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1 INTRODUCTION

1.1 Purpose

The Operations Interface Control Document (OICD), 20008817 represents an agreement
of the detailed implementation of the operations-related interfaces of the Advanced
Spaceborne Thermal Emission and Reflection Radiometer{ASTER] with the Earth
Observing System (EOS) AM-1 Spacecraft Flight Segment and Ground Segment. Its
purpose is to provide to the Integration and Test (1&T) personnel, the ASTER Operation
Team(ACT), and the Flight Operations Team (FOT), an understanding of how the
instrument is operated and how its operation and performance is monitored. In addition,
the OICD is the vehicle for defining agreements among these organizations.

The OICD, together with the Mechanical Interface Control Drawing (MICD) Drawing,
20008811; MICD Tables, 20008812; Thermal Interface Control Drawing (TICD),
20008813; Electrical Interface Control Drawing (EICD) Tables, 20008815; Command and
Telemetry Interface Control Drawing(C&T ICD), 20008817 and Integration and Test
Interface Control Drawing (1&T ICD), 20008816; describe the details of the interfaces
between the EOS AM-1 Spacecraft and ASTER. The top-level instrument Interface
Control Drawing (ICD), 20008810, provides the instrument ICD tree and revision status for

all sub-tier instrument ICDs.

12 Scope

The OICD describes the instrument characteristics affecting the 1&T, launch, and on-orbit
operations activities of the EOS AM-1 program. Descriptions of the Flight and Ground
Segments are limited to that required to provide an understanding in the operational

context.
The OICD represents agreement of and is the defining document for:
1. Responsibilities of the organizations involved in instrument operations and
related activities

2. Information to be used and exchanged among these organizations, its format
and schedule

1-1 January 14, 1997
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1.3 Organization

Section 1

Section 2
Section 3
Section 4

Appendix A
"Appendix B
Appendix C

Appendix D
Appendix E

provides a brief description of the document's purpose, scope, and
organization.

provides a list of the documents referenced in the text and their sources.
provides a brief description of the Flight and Ground Segments.

provides a description of system operations for |&T, flight, and ground
operations and provides a description of organizational responsibilities.

defines the information to be exchanged among the various organizations.
defines constraints associated with operating the instrument.

describes the ASTER Operations Team’'s input to ground system
requirements documentation for planning and scheduling aids requirements

and facility requirements.
documents additional operational agreements for ASTER.
defines key terms and concepts used throughout this document.

1-2 January 14, 1997
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2 REFERENCE DOCUMENTS

GSFC421-11-19-03

The following documents provide additional information relative to the ASTER
operations-related interfaces. The information contained in these documents is deemed
to be supplemental in nature and hence is not included herein. The latest versions of these

documents are the most relevant.

GSFC 420-03-02

GSFC 421-12-11-01

GSFC 421-13-10-01
GSFC (TBD 1), Draft
Hughes 604-CD-003-002
Hughes 194-209-SE2-004

Hughes 304-CD-001-002
Hughes 305-CD-001-002
Hughes 209-CD-002-003
Hughes 196-00602TPW
LMMS 20043204

LMMS EOS~DN-SE&I-001, Rev. C
LMMS EOS-DN-SE&I-056

LMMS 20008817

General Instrument Interface Specification

Unique Instrument Interface Document (UIID)

Advanced Spaceborne Thermal Emission and
Reflection Spectrometer (ASTER)

EOS AM-1 Mission Operations Concept

EQOS AM-1 Detailed Mission Requirements

ECS Operations Concept Document

Data Format Control Document for the Earth
Observing System (EOS) AM-1 Project Data Base

FOS Requirements Specification
FOS Design Specification and Database Designs
Schema Specification

ICD Between EOSDIS Core System (ECS) and ASTER
Ground Data System

IST Capabilities Document

EQOS-AM Database and Test Procedure
Practices, Standards, and Conventions

System Operating Modes
Mission Timeline

ASTER Command & Telemetry ICD

2-1 lanusry 14, 1997
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3 SYSTEM DESCRIPTION

A brief description of the flight and ground segments is provided in this section for context
in understanding the OICD. For further details on the instrument, spacecraft or ground
system refer to LMMS 20008817, LMMS EOS-DN-SE&I-001 and Hughes

304-CD-001-002 respectively.

