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PREFACE 

This page change notice (PCN) is a partial revision and should be 
incorporated into the basic document, dated.May 15, 1971, according 
to the page change instruction sheet which follows this page. 
Incorporation of PCN-l will make this handbook current as of 
July 29, 1971. 

This document has been prepared by the Lunar/Earth Experiments Branch, 
Flight Control Division, to detail the Operational responsibilities and 
procedures of the Lunar/Earth Experiments Branch personnel assigned to 
the flight control of Apollo lunar surface experiments package (ALSEP) 
missions. This shall be the governing document defining specific con— 
duct of ALSEP operaxions and missions. This shall be the governing 
document defining specific conduct of ALSEP operations and pertains to 
all activities to be conducted in Room 31MB of the Mission Control 
Center (the ALSEP control area) for the operational duration of ALSEP 
control. Procedures and.positions which interface with these described 
herein shall be as specified in the applicable Flight Control Operations 
Handbook. Information contained within this document is effective as 
of July 29, 1971. 

Questions and comme�¿ts concerning the contents of this document should 
be directed to FC9/Mr. Paul D. Nering, Jr.; 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, 
Manned Spacecraft Center,  Houston, Texas. 

Approved by: 

/James E. Saultz, Sr. 
’ Chief, Lunar/Earth Experiments Branch 
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SECTION 1 

GENERAL 

INTRODUCTION 

P ose 

This document comprises a set of Operational philosop�¿ies, 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 31hB. 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. 

ALSEP PREMISSION OPERATIONAL DOCUMENTATION 

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

plans, procedures, and contingency problem solutions. 

ALSEP stems 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. 

§E§§3 Mission Rules 

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

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

sion rule will be documented in the mission log and, if Just i f ied,  the specific rule 

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

with appropriate concurrence and approval of other center elements. 

§£§§§_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 LM 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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ALSEP‘MISSION OPERATIONAL DOCUMENTATION 

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

historical purposes. 

Activity Planning_Guide 

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

schedule and activity guide for all deplqyed 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 t o  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 roam and 

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

(sun angle of ze ro ) .  

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

Central Stat ion,  Experiment 1, Experiment 2, Experiment 3, Experiment h, 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, da te ,  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 "fbrced" 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 t o  other ASE's. 

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

Deploygent Log 

A deployment 103 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 t o  

the heginning of normal ALSEP Operation. 
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SPANZMisaion Evaluation Action Reguest ‘SMEAR! 

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; 

DATA 

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

recorder charts, and miscellaneous text generated during or as a result of realdtime 

operations. 

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

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

future operations. Scientific data shall be distributed t o  the appropriame_principal 

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

tional and scientific data - - t h e  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. 

OPERATIONS PLANNING MEETINGS 

Operations planning meetings shall be held periodically t o  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, P I ' s ,  ALSEP flight controllers, and any other personnel concerned 

with conduct of the mission. 

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 specif ications, 

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 t o  fulfilled work schedules, high-speed printer hardc0py, 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 t o  data which are 

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

bility of the ALSEP Data Engineer.) 

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

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

.able. Marked—up documents in the f i l e ,  based on real-time information, shall be 

the basic f o r . a n y  required future revisions to  those documents. 

ALSEP SYSTEMS FLIGHT CONTROLLERS 

General 

There shall be three ALSEP systems flight controller posit ions, 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 BlhB of the M00. 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 systemé 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 dut ies.assigned SYSTEMS and DATA in the event these positions 

are not manned 
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ALSEP Sgstems Engineer 

Duties of Ege ALSEP Sistems Engineer.- The SYSTEMS shall perform.the following: 

A. Be responsible for configuring data display 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&0 

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

validity 

E. Participaxe in analyzing systems data and troubleshooting in case of non-naminal 

indications and recommend corrective action t o  the ASE 

F. Contribute t o  maintenance of the operations 103 

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

stétus 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 fol;owing: 

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, f i l ing, 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 accomp 

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 t o  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 t o  approval by the POD 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 doéuments: 

l. 'SR-502, Rev 1 (ALSEP Generic Requirements) 
SR-502, Addendum.l (ALSEP MCC Detailed Command Requirements) 

. ALSEP Data Book, Volume V of the CSM/LM Spacecraft Operational Data Book 
Flight System Familiarization Manual, Revision A 

SR's 1070 - 107l (ALSEP Remoted Site Telemetry and Command Programs) 
. Interface Contrbl Specification for MSFN/MCC/ALSEP Operation 
. Network Operations Procedures 

. ALSEP Data Pack 
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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. 

CONSOLE AREA 

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, hlho and hlhl, 
to.support ALSEP (figure 1-3): 

Loop NAME gagglMONITOR CAPABILITY 
1. ALSEP SYS T/M 
2. ALCS CMD/NWK T/M 
3, PI COORD T/M 
h. ALSEP GOSS T/M 
5. FD (3RD FLOOR) T/M 
6. FD (2ND FLOOR) T 
7. SSR CONF (3RD FLOOR) T/M 
8. 533 CONF (2ND FLOOR) T/M 
9. SSR VEHICLE SYSTEM 3 (3RD FLOOR) T/M 

10. SSR VEHICLE SYSTEM 3 (2ND FLOOR) T/M 
11. GOSS CONF (3RD FLOOR) M 
12. GOSS CONF (2ND FLOOR) M 

1-6 
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LOOP NAME TALKLEONITOR CAPABILITY 

13. ALSEP DISPLAY T 

1b. 600 T 

15. COMM CALL T 

16. DISPLAY T 

17. AFD CONF T/M 

18. APOLLO CHIEF ENG ' ' M 
19. E0 CONF MIT 

20. SCIENCE cooan M/T 

-21. GOSS 2 M 

The use of each loop is as follows: 

A. ALSEP system - This 100p is to be used for flight controller coordination with 

the Program Of f ice ,  P I ' s ,  and EXPO. 

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

with ALCS operator and ALSEP network. 

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

tion with their support personnel. 

ALSEP GOSS CONFERENCE - This loop is t o  be used by flight controllers and network 

controller for MSFN coordination. 

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

to brief flight director on status of ALSEP. 

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

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

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

‘ deployment). 

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

M&0. 

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

prdblems with GCC. 

COMM CALL - This loop is t o  be used by flight controllers for coordination of 

problems w�¿th VOICE and GCC. 

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

prdblems. 

GOSS 2 - Backup to GOSS CONF. 

AFD CONF - Coordinate with MOCR AFD. 

APOLLO CHIEF ENG - SPAN ROOM coordination. 

E0 CONF - E0 conf with MOCR except FD. 

SCIENCE COORD - S&AD coord with SPAN ROOM. 
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ALSEP Coqggpd Systgg 

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 gpdule (figure l-h).— 

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

of the command t o  be.executed. (Example: Octal Command 123 — dial in 1 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 

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

C, ENTER/INVAL REQUEST PEI - 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 FBI will illuminate. (Note that the same information now 

appears in both the COMMAND 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: 

1. Console is not site selected. 

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

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

h. 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 t o  MSFN if  the INVAL REQUEST FBI is illuminated. The top 

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

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

guished by correcting the condition which caused the INVAL REQUEST t o  illuminate and 

redepressing the ENTER PBI. 

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

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

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

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

illuminate the lower half (DISABLE). 

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

the light indications in the COMMAND EXECUTE readout windows, ENTER FBI, and 

EXECUTE/VERIFY PBI (light status for these indicators established in the enable 

1—8 


























































































































































