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1.0 INTRODUCTION

Formu1at19n of consumables models required for the missjon planning
and scheduling function and establishment of the relation of those models
to prelaunch, onboard, ground support, and postmission functions for_the
Space Transportation Systems (STS) is being conducted under this Contract.
The development includes analytical models consisting of an Orbiter Mission
Planning Processor (Reference 1) with appropriate cgnsumab1es data base, a
method of recognizing potential constraint vioTations in both the planning
and flight operations functions, and a Flight Data File storage/retrieval
of information over an extended period which interfaces with a Flight
Operations Processor for monitoring of the actual flights.

This report presents the definition of the payload interface to the
Mission Planning Processor and is structured to achieve the following goals:

1. Define the impact of payload functions on Orbiter operations.

2. Provide a guide to assessing this impact via reference to a
typical payload data source and the related input to the Mission
Planning Processor.

3. Identify modifications to the Mission Planning Processor which
will improve the interface of the payload data source and the
Processor.

4. Identify the data and format for payload data sources which

would improve the interface of that source and the Mission
Planning Processor.
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2.0 PAYLOAD DATA SOURCES

Typical payload data sources which support the mission planning
process are given for automated and sortie payloads in Reference 2 and 3,
respectively. Data for selected missions are included in Appendix A and B
to acquaint the reader with the format and reference data entry provision
as described in the text. Appendix A and B include only those data sheets
referenced in the text. These data are referenced as typical since there
is currently not an established authoritative payload data source in effect.
The subsequent text peferences these data as "automated payload data" and
"sortie payload data®.
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3.0 PAYLOAD INTERFACE

The definition of standard flight/mission components, representing
portions of a flight which are to be combined in various sequences to sat-
isfy a particular mission, is of practical necessity in simplification of
a consumables management scheme. A particular set of Flight/Mission com-
ponents has been selected for consumables management and incorporated in
the Mission Planning Processor. The set is structured to consumables analysis,
but is adaptabfe to change as other aspects of mission planning and flight
operations converge on a unique and standardized set for the Shuttle.

The set of Flight/Mission components is shown on Table I. The set
consists of five flight phases from prelaunch through entry and landing.
The flight phases must be performed sequentially in the flight profile. The
phases are further divided into phase components. The phase components are
either sequential or non-sequential with respect to the profile. For all
flight phases other than on-orbit, the phase components are sequential. The
sequential phase components must be included in the.order specified for any
flight independent of the particular payload mission. The timing of these
phase components is, however, affected by launch site, orbital inclination,
and configuration. The impact of these effects is considered negligible
with respect to consumables analysis except during the latter stages of
mission planning. During these Tatter stages accurate timing of these
phase components should be made available from the appropriate data sources.
The selection and sequencing of on-orbit phases and activities is unique
to a particular payload mission. The subsequent text discusses the payioad
interface to this selection and sequencing process. Payload interface to
these on-orbit phases and activities is presented in the order shown on
Table I.



Table I. Flight/Mission Components

PRELAUNCH PHASE
ASCENT PHASE
GSE-Liftoff
Liftoff-MECO
MECO-ETS
ETS-0MSign
ON-ORBIT PHASES AND ACTIVITIES
Orbital Phases

OMS Maneuver
RCS TransTlation Maneuver
Attitude Hold
Rendezvous
Station Keeping
Dock

Undock

PTC

EVA

IVA
Manipulator Ops
IMU Alignment

Orhital Activities

Payload Bay Doors
Payload Consumables
Computer

TV

Downlink

Uplink

Fuel Cell Purge
Eat

STeep

Waste Management
APU Checkout

DEORBIT PHASE
Deorbit Prep-Deorbit Burn
Burn to Interface

ENTRY AND LANDING PHASE
Intertace to Stop Roll
Stop Roll to GSE Connect
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3.1 OMS MANEUVER

3.1.1 Description

The objective of this activity is to realize a change in the orbit
of the Shuttle using the thrust generated by the OMS engines. The'activity
is initiated by the performance of an IMU alignment, after which the GN&C,
RCS, and OMS subsystems are configured by the crew to the desired thrust-
ing program, a rotational maneuver using the RCS thrusters is then performed
to place the Shuttle in the attitude required for the burn. Ignition of the
OMS engines is then effected to the thrust Tevel and for the time duration
necessary to attain the desired orbital change, with RCS thrusting used
during OMS firing to maintain the proper attitude. An RCS trim burn, if
required, follows OMS engines shutdown, after which a second RCS rotational
maneuver is performed to fix the spacecraft attitude in the new acquired
orbit. Reconfiguration of the spacecraft subsystems by the crew completes
the OMS maneuver. The influence variables for an OMS maneuver are start
time and AY required by the maneuver. The stop time, as dictated by the
required burn time, js calculated internally.

3.1.2 Payload Interface

‘ The OMS maneuver is used to satisfy the orbital parameter require-
ments of the,mission for delivery, retrieval, or service of an automated
payload and/cr orbital operation of a sortie payload. Determination of the
time and magnitude of the burn AV required to obtain the orbital parameters
is an operations or flight planning function. Current payload data speci-
fies the parameters from which a burn scheduie can be developed for a particu-
lar flight.

3.1.3 Data Sources

The automated payload data specifies the orbital parameters of apogee,
perigee, inclination, declination of launch asymptote, and orbital position
Tongitude in items 80 through 92 on data sheet A-1. The type of missions;
delivery, retrieval, or service, are stated in jtems 28 through 79. The
latter entries are indicative of OMS maneuver requirements preparatory to a
rendezvous. Launch site is specified in item 4. Data sheet A-11 provides
a mission operations summary with a timeline of events including time to
obtain desired orbit.
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Apogea, perigee, and orbital inclination required by sortie payloads
are specified on data sheet S-1 in items 22 through 30. Launch site is
also specified in item 31.

3.14 Data Requirements

In the early stages of fTight planning, the above data sources in
conjunction with working curves for the AV reguired to obtain various orbi-
tal parameters can be used as input to the MPP., In the latter stages

a more accurate burn schedule should be made available through the appro-
priate data sources.
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3.2 RCS TRANSLATION MANEUVERS

3.2.1 Description

The objective of this activity is to effect an orbital change of
the Shuttie by the use of the RCS thrusters. A preparation period during
which GN&C equipment is activated and a rotation maneuver performed to
fix the spacecraft attitude precede the translation burn. The activity
is terminated after the targeted thrust has been achieved. RCS translation
maneuvers are typically used during rendezvous, docking, and undocking opera-
tions. The infiuence variables for an RCS translation maneuver are start
time and AY required by the maneuver. The stop time, as dictated by the
required burn time, is calculated internally.

3.2.2 Payload Interface

The RCS transTlation maneuver is used in the same manner as the OMS
maneuver (3.7) for the lower AV range.

3.2.3 Data Sources

Same as OMS maneuver (3.1).

3.2.4 Data Requirements

Same as OMS maneuver (3.1).
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3.3 ATTITUDE HOLD

3.3.1 Description

The objective of this activity is to attain and hold within a speci-
fied deadband the Shuttle Spacecraft in a given attitude for a specified
time period. The activity starts with the crew performing a rotation man-
euver to place the spacecraft in the desired attitude. This attitude is
then maintained at the desired deadband by the RCS thrusters. The infiuence
variables for an attitude hold are start time, stop time, spacecraft altitude,
and type of hold (local vertical or inertial).

3.3.2 Payload Interface

-

There are several factors in the payload mission requirements which
dictate the use of a spacecraft attitude hold. First there is the direct
requirement for a local vertical or stellar (inertial) hold imposed by the
particular experiment. Secondly, there are indirect requirements imposed by
pointing associated with communications as well as those imposed during
station keeping, escort, deploy, retrieval, and/or service of an automated
payload.

3.3.3 Data Sources

The automated payload data specifies the direct requirement for Shuttie
attitude hold in jtem 24 on data sheet A-1. In some cases the position is
noted such as with reference to TDRS communication. Data sheet A-T11 may
reference attitude hold requirements as part of the mission operations such
as station keeping or escort. Pointing requirements imposed on the Shuttle
for checkout and deployment are given for the on-orbit phase (phase no. 3)
in Column 4 as a total duration. Data sheet A-14 includes the duration and
location (Orbiter, Tug, or ground control) of communications operations;
reference to TDRS via the Orbiter is indicative of pointing requirements.

The sortie payload data specifies pointing requirements on data sheet
S-12 and a timeline on S-15. Use of TDRS is entered as item 24 on data
sheet 5-20.
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3.3.4 Data Requirements

Specific periods, altitude, and type of attitude hold are required by
the Mission Planning Processor. The data should reflect all attitudes hold
required by the payload function, communications, and station keeping.
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3.4 RENDEZVOUS

3.4.1 Description

The objective of this activity is to place the Shuttle in the prox-
imity of another spacecraft by means of a series of propulsive maneuvers.
The operations caused by this particular activity correspond to the TPF
maneuvers which are initiated when the crew activates the GN&C and RCS
subsystems to the desired configuration in preparation of the performance
of a rotation burn to fix the spacecraft attitude, after which a braking
burn is performed. A second rotation maneuver performed at the completion
of the braking burn completes this activity. Note that the operations to
achieve orbital transfer through TPI, or docking, are not included. The
OMS maneuver activity is used for the phasing, height, co-elTliptic, and TPI
burns. The influence variables for the rendezvous activity are start time
and AV required for the braking burn.

3.4.2 Payload Interface

The automated and sortie payloads require a rendezvous in the retrieval
servicing or prior to docking with spacecraft and/or satellites.

3.4.3 Data Sources

The automated payload data includes a retrieval or service mission
objective in data jtems 28 through 79 of data sheet A-1. Start time of the
objective which is the maximum end time for the rendezvous sequence is given
on data sheet A-11. The sortie payload data specifies the number of satellite
retrievals per flight in item 40 of data sheet S-1. The time of the opera-
tion is included on S$-13.

3.4.4 Data Reguirements

Approximate rendezvous times obtained from the above data and the
default braking burn AV included in the Mission Planning Processor can be
used in the early stages of the mission planning process. Specific times
and braking burn AV should be available from the appropriate data sources
during the latter stages.
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3.5 STATION KEEPING

3.5.1 Description

The objective of this activity is to maintain a given spatial relation-
ship between the Shuttle and another free flying spacecraft. Although not
Timited to, this activity usually forms part of the rendezvous or separation
sequences where a waiting period is required to satisfy specific mission and/
or spacecraft requirements prior to docking or after undocking. The activity
is preceded by a short preparation period in which navigation and communica-
tion equipment is activated. Spacecraft pointing or attitude hold requirements
to be effected with the RCS subsystem, if required, are not included herein.
The influence variables for station keeping are start time and stop time.

3.5.2 Payload Interface

The mission may require station keeping as an escort following a pay-
Toad delivery and/or as associated with retrieval or service.