3.1 EOS AM-1SPACECRAFT DESCRIPTION

The spacecraft (S/C) is composed of five instruments and nine S/C bus subsystems. The
instrument suite consists of the Advanced Spaceborne Thermal Emission and Reflection
Radiometer (ASTER), Clouds and the Earth's Radiant Energy System (CERES),
Muiti-Angle Imaging Spectro Radiometer (MISR), Moderate Resolution Imaging
Spectroradiometer (MODIS) and Measurements of Pollution in The Troposphere
(MOPITT). The S/C bus subsystems are the Command and Data Handling Subsystem

(C&DHS), Communication Subsystem (COMMS), Structures and Mechanisms
Subsystem (SMS), Electrical Accommodation’ Subsystem ‘(EAS), Electrical Power
Subsystem (EPS), Flight Software System (FSWS), Quidance, Navigation, and Control’
OPS), and Thermal Control Subsystem

Subsystem (GN&CS), Propulsiort Subsystem (PR
(TCS). S e _

The principal relationships among the instruments and"subsystems are indicated in the
. EOS AM-1 S/C Functional Block Diagram, Figure 1. The components of the S/C are
described in the following sections of this document.

3-1 Januery 14, 1997
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Figure 1. EOS AM-1 Spacecraft Functional Block Diagram
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3.1.1 Instrument Description

ASTER operates in three visible and near infrared channels, six shortwave infrared
channels, and five thermal infrared channels. The instrument acquires data over a 60-km
swath whose center is pointable crosstrack +/- 8.55 degress in the Short Wave Infrared
Radiometer (SWIR) and Thermal Infrared Radiometer (TIR), with the Visible and Near
Infrared Radiometer (VNIR) pointable out to +/~24 degrees. In addition to the three
instrument subsystems (VNIR, SWIR, and TIR) the ASTER includes a Common Signal

Processor (CSP) and the Master Power Supply (MPS).

The VNIR consists of two telescopes--one nadir-looking with three-spectral band
detectors, and the other backward-looking with a single-band detector. The
backward—looking telescope provides a second view of the target area in Band 3 for stereo
observations. Thermal control of the detectors is provided by a local mode (VNIR Heater
control Unit). Cross—-track pointing is accomplished by rotating the entire telescope
assembly. Two on-board halogen lamps are used for calibration of the nadir-looking
detectors. This calibration source is always in the optical path. '

The SWIR cross-track pointing is accomplished by a pointing mirror. Two on-board
halogen lamps are used for calibration, however, the pointing mirror must turn to see the
calibration source. Thermal control of the detectors is provided by a cold plate.

Unlike the other instrument subsystems, the TIR has a “whiskbroom” scanning mirror. The

-~ scanning mirror functions both for scanning and cross-track pointing. During calibration,-
the scanning mirror rotates 90 degrees from the nadir position to view an internal black
body. Thermal control of the detectors is provided by a cold plate.

The following pages depict the ASTER instrument as well as provide a functional block = .

diagram. The reader should refer to the Mechanical Interface Control Document Drawings
(EOS library #5184) for a description of the mechanical configuration. The reader shouid
refer to the ASTER C&T ICD (LMMS 20008817) for a description of the instrument

command and telemetry definitions.

3-3 January [4, 1997
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3.1.2 Spacecraft Bus Description

A brief description of the S/C C&DHS and COMMS is provided in this section for context.
For further detaiis on the S/C system refer to GSFC 421-13-10-01.

3.1.2.1 Command and Data Handling Subsystem

The C&DHS provides the following functions: command and telemetry (C&T) handling;
C&T Bus Controller (BC), science data collection, formatting, storage and routing; the
computing services to support S/C navigation, attitude determination and control, time
management, and power and thermal control; and system level Failure Detection, Isolation
and Recovery (FDIR). It is responsible for the baseband handling of all uplinked messages
received from the COMMS and for coordinating the telemetering of all S/C and
instrument-generated data to be downlinked through the COMMS or hard-lines. The
C&DHS is distributed throughout the S/C with interfaces to all S/C subsystems and
instruments. The major components of the C&DHS are: the Spacecraft Controls Computer
(SCC), the Command and Telemetry Interface Unit (CTIU), the Science Formatting
Equipment (SFE), the Solid State Recorder (SSR), and the Bus Data Units (BDUs).

