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The MOPS will be required during the entire mission period. This

includes the 16-hour unmanned phase for S055 support when the MOC

is not required. MOPS primary uses during this 16-hour phase will

be to supply trajectory and attitude predictions and to perform a

caution and warning limit sense function for the systems parameters.

Several application programs that will be used to provide specific com-
putational support are defined below.

A.

ASP (Activity Scheduling Program)

The ASP is a computer program residing in an IBM 360, The ASP
required to support the scheduling and planning of the Skylab
mission activities in both a premission and mission environ-
ment. Constraint analysis will be based on the availability
of the crew, hardware, trajectory, attitude and pointing, and
consumables. Constraint analyses are performed in support of
the scheduling algorithm which attempts to schedule a flight
plan free of conflicts.

PEARL (Program for EBS Analysis and Rapid Look-Ahead)
The PEARL is intended for evaluation of the electrical power
capability of the OA based on the detailed trajectory, attitude,

earth-sun trajectory relationships, and the onboard equipment
status. The routines involved will consist of detailed models
of the ATM and OWS solar arrays; the ATM and AM power channels;
the CSM fuel cells; the AM, ATM, and CSM batteries; and other -
EPS related onboard equipment.

The PEARL is used in conjunction with the ASP to assist in
scheduling mission activities.
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MMP (Momentum Management Program)

The MMP is intended to evaluate the attitude profile contained
in the ASP to determine if that profile is within the capa-
bility of the CMG's, to predict TACS firings, et cetera. The
model will integrate the torques produced by drag, vents, and

the gravity gradient and will then react to those torques by
reorienting the CMG gimbals to absorb the changes in angular
momentum.

ADDT (A11 Data Digital Tape)
The MCC ADDT system is designed to create and maintain telemetry

data bases over an extended period of time (36 to 48 hours ).
It logs all post-pass data from all Skylab sites.

MDRS (MCC Data Retrieval System)
The MDRS is designed to retrieve and process telemetry and tra-

jectory data from the established data bases. This data will
be retrieved in a near-real-time environment and provided to
the uses via a variety of output devices and displays.

The types of logical and mathematical computations required in
the MDRS are similar to the processing in the MOC.

The large majority of MDRS data requirements will be generated
from the CRT terminal and displayed on the terminal or DTE in°
a tabular format. A limited display generation capability
with a fixed output rate and duration will also be available
directly from the MOCR or SSR console.

The tabular MDRS displays may be designed with a Timit search
routine, a maximum/minimum search routine or another routine.
A routine design could be chosen according to the particular
data that would be displayed.
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. III. PROGRAM INTERFACES

Program Interfaces relating the functions of the several computer

systems are necessary to enable certain required processing.

Although all interfaces are not finalized, those already defined
. may be summarized as follows:

Interface Example of Data Transferred

MOC to MDRS 1. DRR data editing status
2. STDN site status information
3. Look angle plots and digitals

ASP to MMP Initalization Data in terms of an
attitude profile, key trajectory
parameters and certain APCS con-
figuration data

ASP to PEARL " Initialization data in terms of a Toad
‘ profile, key trajectory parameters, and
certain attitude information
MDRS to MMP Several telemetry parameters which define
an initial momentum state
MDRS to PEARL Load profile
MOC to MMP Several telemetry parameters which define

an initial momentum state

MOC to PEARL Several telemetry parameters used for
initialization such as system temperatures,
voltages, currents, and state of charge

‘ MMP to ASP Detailed attitude data tables for all
. momentum desaturation maneuvers

°




IV.

SKYLAB BOP

BASIC
PEARL to MOC Battery state of charge predictions, key
PEARL to MDRS EPS parameters, etc., for comparison with
"snapshot" real-time data or ADDT data
MMP to MOC Momentum predictions and key APS parameters
MMP to MDRS for various times in the future to be com-

pared with "snapshot" real-time data or
ADDT data

OFFLINE PROCESSING

CROSS (Computer Resource Operational Scheduling System)

The CROSS is a computer program implemented to support the
scheduling and planning of the Building 30 Skylab major systems
resources including the 360/75 and 494 computers and terminal
equipment. This program is to schedule multiapplications of
computer faci]itiés including operation in an online or job
shop mode.