3.5.3 Data Sources

The automated payload data specifies station keeping (escort) on
data sheet A-11. Similar data for the sortie payloads is on S-13.

3.5.4 Data Reguirements

Periods in which the Shuttle Spacecraft is in the station keeping
mode are required. Attitude hold, if required, should also be specified
as it affects the attitude hold activity.
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3.6 DOCKING

3.6.1 Description

The objective of the docking activity is to establish a physical
connection between the Shuttle and another spacecraft. Docking is normally
performed after a rendezvous seguence and preceded by station keeping and
includes the propuisive maneuvers using the RCS subsystem to achieve contact.
The activity includes a rotation and a docking burn. The influence variables
for Docking are stop time (contact) and the docking burn AY.

3.6.2 Payload Interface

Any retrieval or mating operation with a second spacecraft during
a mission which requires active participation of the Orbiter equivaient to a
docking burn should be entered as a docking activity regardiess of whether
or not the docking port is used.

3.6.3 Data Source

Active participation of the Orbiter as defined above should be noted
on data sheet A-11 (phases 5 and 9) for the automated payloads and $-13
(phase 8) for the sortie payloads.

3.6.4 Data Reguirements

The time of and AV for operations which are the equivalent to a docking
burn are required. The default AV included in the Mission Planning Processor
is applicable to earlier stages of flight planning.



3.7 UNDOCKING

3.7.1 Description

The objective of this activity is to effect the separation of the
Shuttle from another spacecraft. The activity js initiated by the configur-
ation and activatior of the GN&C and RCS subsystems to perform a translation
burn to achieve the physical separation. The activity is completed after a
rotation burn is performed to fix the Shuttle to the desired attitude. The
influence variables for undocking are start time (separation) and the separa-
tion burn AY.

3.7.2 Payload Interface

Same as for Docking activity (3.6) except applicable to deployment
rather than retrieval.
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3.8 PASSIVE THERMAL CONTROL

3.8.1 Description

The objective of this activity is directed toward the utilization of
the space environment to achieve thermal control of the Shuttle. PTC is
effected by rotating at a given rate the spacecraft about one of its axes
to expose the entire Shuttle to the desired environment. The activity is
used to stabilize the spacecraft temperature during prolonged periods of
drift flight, or to thermally condition a given subsystem prior to the
performance of the actijvity, such as the warming of fuel Tines prior to the
performance of propulsive maneuvers.

3.8.2 Payload Interface

PTC 1is a Shuttle operational requirement. Conflicting payload opera-
tions cannot be performed during scheduled periods for the PTC activity.
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3.9 EVA

3.9.1 Description

The objective of the Extra Vehicular Activity (EVA) is to allow one
or more crewmen to egress the pressurized cabin into free space for the
performance of a given mission objective. The activity is initiated by the
crew donning the Astronaut Life Support Assembly (ALSA) that provides a
safe and conditioned environment. A pure oxygen prebreathing cycie from a
portable supply follows to effect denitrogenization of the crew after which
the egress into free space is accomplished via the airlock. At the com-
pletion of the assigned task in free space, the crew returns to the airlock,
the pressure of which is increased and equaiized with that of the cabin to
allow the crew entry and the re-establishing of normal systems configuration.
The activity is completed with the crew doffing and recharging the ALSA
package. The influence variables for this activity are start time, stop
time, and number of crew members involved.

3.9.2 Payload Interface

An EVA may be required for deployment, retrieval, activation, or
service of a payload.

3.9.3 Data Source

Automated payload data specifies the EVA requirements by indicating
location of a specific task for payload personnel on data sheet A-17. The
total number of planned EVA and the average duration is noted in item 15 and
16 of the same data sheet. It is necessary to refer to the mission operations
data sheet, A-11, to establish the start time of the EVA. Requirements
for contingencies are also noted in item 18 of A-17. Similar type data is
noted on data sheets S-16 and S-15 for the sortie payloads. The sortie
payload data references number, and duration of planned EVA as items 41 and
42, data sheet S-1, in addition to that given on S-16.
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3.9.4 Data Requirements

Timeline and crew members for EVAs can be established from above
data sources in early mission planning stages. More accurate timelines for
actual flight should be made available in latter stages of planning.
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3.710 INTRAVEHICULAR ACTIVITY {IVA)
3.10.1 Description

The objective and characteristics of the IVA are similar in nature
to those of the EVA inasmuch as it involves the egress of one or more crew-
men from the Orbiter cabin. In the ILVA the transfer is to a pressurizad
area which is the same as that of the Orbiter cabin, and therefore is per-
formed in the unsuited mode, i.e., without the use of the pressurized suits,
and without the necessity to unpressurize the airlock.

3.10.2 Payload Interface

Crew transfer to sortie payloads with crew working modules containing
C02 removal provisions such as the spacelab constitute an IVA. It should
be noted that the present Mission Planning Processor does not include pro-
visions for transfer to spacecraft such as a manned Tug since 1ife support
is still provided during the EVA/IVA activities as defined.

3.10.3 Data Sources

Same as EVA (3.9) except location is noted as IVA.

3.10.4 Data Reguirements

Same as EVA (3.9).
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3.11 MANIPULATOR OPERATIONS

3.11.1 Description

The objective of this activity is to provide the Shuttle with the
capability to remotely control the deployment and retrieval/service of
payloads. The activity consists in the operation of electromechanical
devices that physically remove the deployable spacecraft out of the pay-
load bay to be released into space. These operations are supported by the
activation of flood lights and television monitoring equipment. The re-
trieval/service operation is the same as above except that the order in which
the operations are performed is reversed to effect the capture of the free
flying spacecraft. The influence variables for this activity are start time
and stop time.

3.11.2 Payload Interface

Manipulator operations may be required for depioyment and/or retrieval
of subsatellites or automated payloads.

3.11.3 Data Sources

Automated payload data implies the use of the manipulator as a pay-
Toad personnel task requiring this equipment on data sheet A-17. It is
necessary to refer to the mission operations data sheet, A-11, to establish
the start time of the operation. Similar type data is noted on data sheets
S-16 and S-15 for the sortie payloads.

3.11.4 Data Reguirements

The above data sources provide estimates of the maximum time of
manipulator operations since the time specified reflects the assignment of
payload personnel to the task, not the actual operation of the manipulator.
These data may be used as conservative estimates during the early stages of
mission plannning. More accurate usage timelines should be available in the
latter stages possibly based on crew training exercises with & simulator.
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3.12 IMU ALIGNMENT

3.12.1 Description

The objective of this activity is to align by means of star tracker
measurements the Inertial Measurement Unit of the Shuttle with respect
to some coordinate system. The activity, as a rule, is performed auto-
matically by a computer, is initiated by the crew loading the desired param-
eters and totally executed by the computer. If the IMU alignment errors
exceed the tolerance limits, a course alignment requiring a rotation man-
euver using the RCS system must first be performed and then followed by the
automatic procedure to complete the alignment. One such maneuver is included
in this activity. The influence variables for this activity are start time
and stop time. This activity should be used when an alignment is to be per-
formed independently of the OMS maneuver and the deorbit preparation, since
it is included as a part of these activities.

3.12.2 Payload interface

IMU alignment is an Orbiter operational requirement with no direct
payload interface. However, payload position accuracy requirements as
noted on data sheet A-15 (items 26 through 30) and S-19 (items 19 through
21) for the automated and sortie payloads respectively, outside the range
normally provided by the Orbiter may influence the frequency of the IMU
alignments.



3.13 PAYLOAD BAY DOORS

3.13.1 Description

The objective of this activity is to effect the operations required
to open and close the Shuttle Payload Bay Doors. Payload bay doors are
opened by means of electromechanical actuators to provide access to the pay-
load and to deploy the radiator. This operation is performed as soon as
the Shuttle arrives at its desired orbit. The doors are closed immediately
prior to reentry. The influence variables are start (open) and stop (close)
time for the payload bay doors in the open position.

3.13.2 Payload Interface

Payload bay door operation is an Orbiter function with no direct
interface to the payload.



3.14 PAYLOAD CONSUMABLES

3.14.1 Description

The objective of this activity is that of supporting the payload
operations. This support consists of the electrical energy and/or other
consumables supplied to the payload from the Shuttie storage and distri-
bution systems. A timeline of electrical power and/or rate requirements for
other Shuttle suppiied consumabies such as 02 or N2 are input directly into
the Mission Planning Processor.

3.74.2 Payload Interface

Payload electrical power, atmospheric control of crew habitable modules
(including leakage), and payload consumables to be supplied by the Orbiter
are included in this activity.

3.74.3 Data Sources

Payload electrical power requirements at the Shuttle interface for
automated payloads is given on data sheet A-13. Data is gjven for both DC
and AC requirements. Average power and peak power with the respective dura-
tions and repetition rate are specified. These data can be used to construct
a coarse timeline of power requirements with reference to data sheet A-11.

It should be noted that the average power as stated includes the peak; the
average power during non-peak periods must be calculated. There does not
appear to be any direct provisions for entry of Shuttle interface consumables
requirements other than electrical power in the present automated payload
data system.

" Sortie payload electrical power requirements at the Shuttie interface
are presented on data sheet S-15 as a power profile. As for the automated
payloads, there are no direct provisions for entry of Shuttle interface con-
sumables other than electrical power in the present sortie payload data
systenm.

3.14.4 Data Requirements

Electrical power profile and other consumebles rates required at the
Shuttie interface similar to that given for the sortie payload electrical
system are required for input to the Mission Planning Processor.
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3.15 COMPUTER

3.15.1 Description

The objective of this activity is to support the computer reguire- .

ments of the Orbiter. The influence variables for this activity are start
time and stop time.

3.15.2 Payload Interface

Computer support is used in data acquisition and management, checkout,
and other operations of the various payloads. A Shuttle computer is in oper-
ation while on-orbit and available for payload functions. Payload requirements
for such support affect the utilization schedule of the computer only. As
such, this is not a direct Shuttle interface as regards the consumables Mission
Planning Processor.

3.15.3 Data Sources

Automated payload data 1ists the duration and location of computer
sypport including control and display on data sheet A-15. Reference to data
sheet A-11 is required to establish computer utilization scheduling. Similar
data is entered on data sheet S-19 for the sortie payloads.

3-20



3.16 TV

3.16.1 Description

The objective of this activity is to provide additional television
coverage over that already scheduled during the performance of EVA or
ﬁanipuTator Operations. The influence variables for this activity are start
time and stop time.

3.16.2 Payload Interface

TV may be required as a form of data acquisition for the payload.

3.16.3 Data Sources

Automated payload data specifies the type of data acquisition
required in column 6 of data sheet A-15. If the TV is requested as the
form and the information is to the Orbiter {column 6) the duration specified
in column 2 is applicable to this activity. Reference to data sheet A-i1 may
be required to establish the actual timeline. Similar data for the sortie
payload data is given on data sheet S-19. The form is in column 1 and the
duration and repetition rate are in columns 4 through 6.

