments 

NOTE THAT 
COARSE SENSOR 
HAS AUTOMAT-
!CALLY CUT 
OUT BY NOTING 
CHANGE OF 
MOTOR DRIVE 
RATE FROM 
APPROX 40 
PPS TO 
APPROX 1 PPS 

NASA-MSC 



SOP 2-4 
PSE INITIAL AUTOMATIC LEVELING 
PREREQUISITES: 

Step ASE No. 
11 MONITOR X AXIS TIDAL 

DATA ON PSE ANALOG 
RECORDER. IF X TIDAL 
DATA DOESN'T REACH 
APPROX +/- 12 URAD 
WITHIN 7.5 MIN INI-
TIATE Ct1D 102 (LVL 
StlSR IN/OUT) TO COM-
t1AND COARSE SENSOR 
OUT. WHEN X TIDAL 
DATA INDICATES WITH-
IN APPROX +/- 12 URAD, 
OR WHEN THE MOTOR HAS 
DRIVEN FOR 35 MIN, 
IrliTIATE CMD 070 ( L VL 
HTR X ON/OFF) TO TURN 
X MTR OFF. (NOTES 3 
AND 4). 

12 IF NECESSARY, INITI-
ATE CMD 102 (LVL StlSR 
IN/OUT) TO PUT LEVEL 
SENSOR IN 

13 IIUTIATE CMD 071 (LVL 
MTR Y ON/OFF) TO TURN 
Y t1TR otl 

14 VERIFY THAT Y MOTOR 
IS DRIVING VIA COARSE 
SENSOR BY MONITORING 
HIGH PULSE RATE ON SP 
Z CHANNEL (NOTE 5) 

FCD Form 101 (Aprl1 70} 

SYSTEMS 

VERIFY ON C/S ANALOG 
RECORDER THAT RES PWR 
INCREASES APPROX 3 W 

INITIATE PSE HSP 

VERIFY C/S ANALOG 
RECORDER AND THE HSP 
THAT THE RES PWR 
DECREASE APPROX 3 W. 
LOG CHANGE IN RES 
POWER 

DATA 

ANNOTATE ALL·CMD 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER AtlD READ 
SENSOR STATUS FROM 
PSE HSP 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

ALSEPCH 
BASIC 
PAGE 3 OF 7 

Comments 

NOTE 3: TIME REQD TO 
COARSE LEVEL 
X AXIS IS 
APPROX 20-25 
MINUTES. DO 
NOT RUN X 
MOTOR ANY 
LONGER THAN 
NECESSARY. 
TIDAL DATA 
IS TEr1PERA-
TURE SENSI-
TIVE. 

NOTE 4: IF THE X MO-
TOR IS COM-
MANDED OFF 
WITHOUT 
BEING LEVELE 
COMPLETE 
LEVELING THE 
OTHER AXES 
AND REFER TO 
MISSION RULE 
FOR ACTION n 
BE TAKEN ON 
X AXIS. 

NOTE 5: NOTE THAT 
COARSE SEN-
SOR HAS 
AUTOMATIC-
ALLY CUT OUT 
BY NOTING 
CHANGE OF 
MOTOR RATE 
FROM APPROX 
40 PPS TO 
APPROX 1 PPS 

NASA-MSC 



SOP 2-4 
PSE INITIAL AUTOMATIC LEVELING 
PREREQUISITES: 

Step ASE SYSTEMS No. 

15 MONITOR Y AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. IF THE Y 
TIDAL DATA DOES NOT 
REACH APPROX +/- 12 
URAD WITHIN 7.5 MIN, 
INITIATE CMD 102 (LVL 
SENSOR IN/OUT) TO 
COMMAND COURSE SENSOR 
OUT. WHEN Y TIDAL 
DATA INDICATES +/- 12 
URAD, OR WHEN THE 
MOTOR HAS DRIVEN FOR 
35 MIN, INITIATE CMD 
071 (LVL MTR ON/OFF) 
TO TURN Y MTR OFF. 
(NOTE 6 AND 7). 

VERIFY ON C/S ANALOG 
RECORDER AND THE HSP 
THAT THE RES PWR 
INCREASES APPROX 3 W 

16 INITIATE CMD 102 (LVL INITIATE PSE HSP 
SENSOR IN/OUT) TO PUT FORMAT 
LVL SENSOR OUT 

17 MONITOR X AND Y TIDAL 
DATA ON PSE ANALOG 
RECORDER. IF NO 
ADDITIONAL LEVELING I 
REQUIRED, GO TO STEP 
24. 

18 IF NECESSARY INITIATE 
CMD 070 (LVL MTR X 
ON/OFF) TO TURN X LVL 
MTR ON 

19 VERIFY ON PSE ANALOG VERIFY ON C/S ANALOG 
RECORDER SP Z CHANNEL RECORDER AND THE HSP 
THAT X LEVELING MOTOR THAT THE RES PWR 
IS DRIVING AT LOW DECREASES APPROX 3 W 
RATE (APPROX 1 PPS) (NOTE 8) 
CAUSED BY X TIDAL 
SIGNAL DRIVE 

FCD Form 101 (April 70) 

DATA 

ANNOTATE ALL CMD NOTE 6: 
ACTIONS ON PSE 
ANALOG RECORDER 

~OTE 7: 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

VERIFY ON PSE HSP 
FORMAT THAT THE 
LVL SENSOR IS OUT 

ANNOTATE CMD ACTION 0~ 
PSE ANALOG RECORDER 

NOTE 8: 

ALSEPCH 
BASIC 
PAGE 4 OF 7 

Comments 

TIME REQD TO 
COARSE LEVEL 
Y AXIS IS 
APPROX 20-25 
MINUTES. DO 
NOT RUN Y 
MOTOR ANY 
LONGER THAN 
NECESSARY. 
TIDAL DATA IS 
TEMPERATURE 
SENSITIVE. 
IF THE Y MTR 
IS COMMANDED 
OFF WITHOUT 
BEING LEVELED 
COMPLETE 
LEVELING OF 
OTHER AXES 
AND REFER TO 
MISSION RULES 
FOR ACTION TO 
BE TAKEN ON 
Y AXIS. 

IF THE CMDS 
FOR ON AND 
OFF ARE 
CLOSE, THE 
C/S ANALOG 
MAY NOT 
CATCH THE 
CHANGE IN 
RES PWR 

NASA-MSC 



SOP 2-4 
PSE INITIAL AUTOMATIC LEVELING 
PREREQUISITES: 

Step ASE SYSTEMS No. 

20 MONITOR X AXIS TIDAL VERIFY ON C/S ANALOG 
DATA ON PSE ANALOG RECORDER THAT THE RES 
RECORDER. WHEN X PWR DECREASES APPROX 
TIDAL DATA INDICATES 3 w 
LESS THAN +/- 5 URAD, 
INITIATE CMD 070 {LVL 
MTR X ON/OFF) TO TURN 
X MTR OFF 

21 IF NECESSARY, INITIAT 
CMD 071 {LVL MTR Y 
ON/OFF) TO TURN Y MTR 
ON 

22 VERIFY ON PSE ANALOG VERIFY ON C/S ANALOG 
RECORDER SP Z CHANNEL RECORDER AND THE HSP 
THAT Y LEVELING MOTOR THAT THE RES PWR DE-
IS DRIVING AT LOW CREASES APPROX 3 W 
RATE {APPROX 1 PPS} {NOTE 9) 
CAUSED BY Y TIDAL 
SIGNAL DRIVE 

23 MONITOR Y AXIS TIDAL VERIFY ON C/S ANALOG 
DATA ON PSE ANALOG RECORDER THAT THE RES 
RECORDER. WHEN Y PWR INCREASES APPROX 
TIDAL DATA INDICATES 3 w 
LESS THAN +/- 5 MURAD 
INITIATE CMD 071 {LVL 
MTR Y ON/OFF) TO TURN 
Y MTR OFF. 

r--· 
24 INITIATE CMD 103 {LVL INITIATE PSE HSP 

MDE A/F) TO PLACE THE FORMAT 
PSE IN THE FORCE LVL 
MOE 

25 

26 IF NECESSARY, INITIAT 
CMD 075 {LVL SPEED 
HI/LO) TO PLACE PSE 
IN HI LVL SPEED 

27 INITIATE CMD 074 {LVL INITIATE PSE HSP 
DIR POS/NEG) TO POS FORMAT 

28 

FCD Form 101 {April 70) 

DATA 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

ANNOTATE CMD ACTION 
TO PSE ANALOG 
RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

VERIFY ON PSE HSP 
FORMAT THE STATUS OF 
THE LVL SPEED AND LVL 
DIR 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

OBTAIN PSE HSP FOR-
MAT AND GIVE COPY TO 
ASE 

ALSEPCH 
BASIC 
PAGE 5 OF 7 

Comments 

NOTE 9: IF THE CMOS 
FOR ON AND 
OFF ARE 
CLOSE, THE 
C/S ANALOG 
MAY NOT 
CATCH THE 
CHANGE IN 
RES PWR 

NASA-MSC 



SOP 2-4 
PSE IrHTIAL AUTOI4ATI C LEVELING 
PREREQUISITES: 

Step ASE SYSTEMS No. 
29 VERIFY THE FOLLOWING 

STATUS-
SYI~BOL I~AME STATUS 
AL-l X&Y AS REQD 

GAIN 
AL-2 z AS REQD 

GAIN 
AL-3 LVL POS 

DIR 
AL-3 LVL HI 

SPEED 
AL-4 SP AS REQD 

GAIN 
AL-5 LVL FORCED 

MOE 
AL-5 LVL OUT 

SNSR 
AL-6 T CTL AUTO OFF 
AL-7 LP/SP BOTH OFF 

CAL 
AL-8 UNCAGE UNCAGED 

30 HHTIATE CMD 072 (LVL 
t1TR Z ON/OFF) TO TURN 
Z MTR ON 

31 VERIFY Z MTR HI SPEED VERIFY ON C/S ANALOG 
OPERATION BY NOTING RECORDER AND HSP A 
HIGH PULSE RATE ON SP DECREASE IN RES PWR 
Z CHANNEL OF APPROX 3 W 

32 MONITOR. Z AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. WHEN Z 
TIDAL DATA GOES THRU 
ZERO, I NIT! ATE CMD 
103 (LVL MOE A/F) TO 
PLACE PSE IN AUTO LVL 
MODE 

33 f·IOtHTOR Z AXIS TIDAL VERIFY ON C/S ANALOG 
DATA ON PSE ANALOG RECORDER THAT THE RES 
RECORDER. WHEN Z PWR INCREASES APPROX 
TIDAL DATA INDICATES 3 w 
+/- 1 MGAL, INITIATE 
CMD 072 (LVL MTR Z 
ON/OFF) TO TURN Z MTR 
OFF 

34 INITIATE CMD 101 (PSE 
FILTER IN/OUT) TO PUT 

HE PSE FILTER IN 

FCD Form 101 {April 70) 

DATA 

~NNOTATE CMD ACTION 
pN PSE ANALOG 
RECORDER 

~NNOTATE Ct1D ACTION 
pN PSE ANALOG 
RECORDER 

~NNOTATE CMD ACTION 
PN PSE ANALOG 
~ECORDER 

~NOTATE CMD ACTION 
pN PSE ANALOG 
~ECORDER 

ALSEPCH 
BASIC 

-PAGE 6 OF 7 

Comments 

NASA-MSC 



SOP 2-4 
PSE INITIAL AUTOMATIC LEVELING 
PREREQUISITES: 

Step ASE SYSTEMS No. 
35 ~10NITOR CHANGE IN LP INITIATE PSE HSP 

DATA ON PSE ANALOG FORf>IAT 
RECORDER TO VERIFY THE 
PSE FILTER IS IN 

36 IfHTIATE CMD 076 INITIATE PSE HSP 
THREE TH1ES ( PSE TCTL FORMAT AFTER EACH 
CH) TO RETURN TO 076 STEP 
THERMAL CONTROL MODE 
AUTO Of~ 

37 INITIATE CMD 075 (LVL 
SPEED HI/LO) TO TURN 
THE LVL SPEED TO LO 

38 INITIATE HSP FORMAT 

39 CHECK TASK COMPLETE 
ON WORK SCHEDULE AND 
LOG ANY ANOMALIES IN 
CONSOLE LOG BOOK 

FCD Form 101 (Aprl1 70) 

DATA 

READ RES PWR·. RE-
TURN DRUM RECORDER 
ATTENUATION TO NORf4AL 
SETTINGS 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER. READ RES 
PWR AFTER EACH 076 
STEP 

ANNOTATE CMD ACTION 
ON PSE ANALOG 
RECORDER 

OBTAIN PSE HSP FORMAT 
AND VERIFY STATUS OF 
THE FOLLOWING-
SYMBOL NAt~E STATUS 
AL-l X&Y AS REQD 

GAIN 
AL-2 z AS REQD 

GAIN 
AL-3 LVL AS REQD 

DIR 
AL-3 LVL LO 

SPEED 
AL-4 SP AS REQD 

GAIN 
AL-5 LVL AUTO 

MlJE 
AL-5 LVL OUT 

SNSR 
AL-6 T CTL AUTO ON 
AL-7 LP/SP BOTH OP 

· CAL 
AL-8 UN- UN-

CAGE CAGED 

ALSEPCH 
BASIC 
PAGE 7 OF 7 

Comments 

NASA-MSC 



SOP 2-!.> 
PSE AUTOt-11\TI C RELEVELI llG 
PI~EREQUISIHS: 1. EXP 1 t1UST ll[ IN OPERATE MODE 

2. RES PWR GREATER TllAtl !:i W 

Step ASE SYSTEMS No. 
1 IrHTIATE 076 THERI1AL INITIATE PSE HSP FOR-

ctiTL AUTO OFF 1·1AT 

2 tlOTE STATUS OF THE MONITOR X, Y, & Z 
FOLLOHING TO DETER- TIDAL DATA ON PSE 
t1l llE Cf.1D ACT! Drl RE- ANALOG RECORDER 
QUI RED (NOTE 1) 

STATUS 
REQ FOF 

SYHBOL tll\r-1E RELVL 
AL-l X&Y AS REQI 

GAIN 
AL-2 z AS REQC 

GAlli 
AL-3 LVL N/A 

DIR 
AL-3 LVL LO 

SPEED 
AL-4 SP AS REQI 

GAIN 
AL-5 LVL AUTO 

MOE 
AL-5 LVL OUT 

SNSR 
AL-6 T CTL AUTO 

OFF 
AL-7 LP/SP BOTH 

CAL OFF 
AL-8 UN- UN-

CAGE CAGED 

3 IF NECESSARY, INITIATE 
CMD 067 (SP GAIN CH) 
TO OBTAIN GAIN DESIRED 
FOR RELEVEWlG 

4 IF NECESSARY, INITIATE 
CMD 101 (PSE FILTER 
IN/OUT) TO PUT THE 
PSE FILTER OUT 

5 OBTAIN PSE HSP FORMAT VERIFY 5 W RES RWR 
AIW VERIFY STATUS OF FRO!~ C/S ArlALOG 
THE FOLLOWING: RECORDER 

FCD Form 101 (April 70) 

DATA 

OBTAifl PSE HSP 
FORt·1AT AND GIVE 
COPY TO ASE 

VERIFY SPEED OF 
PSE ANALOG RECORDER 
AT 0.5 t·1t1/SEC OR 
GREATER 

AI!NOTATE Ct~D ACTION 
ON PSE ANALOG 
RECORDER 

ANNOTATE Ct·1D ACTION 
ON PSE ANALOG 
RECORDER 

ALSEPCII 
BASIC 
PAGI 1 01 ~ 

Comments 

NOTE 1: THERE ARE NO 
STATUS PA-
RAt1ETERS FOR 
THE PSE FIL-
TER OR THE 
THREE AXIS 
LFVrLING t1fl-
TORS. AT PSE 
TURN ON-

PSE FILTER INITIALIZE' 
TO OUT 
LVL X t1TR INITIALIZES 
TO OFF 
LVL Y MTR INITIALIZES 
TO OFF 
LVL Z I~TR INITIALIZES 
TO OFF 

NASA-MSC 



SOP 2-5 
PSE AUTOMATIC RELEVELING 
PREREQUISITES: 

Step ASE No. 
S Yf1GOL NAI~E STATUS 
AL-l X&Y AS REQC 

GAIN 
AL-2 Z GAIN AS REQ[ 
AL-3 LVL DIR N/A 
AL-3 LVL LO 

SPEED 
AL-4 SP AS REQ[ 

GAUl 
AL-5 LVL AUTO 

f~DE 
AL-5 LVL OUT 

SNSR 
AL-6 T CTL AUTO 

STA OFF 
AL-7 LP/SP BOTH 

CAL OFF 
AL-8 UN- UN-

CAGE CAGED 
STA 

6 INITIATE CMD 070 (LVL 
flTR X ON/OFF) TO TURN 
X LVL f1TR ON 

7 VERIFY THAT X t10TOR 
IS DRIVIrlG 

8 MONITOR X AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. WHEN X 
TIDAL DATA INDICATES 
WITHIN APPROX +/- 5 
URAD, INITIATE Ct~D 
070 (LVL f.1TR X ON/OFF 
TO TURN X fHR OFF 

9 

10 IfHTIATE Cf1D 071 (LVL 
MTR Y ON/OFF) TO TURN 
Y ffl.TR ON 

ll VERIFY THAT Y MOTOR 
IS DRIVING 

FCD Form 101 (April 70) 

SYSTEMS 

VERIFY ON C/S ANALOG 
RECORDER A DECREASE 
IN RES PWR OF APPROX 
3 ~~ 

VERIFY ON C/S ANALOG 
RECORDER THAT THE RES 
PWR INCREASES APPROX 
3 w 

VERIFY ON C/S ANALOG 
RECORDER THAT THE RES 
PWR DECREASES APPROX 
3 ~~ 

DATA 

AflflOT ATE Ct~D ACT I ON 
ON PSE ANALOG RE-
CORD[R 

AN NOT 1\.TE O~D ACT! ON 
ON PSE ANALOG RECORDER 

ArmOTATE Ct~D ACTION 
ON PSE ANALOG RE-
CORDER 

ALSEPCII 
BASIC 
PAGE 2 OF 4 

Comments 

NASA-MSC 



sup 2-5 
PSE AUTOI1ATIC RELEVELING 
PREREQUISITES: 

Step ASE No. 