3.1.2.1.1 Spacecraft Controls Computer

The SCC is the central computer on board the S/C. The SCC provides the hardware,
software and firmware support for control of onboard operational processes. The primary
function of the SCC is to monitor and control S/C bus subsystems and instrument
operations. The SCC Flight Software (FSW) provides services to the instruments as
described in the Baseline Description Document. This document addresses the following

set of sarvices provided to the ASTER instrument;

a. Storage and controlied distribution of Absolute Time Commands (ATCs) (i.e.,
commands distributed by the SCC at the time specified by an associated time-tag.)

b. Storage and controlied distribution of Relative Time Command Sequences
(RTCSs}): (Each command in an RTCS has an associated time delay which indicates
the maximum amount of elapsed time between the issuance of the command and

the previous command in the RTCS.)

¢. Telemetry Monitor (TMON) functions.
ASTER TMON, ATC and RTCS usage, are defined in Section 4.

3.1.21.2 Command and Telemetry interface Unit

The CTIU recsives, processes and distributes ground commands, and all commands
emanating from the SCC. In addition, the active CTIU gathers spacecraft telemetry data
(H/K and H&S) through the C&T Bus and formats the data for output to the SSR and the

S-Band Transponder.
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3.1.2.1.3 Science Formatting Equipment

The SFE provides the capability to transfer: high rate instrument and Low Rate Science
(LRS) Bus data to the SSR for recording; playback/real-time science data to the Ku-Band:
real-time MODIS and ASTER instrument data to the Direct Access System (DAS), and

playback science data to the DAS.

3.1.2.1.4 Solid State Recorder

The SSR is a high-capacity solid state unit for storage and retrieval of science and H/K
data. The SSR is capable of simultaneously recording and playing back science data via an
interface with the SFE. Concurrently, the SSR is capable of recording or playing back H/K
telemetry data via an interface with the CTIU. The SFE and CTIU interfaces operate
independently of each other.

The SSR records the most recent H/K data in a circular buffer which can be played back
upon ground command. Nominally, the H/K data are continuously recorded and not played
back, unless the H/K data (part of LRS Bus data) cannot be retrieved by playing back the
LRS buffer via the Ku-Band downlink.

The SSR receives science data, sorts and records science data in separate logical circular
data buffers according to the Virtual Channel identifier (VCID) of thé data source. The four
ASTER VCIDs are stored in one buffer, and MODIS, MISR and the LRS Bus (containing’
CERES, MOPITT, ancillary, and H/K data) each have a buffer. Once recorded, the data
remain in the buffer until overwritten by new data. SSR overwrite protection may be
selected for a particular buffer to prevent the data from being overwritten. Normal SSR
operation is to record all science data with the SSR always in Record mode, the overwrite
protection not selected, and the SSR data mput bemg determined by the the respective

instrument operations teams.

The size of the ASTER Solid State Recorder buffer at beginning of life will be 70 supersets
(i.e., 102.36 Gigabits).

3.1.2.1.5 Bus Data Unit

The BDUs provide monitoring and control services to their associated instruments or S/C
compenents. The interfaces with the instruments permit the BDU to (1) send relay drive
commands, {2) sample active/passive analog telemetry, and (3) sample active/passive
bi-level telemetry.

ASTER shares a BDU with the two CPHTS systems for TIR and SWIR. The ASTER BDU
interface aliocations are specified in the C&T ICD.

3.1.22 Communications Subsystem

The COMMS supports the S/C H/K function by providing command reception, telemetry
transmission and navigation services and supports the science data services by providing
encoding, modulation, and transmission functions. The COMMS also contains the Master
Oscillator (MO) which drives S/C time and provides a precision frequency source to all
instruments and other subsystems requiring it.
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The three elements of the COMMS are the S-Band, the Ku-Band, and the Direct Access
System (DAS)(X-Band). A block diagram of the COMMS is provided in Figure 8. COMMS
links between the EOS AM-1 S/C and external elements are shown in Figure 10.

The primary on-orbit command uplink path is via the TDRSS S-Band single access (SSA)
service with ground network (GN) services available as an emergency backup.