3.16.4 Data Requirements

Timeline of TV requirements for preliminary planning are available
from the above sources. More accurate timeline of the activity is required
in the latter stages of flight planning.
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3.17 DOWNLINK

3.17.1 Description

The objective of this activity is to support the downlink require-
ments of the payload. The influence variablies for this activity are start
time and stop time.

3.17.2 Payload Interface

This activity is applicable when the payload requires the Orbiter to
communicate in the transmit mode. The transmission may be to the ground,
TDRS, or to an automated payload.

3.17.3 Data Sources

Automated payload data specifies the data and communications requirements
on data sheet A-14 and A-15. Any entry which requires the Orbiter to transmit,
such as control commands to the unattached automated payload, are considered
downlink. Sortie payload data specifies a real time downlink as a data pro-
file on sheet 5-15.

3.17.4 Data Requirements

A downlink profile such as that specified for the sortie payloads is
required by the Mission Planning Processor. Attitude hold requirements asso-
ciated with the communication should alse be specified since they affect
that activity (3.3).

3-22



3.18 UPLINK

3.18.1 Description

The objective of this activity is to support the uplink communications

requirements of the payload. The influence variables for this activity are
start time and stop time.

3.18.2 Payload Interface

This activity is applicable when the payload requires the Orbiter to
communicate in the receive mode. The reception may be from the ground, TDRS,
or from an automated payload.

3.18.3 Data Sources

Automated payload data specifies the data communications requirements
on data sheet A-14 and A-15. Any entry which requires the Orbiter to receive
data, such as verification of control commands in release and deployment,
are considered uplink.

Sortie payload data specifies an uplink requirement in columns 17 through
19 of data sheet $-20.

3.18.4 Data Requirements

An uplink profile is required by the Mission Planning Processor.
Attitude hold requirements associated with the communication should also be
specified since they affect that activity (3.3).
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3.19 FUEL CELL PURGE

3.19.1 Description

The objective of this activity is to provide for the purging of
impurities from the reactants used in the production of electrical energy.
The activity is initiated with the activation of purge Tine heaters used to
preclude the possibility of line freeze-up due to the accumulation of moisture,
after which small quantities of oxygen and hydrogen are aiternately expelied
using vent valves to effect the purging. The influence variables for this
activity are start time and stop time.

3.19.2 Payload Interface

This is a Shuttie operations activity and does not interface with
the payload.
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3.20 EAT
3.20.17 Description

The objective of this activity is to provide the food preparation
facilities onboard the Shuttie Spacecraft. The activity is initiated by
a short preparation period in which heaters are activated to heat up and
maintain hot the food and water required for meal preparation. The activity
is completed when the crew finish eating. The influence variables for this
activity are start time and stop time.

3.20.2 Payload Interface

An appropriate schedule of eat periods must be provided for the pay-
load personnel.

3.20.3 Data Sources

No direct provisions for direct entry of personnel eat periods are
included in either the automated or sortie payload data. Payload personnel
skill requirements are given on data sheet A-17 and S-16, respectively.

This information is combined with respective mission operations data on A~11
and S-13 to arrive at an appropriate eating schedule.

3.20.4 Data Reguirements

An eat period schedule for the payload personnel is required.
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3.21 SLEEP

3.21.1 Description

The objective of this activity‘is to provide for the sleeping facil-
ities for the crew onboard the Shutitle. The activity is preceded and foi-
lowed by a 1.0 hour preparation and post-activity period allocated for
personal hygiene. The influence variables for this activity are start time
and stop time.

3.21.2 Payload Interface

An appropriate schedule of sleep periods must be provided for the
payload personnel.

3.21.3 Data Sources

Same as for eat periods (3.20}.

3.21.4 Data Requirements

Same as for eat perjods (3.20).
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3.22 WASTE MANAGEMENT

3.22.1 Description

The objective of this activity is that of providing for the waste
management functions of the crew onboard the Shuttle. The influence var-
jables for this activity are start time and stop time.

3.22.2 Payload Interface

Appropriate provisions for payload personnel waste management processes
are required.

3.22.3 Data Sources

Neither automated nor sortie payload data classifies this activity as
a payload personnel skill and have not made provisions for such an entry.

3.22.4 Data Requirements

The current version of the Mission Planning Processor requires a pro-
file of the waste management activity for the payload personnel.
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3.23 APU CHECKOUT

3.23.17 Description

The function of the Auxiliary Power Units (APUs} is to provide
mechanical shaft power to drive hydraulic pumps for the operation of the
aerosurface controls, main engine gimbal, landing gear, main wheel brakes,
and nosewheel steering. The APUs are used during prelaunch, ascent, entry,
and landing, and these operations are included in the Flight Common Activity.
The objective of this activity is to provide for the checkout of the APU
in addition to and independently of the operations already included in the
Flight Common Activity. The influence variables for this activity are start
time and stop time.

3.23.2 Payload Interface

This is an Orbiter operational activity with no direct interface to
the payload. Payload functions which are conflicting with this activity
cannot be conducted concurrently.
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4.0 RECOMMENDATIONS

4.1 MISSION PLANNING PROCESSOR

The review of payload jnterface to the Mission Planning Processor

results in the recognition of several features which are suggested as modi-

fications to future versions of the Processor for improved interface.

1.

The EVA and IVA activities represent situations in which the
Tife support consumables for the subject(s) are provided by the
Orbiter. There are no provisions for transfer to or from a
payioad which provides such 1ife support such as a manned Tug.
Provisions for such a payload interface should be incorporated.

Deployment or retrieval of a payload of significant weight affects
the propulsion consumables requirement to accomplish subsequent
AVs of the Orbiter. Provision for such a weight change on-orbit
should be incorporated in the Mission Planning Processor. It is
suggested that this feature be incorporated in the manipulator
operations activity as an additional input specifying the magni-
tude and sense of the weight change.

The terminology "downlink™ and *upTink" imply communication with
the ground. In view of the requirements for Orbiter communications
to or from the ground, TDRS and/or an autcmated payload, the
respective activities would be more descriptive if renamed
"transmit" and "receive”.

In addition, an indication of attitude hold requirements for these
communications actjvities should be incorporated in the input and
reflected in the associated consumables usage. Incorporation of
this feature wotild eTiminate the current multiple activity entry
requirement on the part of the user.

The waste management activity as currently defined in the Mission
Planning Processor is not a schedulable activity. In this view
and with respect to the magnitude of the associated consumables,
it is suggested that this activity be incorporated in the base-
1ine (common) data base and eliminated from the activity menu.

4.2 PAYLOAD DATA SOURCE

The Mission PTlanning Processor is a phase/activity block oriented system
with simple input as to when the phases and/or activities start and stop.
Such a system is not only applicable to consumables planning, but may be

viewed as the final input form of any mission planning function. Regardless



of the structure, format, manipulation requirements, or data flow, the
information, whether Orbiter or payload data, ultimately ends up as a time-
1ine of when various activities occur. Information in this form is then

converted to response of spacecraft measurabie consumables related param-
eters in support of flight operations. The consumables Mission Planning

Processor is designed to perfofm this latter conversion with the view that
the end object of mission planning is support of flight operations.

The defined process and end item should be considered in the estab-
1ishment of an authoritative payload data base, not only for the consumables
Mission Planning Processor, but also with respect to other mission planning
functions. The following proposes the steps and generic contents of a pay-
load data base system which would satisfy this goal.

1. Establish a standardized set of operational phases and activities.

2. Develop a payload data base format which contains user input
requirements and a timeline of associated phases and activities.

3. Develop a data control and manipulation process which converts
user defined requirements (principal investigator input) to the
subject timeline of associated phasas and activities. (Store
in data base.)

4. Provide access to the timeline data to various mission planning
functions. These data should reflect the best estimate of this
timeline at any stage of the planning cycie so that the respective
function's operational parameters may be established.

5. Provide feedback to the principal investigator through a combin-
ation of items 3 and 4 to reflect conflicts and possible modifi-
cations of requirements.
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» p{&‘@
G,
AUTOMATED PAYLOAD @Qgc?@é’ 2-31
DEFINITION AND REQUIREMENTS DATA %@
PAYLOAD NAME . EXTENDED X-RAY SURVEY LEVELD PAYLOAD RO, _HE=03-A___
SHEET NO. . TITLE
#a-1 MISSION DEFINITION PARAMETERS
* a2 OBJECTIVES
A-3 MISSION EQUIPMENT — CHARACTERISTICS
A~ MISSION EQUIPMENT — ELECTRICAL POWER AND DATA
A6 SUPPORTING SUBSYSTEMS — CHARACTERISTICS
A6 MISSION AND SUESYSTEM EQUIPMENT — ENVIRONMENTAL LIMITS: NON-OPERATING
AT MISSION AND SUBSYSTEM EQUIPMENT — ENVIRONMENTAL LIMITS: OPERATING
A-8 N-FLIGHT CONTAMINATION CORTROL CRITERIA
A=9 ON-ORBIT CHECKOUT/MONTTOR/CONTROL EQUIPMENT
A-10 SKETCHES (TOTAL SPACECRAFT WEIGHTS) )
* A1l MISSION OPERATIONS
* An12 ON-BOARD TEST, CHECKOUT AND DEPLOYMENT REQUIREMENT
* A1l PAYLOAD ELECTRICAL POWER REQUIREMENTE
* A1 DATA AND COMMUNICATIONS CHECKOUT AND DEPLOYMENT SUPPORT
* A-15 DATA AND COMMUNICATIONS CHECKOUT AND DEPLOYMENT SUPPORT/ON-ORBIT OPERATIONS SUPPORT
A-16 PAYLOAD ENVIRONMENTAL LIMITS
* A-17 PAYLOAD PERSONNEL SKILL REQUIREMENTS
A-18 LAUNCH/LANDING SUPPORT REQUIHE MENTS
A-19 GROUND FACILITY REQUIREMENTS
A-20 GROUND ENVIRONMENTAL LDMITS
A-21 PAYLOAD SAFETY ANALYSES