12 HUIJITOR Y AXIS TIDAL 
DATA Otl PSE A1lALOG 
RECOkDER. \~HEN Y 
TIDAL DATA IrWICATES 
+/- ~ MURAD, INITIATE 
CI1D ll71 (LVL I~TR Y 
OH/OFF) TO TURil Y 1-lTR 
OFF 

13 

14 INITIATE Ct10 072 (LVL 
11TR Z Oti/OFF) TO TURtl 
Z MTR ON 

15 11ot/ITOR Z AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. WHEN Z 
TIDAL DATA If WI CATES 
LESS THAN 0. 6 7 t1GAL, 
IIHTIATE CMD 072 (LVL 
t1TR Z Oti/OFF) TO TURN 
Z mR OFF 

1ti 

17 IIHTIATE CI~D 101 (PSE 
FILTER IN/OUT) TO PUT 
THE PSE FILTER IN 

18 1·10t/ITOR CHANGE IN LP 
DATA ON PSE ANALOG 
RECORDER TO VERIFY 
THE PSE FILTER IS IN 

19 IHITIATE CMD 076 
THREE TIMES TO OBTAIN 
THERI~AL CtHL t10DE TO 
AUTO otl 

20 

FCD Form 101 (Apnl 70) 

SYSTEMS 

VERIFY ON C/S ANALOG 
RECORDER THAT THE RES 
PWR INCREASES APPROX 
3 \/ 

VERIFY Ot/ C/S AtiALOG 
RECORDER THAT THE RES 
PWR DECREASES APPROX 
3 w 

VERIFY ON C/S NIALOG 
RECORDER THAT THE RES 
PWR INCREASES APPROX 
3 w 

INITIATE PSE HSP 
FORt~AT 

DATA 

rnr~OTATE CI1D ACTION 
pil PSE ANALOG RECORDER 

~NNOTATE Ct1D ACTIOtl 
pti PSE At/ALOG RECORDER 

~IHIOTATE Cf10 ACTION 
Ptl PSE AIIALOG RCC0RDER 

AW/OTATE CliO ACTION 
Oil PSE AIIALOG RECORDER 

RETURH DRUM RECORDER 
ATTENUATION TO 1/0RHAL 
SETTII/G 

OBTAIII PSE HSP FORt1AT 
At/0 VERIFY STATUS OF 
THE FOLLOWING: 

ALSEPCH 
llASIC 
PAGE 3 OF 4 

Comments 

NASA-MSC 



SOP 2-5 
PSE AUTOMATIC RELEVELING 
PREREQUISITES: 

Step ASE No. 

21 CHECK TASK COf~PLETE 
Ofl WORK SCHElJULE AHlJ 
LOG AflY AllOt iALI ES IN 
COfiSULE LOG BOOK 

FCD Form 101 (April 70) 

SYSTEMS DATA 

SYHBOL NAME 
AL-l X&Y 

GAIN 
AL-2 z 

GAIN 
AL-3 LVL 

DIR 
AL-3 LVL 

SPEED 
AL-4 SP 

GAIN 
AL-5 LVL 

MDE 
AL-5 LVL 

StlSR 
AL-6 T CTL 

AL-7 LP/SP 
CAL 

AL-8 Uti-
CAGE 

STATUS 
AS 

REQU 
AS 

REQD 
AS 

REQD 
LO 

AS 
REOD 
AUTO 

OUT 

AUTO 
ON 
BOTH 
OFF 
Ufl-
CAGElJ 

ALSEPCH 
BASIC 
PAGE 4 !lF 4 

Comments 

NASA-MSC 



SOP 2-6 
PSE INITIAL FORCED LEVELING 
PREREQUISITES: 1. EXP 1 MUST BE IN OPERATE MODE 

2. EXP 1 MUST BE UNCAGED 
3. RES PWR GREATER THAN 5 W 

Step ASE SYSTEMS No. 

1 IriiTIATE CMD 076 TO Ifl!TIATE PSE HSP 
THERI4AL CNTL MODE 
AUTO OFF 

2 NOTE STATUS OF THE MONITOR X, Y, & Z 
FOLLOWING TO DETER- TIDAL DATA ON PSE 
~liNE CHD ACTION 
REQUIRED (NOTE 1) 

ANALOG RECORDER 

STATUS 
REQ FOR 

SYMBOL NAI1E LVL 
Al-l X&Y 

GAIN 
Al-l X&Y AS REQD 

GAIN 
Al-2 z AS REQD 

GAIN 
Al-3 LVL NOTE 2 

DIR 
Al-3 LVL LO 

SPEED 
Al-4 SP AS REQD 

GAIN 
Al-5 LVL AUTO 

MOE 
Al-5 LVL OUT 

SNSR 
Al-6 T CTL AUTO 

OFF 
Al-7 LP/SP BOTH 

CAL OFF 
Al-8 UN- UN-

CAGE CAGED 

3 IF NECESSARY, VERIFY 5 W RESERVE 
IIUTIATE CMD 067 (SP POWER FROM CS ANALOG 
GAIN CH) TO OBTAIN RECORDER 
GAIU DESIRED 

FCD Form 101 (April 70) 

DATA 

OBTAIN PSE HSP 
FORMAT AND GIVE 
COPY TO ASE 

VERIFY SPEED OF 
PSE ANALOG 
RECORDER AT 0.5 

~NOTATE CMD 
!ACTION ON PSE 
!ANALOG RECORDER 

ALSEPCH 
BASIC 

. PAGE 1 OF 7 

Comments 

NOTE 1: THERE ARE NO 
STATUS PA-
RAMETERS FOR 
THE PSE FIL-
TER OR THE 
THREE AXIS . LEVELING MO-
TORS. AT 
PSE TURN ON: 

PSE FILTER INITIALIZES 
TO OUT 
LVL X MTR INITIALIZES 
TO OFF 
LVL Y MOTOR IN!-
TIALIZES TO OFF 
LVL Z MTR INITIALIZES 
TO OFF 

NOTE 2: MONITOR X 
TIDAL DATA 
ON PSE ANALOG 
RECORDER TO 
DETERMINE 
LEVELING DI-
RECTI ON. IF 
X TIDAL IS 
POS, NEG DI-
RECTION RE-
QUI RED. IF 
X TIDAL IS 
NEG, POS DI-
RECTION RE-
QUI RED 

NASA-MSC 



SOP 2-6 
PSE INITIAL FORCEU LEVELING 
PREREQUISITES: 

Step ASE No. 
4 

5 HHTIATE C~1D 101 
(PSE FILTER IN/OUT) 
TO PUT THE PSE 
FILTER OUT 

6 MotiiTOR X AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. DETERMINE 
DIRECTION FOR 
LEVELING. IF X TIDAL 
DATA IS POS, USE NEG 
DIR. IF X TIDAL DATA 
IS NEG, USE POS DIR. 

7 IIHTIATE CMD 074 
(LVL DIR POS/NEG) 
TO PLACE LVL DIR AS 
REQUIRED 

8 INITIATE CMD 075 
(LVL SPEED HI/LO) 
TO PLACE PSE IN HI 
LVL SPEED 

9 INITIATE CMD 103 
(LVL MDE A/F) TO 
PLACE PSE IN THE 
FORCED LVL MDE 

10 

FCD Form 101 (April 70) 

SYSTEMS DATA 

TURN DRUM RECORDER 
ATIENUATION TO 
INFINITY 

ANNOTATE CMD 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE Ct~D 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE Ct1D 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE CMD 
ACTION ON PSE 
ANALOG RECORDER 

INITIATE PSE HSP OBTAIN PSE HSP 
FORI1AT FORMAT AND GIVE 

COPY TO ASE 

ALSEPCH 
BASIC 
PAGE 2 OF 7 

Comments 

NASA-MSC 



so~ 2-6 
PSE INUIAL FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 

11 VERIFY STATUS OF THE 
FOLLOWING: 
SYMBOL NAME STATUS 
AL-l XY AS REQ[ 

GAIN 
AL-2 z AS REQ[ 

GAIN 
AL-3 LVL NOTE 

DIR 4 
AL-3 LVL HI 

SPEED 
AL-4 SP AS REQ 

GAIN 
AL-5 LVL FORCED 

MDE 
AL-5 LVL OUT 

SNSR 
AL-6 T CTL AUTO 

STA OFF 
AL-7 LP/SP BOTH 

CAL OFF 
AL-8 UN- UN-

CAGE CAGED 
STA 

12 ENTER MAP OVERRIDE 
ON 

13 IUITIATE CMD 070 
(LVL MTR X ON/OFF) 
TO TURN X LVL MTR 
ON 

14 

FCD Form 101 (Aprll 70) 

SYSTEMS 

VERIFY ON CS ANALOG 
RECORDER A DECREASE 
IN RES PWR OF APPROX 
3 w 

DATA 

ANNOTATE CMD 
ACTION ON PSE 
ANALOG RECORDER 

ALSEPCH 
BASIC 
PAGE 3 OF 7 

Comments 

NASA-MSC 



SOP 2-6 
PSE INITIAL FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 
15 MOtHTOR X AXIS TIDAL 

DATA ON PSE ANALOG 
RECORDER. WHEN X 
TIDAL DATA GOES THRU 
ZERO, INITIATE CMD 
075 (LVL SPEED HI/LO) 
TO PLACE PSE IN LO LVL 
SPEED AND CMD 074 (LVL 
DIR POS/NEG) TO RE-
VERSE LVL DIR 

16 INITIATE PSE HSP 

17 110NITOR X AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. WHEN X 
TIDAL UATA GOES THRU 
+/- 15 MURAD, INITIATE 
CMD 103 (PSE AUTO 
MODE) 

18 TURN MAP OVERRIDE 
"OFF" 

19 INITIATE CMD 070 
X MOTOR OFF WHEN 
TIDAL DATA + 5 
MRAD 

20 MOtHTOR Y AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. DETERMINE 
DIRECTION FOR LEVELING 
IF Y TIDAL DATA IS POS 
USE NEG DIR. IF Y 
TIDAL DATA IS NEG, USE 
POS DIR. 

21 IF NECESSARY, 
INITIATE CMD 074 (LVL 
DIR POS/NEG) TO PLACE 

VL DIR AS REQUIRED 

22 ItHTIATE CMD 075 
(LVL SPEED HI/LO) 
~0 PLACE PSE IN HI 
LVL SPEED 

FCD Form 101 (April 70) 

SYSTEMS 

VERIFY SPEED LO 
AND LEVEL DIRECTION 

VERIFY ON CS ANALOG 
RECORDER THAT THE RES 
PWR INCREASES APPROX 
3 w 

DATA 

ANNOTATE ALL CMD 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE CMD 
ACTION ON PSE 
ANALOG RECORDER 

jANNOTATE Ct~D 
jACTION ON PSE 
~ALOG RECORDER 

~NOTATE CMD 
~CTION ON PSE 
~NALOG RECORDER 

~NOTATE CMD ACTION 
~CTION ON PSE ANALOG 
RECORDER 

ALSEPCH 
BASIC 

. PAGE 4 OF 7 

Comments 

NASA-MSC 

' 



SOP 2-6 
PSE INITIAL FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 
23 INITIATE CMD 103 

(LVL MOE A/F) TO 
PLACE PSE IN FORCED 
LVL MODE 

24 INITIATE MAP 
OVERRIDE 

25 INITIATE CMD 071 
(LVL MTR Y ON/OFF) 
TO TURN Y MTR ON 

26 

27 MONITOR Y AXIS 
TIDAL DATA ON PSE 
ANALOG RECORDER. 
WHEN Y TIDAL DATA 
GOES THRU ZERO, 
INITIATE CMD 075 
(LVL SPEED HI/LO) TO 
PLACE PSE IN LO LVL 
SPEED AND CMD 074 
(LVL DIR POS/NEG) TO 
PLACE LVL DIR AS 
REQUIRED 

28 INITIATE PSE HSP 

29 MONITOR Y AXIS 
TIDAL DATA ON PSE 
ANALOG RECORDER. 
WHEtl Y TIDAL DATA 
GOES THRU +/- 15 
MURAD, INITIATE CMD 
103 (AUTO MODE) 

30 RELEASE MAP OVERRIDE 

31 INITIATE CMD 071 
WHEN TIDAL + 5 
MRAD 

32 HHTIATE CMD 074 
(LVL DIR POS/NEG) 
TO PLACE LVL DIR 
POS 

FCD Form 101 (April 70) 

SYSTEMS 

VERIFY ON CS ANALOG 
RECORDER THAT THE 
RES PWR DECREASES 
APPROX 3 W 

VERIFY SPEED LO 
AND DIR AS REQUIRED 

VERIFY ON CS ANALOG 
RECORDER THAT THE 
RES PWR INCREASES 
APPROX 3 W 

DATA 

ANNOTATE CMD 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE Ct1D ACTION 
ON PSE ANALOG 

. RECORDER 

ANNOTATE ALL CMD 
ACT! ON ON PSE 
ANALOG RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RECORDEI 

ANNOTATE CMD 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE CMD 
ACT! ON ON PSE 
ANALOG RECORDER 

ALSEPCH 
BASIC 
?AGE 5 OF 7 

Comments 

NASA-MSC 



SOP 2-6 
PSE INITIAL FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 

33 INITIATE CMD 075 
(LVL SPEED HI/LO) 
TO PLACE PSE IN HI 
LVL SPEED 

34 INITIATE CMD 103 
(LVL f~DE A/F) TO 
PLACE PSE IN FORCED 
LVL MODE 

35 IfHTIATE CMD 072 
(LVL MTR 2 ON/OFF) 
TO TURN Z MTR ON 

36 INITIATE I~AP 
OVERRIDE 

37 MONITOR Z AXIS 
TIDAL DATA ON PSE 
ANALOG RECORDER. 
WHEN Z TIDAL DATA 
GOES THRU ZERO, 
INITIATE C~ID 075 (LVL 
SPEED HI-LO) TO PLACE 
PSE IN LO LVL SPEED 
AflD C~ID 074 (LVL DIR 
POS/tiEG) TO PLACE LVL 
DIR NEG 

38 INITIATE PSE HSP 

39 lt:JNITOR Z AXIS 
TIDAL DATA ON PSE 
ANALOG RECORDER. 
WHEN Z TIDAL DATA 
GOES THRU +/- 2 MGAL, 
INITIATE CMD 103 (PSE 
AUTO MODE) 

FCD Form 101 (April 70) 

SYSTEMS 

VERIFY ON CS ANALOG 
RECORDER A DECREASE 
IN RES PWR OF APPROX 
3 w 

DATA 

ANNOTATE CMD 
ACTION ON PSE 
ANALOG RECORDER 

ANNOTATE CMD 
ACTION ON PSE ANALOG 
RECORDER 

ANNOTATE CMD 
ACTION ON PSE ANALOG 
RECORDER 

ANNOTATE ALL CMD 
ACTION ON PSE ANALOG 
RECORDER 

VERIFY SPEED LO 
DIRECTION NEG 

ANNOTATE CMD 
ACTION ON PSE ANALOG 
RECORDER 

ALSEPCH 
B_ASIC 
PAGE 6 OF 7 

Comments 

NASA-MSC 



SOP 2-6 
PSE INITIAL FORCED LEVELING 
PREREQUISITES: 

Step ASE No. 
40 RELEASE MAP OVERRIDE 

41 INITIATE CMD 072 (Z 
f.IOTOR OFF} WHEN TIDAL 
DATA+ 0.67 I•IGAL 

42 INITIATE 076 THREE 
TIMES FOR THERM 
r~ODE AUTO ON 

43 INITIATE CMD 101 (PSE 
FILTER IN/OUT) TO PUT 
THE PSE FILTER IN 

44 

45 

46 CHECK TASK COt1PLETE 
ON WORK SCHEDULE AND 
LOG ANY ANOMALIES IN 
CONSOLE LOG BOOK 

FCD Form 101 (April 70) 

SYSTEMS 

INITIATE PSE HSP 
FORMAT 

DATA 

ANNOTATE CMD ACTION 
ON PSE ANALOG RECORDER 

RETURN DRUM RECORDER 
ATTENUATION TO NORMAL 
SETTINGS 

OBTAIN PSE HSP FORMAT 
AND VERIFY STATUS OF 

HE FOLLOWING-
SYMBOL NAME STATUS 
AL-l X&Y AS REQD 

GAIN 
IAL-2 Z GAIN AS REQD 
~L-3 LVL NEG 

DIR 
AL-3 LVL LO 

SPEED 
AL-4 SP AS REQD 

GAIN 
AL-5 LVL AUTO 

MDE 
AL-5 LVL OUT 

SNSR 
~L-6 T CTL AUTO ON 
~L-7 LP/SP BOTH 

CAL OFF 
~L-8 UN- UN-

CAGE CAGED 

ALSEPCH 
BASIC 
PAGE 7 OF 7 

Comments 

NASA-MSC 



SOP 2-7 
PSE FORCED RELEVELING TO BAND EDGE 
PREREQUISITES: 1. PSE IN OPER SEL 

2. PSE UNCAGED 
3. RES PWR GREATER THAN 5 W 

Step 
ASE SYSTEMS No. 

1 INITIATE CMD 101 PSE 
FILTER OUT 

2 INITIATE CMD 076 INITIATE PSE HSP 
THERM CNTL AUTO OFF FORMAT 

3 NOTE STATUS OF THE VERIFY 5 W RESERVE 
FOLLOWING TO DETER- POWER 
MINE CMD ACTION 
REQUIRED (NOTE 1) 
SYMBOL NAME STATUS 

REQ FOR 
LVL 

AL-l X&Y AS 
GAIN REQD 

AL-2 z AS 
GAIN REQD 

AL-3 LVL NOTE 2 
DIR 

AL-3 LVL LO 
SPEED 

AL-4 SP AS 
GAIN REQD 

AL-5 LVL FORCED 
MOD F. 

AL-5 LVL OUT 
SNSR 

AL-6 T CTL AUTO 
OFF 

AL-7 LP/SP BOTH 
CAL OFF 

AL-B UN- UN-
CAGE CAGED 

4 IF NECESSARY, 
CMD 067 (SP GAIN CH) 
TO OBTAIN GAIN DE-
SIRED 

5 MONITOR X AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. DETERMINE 
DIRECTION FOR LEVEL-
ING. IF X TIDAL DATI 
IS POS, USE NEG DIR. 
IF Z TIDAL DATA IS 
NEG, USE POS DIR. 

FCD Form 101 (Aprl1 70) 

DATA 

OBTAIN PSE HSP FORMAT 
AND GIVE COPY TO ASE 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

ALSEPCH 
BASIC 
'PAGE 1 11F 5 

Comments 

NOTE 1: THERE ARE NO 
STATUS PARA-
METERS FOR 
THE PSE 
FILTER OR 
THE THREE 
AXIS LEVELING 
MOTORS. AT 
PSE TURN ON: 

PSE FILTER INITIALIZE~ 
TO OUT 

LVL X MTR INITIALIZES 
TO OFF 

LVL Y MTR INITIALIZES 
TO OFF 

LVL Z MTR INITIALIZES 
TO OFF 

NOTE 2: MONITOR X 
TIDAL DATA 
ON PSE ANA-
LOG RECORDER 
TO DETERMINE 
LEVELING 
DIRECTION. 
IF X TIDAL 
IS POS, NEG 
DIRECTIONS 
REQUIRED. 
IF X TIDAL 
IS NEG, POS 
DIRECTION 
REQUIRED. 

NASA-MSC 



SOP 2-7 
PSE FORCED RELEVELING TO BAND EDGE 
PREREQUISITES: 

Step ASE No. 