Building 12 Computers
The Computation and Analysis Division (C&AD) will support the

flight with special processing via the Building 12 computer
complex. This support will mainly consist of offline proc-
cessing for hardware anomalies, and biomedical experiments data
processing. With the biomed experiments, the response time is
expected to be within 24 hours.
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APPENDIX C
ACRONYMS AND ABBREVIATIONS
®
A/C aircraft
ACE automatic checkout equipment
ACN Ascension Island (STDN NASA station)
ACS attitude control system
ADDT all-data digital tape
AFB Air Force Base
A/G air-to-ground
AGC CMC Specialist (flight control position)
A-h ampere-hour(s)
ALSA astronaut life-support system
ALSEP Apollo lunar surface experiments package
AM airlock module
AMCO AM/OWS Communications (flight control position)
AM ampTlitude modulation
A0S acquisition of signal
APCS attitude pointing and control subsystem
APS attitude propulsion system (S-IVB)
ARC Ames Research Center
ARIA Apollo range instrumentation aircraft
ARRS air rescue and recovery squadron
- ASAP auxiliary storage and playback assembly
ASCATS Apollo simulation and checkout system
ASCO ATMDC Software Control Officer (flight control position)
ASP activity scheduling program
ASPO Apollo Spacecraft Program Office
ATM Apollo telescope mount
ATM ATM Experiments Officer (flight control position)
ATM/DA Apollo telescope mount deployment assembly
ATMDC ATM digital computer
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BDA Bermuda (STDN NASA station)

BIOMED Biomedical Experiments Officer (flight control | ‘
position)

BMDADS biomedical data analysis display system

BSE Booster Systems Engineer (flight control position)

C&AD Computation and Analysis Division

CAPCOM Spacecraft Communicator (flight control position)

CAS Cluster Activation Systems Specialist (flight control position)

CATCO CSM and ATM communications (flight control position)

CCATS communications, command, and terminal system

CCS command and communications system

c&D controls and display(s)

CDC Control Data Corporation

CDDT countdown demonstration test

CM command module

cMC command module computer

CMD command

CMD Command Systems Specialist (flight control position)

CMG control moment gyro

CMG flight control position responsible for the SWS
attitude control systems (TACS and CMG's)

CMGS control moment gyro subsystem

CMS command module simulator

CONUS continental United States

CRO Carnarvon, Australia (STDN station)

CROSS computer resource operational scheduling system
program

CRT cathode ray tube

CSB CSM Systems Branch
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CSE communications systems engineer
CSM command and service module
CST central standard time

‘ CTE central timing equipment
C&W caution and warning
CYI Grand Canary Island (STDN NASA station)
DAC digital-to-analog converters
DAL Data Analysis Laboratory
DAS digital address system
DBP descent battery pack
DCS digital command system
DDC Data Distribution Center
DDMS DOD Manned Space Flight Support Office

. DMAN Data Manager (flight control position)
DMSP data management summary processor
DOD Department of Defense
DRA data reformatter assembly
DRC data reduction complex
DRF data request form
DRR data redundancy removal
DRUL down-range uplink
DSE data storage equipment
DSKY display keyboard
DSM data status messages
DSM digital select matrix