* Included in this appendix

SSPD (A-0) 1-30-74

PAYLOAD RO, HE=O3-A
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AUTOMATED PAYLOAD 2-32
MISSION DEFINITION PARAMETERS
DATA SHEET NO,-Azl_PAYLOAD NO, _HE-03-A
PAYLOAD NAME Extended X-ray Survey DATE.D June 1974 RV DATE LTR
GENERAL PROGRAM/PAYLOAD INFORMATION LAUNCH SCHEDULE/TRAJECTORY SUMMARY
1. Discipline High Energy Astrophysics Data Item No, 28-31 32-35 56-39 40-43 44-47 48-51 52.55 56-50 60-63 B4-67 GB-71 72-76 76-79
2, Cognizant Sclenﬂst/Engineer Dr. A, Opp Launch Ye;reuvm' 1979 | 1980 | 1981 19:!2 1983 | 1984 | 1985 | 1986 [ 1987 | 1988 | 1989 ] 1950 | 13931
3., Development Agency NASA/OSS 4, Launch site__ ETR NI O oies Retrieval 1
. Service 1 1
k5
5. Dellvery Mode B} Shuttle Only  {J Shuitle plus Tug Hiasio Toasach
6 Inftial Launch Date Opening {(month/day /year), 1982 7, Launch window durationN/A days| Code (Letter) Al A A
8, Program Hietime (years) 4 Orhital Parameters A B c D E
80, Apogee (km): -~ Desired 370
9, Continuatlon of Expendable Launched Mission Hno [Oyes 81, Moy sk
10, No. of New-buy Spacecraft: Developmental .1 __ 11, Operational 1 82. Maxiroum 389
12, No, of Spacecraft Cperating Simultansously 1 83, Perigee (lm) Desired 7o
4 (2 a4, Minizanm a5z
13, Spacecraft Design Lifetime {mocths) 24 (9 gs. Maxd 280
24
14, On-orbit Servicing and Repair OOno [Ryes 15, Scrvice/Repair Mterval (monthe} 24 8. In tion (degy Destrod 28.5
16, Return and Refurbish (Jno Byes 17, Refurbish Interval (montha) 48 BT, Minimnm 28
18, Paylosd Welght Lavmched (kg) 8011 19, Pryload Eud-of-Life Weight (kg)_ 7457 86, Maximum 30
' ¥ . & 89.. AV from Tug zbove 180
Payload Ovarall Dimensims {m) - n. mi, cire (km/ne0) N/A
20, Ascentmods . 4.57dla, x _5.72 or
2
21. Deploysd mode 4,57 x 10 ®x  T7.56 50, cj (km ,necz)
22, Stabilization ] 3-axis[] SpinT] Other N/A 23, Bpin rate _N/ARPM
Orfentations: 24, Shuttle_ Stellar@) 25, mug N/A 91, Declination of Launch
Asymptote
26, Separation Hpoff rates (deg/sec max, allowable) P_ 0 0083 Y_0,0083 R_0.0083 . (deg) N/A
92, Orblial Positon
27, Velocity Pkg. [J ApogeeXick or injection. N/&  m/mec sVl SEP_N/A__ kW(e) Longitude (deg)
D) Planetary (type) N/A 83. Tolerance {deg)
REFERENCE DOCUMENTS: 98. Source Prylead Model Date_Oct, 1973_ 59, Code No. AST=5___ 1o, pos spae have capability {tcn itaelf In erbit after separation from Tug? Llyes [lno
97. @m. Volume 3 High Energy Astrophysles, Final Report of the Space Shuttle Working Groups, B4 ecraft have ¢ to repoaiticn * par Tug ye
Mny, 1973. 3¢ Placement Accuracy (Geosynch Orbit Only) Component
b. Document ASE 22664, Preliminary Study; Telescopes sand Scientifle Systems for a High Radlal Tangential Normal
Energy Astropomy Observatory, Revislon 26 September 1867, 95, | Position, km N/A N/A NA
¢. Woods Hole Summer Etudy Group, July 1873, o6, | Veloeity, m/nec N/A N/A h/A
100. NOTES: {1) Bay such that line of sight exists towsrd TDRS, 101. GENERAL COMMENTS
(2) Basle spacecraft design I8 sufficlent for 120 months llfe.time with serviciog at
12 to 24 month Intervals and refurblshment at 5 year interval.
DATA SHEET NO, A1

SSPD (A~1) 4-30-74



. IKIGINAL PAGE X
UF POOR QUALITY]

AUTOMATED PAYLOAD 2-33

OBIECTIVES A2
DATA SHEET NO,.2%2 __PAYLOAD %O, HE-03-4 _
PAYLOAD NAME Extended X-Rav Suyvey DATE_ S June 1974 REV DATE R

1. SUMMARY:

This payload supports the study of spatlal properties of galactie and EXPERIMENTS
extragalactic X-ray sources over the entire nccesslble energy range
for such observations, 0,03 to 300 keV, ‘The Instruments, although 4. Ro. 5 Title 6. Cbjectives
not requiring extremely preclse absolute pointing, do lmpose a uni- XHE310 | Angular Struchure Observations Determine angular structure of extended sources such as super-~nova remnants
formly stringent stability requirement of an arc-second on the shuitle [All Instrumentation) and clusters of galaxies  Precislon of such meagy ts to vory from 1 arc-sse
for sccomplishment of thelr objectives.’ The important objective of to several arc-min, depending on enexgy range.
pource locallzation will require abeolute aspect determination In the -
arc~second or sub-arc-second range The Instrument dealgn will XHE312 | Galacttc Medlum Studles (Low Provide positional data on point sources sufficlent to allow identification with
allow convenient modifieation of collimation properiies between Enerpgy X-Roy Telescope) optical or radic objects. Numinal accuracy requirement la § are-sec. Maximum
flights to allow optimal measurements for the particnlar fight sensitlvity avatlable In 0,03 to 1 keV band,
objectives.

XHE314 [ Intergalactic Medlum Studles Deteet the Intergalactic medium by cbservation of absorption features In spectra

Low Energy X~Ray Telescope of extragalactic souxces in 0, 03 to 1 keV spectral range.

XHE320'| Source Localizatlon (Primarily Map selected regions of the galactle plane ln energy range 0.02 to 1 keV. Specifie
Proportional Coumter Array) measuremants Inciude spectral features such s K and L absorption edges and
seattering from Interstellar gralns, Secondary data with Scintillation Counter Array{

2, MISSION OBJECTIVES:

The basle objectives of this mission are to provide moderate angular
resolution mensurements of X-~ray sources. The ultimats resolution XHE321|Moderate Sensitivity Sky Survey Search selected reglons of the sky for X-ray sources to a limiting intensity of
depends upon the energy band of interest with the most preclse measure- (Imeging Proportional Counter) 10~7 Sco X-1 uging high efficlency, moderate resolution detectora.

ments (about 1 arc-vec) belug In the 0.03 to 1 keV band In which focusing]
technlques are used. At higher energles, modulation collimators with
varlous field of view characteristics are used. At the highest energles
{~ 300 keV) measurements are llmited by colllmation efficlency and
gource strength to a fraction of an arc-minute.

3. RELATIONSHIP TO DISCIPLINE OBJECTIVES:

The objectives of this misslon concern the spatial properties of various
types of X-ray emitters over a very wlde range of energles, roughly
0,03 to 300 keV, Such information‘ls cruclzl In the study of certaln
objects for which the energy content iz diffused over an extenslve
volume. In some cases, & notable example belng clusters of galaxies,
the spatial structure of the X~roy emiasion offers the only hope of
understanding the dypamles and evolution of the system. The other
major chjective, source locallzation, Is essential to the discovery of
X~ray counterparts of optical and radio sources, so that completa
spectral and temporal characterlstics can be determined.

SEPD (A-2) 4-30-74 DATA SHER ! NO, A2
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AUTOMATED PAYLOAD

MISSION OPERATIONS

DATE. 8 lunc 1974 REV DATE

2-44

A

DATA SHEET NG,A=11__PAYLOAD NO, HEzUd=4

PAYLOAD NAME Extended X-Ray Survey LTR
Mission TI H ~+~{SCALE AS REQUIRED) x 24 =D
Phase Phase Operations ’ ssion meln (O] our: rtom | Q . ) x : ays )
No. |  Mame : -} : j ; ! ; g 7 i
1. |Launch Pad/ |Prepare for launch, maintatn environ- !__ 48 hrs, _ - l | ] | I i
Llftoff ment, top off consumables, -—
2e |Ascent 5.
(Shuttle) Malntaln payload environment (1} @ &}'
3, [On-Orbit Further activate, checkout, teat, 24 hrs
Deployment prepare for deplayment. ' ' —
(Shuttle) Up to 6 hrs.
Deploy or release in orblt. (2) 0.3
Standby, monitor, matntain readiness 48 brs,
for recovery or backup eontrol. L !
Contingency recycle ime.

4, |Ascent
(005/Tug) R/A

5. | Op=Orbit
Deployment N/A
(008/Tug)

6 | On~Orbit 7
«__| (Operationsl) //////////////////é -
T. |Retrieval !
(By OOS/Tug) K/A
8, | Doscent
(DS ! A 6 hrs
9. | Retriewal Bachup preparatlon for docking by com e
mandl lond cover closure, xe- Lo = = == - - - - — =~ = =
(By Shuttle} trncu«:\g AJ? io!:u' nrrays & TDR'S an- K
tenna. Asslst In ezvous and
payload recovery. G ks

10, | Descent Monitor and contrel paylosd ) Vi | :
(Shuttie) environment,

11, | Landing/ Moaitor and control payload environ- Up to 36 hrs.
Post-Landing |ment untll payload Is returned to Its Lt;
(Through PL  |clean room
Removal) ‘

PREPARATION @ Mark discrete events (lftoff, separation, ianding) by 7 NOTES.
INSTRUCTIONS: Use bars [__Jto show time intervals. (1) Total time to obtain desired orblt lncluding orbital altitude and plane change plus time to
@ Nominal Shuttle ascent phane time is 1 hour, attain orbital checkout mode, Includlng TDRS contact.
@ Nominal Shuttle descent phase time 18 1 bour. (2) Optlons: Launch may be completed In 30 bours, or problems may delay completion up to 150 hours,

SSPD {A-11) 4-30-74 i DATA SHEET NO,.Az11
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AUTOMATED PAYLOAD
ON=-BOARD TEST, CHECKROUT AND DEPLOY MENT REQUIREMENTS

2-45
DATA SHEET N0, A-12 PAYLOAD NO, _HE-03-A

PAYLOAD NAME Extended X-Ray Survey : DATEL8Jdung 197Jpry DATE - LTR
e i 6.
"“55'02 &fgﬁgﬂ"“m TEST, CHECROUT, AND DEPLOY MEXT Pointing/Stabillty
REQUIREMENTS. (In¢l speclal orfentation, | Lcquired dering Support Requlred Noton
Phage Phase 1 poluting, communications, etc,) Checlout and/or
No. Inv. Na, Name Dcployment
1, [Leuach Pad/ |[HE335 C%’ét{‘;%lt{fisgfgérest Unit, T asonttor and control environment and status Prov!de cooling, clectrical power,
Liftoff 85010 | Control/Display /Tegt Unit, of scelntiflc payload telemetrs » via ground support equip-
Suppert Systems Modul, ment.
2. |[Ascent HE335 | Cnirl/Display/Test Unit, lnsti. %/ Shuu]e provides power, venting,
(Shuttle) $5010 | Crixl/Display/TestUnit, ssp| onitor and control environment telcmem ,recording during ascent.