6 INITIATE CMD 074 (LVL 
DIR POS/NEG) TO PLACE 
LVL DIR AS REQUIRED 

7 INITIATE CMD 102 (LVL 
SNSR IN/OUT) TO PUT 
LVL SNSR OUT. 
ANNOTATE CMD. 

8 INITIATE CMD 103 (LVL 
MODE A/F) TO PLACE 
PSE IN THE FORCED 
LVL MODE 

9 

SYSTEMS 

10 INITIATE PSE HSP FOR-
MAT 

11 VERIFY STATUS OF THE 
FOLLOWING -
SYMBOL NAME STATUS 
AL-l X&Y AS 

GAIN REQD 
AL-2 z AS 

GAIN REQD 
AL-3 LVL NOTE 2 

DIR 
AL-3 LVL LO 

SPEED 
AL-4 SP AS 

GAIN REQD 
AL-5 LVL FORCED 

MODE 
AL-5 LVL OUT 

SNSR 
AL-6 T CTL AUTO 

STA OFF 
AL-7 LP/SP BOTH 

CAL OFF 
AL-8 UN- UN-

CAGE CAGED 
STA 

12 ADVISE NETWORK THAT X 
AXIS WILL BE LEVELED 
FOR 4 SECONDS 

13 INITIATE MAP OVERRIDE 

14 INITIATE CMD 070 (LVL 
MTR X ON/OFF) TO TURN 
X LVL MTR ON 

FCD Form 101 {Apri 1 70) 

DATA 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

TURN DRUM RECORDER 
ATTENTUATION TO 
INFINITY 

OBTAIN PSE HSP FORMAT 
AND GIVE COPY TO ASE 

ANNOTATE CMD ACTION 
ON PSE ANALOG RECORDE 

ALSEPCH 
BASIC 
PAGE 2 OF 5 

Comments 

NASA-MSC 



SOP 2-7 
PSE FORCED RELEVELING TO BAND EDGE 
PREREQUISITES: 

Step ASE No. 

15 LET MOTOR RUN FOR 
ONLY 4 SECONDS, INI-
TIATE CMD 070 (LVL 
MTR X ON/OFF) TO TURN 
X LVL MTR OFF 

16 INITIATE CMD 103 (LVL 
MODE A/F) TO TURN LVL 
MODE TO AUTO IMMED-
lATELY 

17 RELEASE MAP OVERRIDE 

18 MONITOR Y AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. DETERMINE 
DIRECTION FOR LEVEL-
ING. IF Y TIDAL DATA 
IS POS, USE NEG DIR. 
IF Y TIDAL DATA IS 
NEG, USE POS DIR. 

19 IF NECESSARY, INI-
TIATE CMD 074 (LVL 
DIR POS/NEG) TO PLACE 
LVL DIR AS REQUIRED 

20 ADVISE NETWORK THAT Y 
AXIS WILL BE LEVELED 
FOR 4 SEC 

21 INITIATE CMD 103 
(FORCED MODE) 

22 INITIATE MAP OVERRIDE 

23 INITIATE CMD 071 (LVL 
MTR Y ON/OFF) TO TURN 
Y MTR ON 

24 LET MOTOR RUN FOR 
ONLY 4 SECS, INITIATE 
CMD 071 (LVL MTR Y 
ON/OFF) TO TURN Y 
MOTOR OFF 

25 INITIATE CMD 103 (LVL 
MODE A/F) TO TURN LVL 
MODE TO AUTO 
IMMEDIATELY 

26 RELEASE MAP OVERRIDE 

FCD Form 101 (April 70) 

SYSTEMS DATA 

ANNOTATE CMD 'ACTION 
ON PSE ANALOG 
RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RE-
CORDER 

' 

ALSEPCH 
BASIC 
PAGE 3 OF 5 

Comments 

NASA-MSC 



SOP 2-7 
PSE FORCED RELEVELING TO BAND EDGE 
PREREQUISITES: 

Step ASE No. 

27 MONITOR Z AXIS TIDAL 
DATA ON PSE ANALOG 
RECORDER. DETERMINE 
DIRECTION FOR LEVEL-
ING. IF Z TIDAL DATA 
IS POS, USE NEG DIR. 
IF Z TIDAL DATA IS 
NEG, USE POS DIR. 

28 IF NECESSARY, INITIAT 
CMD 074 (LVL DIR POS/ 
NEG) TO PLACE LVL DIR 
AS REQUIRED 

29 ADVISE NETWORK THAT Z 
AXIS WILL BE LEVELED 
FOR 4 SECONDS 

30 INITIATE CMD 103 
(FORCED MODE) 

31 INITIATE MAP OVERRIDE 

32 INITIATE CMD 072 (LVL 
MTR Z ON/OFF) TO TURN 
Z MTR ON 

33 LET THE MOTOR RUN FOR 
ONLY 4 SECONDS. 
INITIATE CMD 072 (LVL 
MTR Z ON/OFF) TO TURN 
Z MTR OFF. 

34 INITIATE CMD 103 (LVL 
MODE A/F) TO TURN LVL 
MODE TO AUTO IMMEDI-
ATELY 

35 RELEASE MAP OVERRIDE 

36 INITIATE CMD 076 
THREE TIMES FOR THERM 
CNTL AUTO ON 

37 INITIATE CMD 101 (PSE 
FILTER IN/OUT) TO PUT 
THE PSE FILTER IN 

38 

SYSTEMS 

39 INITIATE PSE HSP 
FORMAT 

FCD Form 101 (Apn1 70) 

DATA 

ANNOTATE ACTION ON 
PSE ANALOG RECORDER 

ANNOTATE CMD ACTION 
ON PSE ANALOG RECORDE 

ANNOTATE CMD ACTION 
ON PSE ANALOG RECORDE 

ANNOTATE CMD ACTION 
ON PSE ANALOG RECORDE 

ANNOTATE CMD ACTION 
ON PSE ANALOG RECORDE 

RETURN DRUM RECORDER 
ATTENTUATION TO 
NORMAL SETTING 

ALSEPCH 
BASIC 
PAGE 4 OF 5 

Comments 

NASA-MSC 



SOP 2-7 
PSE FORCED RELEVELING TO BAND EDGE 
PREREQUISITES: 

Step ASE No. 

40 

41 LOG TASK AND 
ANOMALIES IN THE 
CONSOLE HANDBOOK 

FCD Form 101 (April 70) 

SYSTEMS DATA 

OBTAIN PSE HSP FORMAT 
AND VERIFY STATUS OF 
THE FOLLOWING -
SYMBOL NAME STATUS 
AL-l X&Y AS 

GAIN REQD 
AL-2 z AS 

GAIN REQD 
AL-3 LVL AS 

DIR REQD 
AL-3 LVL LO 

SPEED 
AL-4 SP AS 

GAIN REQD 
AL-5 LVL AUTO 

MODE 
AL-5 LVL OUT 

SNSR 
AL-6 T AUTO 

CTL ON 
AL-7 LP/SP BOTH 

CAL OFF 
AL-8 UN- UN-

CAGE CAGED 

ALSEPCH 
·BASIC 
PAGE 5 OF 5 

Comments 

NASA-MSC 



SOP 2-8 
PSE GAIN CHANGE (LP X, Y, OR Z AND SP Z) 
PREREQUISITES: 1. PSE MUST BE IN OPERATE MODE 

2. PSE MUST BE IN A NORMAL REFERENCE MODE 
(I.E., NOT LEVELING OR CAL) 

Step 
No. 

1 

2 

3 

4 

3. PSE ANALOG RECORDERS AND DRUM RECORDERS 
CONFIGURED FOR PSE AS PER WORK SCHEDULE 

ASE SYSTEMS DATA 

INITIATE CMD 062 (XV ANNOTATE CMD ACTION 
GAIN) AS NECESSARY TO ON PSE ANALOG RE-
OBTAIN GAIN REQUIRED 
(NOTE 1) 

CORDER 

INITIATE CMD 064 {Z ANNOTATE CMD ACTION 
GAIN) AS NECESSARY TO ON PSE ANALOG RE-
OBTAIN GAIN REQUIRED 
(NOTE 1) 

CORDER 

INITIATE CMD 067 (SP INITIATE PSE HSP ANNOTATE CMD ACTION 
GAIN) AS NECESSARY TO FORMAT ON PSE ANALOG RE-
OBTAIN GAIN REQUIRED CORDER 
(NOTE 1) 

VERIFY ON PSE HSP 
FORMAT THAT PSE GAIN 
HAS CHANGES AS RE-
OUIRED 

FCD Form 101 {April 70) 

NOTE 1: 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

GAIN STEPS 
THROUGH THE 
FOLLOWING 
STEPS ONCE 
PER CMD 

0 DB 
-10 
-20 
-30 AND 

REPEAT 

NASA-MSC 



SOP 2-9 
PSE SP OR LP CALIBRATION 
PREREQUISITES: 1. PSE 1 MUST BE IN OPERATE MODE. 

Step 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2. PSE MUST BE IN A NORMAL SCIENCE MODE (I.E., NOT 
LEVELING). 

3. PSE ANALOG RECORDERS AND DRUM RECORDERS CONFIGURED 
FOR PSE AS PER WORK SCHEDULE. 

ASE SYSTEMS DATA 

INITIATE CMD 066 (LP ANNOTATE CMD ACTION 
CAL ON/OFF) TO TURN ON PSE ANALOG RE-
THE PSE LP CAL PULSE CORDER 
ON 

MONITOR PSE ANALOG 
RECORDER FOR INDICATIO 
OF CAL PULSE ON 

INITIATE CMD 066 (LP ANNOTATE CMD ACTION 0~ 
CAL ON/OFF) TO TURN PSE ANALOG RECORDER 
THE PSE LP CAL PULSE 
OFF 

MONITOR PSE ANALOG 
RECORDER LP CHANNEL 
FOR INDICATION OF CAL 
PULSE IN OPPOSITE 
DIRECTION FROM FIRST 

INITIATE CMD 065 (SP SPEED UP ANALOG RE-
CAL ON/OFF) TO TURN CORDER TO 25.0 MM/SEC 
THE PSE SP CAL PULSE FOR SP CAL PULSE AND 
ON ANNOTATE CMD ACTION 

ON PSE ANALOG 
RECORDER 

MONITOR PSE ANALOG 
RECORDER SP CHANNEL 
FOR INDICATION OF 
CAL PULSE ON 

INITIATE CMD 065 (SP ANNOTATE CMD ACTION 
CAL ON/OFF) TO TURN ON PSE ANALOG 
PSE SP CAL PULSE OFF RECORDER 

MONITOR PSE ANALOG 
RECORDER SP CHANNEL 
FOR INDICATION OF 
CAL PULSE IN OPPOSITE 
DIRECTION FROM FIRST 

INITIATE PSE HSP RETURN PSE ANALOG 
FORMAT RECORDER TO 0.05 

MM/SEC SPEED 

OBTAIN PSE HSP FORMAT 
AND CHECK PSE CAL 
STATUS. 
SYMBOL NAME STATUS 
AL-7 LP/SP BOTH 

CAL OFF 

FCD Form 101 (April 70) 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

NASA-MSC 



SOP 2-10 
LSM ACTIVATION 
PREREQUISITES: 

Step ASE No. 
1 LOG CREW COMMENT OF 

LSM LEVELING 

2 

3 SEND CMD 042 (OPER 
SEL) 

4 

5 IF NECESSARY, SEND 
CMD 123 (RANGE STEP) 
TO PLACE SENSORS IN 
DESIRED RANGE 

6 

7 IF NECESSARY, SEND 
CMD 125 (0/S ADD CH) 
TO ADDRESS THE X AXIS 

8 IF NECESSARY, SEND 
CMO 124 (FLO 0/S CH) 
THE REQUIRED TIMES 
TO PRODUCE A 50% PFS 
OF DM-12 (X GIM POS) 

9 IF NECESSARY, REPEAT 
STEPS 8 AND 9 FOR 
DM-13 {Y GIM POS) AND 
DM-14 (Z GIM POS) 

10 SEND CMD 127 
CAL ENABLE) 

(FLIP/ 

FCD Form 101 (April 70) 

SYSTEMS DATA 

START LSM NO. 1 AND VERIFY RESERVE POWER 
NO. 2 HSP FORMATS >8 WATTS 
SELECT FORMAT 5 ON 
ANALOG RECORDER NO. 4 

ANNOTATE C/S AND LSM 
ANALOG RECORDERS 

DETERMINE FROM LSM VERIFY ON LSM HSP 
ANALOG RECORDER AND FORMAT NO. 2: 
PARAMETERS RANGE STEP - 200 
DM-12 X GIM POS GAMMA 
DM-13 Y GIM POS FLD 0/S - 0% 
DM-14 Z GIM POS 0/S ADD - OFF 
THE MINIMUM SENSOR FLIP/CAL INHIB -
RANGE SO THAT ALL INHIBITED 
THREE PARAMETE~ARE FILTER - IN NOT OFF SCALE 

T CTL XYO - X 

DETERMINE FROM THE 
LSM ANALOG RECORDER, 
THE AMOUNT OF OFF-SET 
IN EACH AXIS REQUIRED 
TO PRODUCE 50% PFS 

VERIFY FLIP/CAL 
ENABLE 

ALSEPCH 
BASIC 

'PAGE 1 OF 2 

Comments 

PRESET CONDITIONS 
STEP RANGES ARE ±50, 
±100, ±200 GAMMA 

FIRST CMD 123 ±50 
GAMMA 

SECOND CMD 123 ±100 
GAMMA 

OFF-SETS ARE 0, ±25%, 
±50%, ±75% OF THE 
GAMMA RANGE 

CMD 125 IS A FOUR 
STATE COMMAND; X, Y, 
Z, NEUTRAL 

CMD 124 IS A SEVEN 
STATE COMMAND; 0, 
+25%, +50%, +75%, 
-75%, -50%, -25% 

NASA-MSC 



SOP 2-10 
LSM ACTIVATION 
PREREQUISITES: 

S'tep 
No. ASE 

11 SEND CMD 131 
CAL GO) 

(FLIP/ 

12 SEND CMD 127 FLIP/CAL 
INHIBIT 

FCD Form 101 (April 70) 

ALSEPCH 
· BASIC 

PAGE 2 OF 2 

SYSTEMS DATA Comments 

VERIFY ON LSM REQUIRES 5 MIN OF 
ANALOG RECORDER LSM HSP FORMAT NO. 1 

BEFORE AND AFTER THE 
FLIP/CAL 

VERIFY FLIP/CAL 
INHIBIT 

NASA-MSC 



SOP 2-11 
'LSM SITE SURVEY 

PREREQUISITES: FOUR LSM FLIP/CALS 

Step ASE SYSTEMS No. 
1 NOTIFY NETWORK TO START LSM HSP FORMAT 

ENABLE CRITICAL RTC NO. 1 AND NO. 2 
LOAD NO. 3 (CMD 133) 5 MIN PRIOR TO CMD 133 

2 SEND CMD 133 
SURVEY) 

(X AXIS 

3 

4 REPEAT STEPS 2 AND 3 
FOR Y AXIS SURVEY 
AND Z AXIS SURVEY 

FCD Form 101 (April 70) 

DA"T:A 

NOTIFY ASE WHEN LSM 
HAS RETURNED TO 
SCIENCE MODE 

REPEAT STEPS 2 AND 3 
FOR Y AXIS SURVEY AND 
Z AXIS SURVEY 

ALSEPCH 
. BASIC 

PAGE 1 OF 1 

Comments 

CMD 133 ACTIVATES THE 
SITE SURVEY GENERATOR 
FIRST APPLICATION 
SURVEYS THE X AXIS. 
SECOND AND THIRD 
SURVEY Y AND Z. 

NASA-MSC 



SOP 2-12 
SWS ACTIVATION 
PREREQUISITES: 

Step ASE No. 
1 

2 SEND CMD 045 {SWS 
OPER SEL) 

3 

4 

5 NOTIFY NETWORK LOAD 
CRITICAL GROUP 1 

6 SEND CMD 122 {CVR GO) 

FCD Form 101 {April 70) 

SYSTEMS DATA 

START SWS HSP FORMAT VERIFY RES PWR >8.2 W 

VERIFY SWS DATA IS 
CYCLING PROPERLY 

STOP SWS HSP FORMAT 

START SWS HSP FORMAT 

VERIFY DATA 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

SWS WILL BE TURNED ON 
DURING THE EVA IN 
CASE GND CMD DOESN'T 
FUNCATION AND CREW 
MUST ACTIVATE SW 
NO. 3 

STEPS 4, 5, AND 6 
WILL BE INITIATED 
AFTER LM ASCENT 

NASA-MSC 



SOP 2-13 
SWS HI GAIN CHANGE 
PREREQUISITES: 

Step ASE No. 

1 

2 ENABLE MAP OVERRIDE 

3 SEND CMD 122 THREE 
TIMES WITHIN 10 SEC 
(SWS HI GAIN) 

FCD Form 101 {April 70) 

SYSTEMS DATA 

VERIFY THAT CUP 14 
SUM IS EQUAL TO OR 
GREATER THAN 40 FOR 
ONE COMPLETE SOLAR 
WIND CYCLE 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

CUP 14 SUM WILL GO TO 
SOME NUMBER DIFFERENT 
FROM LO GAIN 

NASA-MSC 



SOP 2-14 
SWS LO GAIN CHANGE 
PREREQUISITES: 

Step ASE No. 

1 

2 SEND CMD 046 (SWS 
STBY) 

3 SEND CMD 045 (SWS ON) 

FCD Form 101 (April 70) 

SYSTEMS 

VERIFY THAT CUP 14 
SUM IS 5 OR MORE LESS 
THAN WHEN COMMANDED 
TO HI GAIN 

VERIFY EXP 3 STBY 
STATUS LIGHT ON 

VERIFY EXP 3 STBY 
STATUS LIGHT OFF 

DATA 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

NASA-MSC 



SOP 2-15 
CCGE ACTIVATION 
PREREQUISITES: RES PWR GREATER THAN 15 W 

Step ASE SYSTEMS No. 
1 INITIATE C/S HSP 

2 GIVE GO/NO-GO FOR SIDE 
TURN ON 

3 INITIATE CMD 045 EXP INITIATE SIDE HSP 
3 OPER SEL FORMATS 1 AND 2 

4 DUST COVER REMOVAL VERIFY RES PWR > 8 W. 
CMD 107 THEN 110 TO INITIATE SIDE HSP 
EXECUTE FORMAT 1. 

5 CCIG SEAL BREAK CMD SELECT SIDE FORMAT 4 
105 THEN 110 TO ON ANALOG RECORDER. 
EXECUTE INITIATE SIDE HSP 

FORMAT 1. 

FCD Form 101 (April 70) 

DATA 

OBTAIN C/S HSP FORMAT 
AND VERIFY THE 
FOLLOWING -
CS-2 RES PWR GREATER 

THAN 15 W 
AE-9 BUS VOLT +12 VDC 
AE-7 BUS VOLT +29 VDC 
AE-8 BUS VOLT +15 VDC 
AE-10 BUS VOLT +5 VDC 
AE-11 BUS VOLT -12 

VDC 
AE-12 BUS VOLT -6 VDC 
AE-1 DSS ADC 0.25 V 
AE-2 DSS ADC 4.75 V 

GIVE GO/NO-GO FOR 
SIDE TURN ON 

ANNOTATE CMD ACTION 
ON CIS AND SIDE 
RCDRS 

VERIFY CMD REGISTER 
READS "MSTR" ON HSP 
AFTER CMD 107. 
VERIFY MODE REGISTER 
READS "MSTR" AND CMD 
REGISTER READS "CLR" 
AFTER CMD 110. 
CHECK DI-12, SOLAR 
CELL OUTPUT, ON HSP. 