The primary on-orbit H/K telemetry path is via the TDRSS SSA return service with GN
services available as an emergency backup. Operationally the real-time H/K telemetry is
downlinked at 16 kbps via S—-Band using the high gain antenna (HGA) during the nominal
SSA contacts. In a diagnostic mode SCC dump or recorded H/K telemetry is transmitted
via the HGA. During periods when the HGA is not available health and safety (H&S)
telemetry is downlinked using the TDRSS SSA service via one of the omni antennas.

The primary science data return link via the TDRSS Ku-Band Single Access (KSA) service
utilizes the HGA and high-rate modulator. An average of 20 minutes of TDRSS KSA

service is scheduled per orbit for normal mission operations.

The DAS provides real time transmission of science data for MODIS and ASTER to direct
access user ground stations via two types of services, Direct Broadcast (DB) and Direct
Downlink (DDL). Normal operation is to configure the DAS for continuous operation in the
_ DB mode, providing uninterrupted output of real~time MODIS science data along the orbital
path. The DAS can be commanded to DB/DDL mode to provide direct-to-user ASTER
science data, in addition to the MODIS data on the X~Band. Additionally the DAS can be
used to downlink playback science data to designated ground stations [direct playback

(DP)].

3.2 GROUND SEGMENT DESCRIPTION

The EOS ground system provides the command and control of the EOS AM-1 S/C. In
addition, it provides the Earth sciences community with a variety of data products obtained
from the EOS missions.

A brief discussion of the Flight Operations Segment of the EOS Core System is provided
below. Further information may be found in the FOS Requirements Spec for ECS, Volume
1 General Requirements (Hughes 304-CD-001-002), and in the FOS Design
Specification and FOS Database Design and Database Schema Specs (Hughes
305~-CD-001-002).

3.2.1 Flight Operations Segment

The FOS provides the operations center for the EOS AM-1 S/C. The FOS consists of two
elements: the EOC and the Instrument Support Toolkit (IST). The EOC facility, located at
Goddard Space Flight Center (GSFC), serves as the focal point for EOS AM-1 S/C

- Operations. The IST is a software package that provides the AOT with real-time and
off-line access to the EOC resources.
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W/G SW= Waveguide Switch

BPF = Band Pass Filter

ZENITH
S-band
| > S-Band
P Interface
‘ = Unit
e, oA !
........ L ceecacm——caccaata S-Band
" ‘ I
‘ HGA |jg——] KsA Master » CTIU
: T “S-Band
' : Transponder CTiv
: Lo Fo
E Upconverter Upconverter E
: and and :
' TWTAj TWTA | SFE
: w/G :
‘ _%W_ :
: K :
: Pol ! Firter ‘
feesesecaccaciaaccaanaaaa! DAS
r T Te |
i {
1
I w/G D _Iq_ DAS J‘— DAS SFE
= EP SwW ssApsA Upconverter Modulator I
|
| — _———— - . |
I r Legend
{ LO = Loca! Oscillator IF = Intermediate Frequency
!

Pol= Polarization
TWTA = Traveling Wave Tube Amplifer

TX = Transmitter
RF = Radio Frequency

SS5PA = Solid State Power Amplifer

Figure 9. Communications Subsystem Block Dlagram

Jaouary 14, 1997




Tracking & Data
Relay Satellite

TDRSS
GROUND LIN

KSA:
Downlink: 150 Mbps
{Playback or real-time)

Uplink: 125 bps (omni), 10 kbps SSA, 1
Downlink: 16/256 kbps SSA, 16 kbps SMA,
1kbps (Omni or SSA)

GSFC421-11-19-03
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Figure 10. Communications Subsystem: Links

Detailed information regarding the design and functionality of the EOSDIS Core System
Flight Operations Segment is provided in Hughes 311-CD-001-002.

FOS consists of nine distinct subsystems: Planning and Scheduling; Command
Management; Command; Telemetry; Analysis; Resource Management; Real-Time
Contact Management; Data Management; and User Interface. Individually, these
subsystems perform specific, unique functions; collectively, they provide a set of
interrelated functions for the FOT and the IST user community.
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3.2.2 ASTER Ground Data System

The operations portion of the ASTER Ground Data System, the ASTER Operations
Segment (AOS) consists of the Instrument Control Center (ICC) and the Japanese

Instrument Support Terminal (IST).