3. |On=Orbit HE210- | Telescope, Instrument, and | Activate, checkout, test, adjust and calibrate Accuracy__l__l;l_o_sec Earth based control center chechout, | (1) Guidance and nar lgation
Deployment HE315 | electronics, telescopes, Instruments, proportional counter Duratlon 12 hr test, dlagnosis, celibration, auto— reference angle wransfer,
(Shuttle) HE321- |Proportional Counter Array |array, and high energy X-ray survey cluster - mated and manual operations. Asslst

HE322 | + electronics. Activate, checkout, test, and adjust subsystem |Stahillty 1800 58| from shuttie orblter onboard payload
HE331- |High Energy X-ray Survey support module, (1} Duration he | 204 flight cxew specialists aB
HE332| Instrument Releass or deployment —_ necessary.
HE235 |Cntrl/Display/Test Unit, Instrd. Stablllty Rate
$5010__|Cntrl/Display/Test Unit, 85M —20____ 5ed/sec

4. | Ascent y
(©os/Tug) | WA N/A N/A /////////// N/A

5. |On~=Orbit Accuracy N/A
Deployment

Duration N/A___ br
(00S/Tug} .
N/A N/A N/A Stabllitty X/A  Fed N/A
Duration N/A.__ hr
. waﬂlty Rate
fet/sec

" Voverston, T 0% ///// // ’////////////////////
(Operational) / //,‘/ // / / A

7+ | Retrieval
{By 0O5/Tug) N/A N/A N/A

B. | Descent
1005/ Tug) N/A N/A R/A ////// N/A

9. | Retrleval Payload Command power down of science Instruments, pnylon_d specialist and shuttle (2) 1f malfunction requiring
By Shuitle) HE335 |Cntrl/Display/Test Unlt, Instrd.close protectis e covers, retract solar arrays orbw:r fight crew recovery and repalr

and TDRS ant . Control pavioad rende vous
§5010  |CntrlDisplay/TestUnit, SSM {and recovery, pavion @
10, |Descent HE335 |Catrl/Display/Test Unit,Instrd Monitor and control environment, provide W // Clean repressurization gases, telem-
{Shuttle) S5010 | Cotrl/Display/Test Unlt, 55M | clean repressurization //detry, recording, hest sink
11, |Posi-Lending |HE335 |Cntrl/Displav/TestUnlt,Instry. a Ground support, c¢lean alr and
(Through PL | 55010 | Cntrl/Display/Test Unit,88p | > ontor 2nd conixal environmont coollng unit.
Removalt
GEMNENAL COMMENTS- -

SWPL 1A= 1= w74

DATA SHEET N0, Avlo
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AUTOMATED PAYLOAD 2-46
PAY LOAD ELECTRICAL POWER REQUIREMENTS .
DATA SBHEET NO,A713_ PAYLOAD NO,__HEZ00-A
PA AD Extended X=Ray Survey (At &Shuttle System Interiace) DATE 11June 1974 pEY DATE * LR
i D.C. POWER A.C. POWER ‘}“ 1al t
Mission | Voltage | Avg. Power Peak Power t:‘Jncrg\ ;;gurce Voltage | Avg, Power Peak Power Energy E:erg\
Phage 2 E 4 3 3 7 ] per Freq. n 12 Ly 13 15 16 17 per per Notax
Phase Phase DurationNom, | Tol. | Level | Dur. | Level | Dur. | Repetition |Phase hom,|Tol.| Level | Dur. | Level | Dur, | Repetition {Phase |Phass
No. thry 1V} |2 oW [ | Wy | b Rate RWhy | (02 | ) [aBy (W) [ ¢hr) | (W) j(hr)| Rate (kWh} | tkWh)
L. t?‘u.n;:fh Pad/ | 45 |28 [2 |10 |BPM/a [ w/al wa 48| N/A o s wa 7/
1o
7. |Ascent - //A
3
[Shuttle) 6 160 6 [N/A N/A R/A 0.6 | N/A 1 e e | N/A | 0.8
3+ {On-Orbit 156 (}1311.3} 48 | 1361 | 0.3 |1per 1.5kr, | 62.9| N/A -—  -=| N/A [Shuttle|qy Checkout b test
Deployment {2)! 300 3 R/A | N/A N/A 0.0 N/A | — | —tun ~| N/A [ 526 [(2) Release & deplov.
(Shuttle} (3) 300 9 |N/A | N/A N/A 28,8 N/A | -— |- - - - - > N/A (3) Escort mode
Tug
N/A
4, |Ascent 0
H/A _—— - 4 - 4 - - .-
(00S/Tug) / , S | WA | WA
5. |Onp=Orbit
Deployment
(QO0S/Tug) N/A . - —t= - -} - —= | K/A

NN

Te |Retrieval

o D077 7077 00 i o s v

{By CO5/Tug) —_f— = b - .
8. |Descent
. - el e e weimdm——t - -
(O0S/Tug) N/A >| N/A
9 Retrieval
° N/A | B/A N/A L6 | N/A| =— 4 - - .
(B Shuttle) 6 l o | 6 / /. / / N/A | L8
?
10, |Dercent —
(Shuttle) 6 \ 100 ] N/A | N/A N/A 6.6 N/A ®/A | 0.8
11. |Landing/ u 7
Post-Landing 36 28 |1 160 ;’6"’ N/A | N/A N/A 3.6 N/A| - —— - = N/a /
{Through PL
Removal)
21 GENERAL COMMENTS- 22 Total inflight energy from Shuttle 93,2 kw-hr{ Ascent Phases
33 Total inflight energy from Tug _N/A, ¥Wehr | 2 thru 5 only

SSPD (A-13} 4-30-74 DATA SHEET No, Az)%



ORIGINAL PAGE

IS

OF POOR QUALITY

AUTOMATED PAYLOAD 2.47
DATA AND COMMUNICATION DATA SHEET NO, A-14 pay NO._HE=03-A
arr ' A7 PA JORLS T -l ' S
PAYLOAD NAME Extended X-Ray Survev CHECKOUT AND DEPLOY MENT SUPFORT DATE. 113une 19%igpy DATFm oo
I
PHASE OPE RATIOM COMMAND SYSTEM DATA ACQL ISITION NATA DISPOSITION 15
1 Deacription. T [ From™ [fLimk:s Data Req't & To orape |8 Acquls. | Acquisition 10 ! Shoreds Transmit
c gitaly  Links Total Data |;
. Scp?mte mlisston 2 ©|osE Lep Analog |S-band Rate Quantity Bmgdlltzeal 'f‘;mc}::ln\hlck
Mo, Kame equipment aps £ 2 |Orbiter TugiHard- Orbiter Tug|Film  |Ku~band | In bps, bits, time Burac Notes
from support sub= 2 |Ground Net]wire Command Ground ket [TV Hardwire| Hz, fps, & hw, tlme, tion
system ops ~ |TDRS Otherlor RF| Type & Rate PDREOther|[Voice |[Manual channels frame= Quantitv [Rate|hra |Quantity
1+ lLgunch Ppd/ {Monitor and control enviren=|'Up GSE Hard-| PSK, D, 128 bps GSE D |Hardwlre] 512 bps 8 B47E0B |8.84TE(H N/A|N/A| N/A
Liftofl ment and status. Prepare | to wire
for launch. 48
2. | Ascent Monitor and control 6 |orbiter |72 psk, D, 128 bps | Orbiter D |Hardwire| 612bps  {1.106E07 |1.106E0% N/A| N/Al N/A
{Shuttle) environment, wire bita bits
3. | On=Orbit Backup nichtir\mthm. checkaut,{ ;o0 |ompg @ |BF |=sk, D, 2048 bps TDRS D |S-band |64816 bps 1,12E10 bits|1 izlalo lbfla;g 2.1 1‘5%?;:10 {1} Solar array & TDRS
Deployment  |test, callvration antennas retracted,
J(Bhuttle) Release & deploy paylosd (1)| 3 |Orblter | RF | PSK, D, 20485ps | Orblter | D |S-band |SI2bps |5 53200 bits|s. SIEOG HEOGI0001 85301 o) p1c routed to diaplays
recorder onbourd
Escort, back monitor and | 96 |TDRS (@) | RF | PSK, D, 2048 bpa| TDRS D |S-band |64816tps  |2.24E10bitsp 24E10 1{;206 .22 2.%4310 gme orbiter,
rendiness to ald or recover Total _m bits pB Its
TORS | TV ota % fos e L5
44 Agscent
(OOS/Tug) N/A -1 T “r - S i N/A
5« | On=Orbit
Deployment
{005/ Tup) N/A —_— L — — »| N/A
" o 7 A
Cperational / A//f % A %/ 4,/% // % A/ A j/// 4
Te Retrleval b
(Bv OOS/Tug) N/A —_ - - - e e ! >| N/A
!
B. Descent [
N/A ——— - - [ ' -] WA
9, Retrieval Command pazlord {o power R ' _ | Optional If malfunction
(B Shuttle)  |down, Tetract solar arrass, 6 | Orbiter [RF PSK, D, 2048 bps | OCr1bitey D S-hand . 2k lips '1.424504 1.424E07|1E0€0 024 4 421‘20'1 and recorer devired
& TDRS antennas. Rendez- . bits bits | bps
vous and recover.
10, | Descent Monttor and control enviror- Hard+ D, 2 Orbit D | lUardwirg 512bps  |1,106E07 [1.106E07| N/A|N/A) N/A
(Shuttle) ment, repressurize G | Orbiter wire PSK, I, 2048 bps rbiter ! P |OE 7 ot
1. |Landing/Post- IMonitor ard control Up lorbiter  [H289-| pe p, 128 bps | Orhlter D [Hardwire, s12bps  {G-636EQT [RGIEOT, o n/al  twa
T?lx;nuggh pr | emironment o |, gse wire + GSE bits bits : __L
Hemoval) 36 ! . —— ——— ——

4] NFRAL COMMENTS:

SsP A=Y 1) 4-30-T)