VERIFY CMD REGISTER 
READS "RSFlO" ON HSP 
AFTER CMD 105. 
VERIFY MODE REGISTER 
READS "RSFlO" AND 
CMD REGISTER READS 
"CLR." 

ALSEPCH 
BASIC 
PAGE 1 OF 1 

Comments 

I 

NASA-MSC 



SOP 2-16 
HFE ACTIVATION 
PREREQUISITES: 

Step ASE No. 

1 

2 

3 INITIATE CMD 036 (EXP 
5 OPER SEL) TO TURN 
THE HFE ON 

4 

5 

FCD Form 101 (April 70) 

SYSTEMS 

ENABLE HFE LIMIT 
SENSING CATEGORY 5 
AND CHECK C/S RES 
PWR ON THE ANALOG 
RECORDER 

GIVE GO/NO-GO FOR HFE 
TURN-ON 

VERIFY CHANGE IN RES 
PWR 

INITIATE HFE HSP 
FORMAT 2 

DATA 

OBTAIN C/S ~SP FORMAT 
AND CHECK THE 
FOLLOWING: 
CS-2 RES PWR 

GREATER THAN 
OR EQUAL TO 
8 w 

AE-9 BUS VOLT +12 
VDC 

AE-7 BUS VOLT +29 
VDC 

AE-8 BUS VOLT +15 
VDC 

AE-10 BUS VOLT +5 
VDC 

AE-11 BUS VOLT -12 
VDC 

AE-12 BUS VOLT -6 
VDC 

AE-1 DSS ADC 0.25 V 
AE-2 DSS ADC 4.75 V 

(NOTE 1) 

GIVE GO/NO-GO FOR HFE 
TURN-ON 

ANNOTATE CMD ACTION 
ON THE C/S ANALOG 
RECORDER 

VERIFY STATUS OF HFE 
HOUSEKEEPING 
AHOl +5 VDC 
AH02 -5 VDC 
AH03 15 VDC 
AH04 -15 VDC 
AH06 HTR LK 
AH07 HTR HK 

VERIFY THAT EXPERI-
MENT IS IN MODE 2 AND 
IN FULL SEQ 

ALSEPCH 
BASIC 

· PAGE 1 OF 1 

Comments 

NOTE 1: LIMITS AS 
IN SODB 

NOTE 2: AH06 AND 
AH07 SHOULD 
READ OFF 

NASA-MSC 



SOP 2-17 
HFE HEATER STEPPING 
PREREQUISITES: 

Step ASE No. 

1 

2 

3 IF NECESSARY, 
INITIATE CMD 135 (HFE 
MODE/G SEL) TO PLACE 
IN MODE 1 

4 INITIATE CMD 152 (HFE 
HTR STEPS) AS MANY 
TIMES AS REQUIRED TO 
REACH THE DESIRED 
STEP (NOTE 1) 

5 RETURN TO DESIRED 
OPERATING MODE 

FCD Form 101 (Apr11 70) 

SYSTEMS 

INITIATE HFE HSP 
FORMAT 2 

DETERMINE THE NUMBER 
OF TIMES CMD 152 WILL 
HAVE TO BE SENT TO 
OBTAIN THE PROPER 
STEP (NOTE l) 

VERIFY THE FIRST 
COMMAND OF 152, THE 
NEXT TO THE LAST 
COMMAND OF 152, AND 
THE LAST COMMAND OF 
152 ON THE HSP 

VERIFY MODE CHANGE ON 
HSP 

DATA 

VERIFY MODE OF 
EXPERIMENT AND HEATER 
STEP 

VERIFY THE CHANGE IN 
DATA INDICATING THAT 
THE PROPER HEATER IS 
FUNCTIONING 

ALSEPCH 
BASIC 

'PAGE 1 OF 1 

Comments 

NOTE 1: THE ORDER OF 
HEATER STEPS 
IS: 
12 OFF 
12 ON 
14 OFF 
14 ON 
11 OFF 
11 ON 
13 OFF 
13 ON 
22 OFF 
22 ON 
24 OFF 
24 ON 
21 OFF 
21 ON 
23 OFF 
23 ON 
12 OFF 

1 MIN INTERVAL 
BETWEEN COMMANDS 

NASA-MSC 



( 

SOP 2-18 
CHANGE OF OPERATING STATUS OF HFE 
PREREQUISITES: 

Step ASE No. 
1 

2 INITIATE THE NECES-
SARY COMMANDS TO 
REACH DES I RED 
OPERATING STATE 
(NOTE 1) 

3 

FCD Form 101 (April 70) 

SYSTEMS DATA 

INITIATE HFE HSP VERIFY OPERATING 
FORMAT STATE OF EXPERIMENT 

AND REPORT TO ASE 

VERIFY THAT EXPERI-
MENT IS IN THE 
PROPER OPERATING 
STATE FROM HFE HSP 
FORMAT 

NOTE 1 

I. TO CHANGE MODES: 
MODE I - 135 
MODE I I - 136 
MODE III - 140 AND 144 

II. TO CHANGE PROBES: 
BOTH PROBES - 141 (FUL SEQ) 
PROBE I ONLY - 142 
PROBE II ONLY - 143 

III. TO CHANGE SUB-SEQUENCES 
IN MODE I AND MODE II: 

ATH ATL TC T 

ATH 145 145 146 

ATL 144 

TC 144 

T 144 

144 
145 

144 
145 

146 
146 

145 

144 
146 

144 
146 

ALSEPCH 
BASIC 

·PAGE 1 OF 1 

Comments 

NASA-MSC 



S'JP 6-1 
LSG .ACTIVATION 

ALSE:P CH 
BASIC 

PREREQUISITES: SELECT C/S FOPJIJAT ON CHART RECORDER #J 
(FHT 7 OR 8 )-

PAGE 1 OF J 

------s=f[~.---r LEo 

~ •. REQ1f£ST ALSEP 1\'ETj-----­

WORK OPERATOR TO 
-SITE SELECT CON-
S'JLE 

---- _li ____ ----r 
SY 3 TEt-:s DATA - t 

~--- i I . I 

~------------~--------------~-------------------' 
OBTAIN C/S HSP FORMAT lu""'D ! 2. 

3. 

4. INITIATE CMD 5A052. 
EXP. 4 POWER ON 

1 

5. NOTE: 

AG01 - SEIS:-UC 
AG02 - TIDE ; 
AG03 - FP.EE HODE I 
PEN 1 - SEISt1IC J DG01 

I 
2 - TIDE -~DG02 
3 - FREE MODEl- DGOJ 
4 -TIDE -~ AG02 
5 - FREE MODEi- AG03 
6 - SEIS•1IC -I AG01 

' 
FORMAT 

1 

) (CHAR~ 
RCDR) 

7 - SENSOR T~fP - AG04 
8 - SENSOR TEl

1

lP - DG04) 

CHECK RESERVE PWR EQUAL TO OR; 
GREATER THAN 11.1 vlATTS i 

NOTIFY ASE OF LSG STATUS ~tUm j 
ANY ANOMALOUS READINGS REQUIP1 
ING CO~~ ACTION TO CORRECT 



SOP 6-1 PAGE 2 OF 3 
LSG ACTIVATION 

STEP LEO SYSTEHS/DATA 
--

7. READ SHAFT INITIATE Cl1D 5NJ70 
El-I CODERS & 5A072 TO INCHEHE:NT 

CHD REG TO- READ 0 1 

s. VERIFY am INITIATE HSP FOR11AT & VEHIFY 
REGISTER Q.ID REG READS.Q1 (READ SHA.t'"'T 

ENCODER) 

9. EXECTtJTE INITIATE CND 5A067 

~0. OBTAin VALID INITIATE 4 HSP FOR.'1..4.T S AT 
- ENCODER HEADINGS 20 SECOND INTERVALS 

-

.. 

' 

- .. . ' : ! : --- . 
. . 

-

-. 
-· 

---

. 
- .. ' -. 

-

-



SOP 6-1 PAGE 3 OF' 3 
LSG ACTIVATION 

STEP LEO SYSTE{\S/DAT /\ _____ , 

11. HP .. KE CtviD LISTING DETEf1.11INE FROM Th'E CHI 
LIST THOSE COHVJJJIDS 
REQUIRED TO RESTOHE 
THE LSG TO .. PHOPER 
Il\TITIAL CONJ!"'IGURATION. 

12. INITIATE COlvii'1.ANDS TO INITIATE LSG 1-illLTI.FLEXED C01·1H.A.1'DS DO THE F'OLLOH- ! 

I 

ING: 

A. INITIATE .ALSEP CHI 5A070. (THIS INSURES THAT 
COHHAND DECODER I~ TURNED ON .A1'D HESETS THE 
C0.!:1HAND REGISTER 'l 0 ALL ZEROS) 

l 

. \ 
i 
I , 

B. INITIATE .ALSEP COl)HAND 5A072 OR 5.A074. (THIS I 
CAUSES THE LSG COl,fi,LUm REGISTER TO H~Cru::t1ENT I 

c. 

(STEP) UPWP .. HD OR tiovJifvlA.tw ONE BINP.RY COUNT EACH I 
TIME THE COMMA~'D ~ S EXEC"LJTEJJ) : 

- I I 
WHEN THE PROPER C011L1Alm IS CONTAINED IN Tl'-;:E LSG \ 
REGISTER, .AS READ jOUT ON THE HSP FOEH...;.T, INITIAT~ 
COMHPJID 5A067. ('JjHIS CAUSES EXECUTION OF T.fiE 1 

COt-OOJm CONTAINED ITN THE REGISTER. REPEATED \ 
INITIATION OF 5A067 viTLL CAUSE F.E?EAT'w EXECUTION 

. OF' THE COMHAN"D COlfT.H:NED IN THE LSG REGISTER. ) j 

D. INITIATE .ALSEP CO~l\ND 5A070, 5.A072, OR 5A074 j 
TO CAUSE THE COMl·Ur.m REGISTER TO INCREMENT i 
EITHER UP OR DOI·JN i AS REQUIRED TO SET THE LSG l 
REGISTER FOR THE fXT CO:Mlvf...fu1>ffi. · . . ~ . .. t· 

E. CONTINUE COHlWID ~CTION UNTIL LSG INITIAL CON- ~ 
FIGURATION .AS REAJll OUT ON THE HSP FOW1AT IS IN I 
AGREEMENT \-liTH STEP 5. . j 

NOTE: INITIATE ALSEPl COl'-fMAlU)S 070, 072, ~ 074 .AS REQUIRED TO STEP THE 1 

LSG COHMA.ND REGISTER !HE MINIMUM NL1HBER OF. TINES TO REACH THE DESIRED I 
STATE. FOR EXABPLE,JF THE REGISTER BEADS ~ AND THE N"EXT COHl·iP .. ND DESIP..ED / 
IS 28, THEN THE QUICT' ST WAY TO ACHIEVE THI$ IS TO SEND 5A070 (CMD DECODER 
ON), THEN 5A074 (COU1i'Dm.JN)FOUR TIMES. IN THIS EX..~1PLE THE 070 RESETS THE! 
REGISTER TO .ALL ZEROS~ PJm THE FIRST 074 ST¥S TEE REGISTER TO .FJ.,L ONES · 
(BINARY 31 ) • EACH su?SEQUEJ.""JT 074 INCREr1ENTl TtiE REGISTER nowrrwARD ONE I 
BINARY COUNT PER COMHAl'ID. \ofrlEN THE DESIRED BINARY 28 IS REACHED, IT IS 11 

EXECUTED WITH A 5A067r . . .. . . . _ . . 



) 
! 

I 

I 

SOP 6-2 
LSG INITIJJ.. SET -UP 
PREREQUISITES: 

STEP 

PAGE 1 OF 10 

1 ------. -~ SYS-'TE'-;-;;:-r;::-.t,. " -i·::::/.t_..,).,}\ 
LEO 

--'--------- ---1 I 

REQlJEST NETHORK CON- ! SELECT LSG CPJili.T RECORDER I 
TROLLEPc TO SITE SE- 1 FOR~T #1 ON IL~CORDERS 2 & 4.j 
LE~T ~ON~LE FOR ALSEPII SELECT C/S FORH.A'r ON EECORD- I_ 

1 ~ SITE SELECT 
CONSOLE 

CO!'dAl-IDnG. _ ER #3. . 

2. 

4. COHHAND SLAv'E 
HEATER OFF 

INITIATE HSP J!--i\'D CONFIFJ•i 
DG16 READS OFF. 

6. REP.D COMMAh'D 
1
: ll READ FROH HSP THE DECIHAL 

REGISTER ! · VALUE OF DG-19 ( Q·ID REG) • 

I 
l 
! 
I 

I ! . -, ? • RESET ALL TEt1PER.Ai INCREMENT THE COl-1MAND l 
TURE RELAYS TO REGISTER BY INITIAT-

ING COMMAND 511.070, I I 
N/SEL ... I 5A072, OR 5A07 4 lllTIL - --. -- - ~ 

DG-19 REP..DS DECIMAL I 
28. I 

l 
8. VERIFY CMD INITIATE HSP FOfuV~~T & VERIFY ' I 

REGISTER COMMA.l.TD REGISTER READS 28 I 
I 

(Tll1P RESET). I 
I 
I 

9. EXECUTE INITIATE COMMhliD 067 

I j 
VERIFY FUNCTION I 10. INITIATE HSP FORMAT & VERIFY 

I · DG11 ALL READ N/SEL 



.. -~-' ·---.. --·- ... -~·-- ···-·---..·-1.o. ....... _. -·"'•'--~- . _,,__..• ... :..-~---J ......... _ ... __ ____ ... _ ..... .;..--.~-·-----·........-.- ......... ~--···-. -

SOP 6-2 PAGE 2 OF 10 
· LSG INITIP.L S:ST--UP 

-~------ Sl_T_P -1-----L_E? __ ----~ 
i 11. RES~::T POST PJ{P IHHTIATE G-illS 5A070 ,' . 
I GAIN i15A072, OR 51..074 TO . 
f INCREl·illilT C·fll REGISTE.t1: 
I iTO 30 
I ! 

l 
I ---, 

1-----------------------------------------r--------------------------~ 
l12. VERIFY G·ID l INITIATE HSP FORYillT & VERIFY 
l REGISTER 1 DG19 READS 30 (P PJ1P GAIK RST)L 

'--------------------~----------------~~'- I 

I 

13. EXECUTE ~INITIATE Cr.lD 067 

·---------
SET POST A1·'2 IINITIATE Cl·\1) 5A074 
GAir.' "'10 0,~co:;n I"'10 I"("~'·'"~<"':T c·"'" - ~- .HJ i J\ vl u.<t'l.w"' ''J.LI 

14. 

STEP IH.EGISTEH TO 29 

I -----------------4----------------------------l 
VERIFY C.·:D ,. I IlliTIATE HS? FO~G·~AT & VE?..I?Y I' 

HEGISTill DG19 P3ADS 29 (P PJ/2 GJJ:li Il:C). 
I ! 

------------------~--------------------1 l 

15. 

lnrTrrHrr~ h. }iK~IFY DG01 IG,".I:'S I.J?.P?..OX -6. OV ! 
·~··~~ .... "~- G·ID 5A0,_,7 ~~ DG02 AP?R:JX 0.0 HjCOF.F'-''SSFO::DI~\G 
~& EY£CUTE rr\·!ICE. · 

EXECUTE 

17. ACTIVATE PRESS 
TRPJ{SDuCER 

18.. VERIFY Ci·ID 
REGISTER 

19. EXECUTE 

i CHA1'G'"" ON AG01 • 1 i j, ' ...... 

\IlHTIATE CHDS 5A070, 
'5A072, OR 5A07l,. TO 
INCREHENT Ci·ID HEGISTER 
TO 13. 

~INITIATE Q.ID '5A067. 

I 

I 
INITIATE HSP FOR·iAT & VEEIFY I 

.DG19 READS 13 (PRES XDUCER ON)\ 

I VERIFY DG17 READS 11 0N. 11 I 
--------------------r-------------------~----------------------------1 
20. VERIFY FUNCTIOl~ INITIATE HSP FOPJv'illT .MID REP.D i 

PRESSURE 
, 

121 . ~RN PHESSURE 
~UCEROFF 

INITIATE G,ID 5A07l+ TO 

'

IllCEEHEl:·;T Cl·11) REGISTER 
TO 12. 

.. ' ·. 
----------------------------



SOP 6-2 PAGE 3 OF ·10 
LSG INITIAL SET-UP .t~OV 2 01972 
--·--·--·----..-- ·-------s~' s rf:T1s7r5l\T_A ____ j STEP I 

I LEO t - ------ --- -----· . ---- I 

22. VERIFY Cl·Z) IlriTIATE HSP FOPJ·Lt\..T & ·vERIFY I 
I 

REGISTER 
-· DG19 REJJ)S 12 (TILT HASS 

SERVO OFF). 

23. EXECUTE INITIATE Cl·::O 5A067 i I ·I 
I 

24. VERIFY P XDUCER IlHTIATE HSP FOFJ.f.ft_'l' & VERIFY I 
I 

OFF FUl!CTIOlJ AG05 READS OSL & DG17 READS I 
I 

OFF. 

\ 
25. TUFJ! HASS CliNG INITIATE Cl<ill 5!-..\)70' I n;SUii.E HE SERVE PO\·TE::El. IS AT I 

I I 
I I.CJ:.m fu_,GISlLh lLL_i:J)..:> 2. 1 

MOTOR o:n 5A072, 0~ 5A074 m:Tn, I LEAST 1/+ HA'l'TS. 
~' )"T1 ;'\D ~"'-::' -· .... C' I I 

------4------il _____ _ 

I 26. V'I;HIFY C:D II 

I REGISTER i _______ ___:.... ___ -----
1
27. EXECU7E j INITIATE Cl-11 5A067. 

I . 
-----~-

1 "')0 
',:._v. 
I 

PROCE::;D 

29 . UNCAG:;' '" SS & ~ 1',.:~ lrFI'T'I''T'-;;' QID 5'072 TO I 
I • ... .tl...l~ .tt I 

SET TO STl·.TE 3 'n:cm;:.u:;:;T 

ITO 14. 
Cl·lli HEGISTEH 

30. VERIFY C::D 
REGISTER 

I 
.31 • EXECUTE ' !INITIATE Q1D 5A067 

I& EXECUTE THO THiES. 

32. VERIFY FUNCTIOH 

.• 

.33. EXECUTE ' INITIATE Q•ID 5A067 

.34. VERIFY FUlJCTIO~~ 

.35. STOP HASS CliG INITIATE Cl-lDS 5A070,. 
5A072, OR 5A074 TO 
IliCHE2·1El·;T ThE Gill .RE-
ISTER TO 12. 