| . D/T delayed time
| DTE digital television equipment

DTO detailed test objective
D/TV digital to television
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ECG electrocardiograph
ECS environmental control system
EDP electronics data processor
EDS error detection system
EECIS Electrical, Environmental Control, and Instrumentation
Systems Specialist (flight control position)
EGMT elapsed Greenwich mean time
EMOD erasable memory octal dump
EO Experiments Officer (flight control positidn)
EOM end of mission
EPS electrical power system
ERAP earth observations aircraft program office !
EREP earth-resources experiments package
ERTS earth-resources technology satellite
ESB Experiments Systems Branch
ESM Experiment Systems Monitor (flight control position)
ESSA Environmental Science Services Administration
E.5.T. Eastern Standard Time
ETC earth terrain camera
ETR Eastern Test Range
EVA extravehicular activity
- EVA EVA Systems Engineer (flight control position)
EXP experiment
EXPRO Experiment Procedures (flight control position)
FAO Flight Activities Officer (flight control position)
FAS fixed airlock shroud
FCD Flight Control Division
FCMS flight crew mission simulator
FCOB Flight Control Operations Branch
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FD Flight Director (flight control position)
FDAI flight director attitude indicator
FDB Flight Dynamics Branch
‘ FDO Flight Dynamics Officer (flight control position)
FIDO Flight Dynamics Officer (flight control position)
FLD STDN site at Newfoundland
FLASP Flight Plan Support (flight control position)
FM frequency modulation
FMS food management system
FOD Flight Operations Directorate
FOD Flight Operations Director
FOMR Flight Operations Management Room
FOP Flight Operations Plan
FPS feet per second
FRT flight readiness test
‘ FSD F1ight Support Division
FSMR Flight Support Management Room
FTS functional test specification
GCC ground communications controllers
GDO Guidance Officer (flight control position)
GDS Goldstone, California (STDN NASA station)
GDS-X Goldstone wing site
GET ground elapsed time
GMT Greenwich mean time
GMTLO GMT of lift-off
‘ GN2 gaseous nitrogen
G&N guidance and navigation
G&N CSM Guidance and Navigation Systems (flight contral
position)
GNC CSM Guidance, Navigation, and Control Systems Engineer

‘ (flight control position)
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GNCS
GNS

GOSS
GSFC
GSE
GSSC
~ GWM

HAW
HBR
HF
HCO
HOSC
HS
HSD
HSK
HSK-X
HSP
HSS

I/C
IMU
IST
IU

IVA

JAEIC
JPL
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Guidance, Navigation, and Control Systems Specialist
(f1ight control position)
SWS Guidance, Navigation and Control Systems Engineer

" (flight control position)

ground operational support system
Goddard Space Flight Center

- "ground support equipment

ground support simulation computer
Guam, Marianas Islands (STDN NASA station)

Hawaii (STDN NASA station)

high bit rate

high frequency

Harvard College Observatory
Huntsville Operations Support Center
high speed

high-speed data

Honeysuckle, Australia (STDN NASA station)
Honeysuckle wing site

high-speed printer

habitability support system

intercom

inertial measurement unit
Instrumentation Support Team
instrument unit
intravehicular activity

Joint Atomic Energy Intelligence Committee
Jet Propulsion Laboratory
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kbps kilobit(s) per second

kHz kilohertz

KSC John F. Kennedy Space Center, Florida
LBR Tow bit rate

LC launch complex

LCC Launch Control Center

LCU landing craft

LES launch escape system

LH2 liquid hydrogen

LOS loss of signal

LOX Tiquid oxygen

LS low speed ‘

LSB LM Systems Branch

LV launch vehicle

LVDC launch vehicle digital computer

M Rev number

MAD Madrid, Spain (STDN station)

MAD-X Madrid wing site

MCC Mission Control Center

MDA multiple docking adapter

MDAC-WD McDonnell-Douglas Western Division
MDRD Mission Data Requirements Document
M-DRF Mission Data Request Form

MDRS MCC data retrieval system

MED manual entry device

MER Mission Evaluation Room

MFCO manual fuel cutoff
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MHZ megahertz

MIL Merritt Island, Florida (STDN NASA station)

MILA Merritt Island launch area

MLA MILA C-band site

MM math model

MMC Martin Marietta Corporation

MMP momentum management program

M&0 maintenance and operations

MOC mission operations computer

MOCR Mission Operations Control Room

MOD Mission Operations Director

MOLAB Skylab mobil Taboratory

MOPS mission operations planning system

MOW Mission Operations Wing

MPAD Mission Planning and Analysis Division

MRD Mission Requirements Document

MROD Medical Research and Operations Directorate

MSC Manned Spacecraft Center

MSFC Marshall Space Flight Center

MSFN manned space flight network (now called STDN)