DATA SHEF ¢ e, =™




ORIGINAL PAGE IS
OF POOR QUALITY

AUTOMATED PAYLOAD
DATA AND COMMUNICATIONS
CHECKOUT AND DEPLOY MENT SUPPORT/ON-ORBIT OPERATIONS SUPPORT

2-48

DATA SHEET NO,A-15_PAYLOAD No, HE-03-A

DATE L June 1974 REV DATE

LR

PAYLOAD NAME Extended X~Ray Survey
OPERATION 3 LOC CONTROL DISPLAY COMPUTER 51 PPPORT MISSION OPERATIONS SUPPORT REQ'TS
t Description 2 [Orblter, 4 5 [ 7 Memory Hog't[iv {ON-ORBIT OPERATIONAL PHASE)
{Separate miasion = . Control Equipment Monltor & Displays | Functtons {worts) Opers. | |Network Facllities Reg'd 25 Accuracy Req'd
equipment ops |5 |Ground 53 9 per 1 BTDN O ~—IBD
Phase Phase from suppart 2 o (Excluge |TyPe & Quantity Type & Quantity Bl Bapld | |Sece 2 TDRS [@- Orbit Determination Ac-
N Na o OE Access
o, me svstem ops) A2 GsE S 3 psN [ curacy (yz)
1 Launch Pad/ |Monitor and control  |Up 2 Auto. monitor &m Malhmictlon aglpl:a- Autlo. Im:'{xt?r & c«zn- ]l 4 Esro O 26 Position, km
Liftoff environment & status, [to | GSE conirel units, one for [RUMErIC readon trol of environment | 35 | gEp3 | 5E04 | 2E03 5 ¢cNES [0 i, ,.)
X 1o, with parallel GSE ith manuat -
prepare for launch 48 | -ray paylond, one outvug. for verif, Ei ':. over 6 Other ________ 27 Veloclty, m/s
2, |Ascent Monitor and control 2 Auto. monltor & |2 Aute monitor ulo. monitor & con= Length of Support Req'd 1,1 ,1
bi ' UPPOT fieq S S S
(Shuttle) environment 6 | Orbiter control wnits ?,tlgg-nn;. & critical |trol widﬂ'l manual 32 | BE03 | GED4 2E02 7 Launch nnlyl:l Spectal Support
3. |On=0rbit Backup activation lGround Ope auto. monitor/ |Detalled multi- Backup auto. monitor 8 Launch/Early Orbit] 28 Attitude Determina-
Deployment chockout, test, ’ 48 |control + | control unlt for X-ray fimetion displays at|and control of chack- 32 |3.2E04|2,5E05 | 1IE04 O'IﬂYD tion Accuracy
(Shuttle) dizgoosis backup by | telescope arrays, urd control  fout, test, alarm 9 Mission LifettmelX —9, 01687 degreas
Orbiter | Instruments. backed up by on-  |circuits, enabling Telemet 29 Tt “Aceura
Heloane and deploymen} 3 |Orbiter |One auto, control wnitboard multifunction|readiness for sstive Telemetry Support E:u’gs ocuracy
for SSM with menunl |alphamumerle resd-jcontrol, rendervonon, Resl Time Data =L Bec
override out on two mopitor/|retrieval, recycllog, Frequency Bands/Data 30 Ground Time Up-
Escort monitoring, 9% Gmtmd]' oontrol consoles. |eto. Rate (bps or ) dates Reg'd
readinpes for backup | GBS 10__ BTI72 @yes DOl¥o
4, |Ascent 11 4096 bps Command Bystem ~
A
{005/ Tug) N/A N/. 12..  1EO6bpy 31 Freq, or band5-ban
5¢ [O=-Orblt 9 3ZRate_ 2048
Deployment Volume {Analog, Time; 33 Word Length__ 3%
' {005/ Tug) N/A - - - = N/A Digital, bita/day) 34 RejectionRate TBD
14_5246,2 Mbits/day 35 Type(Teoe, Tona/
15 8 Mblta/dn Digital, PCM,
Flayback Data Other) Lo
Freq, Banda/Data Rate
{bps} Contrel Cemter (CC
6. [On=Orbit LIS ILLST AL ITLLLLLTLNLL T AATIL I O TLTLLE SIS TIS LS AL LSS LSS LSS TLL AL TNLLLSLL L LTI LS TLLEA L4 TITLANTL ST A AL LIA LTS AT Y, 16 57127 bos Commumication
VLT ILILTITTIL TS IILSLLN LT TLITL s VLTSI LTSI ILLTTLLS VIS TL L LTS SIS LA LS L T TLL LIS LS T I SLL TSI NSLLsLAL IS LA LS AL AT, 4096 bps T
Operational LITLTLILITTII P IS I T IS LALTI DI ID VIS ILILLILITTISIE IS TSI SIS IITILLTLLNELLLS LS IS IS SIS ST IPATS JLL IS TS VSIS 19, AU905pE | 36 Real Time Trasa-
7. |Retrieval A 16 JEOSbps misslonRate from
(By 008/Tug) N/A ; o Reroote Slte to CC
[Vvolume {Anslog, Digital) 57172 bps
8, |Descent go____5246,2 37 TLM playback data
{00S/Tug) K/A N/A |z s8s.E req'd at CC
9, |Retrieval Command payioad to 2 Aulo, monitor & 2 Muolt function Auto mopltor & Tlmes Biea ONo
. retract units wi
{By Shuttle) zﬁir,g-.}:;s 2 TDRS 6 [Orblter oontzu:; ovmlﬂgone ﬂphm;m’::;c : aﬁg‘:‘;&i_ﬁgﬁaﬂ 32 |LEEO4]1E0S | 4RG3 22 Min. Acceptable 38 Likely CC Locatlon
mntennas. Rendervous r instruments; ane | ymbol readon recovery operatlons Countact Time {GSFC,ARC,JPL,
& retrieval. for 85M ! __TBD __ Minutes Other)__TBD
10, |Descent Monltor & control & | orbiter 2 Antn, monltor & 2 Auto. monpitor & | Auto. monitor & 32 { BE03 | 5E04 | 2E03 23 Mrx. Allowable Gap
{Shuttle) environment {a) oontrol units oontrol units control of environmen} Tlme Experiment Data Process-
11, [Landing/ Monltor & control Up| Orbiter |2 Aute. monitor & 2 Auto. monltor &}Autn. monlter & TBD__ Mimttes| ing Reg'd
Post-Landing | environment () g% +GSE  [control unlts control unlts c:nm;; with manual | 32 | 8503 | SEG4 | EEO3 Tracking Support ﬁ?eu ONo
(Through PL override 24 Type(C-band, 5= |, 40 E‘:?)‘}zln _Eﬂ.ll_._sl
mage mie r
Removal) band, Other) enhaa%cemem: re}eclt‘i:gr? of]
1. GENERAL COMMENTS* (3) 1f critical component malfunetion pot repalreble In space. ~hand spurious radiation
Interference.
DATA SHEET NC. AzlS

SSPD {A~15) 4-30-74
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PAYLOAD NAME _.._ Extended X-Ray Survey

AUTOMATED PAYLOAD
PAYLOAD PERSONNEL SKILL REQUIREMENTS

DATA SHLF T HO,
DATE_11Juncldi4REV DATE

2-50

PAYLOAD NG, HE-03-4
LTR

A=1T

1

ment or telescope environment.

MISSION Checkout, Deployment . TMME REQ'D (Manhours) 1%
* SKILLS E SPEC AS
PHASE Retrieval Operations REQUIRED TFIC TASK PER ROLE/FIELD 1
* Rolg " Fleld Locatlon|: Description DER TASK | PER PHASE gg:gﬂ‘
Type, Spect 4[5 16 3 o 1 1]
Phase|  ppao. (Type) (Spectiy) Sli|E EVA| Totnt |EVA| Totat [EVA/TVA Hotes
No. BIV|V or or ?
DI! AlA IVA WA
1 {Launch Pad/ | mMonitor and c_&?l’h'ol payload Technlcian |High Epergy |X NAN/A{Monitor temperature, pressure, 7 Up to 7 Up to y (1} May be accomplished by pround
Liftoff environment , * [} Astrophysies and other envirenmental param- 48 48 based personnel at GSE after veri-
et eters Override automatic con- / / fication of contrel from Shutile
trol as necessary to protect
lpmont / / / Orbiter cablx,
/} 'A /'; Conti EVA I3

s |Ascent Monttor snd control Technician X Monitor £ econtrol environment y 6 7 [ V/ {2) Contingency ol g ea.
(Shuttle) environment , | {pressure, temp. , venting) é 4 % 4-bour EVAs, Uf necessaxy,

3 |On-orbit Backup activation, checkout, test, Technleclan X ' |Provide baekup monitoring, main~| 0 24 0 48 Yes | {3} Ome man per shift: 2 48-hour
Deployment alignment, calibration. Techniclan X, tain readiness to ald ground con- | © 24 0 Yes | periods obe after the other.
(from Shuttle} | Support release & deployment Technician X i |trolled checkout & teat 2) 0 a o 3 No

Provide escort mode backup/monl- | Technlclan x ! Propare relesse & palde payload 4] 3 o 3 He ::?:I:::?emm not resolvable

torlng, mabntain readiness to assist | Technlefan X| |} |via control/dispiay/test units o | 48 0 | o Yo senfrod.

ground control; retrieval, etc. Techniclan x| Monltor and assist ground con~- 0 48 0 {5) If malfunction not repairable
~ — i ; Hrolled checkont — (l31 in space.

9 |Retrieval Comrmand pavload to redice power felan X By remote comm clone tele- | o ] [4] No
by Shuttle retract solay arrays and TD N scope and Instrument & ) {6) One man on duty per ghift,

Antennas. @) covers, reduce power lovel to 2 12
min . retract solar arrays
Command payload to bold rendezvous TDRS antenva,
and docking attitude. Rendezvous Astronant X |ABstst shuttle orbiter pilot In 0 6 0 No '
and recover @ rendezvous and recovery of
payload.

10 Degcent Moblior and contrel payload Technletan .4 Monitor and control environment, 6 12 V

(Shutile) environment (5) |Technleian .o incl. presourization ] é
11 | Landing/ ‘Monltor and control Technician X |V | ¥ |Monttor pressure, temperature, 18 a8

Post-Larding | eovironment Technician X R/AN/A humidity within payload elements, 18

(Through PL malntain differentinl + pressure

Removal) : with respect to cutslde of lnstru-~

7

'* GENERAL COMMENTS (a) One shift for first task of phase No. 3, two shifts for necond and third tasks of phase No, 3.
(b) Delivery of payload might be completed in half the tota] time. Estimates above allow a complete recycls

15 No, of Planned EVA
16 Avg Duxation of EVA _N/A___ thr,
1~ PL Personnel Operation*

Total Mlssion Skil! Hours 15__ 156  delivery (pbases 2, 3}
retrieval (phasea 9, 10}

o

1]

24

71 shite

(5 2 Shifts (0

SSPD(A-17) 4-30~74

DATA SHEET No, A=17_
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SORTIE PAYLOAD
DEFINITION AND REQUIREMENTS DATA

4=181
LECVEL B
BAYLOAD NAME DIAGNOSTIC PAYLOAD

PAYLOAD NO.__AP-1L-S
SHEET NO, TITLE l
#5-1 MISSION DEFINITION PARAMETERS
#5-2 OBJECTIVES
§-3 EXPERIMENT/EQUIPMENT MATRIX )
5-4 EXPERIMENT EQUIPMENT CHARACTERISTICS
§-5 SKETCHES - PRESSURIZED EQUIPMENT
56 SKETCHES ~ UNPRESSURIZED EQUIPMENT
. 8T INTERFACE DIAGRAM(S)
-8 EXPERIMENT EQUIPMENT - POWER & DATA
-9 IN-FLIGHT EXPERIMENT EQUIPMERT ENVIRONMENTAL LIMITS NON-OPERATING
5-10 IN-FLIGHT EXPERIMENT EQUIPMENT ENVIRONMENTAL LIMITS: OPERATING
5-11 IN-FLIGHT CONTAMINATION CONTROL CRITERIA
%333 ORIENTATION, POINTING AND STABILITY REQUIREMENTS
*5-13 FLIGHT OPERATIONS
*5.14 EXPERIMENT OPERATIONAL CYCLE
*5-15 PAYLOAD OPERATIONAL TIMELINE
*s-:Ls PAYLOAD PERSONNEL SKILLS AND EVA/IVA REQUIREMENTS
517 PAYLOAD MISSION CONSUMABLES
8-18 PAYLOAD ELECTRICAT, POWER REQUIREMENTS
*3-19 DATA ACQUISITION AND MANAGEMENT
§-20 DATA DISPCSITION AND COMMUNICATIONS
s-21 PAYLOAD IN-FLIGHT ENVIRONMENTAL LIMITS .
§-22 LAUNCH/LANDING SUPPORT REQUIREMENTS
5-23 GROUND FACILITY REQUIREMENTS
S~24 GROUND ENVIRONMENTAL LIMITS
825 PAYLOAD SAFETY ANALYSIS
* Included in this appendix.