INITILTE HSP FOENA'l' & V:t~HIFY 
DG19 REJJ)S 2 (l·~.ASS HTR Ol:). 

r 

INITIATE HSP FOffi·iAT & \TERIFY 

I 
; 

I 

\ 
DG19 READS 14 (HASS IHCBEHENTJ 

I 
. .. l 

INITIATE HSP FOPJ.iAT & VERIFY I 
J 

_(G06 REfillS 3.860 VOLTS. i 
+ .1V) 

INITIATE HSP FOftl.iAT & VERIFY I 
! 

AG06 READS 3.'0':;7 VOLTS. (j::.1V 



SOP 6-2 PAGE 1,. OF 10 
LSG IlHTifJ.. SET-UP NOV 201972 
------STEP---~~ -L-EO-----r---S-YSTEilS7 D/:.. T ;\----~ 

---- --~---- - --, 
36. VERIFY CHD 

REGISTER 
'L' INITIATE HSP FORl-Li\T & VERIFY l 

DG19 REJJ)S 12 (TILT KASS i 
----------- SERVO OFF). 

I 

. 37. EXECUTE INITIATE Q{D 5A067 

38. VERIFY YuNCTION j INITIATE HSP FO?HAT A.IJD I 
1--------------------4-------------------- 1 \_

7

ER __ "_J_F_Y_n_G_1_2 __ R_~_A __ os_o_r_·F_. _______ \ 

39. 

140. 
! 

UNCAGE BEAl1 

Vl:~T{IFY CO:·~·lP2,:D 

HEGISTEB 

-t- i 
INITIATE c.~ 5A07 4 TO I I 

INCHEKSNT c:.JJ REGISTEFI 1 

TO 1 o. . I ! 
INITIATE HS7 & VERIFY DG19 \ 
READS 10 (SllSR BE!J1 Ul:CAG:2.:)).; 

. '-------
1-/:y-1-. -E-XE-•'t_;-"U-TB ~INITIATE Q.:i) 5/.067. 

I 1-
142. VERIFY FUNCTION 1 DETEFJHEE FRG1 CHART REcorw:sR 1 

f "'lltJV \Tf1TT\~.., (")"!,, ~00t1 /C"<.'TC"\IT(' I 

I SIGF'L VOTrn~G:;;,) I 
11-'- •J.J..r' .. .LJ • i 

I 

143. CAGE BEAH IF DG01 IS HIGHPROCEEI\ H. '~ +5.6V I 
I 

TO STEP 60. IF DG01 ! 1. t:! -6.0 
i 
I 

DOES l~Ol' CEJJ:GE VALUE I 

_ .. ..__.. ..... _..........,~ .....,..._ ~,"--'V t \'-'A-J..L-~'J...J..V 

INITIATE G·ID 5A074. TO (1-LU & KIN HDG ON THE STOPS ! 
I 

INCREl-lE::T Tr::E COl·11-Will lriTH GAIN AT STEP 2) I 

REGISTER TO 9. -- I 
I 

44. VERIFY CCl·iHJlJ-ill INITIATE HSP FORHAT & VEHIFY i 
REGISTER - DG19 READS 9. ! 

1 

45. EXECUTE INITIATE CHD 5A067 

I 

I 46. CHD :t-1ASS HOTOR INITIATE Ci·ill 5A070 & 
ON 5A072 UNTIL Cl:D REG I Sl " TER READS 2 , 

--



. SOP 6-2 PAGE 5 OF 10 
LSG IlJITI;J, ~~1'-UP .. 

N 0 V .2.0 .19_72 --------
STE 

------_ __,....... ______________ { ___________ , 
I 

-p LEO SYSTEt:s, D!,Ti\ 

1~?. 

48. 

49. 

50. 

51. 

! 52. 
I 

VF.::n:r·I CO:·~·UJ:ID 

IU.Y..IISTER 

EY....ECUTE 

VE..ii.IFY FUl:CTIOll 

RI:l·~Ov£ HASS //1 

VEHI?Y CO:·:t·L~JID 

REGIST::R 

EYiliCLJTE 

-

INITIATE Cl·ID 5A067 

iilHTI.h.TE c;vm 5!.070 & 
5A072 Ul:l'IL C!·ID 1\.EG-
ISTER Rf<~ADS ~14. 

j 

·I -
lnnTIA'.l'E C~·ill 5A067 

1
FOUR THiES. 

--- --
INITIATE ESP FOF.i·iAT & VERIFY. 
DG19 READS 2. 

INITIATE HSP FOR·~AT & VERIFY 
DG12 h?i>DS "0H'' & AG06 EAJ)S 

I 4. 552 :~''V. -
I 
I 

I 
l 

INITIATE HSP FOEl-i.AT & Vi~RIFY 
DG19 hEADS 14 (l-iASS I 1,: CRlJ::El'~T 

' 

I 
i 

I 

\ 
J • 
I 
i 

I • __________ .....;,i ____________ ._ ______________ \ 

53. 
I 

VF.JUFY Ftn;cTim~ I . INITIATE HSP FOI·J·l.AT &~ VEl\IFY I 

r .ll.G06 F..EfJ)S 3.141 VOLTS. 
i 

154. ID:ECUTE INITIAT:D G·ID 5A d6? i 
I I 

I ~'i_ .... T.''' JrJl; CT IOl~ INITIATE HSP FCPU·l.AT & VERIFY j J..c' J. 

i . AG06 RB.ll.DS 3. 17S) 

. 56. TUE1l H.ASS i>rGTOH DriTIATE Cl·ID 5A074-
OFF UNTIL C:.ill REGISTER 

READS 12. 
···- ------ .. 

57. VERIFY CO:·l}1PJ·~D INITIATE HSP FORl1.AT & VF.JtiFY 
REGISTE...'R. DG19 REJ..DS 12 (TILT HASS 

SERVO OFF). 

158. EXEG"tJTE INITIATE O·ID 5A069 L .. ~- "" '"" -
59. VERIFY FulWI'ION INITIATE HSP FOR>lAT & vl'.RIFY 

- DG12 READS 110FF.11 

60. illiCAGE BE.l.H- INITIATE Cl1IDS 5AO?O, I 
- - 5AQ7_2__, _ _Q~ -~J:91£_!~I,i!:_!L 1 -.. --

I Cl·ill REGISTE.tl._ :RLADS 1 0 



SOP 6--2 REV A PAGE 6 OF 10 
LSG INITIAL SET-UP 

. 
STEP LEO SYSTE21S/DATA 

-
_., ____ 

61. VERIFY COElWID H:ITIATE HSP FOFHAT & VERI.FY. 
REGISTER. DG19 READS 10 (SllSR BEAH UN-

- CAGED). 
- . 

62. EXE~CUTE INITIATE C.t·ID 5A067 

-
63. VERIFY FUNCTION DETEFi.fiNE FRG1 CB...A.RT RECORDER 

THE VAl,UE OF DG01 • 

64. IF DG01 DOES NOT CHAN,E 
IN VALUE, REPEAT STEP;: 
43 THRU 51--THEl·I PRO-
GEED TO STEP 65. IF 

- HIGH OR IF ON SCALE 
PROCEED TO STEP 70. 

--
65. EXECUTE l.fASS INITIATE Cl•'J) 5A067 

IN CP . .El-~ENT CHD SIX THiES. 
(RE.fO\lE T\olO 
MASSES) 

66. VERIFY FUNCTION INITIATE HSP FO.R..MJ.T & VEIUFY 
AGD6 RSP.DS 2.451 VOLTS. 

67. EXECUTE INITIATE CMD 5A067 

-

68. VERIFY FUNCTION INITIATE HSP FORHAT & vERIFY. 
.AG06 READS 2.488 VOJ::TS. 

69. REPEAT STEPS 56 THRU 
63 THEN PROCEED TO 
STEP70. 

-

70. TUIDI SLAVE HTR INITIATE CMD 5A063 
ON 

' 

71. VERIFY FUNCTION INITIATE HSP FOOIAT & VEP.IFY I 
DG16 READS 11 0N."-

' 

72. START COARSE IF r:G01 IS ON SCALE 
SCREW SERVO PROCEED TO STEP at ' .._- ·• . 
. IF HIGH ll~ITIATE CMDS -

5A070, 072, OR 074 
- UNTIL CND REGISTER 

READS 11 • . 



SOP 6-2 Rr-r;\7 A · · 
LSG INITIAL SET-lJP 

STEP 

73. VEIU:B'Y OJ1-~·1FJ:D 

REGISTER 

7L,. EXECUTE 

75. VERIFY FUHCTIO?·~ 

76. SELECT GROSS 
DO~·[~ COi·t·1JUID 

-·--· 
77. VERIFY CO:·:..:·L!~~ :D 

RI~GISTER 

f--.---------
78. EY..ECTJTl~ 

J 
I 

17. CUHl' L-: U £.; inti Vi l; G 
COJ1RSE SC?..E\Al 

' 

30. AFTER EACH FOU11TE 
Rf<.J?EAT OF STEP 73 

LEO 

INITIATE Cl-ID 5J.D67 

IlHTIATE Ci·ill 5A070, 
072, OR 07/+- m;TIL Ci·Tl 
REGIST:t~~\ P.E!J)S 1 / .o. 

IEITIATE c:.:D 5A067 I 
. I hE? EAT ST·EP ?i:!> EVERY 

5.5 lHJ:: UilTIL DG'J1 
CROSS:SS OVLB. 0'1 ., CIU.RT 
RECOIWEH. (UP TO 31 
Tlli.ES. ) 

TUPJ'l OFF SLAVE ETf 
AlJD CAGE T""~'~ ur 1l.u• .-

CLGE THE BE1~1. .-

81. SELECT PROPER ACTUATE lclAP OVERRIDE 
DRIVE DIHECTIOIJ A? ill I::ITIATE c,,m 5A0?2 
& CEAl!GE TO Aim FOLLOH WIT-~ Cl1D 
VEftiUER 5A067. -... 

. 
82. VERIFY FuNCTION STAY IN H.AP OVEHRIDE 

83. COI-JTIKUE DRIVI:·;G PJ:.PEAT C~·!.D 5A067 EACE 
IN UP DI.RFXTION .3 s:c:co:JJs m:TIL DGC)1 

READS m1 SCJ·.LE. TURn 
PFF HiiP OVEFJUDE. 

SYSTE>iS/Di"T A 

INITIATE ;:.~cp 
LJ.UJ. FOHHAT &. VE...J::JFY 

Gill fillGISTER READS 11 ( COl\ .• '\SE 
SERVO Oll). 

INITIATE tSP FOF~~·~A.1' & VE?JFY I 
DG13 REP.DS uSLEvl. u 

-
Il111'IilT£~ 1~SP FOFJ<J~T· & '/b;tiE'~ 
DG19 r:.:~JJ)S 16 (Gv'c.'S "'ll.UU DOi·fi, 
TILT DO'·l'') •• .d • 

-~ 
OBS:Slt\;E IJGCJI Ol'J Cii ... nhl -------- J 

JU:.. v u till.::. ~-
l<'OE CHOSSOVER FRO.i,i HIGct TO 
L0\1. 

.. ~ 

-

-

r:tUTIATE HSP FORHAT & VEHIFY 
DG19 READS 17 (VERNIER UP). 

-
I 

OBSERVE CP..ART RECOfillER FOR 
1D G01 ON SCALE COlilliTIO:.T. 



~ SOP 6-2 
LSG INITIAL SET -UP 

--
S I"EP 

84. INCR!!~ASE POST 
JU1P GAIN ONE 
STEP 

85. VERIFY CO~fV ..... t .. .ND 
REGISI'ER 

86. EXECUTE 

87. SHITCH TO FINE 
SCREW SERVO 

-

-
88. VERIFY Cl·ID 

REGISTER 

89. EXECUTE 

90. VERIFY FUNCTION 

191 .. STAR.T VERNIER 
DRIVE 

PAGE 8 OF 10 

-------t 
LEO S Y S T E', S 7Df· T ,._ i 

I 
INITIATE Cl·illS 5A070, 
072, OR 074 TO INCRE-
MENT COHHAND REGISTER 
TO 29. -

'INITIATE Cl:ID 5A067 

!INITIATE Cl·ID 5A07 4 
llTh'TIL CHD REGISTER 
READS 19. 

j . 

I 
5A067 !INITIATE CMD 

I 

I 
I 

I 

I~~TIATE CMD 5A074 
U~'TIL CMD REGISTER 
READS 17. 

I 1 Uh t\ i 
i ., 
' 
I 
.! 
• INITIATE HSP FOF.l1..t,.T & VERIFY i 

DG19 RE.ADS 29 (P ANP GAIN INC ) . 
-

I 
-

INITIATE HSP FORNAT & VERIFY 
DG19 REPJJS 19 (FINE SEHVO ON) 

I 
I 
I I INITIATE HSP FOPJviAT & VERIFY I DG1J READS "NOT SLEH. II 

! 
l 

I 
i 

I 
t 
I 
! _ __,.,.. _______ r-----------+-------------~· -- .. 

92. VERIFY COl1MAND 
REGISTER 

93. EXECUTE INITIATE CMD 5A067 
UNTIL AG01 READS 

INITIATE HSP FORHAT & VERIFY 
DG19 READS 17 (VERNIER UP). 

1 OBSERVE CHART RECORDER FOR i 
AG01 TO HOVE TO CENTER SCALE. : 

I 

-----~---~-----~1 
CENTER SCALE. 

94. TURN SERVO INITIATE CMD 5A074 
l-10TOR OFF Th"''IL Cl·ID REGISTER 

READS 12~ 



mP 6-2 
LSG INITIAL SET--UP 

---------r----
-STEP I LEO 

95. -VERIFY COi-iM.AND 
REGISTER 

PAGE 9 OF 10 

-----7-­
SYSTGlS D!\ TA 

-----------------, 
INITIATE HSP FORHAT & VERIFY i 
DG19 READS 12 (TILT HASS i 
SERVO OFF). I 

------------------~-------~-~-------+------ I 

I I._ -------------------r-----------------+-------------------------1 
96. EXECUTE I~"ITIATE CHD 5A067 

97. VERIFY FUNCTION INITIATE HSP FOPJ1AT & VERIFY i 
DG13 READS "OFF. !l I 

I ------------------r-----------------+-------------------------j . 
98. READ SHAFT 

ENCODER 

I -

99.. VERIFY COH11Al\'D I . I INITIATE HSP FOHKCI.T- & VF...RIFY 
REGISTEH i I C0t.ft.1AND REGISTER READS 01 

INITIATE cr-m 5A070, 
1 072' OR 07 4 UNTIL CHD I 

REGISTER READS 01 • 

I 1 
(READ SH.Cl.FT ENCODER). 

,-----!----.-----------
: 100. EXE:C'"t.JTE !,INITIATE COHt·WID 5A06i , __ 
!1 01 • OBTAIN VP.LID i INITIATE L;. HSP FOR.VLATS AT 20 

I ENCODER P.E.ADINGS I SECOND INTERVALS. 

!INITIATE Q1DS 5A070, I 102. INCREASE POST 
AHP GAIN AS 072, OR 074 TO INCRE-1 
REQUIRED MENT COl'1M.AND REGISTER 

TO 29. 

103. VERIFY COMMAND INITIATE HSP FOR~AT & VERIFY 
REGISTER COMMAND REGISTER REPJ)S 29 

(P AMP GAIN INC). 

104. EXECUTE INITIATE CMD 5A067 
AS REQUIRED. 

105. SEI' SEIS1IC GAIN 
TO HIGH (GID 08) --

106. BEGIN TEHP PLOT DG04 VS. DG01. 
STAB. PERIOD . -- - - - - - -- -- -------- -- ---- ------ - --··· -- -- --------·- --·-· -- - -

\ 

I 

I 
i 
I 
I 
I 
I 
' I 
I 
I 
I 

i 
I 

i 

I 
' 



-. 
) 

SOP 6-2 
LSG INITIAL SET-UP 

'1 .07. RELEVEL BE.tu•i ~I"O\>T AG01 TO DRIFT TO 
lliJ':.R BANDEDGE BEFORE 
~-CENTERING BEAH. I 
~EAT STE'?S 80 THRU 1 

PAGE 10 OF 10 

~4, AS REQUIRED. • I 
1----------+------l--------· 

i 
108. DETEPJ:HIJE TEHP 

HAS . STABILIZED 

.j
1

Cf1. ~~0~ii~~s 

I 

USE TILT ADJUSTHEUT 

1
PROCEDUHE SOP 6.3 

VERIFY FRm1 HSP .HID FROH PLOT ! 
THAT DG04 TEt·IP 1L.O.S STJ.BILIZED ! 

AND THAT DG01 DRIFT RATE IS 
ZERO OR NEAR ZERO. THE PARA­
METER V P.LUE OF DGO/+ SHOULD BE 
IN GOOD AG..."\.EEl..fENT IIT'l'H THE i 
VALUE OF DG11 SELECTED TEl1P. J 

I 
I 

I 
I 

-I 
I 
• I 

' I 
; I 

\ 

I 
I 

I 

I 

I 
~--------' 



. . SOP 6-:-J PAGE 1 01<' 5 
LSG: TILT ADJUSTEENT 
.PH.EREQUISITES: INITIJJ.. ADJUSTME1·~ COl!;PLETE PER SOP 6-2 

INTEGRATOR: KOH11AL BIAS: IN SEI~}riC GAIN: LOW POST A}f!? GAIN: STEP 8 

STEP LEO SYS"TEt-IS/DATA 

1. VERIFY BEAH INITIATE HSP FORl1AT & LOG 
-CENTERED & TE1<1P VALUES OF DG01 & DG04. .-
STJ>J31LIZ?J). 

2. START A PLOT OF PREP.<\..1\E A PLOT OF DG02 VS. 
DG02 (TIDf,L) VS. N-S TIL1' l10TOR STEPS. (±_5V 
TILT MOTOR POSI- Y AXIS; 0-26 STEPS X-P~IS.) 
TION. - -

3. ACTUATE N-S TILT INITIATE Cl.ffiS 5A070, 
MOTOR. 072, OR 074 TO n;CRE-

HENT THE CHD REGISTER 
- TO 20. . .. 

4-: VERIFY C~·ID INITH.1'E ESP FOF}Ll\.T TO V&'li.Ilri 
REGISTER. CHD REGISTER READS 20 (N/S 

- TILT ON). 

5. EXECUTE. INITIATE ClvlD 5A067. 

6. VERIFY FUNCTION. INITIATE BSP FORHAT TO VERIFY 
DG14 HEADS noN. II 

7. SELECT TILT INITIATE CMDS 5A070, 
MOTOR 11 UP. II 072, OR 074 TO INCRE-

MENT THE Cl·ID REGISTER 
T0-15. .- ; .. _ v ~ 

8. VERIFY ct.f!J INITIATE HSP FOR.HAT TO VERIFY 
REGISTER. CMD REGISTER READS 15 (GROSS 

UP TILT UP). 

9. EXECUTE. INITIATE C}ll 5A067. 

~0. RE'r'EAT srEP 9 VER.IFY FR.OM HSP THAT DG02 
- illi"TIL TILT l10TOR. VALUE DOES NOT CHA..WGE WITH .. 

REACHES FULL UP . - EXEGUTI ON OF ClviD 1 5 (TILT 
(STEP 26). MOTOR IS FULL UP). PLOT TILT 

MOTOR STEP 26 V S. DG02. 