MSRB Mission Simulation and Requirements Branch
N, Nitrogen

NASA National Aeronautics and Space Administration

NC-1 first rendezvous phasing adjustment maneuver

NC-2 second rendezvous phasing adjustment maneuver

NC network controller

NCC corrective combination rendezvous maneuver

NH rendezvous height adjustment maneuver

n.mi. nautical miles

NOAA National Oceanic and Atmospheric Administration

NORAD North American Air Defense Command
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NRL
NRT
NSR

0A

0BS
0JT
0&P
OWS

PAD
PAO
P/B
PBI
PCM
PCS
PCS
PEARL
P&FS
PGA
PGNCS
~PI

PI
PIO
PIPA
PM
PRN
PROP
PRS
PS
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Naval Research Laboratory
near real time
rendezvous coelliptic maneuver

Oxygen

orbital assembly

operational biomedical systems

on-the-job training

Operations and Procedures Officer (flight control position)
orbital workshop

pre-advisory data (voice or teleprinter updates)
Public Affairs Officer

playback

push button indicator

pulse-code modulation

pointing control system of the ATM

Principal Coordinating Scientist

program for EPS analysis and rapid look-ahead
Particles and Fields Subsatellite

pressure garment assembly

primary guidance and navigation system
Principal Investigator

programmed instruction

PubTic Information Officer

pulse integrating pendulous accelerometer

phase modulation

pseudorandom noise

CSM Propulsion System (flight control position)
primary recovery ship

payload shroud




PSF
psi
psia
psig
PSS

PT
PT
PTL
PSM

QCM

RCC
RCDR
RCS
RETRO
RF
ROB
ROCR
RSDP
RSO
- RSCC
RSS
RT (R/T)
RTC
RTCC

SAA
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prime subframe

pounds per square inch

pounds per square inch absolute
pounds per square inch gage

Propulsion and Stage Systems Specialist (flight control

position)

ASPO Test Division

p-tube

Photographic Technology Laboratory
propellant storage module

quartz crystal microbalance-contamination sensor

Recovery Control Center

recorder

reaction control system
Retrofire Officer (flight control position)
radio frequency

Recovery Operations Branch
Recovery Operations Control Room
remoted site data processor
Range Safety Officer

remote site computer complex
requirements status system

real time

real-time command

real-time computer complex

Saturn stage (prefix)
South Atlantic Anomaly
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S&AD Science and Applications Directorate
SAS solar array system
SCATS simulations checkout and training system
SCS Sequencing and Command Systems Specialist (flight control
position)
SCS stabilization and control system
SESG Space Environment Services Center
SFC Solar Forecast Center
SIA speaker intercom assembly
SL Skylab
SLA spacecraft LM adapter
SLPO Skylab Program Office
SLS Skylab simulator
SLV Saturn Tlaunch vehicle
SM service module
SMA support management area
SOLPRO ATM Procedures Support (flight control position)
SPAN spacecraft analysis
SPAN solar particle alert network
SPS service propulsion system
SR statement of requirement
SRS secondary recovery ships
SSR Staff Support Room
STADAN space tracking and data acquisition network
STDN spaceflight tracking and data network (STADAN plus MSFN)
STG Stage Systems Specialist (flight control positign)
STS structural transition section
SWS Saturn workshoop
T Time

TACS thruster attitude control system
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TBD
TCS
TEX
™

TPF
TPI
TPT
TR

TRK
TTY
TV
TX

ubL
UHF
USB
uv

VAN
VCG
VHF
VTS

WBD
WMS
Wx

X-Ray
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to be determined .

thermal control system of the ATM

Texas (STDN NASA station)

telemetry

rendezvous terminal-phase finalization maneuver
rendezvous terminal-phase initiation maneuver
teleprinter planning table

time-to-go to command system transfer (airlock module
timer)

track

teletype

television

time-to-go to equipment reset (airlock module timer)

updata link
ultrahigh frequency
unified S-band
ultraviolet

USNS Vanguard (Apollo ship)
vectrocardiograph

very high frequency
viewfinder tracking system

wide-band data
waste management systems
weather

X-Ray Systems (flight control position)
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Z-LV Z-axis parallel to Tocal vertical
‘ Z-LV(R) Z-axis parallel to local vertical (rendezvous mode)
ZPN impedance pneumograph
SYMBOLS
Ah height change
Av velocity change
AP pressure change
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