§5PD (5-0) 3~15-74

Er g ION JINVI FHVd DONIGEDTEE



BRIGINATL PAGE T8
NF POOR QUALITY!

d-1582
MISSION DEFINTION PARAMETERS gt . .
DATs SHLET HO,22  PAYLOAD NOy e P2 123
PAYLOAD NAME DIAGNOSTIC PAY LOAD DATT 37475 REV DATE LR
i, Disclpline ATMOSPHERIC AND SPACE PHYSICS 5. No. of Seta of “Misaion Equpment 1 Prograr, — Development, e
2. Cognizant Scientist/Enginger DD 6. Wo. of Seta of Misslon Eqaipment in Program — Operations TDD
3, Development Agency NASA 7. No. of Sortie Fiights in Program 1
4, Initial Launch Date (Year) 1980 . 8. Nominal Tlight Duration (N}, days T
LAUNCH SCHEDULZ; -
Data Itam No. 0. 10, il. 12, 13, 4, 15, 16. 17. 18, 19, 29, 21.
Year, T8 a0 Bl 82 83 84 85 86 87 88 88 290 91
No. Launchos:
Mlsaion Codo Letter: —_— —_— — _— — — —_— U U —_— - —— —_—
ORBIT PARAME TERS* . MISSION CODE LETTER PAYLOAD SUMMARY DATA,
APOGEE, km A B c D E F 34. Payload weight at launch, kg 832 + Launcpes
22, Desjred 250 35. Weight of expended consumables and P/L Equipment not roturned to earth, kg 003
23, Minimum 120 36. Consumables weight at lnunch, kg 168
24, Maxioum 1500 37, Pressurized equipment volume, m" . 0153
38. Estimated pallet length, m 3
PERIGEE, krm . 79, Ho. of subsate:lite deployments per Night __1
25, Desired 250 10. No. of subsatellite retrievals per flight 0
26, Minipum 120 41. No. of planned EVAs per flight 0
27, Maximum 1500 42. Average duration of cach EVA, hr o
INCLINATION, deg 43. Proferred accommodation mode.  MODUILE/PALLILT
57
g:' ]:i.::;;cmdm o D Pallet only: on~orbit control D , control from ground D
L]
30, Maximum 105 t O 1abonly
31, Launch Slte(s) ETR e
Lab plus pallet
32. Launch Window Centor N/A [: plas pa
{Initin] Launch Date/Tlme) 44. Payload Model Date
33, Launch Window Durstion, hr. 45. P/L Code No,
46. REFERENCE DOQUMENTS: 47. COMMENTS,

SSPD (S-1) 3-15-T4

DATA SHEET »0, S=d
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PAYLOAD NAME DLAGNOSTIC PAYLOAD

BORTIE PAYLOAD
OBJECTIVES

4-163

DATA SAZET NO,.5-2 _5AvLoaDp No,_6P-.1-%
DATE_3=31:75 REV DATE LTR

1. SUMMARY.
THIS PAYLOAD CONSISTS OF A MANEUVERABLE SUB-
SATELLITE SUCH AS AN ATMOSPHERIC EXPLORER
INSTRUMENTED WITH ELECTRIC AND MAGNETIC FIELD
DETECTORS, AN X-RAY TELESCOPIC AND SEVERAL
PLASMA MEASURING DEVICES, THE SUBSATELLITE WILL
BE LAUNCHED FROM THE SHUTTLE, MAKE MEASURE-
MENTS FOR MOST OF THE MISSION AND THEN BE
RETRIEVED.

EXPERIMENTS

4, No. T Tatle 6 Ohyectivas
L{ SUPPORT ELECTRON
APHO| ACCELERATOR SEE AP-09-5
HAPLI30]| SUPPORT SHUTTLE EMi T0 MAP OUT THE EMI ERVIRONHENT OF THE SHUTTLE '

2, MISSION OBJECTIVES.
THE PRIMARY OBJECTIVE OF THIS MISSION IS TO VERIFY
THE MANEUVERABLE SUBSATELLITE SYSTEM AS AN
ADEQUATE DIAGNOSTIC TOOL FOR FUTURE SPACELAB

EXPERIMENTS.

3. RELATIONSHIP TO DISCIPLINE OBJECTIVES
IF THE MANEUVERABLE SUBSATELLITE SATISFIES THE

DIAGNOSTIC REQUIREMENTS ON THIS MISSION IT WiLL BE
INSTRUMENTED AND USED NEARLY CONTINUQUSLY
THROCUGHOUT THE SHUTTLE ATMOSPHERIC AND SFACE
PHYSICS SHUTTLE PROGRAM,

S5PD (5-2) 3~15-T4

DATA SHEET NO, 22,
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BORTIE PAYLOAD .
QRIENTATION, POINLING & STABILII'Y REQUIREMENTS co1n 4-193
DaTA SHEET ¥0,.571% pavioaD o, AR-11-8
"gg PAYLOAD NAME DIAGhOSTIC PAYLOAD DATE 3231275 REV DATE LTR
t‘c% . EQUIPMEDT 3 [ SHUTTLL POINTING REQUIRLMENT MOUNTI POINTING RRE QUIREMEhT@ CulNAL INTeRNAL iASTROV2NT
N POINTING CAPY L]
%j I 7 ORIENTATION @ Accuracy Stabuity 9 Accuracy Stabtlity L -xcm.-fcsh Tli\(’ cf;’:::b:lil\“n T
Inv. N OR TARGET(S) Axts |7 6 Dura~|? 8 Dura~-| Stability [0 11 Dura«|is 13 Dura~i Staoility {15 116 Duara-, Ia Durn-; Stabllaty
E ¥o. anie Leval Hon | Lewvel tion Rate Level tien | Level tion Rate Level ! don | Level t:on ! Rale
. — ! -~
[rp] . —— — ldeg) (hry ; (deg) (e)  |(deg/sec)] (oee} (hr) | (sec) {br) !(s’c*c/scc) {sce) ' (hr) | (sec) {kr) (sec/sec)
bpd |AP 708 | 3-ax1a Electrostatic Analyzer amg;:;it gltll;leld 1'; é A HiA HAA a N{A " 2 e 2 e I B T o
~ ¢ t I i T
g Aligned wath X, Y | ° : } ] : ! '
By AP 707 [lon Mass Spectrometer veloeity Vector (1) [ % E : t I .
Alagned wath XY r ' I'
g AP 713 |Neutral Mass Spectrometer velocaty Vector (0 [ % ' i : . : | : ’
[
X, i ;
% AP 705 | Cylindrical Probe Arbitiary (1) 2,. 1 . : i :—:’ T
3 1 1 i
N Y t ] ¥
E AP 715 [Spherical Probe Arbitrary {1) é il 1 g . } : I ; }
.t ! !
Ponting at X-ra A, Y 15 5 | 1
S |ap 7 X-ray Telescope . ¥ ! i - i f T P, t
= 16 Y P Saurce Wy 2z 15 00 15 1 906 +300 i 5 ¢ W«hHO 1,5 " 900
Satellate ALY 1 0.5 0.5 0.5 0,05 NJ/A | N/A N/A NTA T ou0T = -
AP 711! {Subsatecllite Launcher DJA ; 290 2.2 {1a30 0.3 130
g Launch Direction (2} | 2 I 0.5 0.5 0.5 0,05 N/A | N/a NA | N/a /A 130007 0.5 1500 + 0.5 ¢ .ga |
- X, Y T § i
g | |
7 t
i |
g J\;Y [ '
.XéY ! { :
XY ' ;
Z | i
{ '
X.Y ‘ i
—
Z . P
X, Y | |
Z ' 1
X, Y i 3
Z ! i
X. T ; 0
Z ' ' ! .
XY ; |
Z ] ' ! !
¥ i f i '
Z i I 1
X ¥ | i ! :
z I | I ]
- 8 AATION NOTES {¢ GLNLRAL COMMENTS. ’
Axis References Items §5-9, Use Shuttle Coordinale Axes 1) R
e 10— » tual] { cfers to Subsatellite Pownting during {rec {light
@ Polnting nequucd“:tmlr:mr éﬁfbﬁ.mmmt sight axis, X and ¥ are mu y perpendicular to 2. (2) Refers to Shuttle Pointing during Subsatellite launch

SSPD (5-12} 4-16-71 DATA SHEET nO.o1E
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EQRIE PAYLOAD 4-194
FLIGHT OPERATIONS N T %051 AT 1y
TA LIEET NO,I22Y PAYLOAD NO, -
PAYLOAD NAME DIAGNOSTIC PAYLOAD DATE_2=31-T3_REV DATE L7
MISSION TIME, DAYS o
FLIGHT OPERATION
P;J;SG Description 0 1 2 8 4 5 6 T
1. Lift-off &
2. | Ascert & Operatioral Preparation —
1
3, On-Oxbit Experiment Operations
No. Title :

XAPI00| Launch Maneuverable Subsat, O

XAPL30| Support Shuttle EMI L ]

XAPI10]| Support Electron Accelerator — I —

4, Mission Termination & Descent m‘
54 Landing 4
PREPARATION INSTRUCTIONS: COMMENTS
1, For mission duration other than 7 days, change to appropriate time scale.
DATA SHEET ho, 2211

S5PD (S-13) 3-15«74
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SORTIE PAYLOAD

4-1935
EXPERIMENT OPERATIONAL CYCLE . *
OAD DATA S.EET NO, 5-1_ pavioAD No,_AP-11-8
PAYLOAD NAME DIAGNOSTIC PAYL DATE. 33075 poo e i

REPETICIVE CYCLE

TYP:CAL TARGET ()

18

@
@

PREPARATION INSTRUCTIONS.