-



, SOP 6-3 PAGE 2 OF 5 
LSG TILT .ADJUSTivlENT 

NOV 201972. 
.. ·-.,_) 

-·-·-'' 

STEP LEO SYSTEHS/DATA J 
11. CHANGE TITJT INITIATE CHD 5A072 TO 

MOTOR DIRECTION. INCRE·llilJT CHD REGISTEF 
TO 16. 

12. VERIFY GriD INITIATE HSP FOR1·1AT & VERIFY 
) 

REGISTER. CMD REGISTER REP.DS 16 (GROSS 
DOvlN TILT DOV.rN) • 

13. EXEG'lJ'l'E. INITIATE Q{D 5A067. ' ~ 30 SEC INTERVALS. (: 

14. PLOT VALUE. INITIATE HSP FOHl·1AT & PLOT 
DG02 A'l' EACH TILT NOTOR STEP. 

15. HEPEJ~.T STEPS 13 PLOT EACH 110TOR STEP, IN SUR-
& 14 m;rrL DG02 Il;;G ACCURATE COill~T OF HOTOP.. 
VALUE PASSES STEPS. 
THROUGH A HININUl·~ 
VALUE AlD FOUR ( 4) 
UAmAn C'mDn C' VTW'T D 

I i"lV.l.V1L U.l . .t..:..U.. '"-1 .J. .LJ.....J.!.Jl .. /1 ,. ·-TYT 1-T,Tt'""' "':T 1, T 'r7L, ~ r~ 1 

I J.I..L.v.LHU V .tl.J.JU.Uu VJ.' l 
DG02. 

16. CHANGE TILT INITIATE Q·IDS 5A070, 
MOTOR DIRECTIO~. 072, OR 074 TO INCRE-

l1ENT C.MD REGISTER TO 
15. 

•. - . 
·-

17. INITIATE HSP FOill·1AT & VERIFY 
CMD REGISTEH READS 15 (GROSS 

' UP TILT UP). 

18. EXECUTE. INITIATE CliD 5A067. @ ·30 SEC INTERVALS. -

19. PLOT VALUE. INITIATE HSP FOR11AT & PLOT 
VALUE OF DG02 VS. MOTOR STE? 

.. 
20. REPEAT STEPS 18 PLOT EACH NOT OR STEP IN SURHW 

& 19 UNTIL DG02 ACCURATE COUNT OF MOTOR STEPS 
VALUE PASSES 
Tii.ROUGH A i'liNihl.l}~ ... . ---- __ .. - .. 

VALUE & FOUR(4) 
MOTOR STEP.;· YIELD /.r 

RISING V.ALUESOF. < ; . 

J DG02. 

-

) 



SOP 6-3 
LSG TILT ADJUSTI1ENT 

STEP 

21. REPEAT STEPS 
11 THROUGH 14 
ID~TIL THAT EOTOR 
STE'P CORRESPOND­
ING TO. THE LmiES" 
VALUE OF DG02, AS 
DETEHHIHED F.t\.01;1 

_ THE PLOT, IS 
m.:..ttCHED. 

22. SHITCH TO Ej~l 
TILT HOTOR •. 

LEO 

I1TJ:TIATE Ci,IDS 070, 
072, OR 074 TO INCHE­
HENT THE CMD REGISTEI-l. 
TO 21 • 

PAGE 3 OF5 

SYSTEHS/DATA 

INITIATE HSP & VERIFY TrffiT 
THE VATJUE OF DG02 AGREES HITH 
NINH1UH VALUE PREVIOUSLY 
PLOTTED. 

.. --

PHT~P P.BE A NEH PLOT OF DG01 
VS. E/H TILT MOTOH STEPS. 
(±_5V, Y-AXIS; 0-26 STEPS, 
X-J.XIS). 

. r-------------------4-------------------l--------------------------l 
~3. VEHIFY CHD 

REGISTEH. 

R4. EXECUTE. 

~5. SELECT TILT 
UP DIRECTION. , 

INITIATE CND 5A067. 

I~'ITIATE CND 07 4 TO 
INCREHENT THE CHD 
REGISTER TO 1 5. 

INITIATE ESP FOREAT & VERIFY 
CMD REGIS'rER READS 21 (E/H 
TU.T Oli). 

PLOT CURF..ENT VALUE OF DG02 . 
AT STEP 22 ON THE 11 X11 AXIS. 

~----------------~------------------+-----------------------~ -
26. VERIFY OviD 

REGISTER. 

27. EXECUTE. 

28. REPEAT STEP 27 
. tTh'TIL TILT HOTOR 

REACF.ES Fli'LL 11UPII 
POSITION (STEP 26J 

I1TJ:TIATE OID 5A067. 

·- ~ 

INITIATE HSP FOP}iAT & VERIFY­
CMD REGISTER READS 15 (GROSS 
UP TILT UP). 

VERIFY FRO:H HSP TH.AT DG02 
VALUE DOES NOT CHANGE WITH 
EXECUTION OF Q.ID 1 5 /TILT ~ 

- MOTOR IS IN FULL 11 UP'); POSITim~ 
PLOT TILT MOTOR STEP 26 VS. 
DG02. 



· SOP 6-3 PAGE 4 OF 5 . 
LSG TILT ADJUSTHEl,JT NOV201972 

I STEP LEO I SYSTE:t.S/DATA 

CHJJ:GE TILT II,1ITI J~TE C:·ill 5A0'?2 29. ·• 
HOT OR DIHECTIOH. TO n:cn..::-:E::T p,.;;D 

REGISTEi. TO 16. 

30. VERIFY Ci·iD INITIATE HS? FOill·fAT & VERIFY 
REGISTER. CHD REGISTER REJ.DS 16 (GROSS 

DOH.N TJLT Do; .. :N). 

31. EXECUTE. IlHTIJ..TE c;.m 5A067. 

32. PLOT VALl.J"'B. INITIATE lT~P 
.l..:.u~ FOI-U·lAT & PLOT 

DG02 AT STEP 25. 

33. REPEAT STEPS :?1 PLOT EliC11 1-:0TOR STEP, I1;EU1t-~ 

& 32 m:TIL r:Go2 ISG J1CCUHATE cou:\T 0'~ l' l<O'J.'O?c 
PASSES Tl~:~:~YLGil A STEPS. 
HII~n:t-;:,1 1

/ i~1)~JE & 
FOUR (L;) 1·;0TOl1 
STEPS Y.TsL~) RIS-

I I Il~G V JJ,lJ"iS 0:!'' I T'\('f'\'"> 
,1...1\..A\,)~. 

34. CHPJ\GE TILT n:ITIATB Q.:JJ 5A072 
HOT OR DIHECTION. TO II; CFwSl·~El·~T C:iD 

REGISTER TO 15. 

35. VERIFY Cl·iD INITIATE HSP FOR,f.AT & \TFBI~Y-
REGISTER. . Q'iD REGISTER READS 15 (GROSS 

UP TILT UP). 

~6. EXECUTE. INITIATE Cl·ID 5A067. 

37. PLOT VALUE. INITIATE HSP FOPK4.T & PLOT 
DG02 vs. HOT OR STEP. 

.38. REPEAT STEPS 36 PLOT DG02 vs. HOTOR STEP. 
& 37 Ul:TIL TILT -
HOT OR REACHES -
FULL uup,ll 



SOP 6-3 PAGE 5 OF 5 
LSG TILT Al)JUSTHENT 

STEP LEO SYSTEHS/DATA I 
~------~-----------~·------------~ 
39. REPEAT STEPS 29 

. THROUGH 31 Ul'ITIL 
TH.A.T HOTOR STEP 
CORHESPOIIDI1!G 
TO THE LO\{SST 
VALUE OF DG02, 
AS DETEF11IN11J 
FROH THE PLOT, IE 
REACHED. 

INITIATE HS? FOPJ·1AT & VERIFY 
THAT THE VALUE OF DG02 .AGREES 
HITH HINIHUH V PJ...UE PREVIOUSLY 
PLOTTED. 

~------------------~--------------------~---------------------------~ 
!40. T1JRN TILT M01'0R 

OFF. 
IlJITIATE Cl•IDS 5A070, 
072, OR 074 D:riTIL CHD 
REGISTER REl\.D S 1 2. 

~x-----------------+--·------------------4---------------------------~ 
'~ 1 • VERIFY Cl'ID 

REGISTER. 
INITIATE HSP FO:SH.AT & VERIFY 
Cl"lD HEGISTER READS 12. 

r-------------------~-------------------·~------------------------------
~· EXECUTE. 

~3. VERIFY F'JNCTION. 

INITIATE Ci·ID 5A067 ~ 

INITIATE HSP & VEP..IFY :t.L'i.SS 
CHPJmE MarOR REP.DS OFF. 



SOP 6-1~ NOV 201972 PAGE 1 OF 10 
LSG TE::-~EP.ATGRE H:CF2·§NTH:G oD:TEGRATOH: SHOHTED 
PREl"'").EC£LJISITES: oc:::;:.2LETIOli OF IlliTHJ, SET-TJP (SOP 6-2) - oCO:·i:PLETIOH OF 

TIL'l' JJ)JU.S11-S2·:TS (SOP 6-.3) ·- oPJ...F.PJ.STEHS DG01 & DG04 STJ..SLE 
------- -------s-T-E~->--r--------1~~5---- ---- -- _e~--s'rs1=c:·:~-jr-: ... :~--;~-:----~~ 

1. lmLL [INITIATE C~-:DS 5A070' I I 
. SE:,lSOR BEA1>1 072, OR 074 TO I.lJCRE- 1 .. 

. 1~;'~9~ill REGISTER I 1 

12. VL.rUFY !INITIATE HSP FORH.AT & VEIUFY \ 
Clill REGISTE.."ft Gill REGISTEH Iill1illS 19 (FD:E l 

SERVO ON). .. - - I 
--------------------~------------------~---------------------------; I \ 

! ! 
--------------------~,--------------------r---------------------------1 

3. EXECUTE INITIATE CHD 5A067. 

4. VERIFY FUliCTIOH INITIATE HSP FOPJ-iAT & v.t.RIFY ; 
I DG13 READS ''ON." 1 

1----------------~-------------------~-----------------------' 
I I 

. 5. SELECT V:2R~:n:~ i Il!ITIATE C:·:Il 5A07 /1- i 
1 UP (oR VEI~:n::r:. 1 "'O r~c~··';:"'.",;· 'T G-:I) I 
1 nmn) I tlliGI,sT~;-·:rc; 17 (oRis)~ 
I 
~----------------

I ,--------------------+-----------------------------,6. 
I 
i 

VERIFY 
Cl·ID IlEGISTER 

1 !INITIATE IIS? & VEl\.IFY G-ill 
'HEGISTEH PJ::!J)S 17 ( Gll 18) 
l(V"'£HlJIEH. UP) (OR. VF:0lJTJ::B nm.r:J\; ! ~ . , I 

i 17. EXECUTE I I1HTIATE C:·TI 51i067 ll10NITOR PAf{DJETEH .AG01 ON CHART 
!REPEATEDLY m;TIL DG01 :m::COHDER UHTIL ITS VALUE 

. 
!REACHES A VJ.LUE OF !APPROACHES HIDSCALE. 
ZERO I . .. 

I 
! 

.I 
I 

8. · VERIFY DATA INITIATE HSP FOPJ<iA.T AFTER EACH 1 
5A067 Cl·ill. EXECUTE AJ::D VERIFY ; 

l \o.'HEN DG01 VALUE IS ZERO. i 
I 
I 

9. STOP SCREW I INITIATE Cl·IDS 51 ... 070' I i SERVO 072, OR 07 4 TO IlJCEE- ! 
_,. 

I . MENT THE Cl·ID REGI STE.'R 
TO 12. 

! 
10. VERIFY INITIATE HSP FORi-lAT Al-iD VEH.IFY 

CHD REGISTER ' I CMD REGISTER READS 12 (TILT 
~1ASS SERVO OFF). 

---



. SOP 6-4 PAGE 2 OF 10 
• . LSG TEHPE..'R.ATUP.E INCREl-1ENTING 

r--------1Eo-----~---svsrfr::SIDAri\ 1 

-----------------+--- -----~i 

STEP 

11. EXECUTE INITIATE CHD 5A067 

- - ~NITIATE HSP FORHAT AND VEPJFYI 
IG1J READS 11 0FF 0 l! . I 

-------------------4-Il-JI_T_I_A_T_E_CM __ ill_S ___ 5A070, .l , I 
072, OR 0711- TO IKCS.E- I 
l1ENT Q1D REGISTER TO 1 f 

------------------~------- ! . I 
!INITIATE HSP FOPJ-lAT & VERIFY 1 

12. VR11IFY FuNCTION 

CHD REGISTER READS 1 (READ I 
SW.FT ENC). . 1 

I 

------------~----------+----------------1 
INITIATE CHD 5A067 l ! 

' 
1
16. REP.D S}-IAFT 

1 EliCODER 
lnnTIATE BSf' FOFHAT Alill DETE?.-l 
~1INE & LOG SHP..F'T ENCODER VJ\~,u.Sf 

17. INCiill'1El'~T 

TEt•lP 

18. VERIFY CHD 
REGISTER 

19. EXECUTE 
-

20. VERIYi .FUNCTION 

21. W.AIT FOR TEMP TO 
STABILIZE AT A 
~'EH VALUE. (~ J 
HOURS) 

I Atll) SEN SOH T.SHP o I 
! I 

!INITIATE m~5AO?O, ~REPPRE A TABLE OF DG09/DG10 
072, OR 074 TO INCRE-1 (SRAFr ENCODER) VS. DGOL+ 

Jl'-1ENT CHD REGISTER TO j (SENSOR TEHP). 
125 o I 

I 
INITIATE HSP FORHAT & VERIFY 
Q>ID REGISTER READS 25 (TEMP 
INC 4). 

I~~TIATE CMD 5A067 

INITIATE HSP FORHAT & VERIFY 
DG11 RE.W s TEMP F.ELAY 4 II SEL. II 

! 

i 

I 
I 
\ 
I 
I 
I 
I 
I 
I (AIJ, OTHER F.ELAYS "N/SEC. II) 

INITIATE HSP FORHATS PEPJODIC.A t 
--. U1UIL DG04 (SENSOR TEMP) & DGO 1 

(SEI~1IC SIGNP~ VOLTAGE) HAVE 
[STABILIZED. 

. . 



SOP 6-4 PAGE 3 OF 10 
LSG TEMPERATURE INCHE1~J:r--::NTING 

-------------..- ·-------s Y s1tr 1s lDt\ 1-:-;\ -
STEP LEO 

I 
I 

22. REPEAT STEPS 5 
THROUGH 16 

. 

-
23. RESET TEHP INITIATE CHDS 5A070, 

RELAYS 072, 074 TO TNCREHENT 
CHD P..EGISTER TO HEAD · 

I 28. 
I 

I 
24. VERIFY CHD frNITIATE HS? FOR.HAT & VERIFY I 

REGISrER CHD REGISTER RE.ADS 28 (TEt'!P _ I l 
RESET). I 

25. EXECUTE J~NITIATE CHD 5A067 I 
I I ! 

26. Vb...:RIFY l'lJl~CTION ~NITIATE HSP FORl1AT AND vERIFY j 
G11 READS N/SEL FOR ALL TEt<P i 

FAYS. \. 
I • I 

lrNITIATE Q.IDS 5A~7o, I l 
27. INCR&HEHT TEMP I 

I 
~72, OR 074 TO INCRE- 1 ! 

fENT CMD REGISTEH TO I I 

6. J 
I 

23. VERIFY Q..ffi ~NITIATE HSP FORHAT Alm VEHIFY I 
REGisrER PHD REGISTER RE.ADS 26 (TL."'!P I 

. NC 5). 
1 -
I 

29. EXECUTE Ft.-~'ITIATE Cl·ID 5A067 

1 
30. VERIFY NITIATE HSP FORHA.T .AND VERIFY l 

FUNCTION )G11 RE.ADS TEHP RELAY 5 IISELII t 

ALL OTHER RELAYS N/SEL). I 
I 

~ . ' 31. WAIT FOR TENP TO ITTIATE HSP FORHATS PERIODICF 
STABILIZE AT A TIL DG04 (SENSOR TEHP) & DG01! 
NE~l VALUE (=:' 3 SEI&iiC SIGNAL VOLTAGE) HAVE 
HOURS) 

rABILIZED •. 

ULY 

. /' 



SOP 6-4 PAGE 4 01!' 10 
LSG TEHPERATURE INCREJ1ENTIUG 

STEP 
T 

I SYSTEflSfDATJ\ LEO 

--------r-------------------~--------------------------
32. REPEJI.T STEPS 5 

THROUGH 19 I 
--~--------------+------------------+-------------------------1 
33. VERIFY FUHCTION 

34. REPEAT STEPS 21 
.1 THROUGH 22 

IlUTIATE HSP FORHAT AND VERIF:d 
I 

DG-11 REPJ!S TE:t..fP ru::LAY 4 II SEL 11' -

. .!UID TEHP RELAY 5 11 SEL. 11 l· 
j 

35. INCREHENT TENP I INITIATE Cl>IDS 5A070' ! l 
I 072, OR 074 .A.ND IlJCREl I I ~~IT Gt·ID REGISTER TO I J 

W:B.IFY CHD + II INITL~TE HSD .... FOP:XAT J\:W \i.t,R.IFi 
REGISTER I. C.HD HEGISTER REJ\DS 22 (TEt--i:P ! 

INC 1). I 
I I I 

I -
_, 36 I . 
I 

37. EXECUTE I INITIATE CED 5A056 
·-

I 
! 

38. Vl"...BIFY FUNCTION -INITIATE HSP FORtvfAT .A1TD VEHIYil 
DG11 READS: I 

I 

l TEH.P RELAY 1 nsELn I 

TE!:1.P RELAY 4 11 SEL II I 
TEMP RELAY 5 11 SEL 11 I (ALL OTHER RELAYS N/SEL). 

f 
I 

39. INCREMENT T:Et<iP INITIATE Cl>IDS 5A070' I \ 
072, 074 TO INCREH.ENT! I CMD REGISTEH TO 23. 

' l 
40. VERIFY CHD INITIATE HSP FOPJ-1AT AND VERIFYj 

REGISIER CMD REGISTER READS 23 (TEt<iP I INC 2). 

41. EXECUTE INITIATE GMD 5A067 
I 
t 

. 1 
I 



-. 
-

SOP 6-4 PAGE 5 OF 10 
LSG TEHPERA'l'URE INCREi:~.JHING 

STEP 1 r..Eo-·--------;------s YS T-E-n s-TD-1-\-~ 1-1, j 

___ VE._R_I_F_• Y-FU··-N-,,-C __ T_I._O_l_x_1 _________ ---t-----------------·- 1 

1"J ~ INITIATE HSP FORH.AT MID VERIFY t.V'-. 

DG11 READS: I 
TElvfP HLY 1 Tl SE.Lil I 
TF11P R.LY 2 II SEL II 
Tll'LP R.L y 4 II SEL II 

.. TEHP FcL Y 5 11 SELl' 
(.Pn, OTHER RELAYS N/SEL) I 

I 
------------------+------------------+------------------------~ 

l I 43. REPEAT STEPS 
21 THROUGH 26 

------------------!-------------------+-------------------------! I I 
INITIATE C!·IDS 5A070, I 
072, AND 071, TO IN- I 
CREVlEJ:IT Q1D HEGISTER 

TO 26. I 

44. INCREHENT T.El{P 

,45. VEHIFY CHD 
REGIST&'i. 

INITIATE Ef% FOFJ1AT & VEHIFY 
CHD REGISTER READS 26 (TEHP 
INC 5). I 

I 
-4-6-. __ E_XE_CU_T_E _______ +~-I-N_I_T_I-AT_E_Q._ID_5_A_0_6_7_+I--------·---------~ 

i I ~ 
47. INCREMENT TEt·fP 

TO INCREMENT AND 
REGISTER TO 25. I I

! INITIATE Ct'ID 5A07 4 I! 

------------------+-------------------+-------------------------! I 
48. VERIFY CHD 

REGISTER 
INITIATE HSP F0ffl1AT & VERIFY ; 
CHD REGISTER RE.ADS 25 (TEHP . \ 
INC 4). j 

------------------+------------------+--------------------------' I 49. EXECUTE INITIATE Q.ID 5A076 
I ------------------+------------------+--------------------------,, 

50. INCREMENT TEMP INITIATE QID 5A074 

51. VERIFY CHD 
REGISTER 

TO INCREN.ENT Q.ID ,, 

~~mERro~. J 

INITIATE HSP FORHAT & VERIFY I 
CMD REGISTER READS 24 (TEMP 
INC 3). 



i. 
I 

SOP 6-/1- PAGE 6 OF 10 
LSG TEHPERATURE I1~CREHENTING 

STEP~ LEO s y s T [:] \ s IDA-(!\ 

52. EY..ECUTE I INITIATE Q1D 5A067 

53. - INCRW.tENT TE11P INITIATE 9!-m 5A07 4 
TO INCREV.EHT CJ:.ill 
REGISTE..B. TO 23. 

54. VERIFY Cl1D INITIATE liSP FOBHAT & \lERIFY 
REGISTER CHD :REGISTER RE.ADS 23 (TEMP 

I INC 2). 

155. EXECUTE INITIATE CJ:.ID 5A067 

56. VERIFY INITIATE HSP & VERIFY DG11 - FUNCTION RE./l_DS: 

I 
TE11P RELAY 2 11 SEL 11 

-
TEfviP RELAY 3 11 SEL ll 
TUlP RELAY 4 11 SEL" 

I TUlP P.ELAY 5 11 SEL ll 
I I (.ALL OTHER RELAYS ~;jSEL) 
1 

!
57. REPEAT S'1'EPS 21 

THROUGH 26 

}58. INCREMENT TUfF 

59. VERIFY CND 
REGISTER 

6o. EXECUTE 

61. INCRENENT TEl-lP 

! 

_I 

I 

Il'l""ITIATE CMDS 5A070' I ' 

072, OR 074 TO INCBEJ 
MIDi'T CMD REGISTEH. TO 
27. ~.-

INITIATE HSP FORI-fAT & VERIFY 
ClviD REGISTER RE.WS 27 (Tll1.P 
RELAY 6). 

INITIATE CMD 5A067 

INITIATE CHD 5A074 
TO INCREHENT CMD 
REGISTER TO 23. 

I 
I 
l -
! 
I 

I 
I 
I 
I 
I 

: 
I 
I 

I 
. I 

I 
I 
I 
I 
I 

' I 

i 

I 
I 



SOP 6-4 PAGE 7 OF 10 
LSG TEHPERATlJRE INCHEHENTING 

- =:J---sYs TEr1s?DA-r ~::------~ STEP LEO 
- - . ! 

62. VEHIFY CHD INITIATE HSP FOPJ{AT & VERIFY I REGISTER CHD HEGISTER READS 23 (T:EHP 
INC 2). I 

I 

- I 

' ! . 63. EXECUTE I INITIATE CHD 5A067 I 
I 

64. 
i 

INCREHK"JT TE1:1P INITIATE CHD 5A072 I 

TO IN CREt.ffiNT CHD I 
I REGISTER TO 24. I I 

i 

I INITIATE HSP F0Et·L4.T & VERIFY 
i 

65. VERIFY CMD 
i 
j 

REGISTER CHD REGISTER READS 24 (TE!viP I 
. I 

INC 3). I 

I - I INITIATE a® 
I I 

66. EXECUTE 5A067 I i 

l I : 

67. VERIFY FUNCTION INITIATE HSP FORHAT & VERIFY ! 

i 

I DG11 READS: l 

TEHP P.ELAY 2 11 SEL 11 
j 

I I 
TEMP BELAY J 11 SEL n . I 

l I TEMP RELAY 6 "SEL" 
. 

1 

(ALL OTHER RELAYS N/SEL) ! 
I 

I 
...; 

1~· REPEAT STEPS 21 ! 
I 

THROUGH 22 
.. I 

I i 
I 

69. INCREMENT TEJ.vf..P INITIATE CliDS 5A070' I -· ~ -- I 

072, OR 07 4 TO INCF.E- \ 
MEI\TT Cl1D REGISTE.B. TO 

I 25. 

70. VERIFY CMD INITIA'I'E HS'P FOFJ.fAT & \1"-E::RIFY i 
! 

REGISTER CMD REGISTER READS 25 (Tll1P I 

INC 4). I 
71. EXEC'"LJTE INITIATE CHD 5A067 

l -



'. '\ t. 

-SOP 6-4 PAGE 8 OJ!' 1 0 

· LSG TE·~ERATUP..E INCREl·!ENTING 

______ s_TE--P--1 __ -___ L_E_~---==~-L __ s_\_'sTfrTs7DAT/~ _j 

72. V'llliiFY FUlWTION INITIATE HsP J.i'Of1l<i..AT & VERIFY I 
DG11 REPJ)S: 
TEi:{P R.E.LAY 2 ll SEL II 
TEl-;? RELAY 3 11 SEL 11 

T:E1.1.P RELAY 4 11 SEL n 

T:El.•fP RELAY 6 n SEL u 

(ALL OT¥.E.i1 RELAYS lJ/S.si,) 

--------------------+------------------~---------------------------' 
73. REPEAT STEPS' 21 I 

THROUGH 26 

----+----+------' 

I 74. INCRE1ENT TEHP INITIATE CI·fDS 5A070' I 
072, OR 074 TO INCE.El 
ME:t..."T O·ill REGIST:G'R I 

TO 27. I I 

------------------~,------------------~--------------------------~ 
75. VERIFY Cl-ID - INITIATE HSP FO.Rl·~T & VEB.IFY j 

REGISTK't CHD REGISTE.'S. READS 27 (TEH.P I 
I RELAY6). I 

76. EXECUTE 
·--\ 

I INITIATE C}ID 5A067 I 
j I 

-------------------~-------------------+---------------------------
77. INCREHEliT TDfP 

78. VERIFY CHD 
REGISTER 

79. EXECUTE 

1 

INITIATE Cl-ill 5A074 
TO INCJill:.fEliT O·ID 
REGISTER TO 26. 

INITIATE Q10 5A067 

INITIATE HSP FORHAT & VERIFY I 
C}:ID REGISTER RE.4DS 26 (TEHP . II 
RELAY 5). 1 

------------------~------------------~----------~--------------' 
80. INCREHE:t...'T TEHP 

81 • VERIFY Q•:ID 
REGISTER 

INITIATE CI·ID -5A07 4 
TO IHCREHENT 00 
REGISTER TO 24. 

INITIATE HSP FOID1AT & VERIFY I 
CMD HEGISTER RE.?J)S 24 (TwiT' 

. RELAY 3). 



. . ' 

SOP 6-4 PAGE 9 OF 10 
LSG Tf2·1PEHATURE INCR.EY~NTIHG 

--s:rfv---~ LEo 

82. EXECUTE liNITIATE CHD 5A~~ 

83. INCREHErfl' .TUfF iiNITIATE QID 5A07 4 
~~~,,~1\CREl·lEJ·~T CHD 

~ -------~-·s_T_ER __ T_'0--23 __ ·-----+-------------------------I 
84. VERIFY Cl•JD . INITI.ATE HSP FORHAT & VElUFY II 

REGIST:EJ\ CMD Pt.EGISTER REP.DS 23 (TE.·lP 
RELAY 2). I . 

--------4-------------------+------------------------~ 
85. EXECUTE !INITIATE Cl·ID 5AQ67 I 

1-8-6-.·--VERI---F-Y_FU_l_J_CT_I_O_N-+1----- INITIATE HSP FORHP..T & V".b..."R.IFY l 
DG11 HEADS: 
'l'El•JP RELAY 2 11 SEf_,11 I 

t 

I 
t 

TEl-fP H.~"SLAY 3 liSFJ)I 

1
. 

TEHP RELAY 5 11 SEL u 

TEHP RELAY 6 11 SEL" I 
I,.-8-7-.--REP---E-AT __ S_T_EP_S _____ +i--------------

21 THROUGH 22 i 

188 IllCREt'li1IT T"'-lP i I_N_I_T-IA_T_E_Cl_-ID_S_50_0_7_0-+-------------; . ll u 
' I 072, OR 074 TO INCRE-1 ' .. 

MENT CMD REGISTER I I 
TO 25. - I 

i I 

89. VERIFY Cl•ID I INITIATE HSP FOR~T & VERIFY I 
REGISTER CMD REGISTER READS 25 (TEl-W 

I RELAY 4). 

90. EXECUTE INITIATE Q.ID 5A067 I 
91. VERIFY FlJN CTION INITIATE HSP FORHAT & VERIFY I 

DG11 READS: 
TEMP RELAY 2 11 SEL" 
TEMP RELAY 3 II SEL II 

. TEtvlP P..ELAY 4 II SEL II 
TEHP RELAY 5 11 SEL" 

:-n '1'1.."'\iJ:-' .l:(t;LAYt) b.l:;L II 

. (TlliP RELAY 1 11 N/SEL 11 ) 



'·I i. 

SOP 6-4 PAGE 10 OF 10 
LSG TEHPERATUHE INCREHENTING 

------------ ------ -----r----s I EP SYS-TE--f-·iS-7Di\Tf\ 
LEO 

----------+---------------- -----------------
92. REPEAT STEPS 

21 THROUGH 22 

93. PLOT TEMP DATA 

94. SEI' DIVERSION 
TElvfP 

PREP ARE A GRAPH OF SENSOR I -
TEl.iPS VS. FI1'E ENCODER VALUES) 
DETEF.l·UUE TEl1P HELAY SETTH~S i 
COR.>tESPONDING TO THE VERTEX ,

1

. 
OF THE P P...RABOLI C CURVE 
DESCRIBED BY THE PLOT. 

I 
IHITIATE c~ms 5A070, I VERIFY ~m F..EGIST~ BEFORE l 
072, OR 074 TO INCP~- EACH 5A067 EXECUTE. . I' 

MENT TH.E PI·ID REGISTER 'I 
AS REQUIRED TO SET 
TEl1P Rb':LAYS AS DETER- 1 

I 
MI~"ED FROH STEP 93. I 

1---i---1 ---+------1 
95. REPEAT STEPs I 

21 THROUGH 22 

·------------------l 
\ 

. I 
I 

I 
I 
I 

.I 



PAGE 1 OF _z
2 NOV2019t. 

-- ------s-Y-r:? ___ T _____ -------LEo---~·.1. sysrrT:sTri::-f:~-. ---~ 

~-~-. _B_I_A_S_I_U _____ -:rf-1-H-TI ]:f2-C:.-·8S- -5L87_o_, -·

1

, - . ---~ 
072, OR o7~- TO n:cr-.:s- 1 

·llillT GITJ FG::GIST~~ TO 3! - I ·. I 
~2--.--VE-~-,o-t,_I_F_Y __ C-,-~-------~--~------~~-----------+I-ll-11-_1-,I~J-,T-E_·_r_i~-)" __ F_O-,?-(--L-~T--8-~-VE-ER-~--I~:-·"Y---~ 

REGISTLR . Cl·iD H.2GISTER PJ;ADS 3 (BIAS IH) 

). EXECUTE jnuTIATE GITJ 5!-.067. I 
lvE!~H'Y I'RG~-1 CB.!·.l~T RSCC?c.D:sR 
jTHAT SEIS>iiC OUTPUT CHJU:G~S. 

1----------~'----~·------+i _______________ ! 
lrnl'Jnll""l-;;' rn."~S 5t:Or70 I 1 5. POST J.:.-? GJ,.IN 

AD.rtJ S'll·~Z ;T 
' l, .. ~ ).J \A .J...J .. _ ; ' I 

' 

j 072, OH 074 TO ll~C1ill­
l l'ilili'r Q·Il HEGIST:LR 

TO 29. 1 

.6
-. ~v'L'·_._.,\.1'.~.::0-.L·' c,.<.l'l] -+-----------+'--------------------1 

r.: _, _.:.v !' IlUTIXiE HS? F0:2-:AT &. VF.::.l.IFY l 
G.'·ill H.LGISTER f..B.L.DS 29 (i'OST 

I 1 P.HP GP~N IIi cmT: .. ~r~:iT) • ! P..EGISTEF. 

I 
-7. . H'Xl:'vf"'v•FT':.~ 1 J"Iml. T ,<,•:•-.' r"Tj~ ;:, ~n?7 ,. 

- .LJ .lJ _.__ 1 .l.s .J..t:..J...J....J v ... '.l.U ,./::..J\..1 • 

.I: ..... ....J_.v .. _ l-t.J..l1 _J.,lJ.-..w.J 1'-'..:.....:J I 
'L-DR rt:r.q G'T'.l l''n]-:•17'/Q.r;· 

_lKCL1;_:J~i1T_]2:G_~E~Z:D. I 
Is.. sErs-:rc G.U:t-J 1 nnTI.hTJ..~ ,..,_,w-s ~-.,.0-~-0- ,,- ---

1
i 

I 
..&,J \..J.i. "-' ,..JJ. l ' 

AS HEQ~JIRW. 072, OR 074 TO Il:Cl~-~ 
I \,'I,"1-','f' '"f!l'\ Ii"" ..... ~--.-,-, II I. ! 1.W _J. L!. ....u lf./....t J.. ~ l ;·~~ .. 

~~--9-.--V--L--.R-IF-.-Y.--OD-~-:-.u-J-.~----r,T_o __ s_. ________________ ~~!-I_N_I~T-I_A_T_b~--l,I-S? __ F_n_Jf-~-~!-iT--e-~-\~~-.R-'I-F-·Y--J 
REGIS?ER . I ,.,.xD nr s ( • Vi'-' nl~G I 'TER RJ:jJJ S 8 SEI S:.U C 1 

·10. EY..ECuTE 

~1'1. VERIFY FUl:CTIOH 

I iHIGH GJJN\. 
I I I 

I 

·1 ~NITI.ATE 

VERIFY FR0:-1 CHART RECOHD.Er'l 
TH!>T S}:I2·:IC o:JT.?UT HAS 
INCREASED. 

I . 
-1 

I 
----------1.--:---------L-----------' 

. . 



SOP 6-5 PAGE 2 OF 2 
FiliAL IlJSTRlJ1·fEUT SETUP 

l STE!-l --~ L[-0 - ·1 SYSTr:r~s/~~lli----~ 

-- 1-------------~---- --! 
112. 
I 
I .. 
! 

NOHHPL 72, OR 07 4 TO IIJGHE- : 
ENT a,m FLEGISTEH. TO ' , 

IliTEGRATOR ~lUTIJ.TE C::::OS )A070 i l 
{ i5. 
~--------~--------~ 
f 13 • VEHIFY Cl.fD 
r RE-GISTER 

l INITIATE HSP FOF~-iAT & VERIF'Y 
I Cl·ID REGISTER R.EJJ)S 5 (INTG, I NOP,H). 

-~----------------------~------~ I 
- I 

I 
EXECUTE 

I 
!IlHTIATE G·ill 5A067 

---------------------~---~·---------------------J-------------------------------~ 
VriDFY FUNCTION ! 15. 

16. TURN OFF COl.!J-W\D! INITIATE c;,m 5A071 
~r.~~n~n i 
J.IJ..:I\...1'\..J.JJ.W.l.L 

17. VERIFY :FUNCTION 

-. 
' 

I 

llERIFY FR0~1 CHART RECORDER 
HAT TIDAL OUTPUT DE.P Jlf,TS F?.OH 

JERO Al:D FPJ~S EODE GOES OFF 
GALE. (40 HINTJTE fiES.?Oi:SE 
ERIOD TO RET1J1i.H TO m1 SC.F.LE. ) 

l \ 

r 
INITIATE HSP FOHI-I.AT & ·v.c..."UFY 
COi·lHAKD REGISTER (DG-19) p,z_:..Ds 
11 lW FUHCTION. n 

I • 

I 
I 

I 
l 
\ 

l 



1. 'l " 

SOP 6-7 
r .. l1S FHISSION l10DE CONTROL 

PAGE 1 OF 1 
----------~-------- -

u.i.f:P ---- I -----, 
~m.- LEo SYSTE::i§/y~TA ____ ~--~ co?~0I:;.~lT?_' _· ___ -- --~ · I 

, ........ 

1 EHISSION OFF VERIFY AH lid P.ND 1'J1 1 ;I ZEHO 

3 

4 

OCT 123, 132, 13/+ ~Nll-'20 

CYCLIC HODE 
OCT 124, 133, 134 
FIL 2 ON 
OCT~-3, ~ 134 

\'24 \'2.5 NOV 211972 
OR 
- 2A. \ ~ s; \2 1 , \!A i:>l.~C.~t'W.It..tAtti>t~ \..OW c.o~~ (~3'.\.fjNC.t.Nt ~~ 

FIXED MODE 
OCT 123, 125, 134 
FIL 1 ON 
OCT~~' 134 

\'l~ \~!> 
HV ON 
OCT 123, 124, 134 

RECONFIGURE EX?. TO 
DESIRED CONDITION 

!VERIFY FIL.A.NENT v¥IL11.~.l.~:.;lf CttiL9.St~·r I 8 1 63 .. ;... f.:. 
FOR GYOhiB A:~B 250 ll't -L 1'8H­
FIAHD -

CYCLIC l10DE CHD PJ:D F'IXED 
MODE Cl'ID ARE HULTIFUNCTIONAL. 



' . 
I 

' 

:i 

< .• 

.j l. l 

SOP 6-6 
LHS ACTIVATION 

-,EREQUISITES: VERifY 12 WATTS RESER.VE POI·JER 
1 OF 1 

.;$ l 
~N.;.:.O.:.-. -'t----~L::.=:E:.:::O _______ ;-_S_Y_S~J-iJ·!~DAT~'~- _________ _QQ~lJ·LSJ}:§_·_~~--

L ... J- LHS ON OCT 036. 

UfS OFF OCT 041 • 

VERIFY HV OFF .AND BAKE 1 0-HATT DECREASE IN RESERVE 
OUT HTR OFF. - POHER. (C!viDs 125., 133, & 

134). 

1 0-'l.·lATT INCREASE IN RESERVE 
POW'.rili • 

.ltFTEI{ LSP DETONATIONS 

3 

4 

5 

I -

U1S ON OCT 036. 

DUST COVER GO VERIFY COVER GO. 
OCT 127, 132, 134. 

BAKE-OUT HTR ON OCT villl.IFY HTR ON. 
125' 132' 1.34. 

1 0-HATT DECREASE IN RESERVE 
PO HER. 

DH-17 

DN-18 

6 I1•1S STBY OCT 37. 
········· 

8 

10 

..-1TEAR 

11 
'-······ 

J ...... : .. . 

~ec£. 
REPEAT STEPS 3, 5, & RE~W ION PHP A. TEMP 
6 EVERY 3 HOURS FOR W"BEJ.'{ LMS IS ON. 
A TOTAL OF 9 HOURS o _...___ It l 0 <::.. 
.AFI'ER 9 HOURS OF BAKE 
OUT, TURN LMS ON OCT 
036. 
~Ci'QL \'2 S~ l g?;: \ i4_- ~= 
ION PHP ON 

~n. cx..n "'~MU Off 
READ ION PMP PRESS. 

ocr 127, 133, 134. 

ION H'IP OFF -AM -o"! < 0.~ ~~ 
OCT 132, 133, 134 

3UUSET 

AM-06 .AND .AH-05 Nov 2 f 1 ~ 72 
. ""ISS~).( ~t..\.~ '3'2.• 2-(.. 

AN-03 .AND .AH-04 

SELECT FIXED HODE 
OCT 123, 125, 134 

~w.-oS = +\o•c.- p.~-o! -<.. o.?>i~ ,. 
~ '··"'REQUIRES A.M-05 < 0°C AND 

A.M-03 < 0.3 ~ 

SELECT FIL #1 
OCT 123~ 13.3, 134 

-- -· ..:, ~ 

CliD HV ON 
OCT 123, 124, 134 

Ft\:tt(Z. 
VERIFYf\ON HSP. 

,VERIFY HV ON AND 
SCIENCE DATA. 



I l • 

SOP 6-·8 
l.HS J. PLATE STE.'P 

.. REQUISITES: FITh") MODE 

3 

4 

5 

6 

LOCK SHEFJ' 
OCT 123, 125, 134 

J -PLATE ST:E:P EN 
OCT 124, 133, 134 

S~l STFF 
OCT 123, 127, 134 

J STEP 
OCT 123, 125, 134 

J -PLATE STEP HJH 
OCT 125, 127, 134 

HV ON 
OCT 123, 124, 134 

VEHIFY 

PAGE 1 OF 1 

SEND Nffi·ffiEH OF TTI-1ES REQUIF..ED 
TO GET TO PROPER STEP. 

SEND Nill1BER OF THIE HEQUIRED. 



SOP 6-9 
T"'~ FILAHENT SHITCil 

PAGE 1 OF 1 
7~· 

I -I STEfl I 110. LEO S"0T~/C'/D \'<' 6 ~--=POI<IT·~Jl'f.§ 1. u __ :.~ .. :) 1 ~ ::..~~~----

1 EMISSION OFF VEPJ:FY pr 
;:rut 12 i!ID lMf 13 gg~~ 

OCT-123, 132, 134 -

DN\-'ZO 
-

SELECT REDUNDJ. .. NT -! 

/ FIL 
OCT 123' 133, 134 

(FIL l/1) 
OCT 124, 125' 134 

(FIL #2) 

~ !!ll -e:J-
....(1GT 12]' 12t._, 134--

-

I,,,, 

. 

, 

.. , . -

-- -- - --

,, 

. 



SOP 6-10 
LB.A.i•l ACT IV f:..TI o:; 

1
~-~~)-r---;'Gf) -
------r ---
A l;Y11F .. :-' D·:;'t-'I c~"'.-...~1:;'~ ... T 

!::E-.'!-.::::':.:::. ---=--J c'.-:::!..::'::"..;;~ 

1 1 1<' q; O'·' Qf''<l n 1? I 2 L~;~;, c~~s v~c~Lj..; ~ 1 . 
3 LE2·1 O?'F OCT 044. 

AB'Tv;-\, LS? DETO':ATIO;:s _,_.___ -------

4 LEJJ-1 OiJ OCT 042. 

11/14/72 
N 0 v 2 0 1972 CW~EGE #1 

. PAGE 1 OF 1 
--.., --J 

Syc::mr~' 0 /~l ''l't l CC'"'"''-TS I ..... \. .. 1 r-l:.· .... ), J.:-L ... • i J J-<~·~t,~J " 
......_---~---~· ----~-- ----, 

OBT t.n: ESP A1ill CliEC:{ 

VERIFY LE/J·l OH. 

.:3-~·.:.L.TT DECF.EASE HI RESERVE 
PO\·!ER. LEAVE Oll FOE 2 EOURS. 

3-HAT 'I' IH CEJ<;J,SE HI H.ESEF:v'E 
PO\-TER. 

3 -'lr,!P.TT IHCEEASE IN RES:STi.VE 
P01·Till. 

I 

5 1-:IRRO:R. CVR GO OCT 112 VERIFY GVR GO OiJ HSP. 

Is:( -Tr-l...-:10 a"r1,-..-,-,_, C"'r ...... ..,.c ......... :n 
• .r.:o:..:}:'-~(~-'::~..::'!:.:" .Ll_:::;:;__':-~:,!_i_:__::->~-h. 

6 I SDiiSOR CVR GO OCT 114. 

' 

L 
-~-------------J-------~----~~----------------~ 



ALSEP c;J 
SOP 6-11 BASIC 
LSP RZ:PLOSI7E PACKAGE DETOFATIOH LisrK!Ii~G 110DE PAGE 1 OF 2 

'EQUISITES: 1. \TE~TE'I Ti.AT ALL Ji.IJALOG RECORDEHS ilAV""E 1-;E\.J" HOLL OF P APEh & n:K. 

------ 2. VERIFY 6.3 WATTS FLESElf_vE_'_P_\·_m_~...--------~---------~ 
STEP I 
1JO. --+-----'I:.;.:-·F~D,"'-------t---S_Y_TS_T_IQ_ .. 1SjD }:.~!:r~·----+-·----· __ -----·~C;...:.0;:.:_1-=-'J·.:::1.E::.;?i:..:::.T S ______ , 

1 INITIATE C~-m 055 {LSP OIJ C/S ES'P V1~HIYY 5.3 
OPER SEL). HATT DEC:.'-iliASE IN HE-

SERVE PO\.fl'~R. AHllOTATE 
Cl·ffi ACTIOl( OH _ CjS 
ANALOG P..ECOHDE...'i.. 

~~\.~ 
-<:,~.9 

~·--···--~--------------------+-----------
0}1 C/S HSP v~IUFYrG':'?) 
WATT DECREASE n: ·~ 
SERVE POWER. .Al'llJOTATE 

/ ~ ~ . 

CODED FIRE PUI1SES 1-~fU--S-T-BE--l 
RECEIVED BY EXPLOSIVE PACKAGE! 

-11. 

IlHTIATE C·ffi 156 (LSP 
Pu'LSES ON). 

Cllill ACTIOH ON C/S 
ANALOG RECOP.DER. 

i~~~!:::r::.:: ~qs I 
~rte\.lts u.- ~ -ro ~E~ \ 

-~-{~--1-'I_F_Y_N-E'_T_H-OP-. J-~-T-n-. ...w-14'-Ql-+'-VE_F_ci_F_Y_r~-.0-T_H_Il_IG_U_'l_JU_S_lT-P._,__~T f-B·I-T-. RATE OF 35 3 3 BPs IN T2E I 
IHTE:·JDED I,SP fOFHAT OR OF SPECI.AL INTESESJ:. f.iO?iHATJ DATA RATE LSP :niT ::-IODEi 
HODE SEL CHD. lrs,.~onm on ~rn~~-TI:-IE 1

1 

OTlil!lR .A.LSEP ~XPErci--

.t:I....E.i:JTS. 

1---li---·--- -·----·-----l----·----'----··-+-----.. -------1 
........ /('& IF SYSTUf IS IN LOW 

BIT RATE, Ir!ITIAJ.E 
CHD 006 (EOFJ-iAL BIT 
RATE SEL). 

llUTIATE CHD 003 (LSP 
FOEHAT ON) • 

lJOfJ-tAL OPER...liTION IS DP FORH.ATi· 
TH~G AND rW:fhV.JI.L BIT HATE. I 

25 
SELECT LSP FOPJ1ATS 4 RECOP.DER SPEED IS +e- N:t-1/SEC. 
OR 5 ON RECORDER NO. 2 
AliD FOfu\1AT 6 OH RECORI-
ER NO. 3. ANNOTATE 
RECORDERS. 

----~---------------------~--------------·----4----------------------------l 

6 INITIATE CMD 170 (LSP A}INOTATE CMD ACTION 
GEO CAL), AS F.EQUIRF;D ON RECORDERS NO. 2 

AND NO. 3 

INITIATE Gt1D 1 63 (LSP 
GAIU NOPM) AND CMD 
164 (LSP GAIN LOH), 
AS REQ·u~RED. 

ANNOTATE CHD ACTION 
OH RECORDERS NO. 2 
AND NO. 3. 

f(l(l•A1' ~ \o.O..O 

F oQUi!JI't '5 - U$Go\ol 

Fort qAt C. . - ;..,_~<£~ 

NOV 211972 

LOH GAIN DECP.EASES THE NOF.N . .A..L I 
GEOPHONE GAIN BY A FACTOR 
OF 10. 



' l 
: 

·sop 6-11 
ALSEP C:i 
BASIC 

LSP EXPLOSIVE PACKP.GE DETO~IATIOH LISTEI'E~G HODE PAGE 2 OF 2 
.,,::EQUISITES: 1. VEF~IFY TiiAT A..LL AllLLOG EECORDEF.S HAVE lmH ROIJ., OF PAPEH & IHK. 

2. VEH.IFY 6. 3 HATT S :RESERVE PHR 