Mission duration N = 7 days.

Target Type Code,
E =
5 =

0

@ Specify a typical 4 to 8 orbit sequence.

Tarth, location 18 given in latitude & longitude.
stellar, location is given in right ascension and declination.
Other (Specify In Item 19},

COMMENTS, (loclude statements of slmultaneous ocperatien réquirements,

prodecessor/succossor relstionshipe, ete.).

5 4 ! 8 ¥ Ropetition Rate OLSERVATION SEQUENCE hotes
v I . I I 16 §]
EXPERIMENT INITIAL SETUP Shut- No. of TERMINATION Latitade Incluae viewduie
Sewp & |Expt. orf down & | Data] Total| No. of C’;,dcs . (Targety o |Longltude| Dur. | constraunts, win
Devloy |Observ, [ Rotrieve {Tival. {Crele |Cycles/ | o ar ¥3pe | Ascen, or Declin| Per | laclination anyle
i ? 1 Time { Dur, | Time [Time|Time| Fer |~ 12 14 Code ldeg/min| (deg/mm | Obsery | reqm.s, special
Mission Fume !
No. Title Function TS hry | (o) | oy | o | he | Dy Function tg | @ | fseor | feeey | fhx) | slewng, ac.
T
XAPi100}Launch Subsatellite Launch 2 NIA N/A
[
1
XAP130Support Shuttle EMI Wote (1) s ! ¢ 1 7 : (1} See AP=12-5
XAPI110/Support Electron Accelerator Note (2) \2) Sce AP-09-5
Note (3) (3} See AP=10-§
:
i
I
i
1
! .
1 1 l
19,

SSPD {5~14) 3~16-74

DATA SHEET MO,

514
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BORTIEZ PAYLOAD 4~146
PAYLOAD QPERATIONAL TIMELINE NPT
. MISSION DAY NO, __ C DATA BHEET NG, 3AYLOAD NO. o
PAYLOAD NAME DIAGNOSTIC PAY1 OAD —_— DAIE. 32 =23 2PV paTE o
Clme, hours ———————= 3 : 5 6 7 & 9 10 1 12 13 ¥ 15 _ua YT 18 19 a0 ap o ma 3
Mo, Ditle ] | ] ! ! 1 i !
1 ) | T T 2
| | ! : i T
! ' { ] ! I ' i
! | ] 1 ! :
f . L i _ .
4 i 1 | 1 ?
3 lxaploo] Launch Subsatelhte X X ] : ' 1 , 1
g | i ) ] ]
£ XAP130] Shuttle EMIL > X % X 3 . IS BN
& : : ! ) .
2] I i ) . ] N
i ! . ; ' ' | :
1 1 T | . t }
. - £ [ . ) . . i \ !
i I i : i { ! .
1l T r
| = - . !
. ' ' 1 i 1 i !
' I ] r ] 1
1 L 1 I 1
: 1 1 . N [ i ]
] ' : i . - S
Technician, Llectromechanical : X X { i N ! ! ' ' : ¢ 5 I
% Techmician, Physics Plasma L ' X X X 1 X 3 X [ | . i !
=1 T i T H
I| _Experiment, Physics Plasma X X X X x x| L ] ! ] P |
) i . ) i :
E — 1 ; ‘ |
[ T H i ' 3 H v
g ! H 1 1 i
w ! i l ] i
! ! | | I [ i I
! ] \
¥ ] t
1 i L
- Power Profile AC | : | i !
g k ! ! ! i 1 ' 1
2 W) 430 ! . ) i
o WJ [ | ' —
I i - s ) e e i
= W ST W Lo, ey
2 ne ; LU A —— i t R o g e e T e i T T
i o l ! ‘ : i
@ 50600 bps Nomir al (31405 ops Max) | O —— - .
=y '“-;— _mgﬂ I R T LY o i e R T S T . e =
) Dyop o ; —— . ‘ e
@ Y T .
5 Data ProflieT | i : ]
G | AT LE £ R U [ R D . .
1 ottty T A s T i e T Yok T T R S s R o oy LT L TS
tat pay load/Spacelab A jm' e ""“——'::“‘E%’“""—'—_i"_ et
f ] 1 i | v | f )
interface) { U [ i T i ; : ! 1 ] i
F-13

SSPD (5-15) 3~15-74 {Indlcate Resal Time data downlink transmlssion using double~width line and fing with "R, DATA SLEET MO,
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SORTIE PAYLOAD 4-197
PAYLOAD PERSONNELSKILLY & EVA/IVA REQUIREMENTS TA S T 5-1§ S.11.8
DA HELT NO, 22 _PAYLOAD NO, 2 2-1i-5 |
PAYLOAD NAME DIAGNOSTIC PAY LOAD DATE—Z=-1-75_REV DATE LTR
3 SKILL FYPES P/L Personnel Time| PLANNED EVA AND IVA REQUIREMENTS |13 14
4, I H 8 v 16 430 ~Con~
EXPERIMENT " . o "~ 12 | hine-
Functions Role Selentitic or 1re/1 Hrs/ ot irs/| & Dura~ |Freq§20cy hates
: _ Technical Run/! Dav/ Mismend or Tasks uon EVaZ
No. | Tiie Fiold suill [stall | sioli | 14 {he) i
XAP100] Launch Subsatellite Launch Technician Electromechamcal] 2 2 Z NPA Yes
1
Technicaan Physics, Plasma 2 2 2 NYA
Experimenter |Physics, Plasma 2 2 2 NY A
XAP110|Support Electron Accelerator | See AP-09-§
1
Control and Pesttion :
X AP130|Support Shuttle EMI Subsatelllte Technician Electromechanical 7 2 | 2 L} WA ; - o
L !
l '
Control |nstruments Technician Physics, Plasma 6 7 49 Hin - No
). 1
|
Honitor Data Experimenter Physics, Plasma [ 7 49 N/R ! No
156. Total skill hours per day & Col. 1) = _24_
PREPANATION INSTRUCTIONS 16, Total skill hours per mssion (& Gol, ) =_118 hr

fE = EVA, I = IVA

* Dased on mission durgtion (N =_7  days.

0

17, Mo, of planned EVAs per mission= 0
18. Average duration per EVA =

SSPD (5-16) 1-15-T4

DATA SHEET MO, 218,



ORIGENAL
oF POOR

PAGE b
QU ALITY

SORTIZ PAYLOAD
PAYLOAD MISSION CONSUMABLES

. (Oh=BOARD) DATA SHLET NO,.S23 _PAYLOAD MO, l2ale
DAYLOAD NAME DIAGNOSTIC PAY LOAD DATE_ 3-11-753 REV DATE A= i7a_
1 USE RATE ! STONAGE REQUIREMENT “ t:"mion OIa 12
it a0V Store
EXPERIMENT P Wt.per|® Pwt, par]’ Method, e.g., compressed[® Iweuene [+
" ) ‘ ¥ 161§
cgfs,PE oF " Oporo~ |Wts PEr [ npgy |eas evlinders, storage lock -j Provided ::E' V‘:;:ght ;g{\ﬁr:;q;:; Notes

T N, |2 Tie NSUMABL tlon | Day  [Miaslon [evs, Hquid vessel, sclf cont-{s Eof | Launch landlag [to Eaith

, ) | (k) fkg)  |atned (in exp. equip) ute, s (i) (ke )
AP 700 | Manecuviianle Subsatellite Propellant [BD | TBD 168 | Sclf Contained k 168 [ 108

FREPARATICN INSTRUCTIONS
+Code E = Provided by experiment equipment,
S = Provided by Spacelab

13Total weight of consumables at Launch (T Col, 9) =_158 k.
14 Total weight of consumables not returned to Earth (% Col. 11) = 168 kg,

SSPD (S-17) 3-16-74

DATA SHEET NO.

5=17
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cE 1S
GINAL PA
O 200R. QUALTY

SORTIE PAYLOAD

DATA ACQUISLEION AND MANAGEMENT =200
DATA 5rLIT YO, S= 0 SAYLOAD TH SO FUCRIE T 18
PAYLOAD NAME DIAGNOSTIC PAY LOAD DA :’E..._—’_'_ﬂ.:..f'._RE‘.’Dx TR
Req'ment ~ IFNCE [HHOUSLLEEPING|! DATA ACQUISITION* CONTRUOL a DISPLAY Cut PR s HPeOR [
Param {! 2 4 Operations Uopam 9 Paper ument L s 11 AL nor N i
ady Tatal P1 LReD speriment . . ] L nary - i
Qutput | Oulput Rate [No. of [ Repetttion Tl poy quantity £ Controls onlors kutcuons: e.g., Daia For-| 3 . (W, ds) _; Qpers I AosiLoNAL
Foim-| (bps. Hz, Chan- |Duration/: - b (bits) ' Eluis T T . imatting, S.ored Corumands, o =y PO 500 | ()i T
3 Z|2 3 . 5 ' ) . = Ui
ul)IAL:;;W 'r:::.) lime, i\fifnor per(;;m Opera-jOpera=| 4 (e g b,w,) |75 Type & [Rate,| 1ype & |Rate, g"“ 1’{“20551";- G::: PRapa | obuk |3 ORI RVHION o
! ’ oF Ub8. fuons ftlons | 1y vetee (Time)|TiE| YWY Opers, Qty  {Opersi-OMPUARONS, YOMUNE 4 Access $ RLQUIREMEN 15
Volce, Size r D ' = . Control, ete, -
e por Day|  yym. (Fromes) glo per per + =
Mission ete.) Orbit E é" Hour} Hour} K
Phase (hr) Al |F
Launch Pad/{ N/A - Tunlag Accuracy
Liftoff Required,
R LR Y P
orbit Deterdaation
Liccuracy Requirea
Ascent N/A -
1Positio~, Km
By
Veloelty, m/sec
T3D
oo
P Attdtude
1Wetlegrmination
A 20 MHz [ 24 - 1 120 MHz ) ]:\ccumc\ Required,
Continuous TBD dog _3.25
D 3E05 bps TBD 24 - 1 6E09 bats
On-Orbit Maximum 2 hotles
Operations | 5 1000bps | TBD| 24 [ = 1 | 8.6E07 bats] . (I, To be
proccssed by a
spoctium
analyzer wmch
- 15 contained
i wiathin tre
ciapaosiic
control umt,
Desecent N/A
Landing/
Post Landing)
(While 1n | VA i
Orbiter) [
SSPD (S«19) 3~15-T4 *Make separate entries for science and housekeeping data; irclude houseleeping data in brackets,

DATA SHEET hO, 521