~~~: ··-----L-E-0----·---l>--. __ S_Y_S_T_2_ .. :_Sf'-.I] __ J __ A_T.:..A. ____ r-----~-Y.9~.-J·L?_tJTS --·-·---·;I 
8 

.... 

lJOTIFY :L:ET.I·IORK TD-fE 
OF Il~TKIDED DP FOFJAAT 
TIN'G lt.ODE Cl,ID • 

DETO~TATIOH OF ALL EY.PLOSTVE 
P AC.KAGES SHOuLD llA.VE OCc-:.ffi.P..ED 

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

9 INITIATE CHD 005 (DP 
FORH.AT OIJ) • 

ANr;OTATE Cl.ffi ACTION 0~; 

RECORDERS EO. 2 AND 
NO. 3. 

1------~--------------------~--------------------~----------------------------~ 

10 Th"'RIFY DP FORl-~AT LOCK- DP FORNAT NOP.JiAL 
UP .AND SET ALL DHUHS BIT RATE IS 1 C6o BPS. 
AND RECOFJ)EfcS TO PR.E-
LSP HODE FOP,HATS. 

1------+--~-----------------r----------------------r-------·----------------------

11 

•.. 

12 

n:ITIATE CHD 162 (LSP 
PULSES OFF). 

UITTIATE CND 057 (LSP 
OFF SEL). 

13 CHEc-te TEST COHPLETE 
O.N HORK SCI:':EDDLE AND 
LOG ANOMALIES. 

nyr C/S '-l"P •r::•''<IT:'Y~O ,- f-v-~ - ... ~ "_,.~..~.,. - -L~· 

WATT IHChJ~ASE HJ 
RESERv'E PmSR. Al'J"r;OTA'TIE 
Cl'ill ACTIOJ 0~~ C/S 
ANALOG RECOEDER • 

AI•:i'10TATE CHD ACTION 
ON C/S ANP.LOG EECORD­
ER. I VEPJFY 5. 3 WATT 
INCREASE IN RESERVE 
POWER. 

LSP liAS lJO STAJ:i"'DBY HEATERS 
AND I•IILL NOT BE COHHANDED TO 
ST.AlillBY. 



SOP 6-12 
LSP PASSIVE LISTE.!:iiFG HOr'E 

.ALSEPCH 
BASIC 

P~Vf::P.EQUI SITES: 7. 3 1-JATT S B..ESERVE Pl~lf'c PAGE 1 O.F 2 

~'1 I 
~ 

l~t~~ .· . LEO SVS"'F"SLT) ~T' COl·ii·L~~r~1T S ..L l. J.:."ll J. .......... 1\. __ ,._ ... ___ ~ 
-~-

1 · IEITIATE Ci·ill 055 (LSP ON CIS l-JSP VERIFY r::. -:; 
I 

:;:> • .-~ 

_ OPEE SEL). I~ATT DECFEASE IH HE--
SEHVE PO"\<!EH. .ANNOTATE . 

C:ID ACTIO!( Oll C/S ~ · 
I:_ 

~~ALOG RECOI\DER. 
-- ------------ -----·- -

2 NOTIFY NETHORK Tll-fE ·- - T:11T - - ~ r .,.., "'\ "1 ..- Ti - ~ j,") ""') BPS IH THE 'lEnTr 1. r;OTaL1G U~1USvAi bll RATE OF 35;>3 
0}" INTKillED LSP FOE- OR OF SPECIP..L IliTEFcESI

1 :~OFJ·iAL DATA RATE LSP Fi/iT 
HAT HODE SEL cgD. IS GOiliG 0" l< lUTE Ti-IE HODE. 

OThER P..LSEP E:ZPEJ:l.I-
1'1EI:~TS. 

-
3 IF SYST.Et-1 IS IiJ LOH NOf:X1P..L OPERATIOlJ IS DP :FOFJ.fAT 

BIT RATE, INITIATE 'l'ING AND liORHAL BIT RATE. 
Cl-ID Q'l" ~,_,o (NOFtHP..L BIT 
RATE SEL). 

~·- "·-----------------M~----
4 IIJITI.ATE c;.m 003 (LSP S:SLECT LSP FO:PJ--1..1\T S I+ RECOF;DER SPKSD IS 10 HH/SEC. 

FO:HN.AT OH). OR 5 0" ,., RECORDER l'JO. 
2 Atm FOP .. HAT / 0'\i 0 

RECOHJJER I-TO. 3. ,.""'' 
ANNOTATE RECOF~DEB.S. 

i\ ' -~ - -
5 INITIATE CI·ID 170 (LSP Al\iriOTATE c~m ACTION 

GEO CAL). ON BECOEDEES l,IO. 2 
AND'NO. 3. 

- ' 
6 IiUTIATE C!YiD 163 (LSP .ANNOTATE CJ:<JD .ACTION 10\.f GAIN DECF.EASES T~i.E HORt·iAL 

GAIN NORt1) Plill CHD ON RECOEDERS 1\10. 2 GEOPllOliE GAIN BY A FACTOR OF 
. 164. (LSP GP .. Il:; LQH), .Alill 1~0. 3 • 1 o. -

AS EEQI.JIRED. 

7 llUTIATE CMD 170 (LSP A.ITI-;QT ATE CHD ACTION 
GEO CAL). ON RECOEDER NO. 2 

8 NOTIFY 1lliT ~JOR..T\: THIE LSP FOf-J.iATTING MODE m~ Tili,E 
OF TI~T.Ei:.[)ED DP FORNAT \triLL BE APPROllViATEL Y 30 
TL~G HODE CND. I HINUTES. . 

I,, 
HITTIATE CHD 005 .ANNOTATE Q:ID .ACTION 
(DP FOFl1AT ON). OH RECOFJJERS NO. 2 

i', ' AN"D NO. 3 • 

. 



"·s6:P -, s-1 2 
LSP PASSI\lE LISTE1HIL.1 HODE 
P:::-'...t~EEQJI SITES: 7. 3 i·lATT S E.ESEF-\/E PWR 

ALSE:PCH 
BASIC 
PAGE 2 OF 2 

·~F·----------------------~----·--·---------------~----------------------------~ 
..._..L . .e-;e i 

.JIQ-~------L==E9_______ SYSTE!·:S/DATA C0~·;.·1WITS 
1 o ~vE5ciF 1 r;;-~;:~.r_;:T-wc~- -DP F"'ru•J\_;-~~~m.;c;;u=·fJJ~:..:..u..~---·----~ 

UP AI-.D SI~T .ALL_ DRu-;.iS BIT RATE IS 1060 BPS. 
N'ill EECOHDEI~S TO PHJ!..";-

'· - l,SP goDE FOFJ1ATS. 

• I 

--- --------·-------·- -----------· -------------------· 
INITIJSE CND 057 (LSP 
OFF SEL). 

A::IIOTATE Cl·ID ACTIO~~ 

mi C/S Al-JPJJOG RECORD­
ER. VERIFY 5.3 HATT 
INCREASE IN HESEHVE 
PO\;!ER. 

LSP EAS NO STANDBY HEATERS 
AJ'lD ~riLL HOT BE COi,TI:W-lDED TO 
STA1'1DBY. 

1-----!------------------- ----------·------+------------·--·-----
12 CEECK TEST CQ.lv:J?LET!i: 

0"' vlOHK SC:t-::EDULE AND 
LOG .AllOKA.LIES. 

1------~-----------------------------------------------~--------------·-------------------



..... ~-

SOP 6-13 
HF'.E TC~\ LESS THAN 273°K 

NOV201972 

1 READ Rr:s. Pi.ffi 

2 Cl:·ill HFE TO STBY P.El\.D vpc 
J. !....w\.J. P\-,'P.. Il,J STBY Gill 046 

.3 G~·m HFE TO OFF REJ:.D m::s. p;.m p·1 
"' 

QTi'~ l. ~ Cl.·ill 050 

A. 

B. 

H' STBY P\·!R GREAT~;R THai 4 \-!!:.TTS, CUD q-_c m;. LEAVE OIJ UHTIL 'l'E.:·fP 
DECREASES TO 250cl

1
;~, THEN C.~ TO Sl'3Y U:t:~:JL LUNAR SUl:IUS.:'.:. 

IF STBY P~TE?.. LESSt 7;;:;~IJ /T \·:'1~T'l'S, Gill 1-I.FE TO EITHER STBY OE m; Hl:ICH­
EVER IS J.Jic"XI~·:u"";.·! PJm DISSI? J.'ii01:. 

DAY· l'Tit'T ,_ • .1.. 

l\-DTE HFZ OIJ J O'l 10 ?\·l 0 / \l 

HFE STBY 4 "'1 r Jr:J .. ,( "' ,::;,, 

., 
t •• •••• -.· • ·· ...... 

... f·' .. 

.. . - ~:. ; : . 

. . .. 
t~------4-~--~-----------------------~--------------------· . . . : :_ . . . . .: : .. 

. :: .:. - -. : ....... . . . .· -r·•. • ;·, . ·:· .. • 

. . . . ·. .. \. . .. _::_ .. 

·; -. ·.···· ..... 

.:,. : 

. -·-·:·.·- . .. 
•• .: 4 

.... : . · .. !' ··:- ... .. .... • • 

. I 
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