3.2.2.1 Instrument Control Center

The Instrument Control Center consists of the following subsystems:
a) AOS System Management (ASM),
b) Instrument Control Operations Subsystem ({COS)
¢) Instrument Analysis Support Subsystem (IASS).

The purpose of the ASM is to provide resource management database management, and
security management. The purpose of the ICOS is to prowde aoceptanoe of observation
requests and to perform instrument planning and scheduhng 'The purpose of the IASS is to
provide instrument status monitoring, oﬂ‘ lineé analysis, and image monitoring.

3.2.2.2 ASTER GDS - Instrument Support Terminal -

The purpose of the IST is to provide scheduling support and instrument anomaly

information. It is a key element in ensuring the integrity of the instrument operation and
mission scheduling from a science perspective. It is used to connect the ASTER Science
Team Leader, the U. S. Science Team Leader, and the Science Schedule Support Group to

the ICC.

The following 2 pages show an overview of the ASTER Ground Data System.
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3.2.3 EOC/ ASTER ICC Interface

The ECS IST Toolkit hosted on an ASTER GDS-provided workstation at the ASTER ICC is
used in the transfer of messages and files between the ASTER GDS and the ECS FOS.
The EOC sends planning aids and integrated mission plans and schedules to the ICC for
use in refining instrument schedules. The ICC submits ASTER schedules to the EOC, and
the EQC sends scheduling conflict information to the ICC. This interface is described in the
ICD Between EQSDIS Core System (ECS) and ASTER Ground Data System.

Also, through use of the ECS IST's user interface, the ASTER operations team will have
access to FOS toois and capabilities for submitting PDB updates for ASTER (e.g., building
command procedures, relative time command sequences, and real time command
requests. The ASTER operations team will also have access to ECS IST displays and EOC
reports through the ECS IST user interface. This allows the ASTER operations team to use
the ECS IST to have access to EOC event messages for command notification and
command load reports. The ECS IST user interface also may be used by the ASTER
operations team to view EOC plans and schedules and to access FOS tools for requesting
and viewing the results of command-level constraint analyses performed on ‘what-if'
analysis schedules by the FOS. Details of the ECS IST user interface will be documented

in the FOS Operations Manual for the EGS Project. .

3.3 Space Network

The Space Network (SN) is the primary data transport system for relaying data between
the EOS AM -1 S/C and the ground, and provides communication resource scheduling
support to EOSDIS. The SN elements, the Tracking and Data Relay Satellite System
(TDRSS) and the Network Control' Center (NCC), provide the primary/nominal
communications path between the S/C COMMS and the EDOS.

TDRSS comprises the Tracking and Data Relay Satellites (TDRSs), the White Sands
Ground Terminal (WSGT), and the Second TDRS Ground Terminal (STGT), also located at
White Sands. !t provides forward and return link communications services.

The NCC is at GSFC. The NCC is the operations center for all SN activities. It provides
operational management of all elements of the SN and is responsible for all scheduling
activities for the TDRSS system. The EOC interfaces with NCC for scheduling SN
resources. The NCC implements operations, executes schedules, and performs link

monitoring and fault isolation.
3.4 OPERATIONS TEAMS

3.4.1 Filight Operations Organization
The structure of the Flight Operations Organization is depicted in the following figure.

FIGURE: (TBD 2)
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3.4.2 Flight Operations Team

The FOT located within the EOC executes the EOS AM-1 mission plan while maintaining
the health and satety of the S/C and instruments on-orbit. Three distinct elements within

the FOT share the responsibilities for mission operations:

a. Flight Planning and Scheduling coordinates with instrument teams and spacecraft
subsystem engineers to develop an integrated mission schedule for each

operations day;

b._ Operations provides support 24 hours a day, 7 days a week for real-time command,
control, and telemetry monitoring of the S/C and instruments

¢. Engineering provides detailed analysis of the S/C subsystem performance

The role and responsibilities of the FOT is discussed in section 4. The structure of the Flight
Operations Team is depicted in the following figure.

FIGURE: (TBD 3)
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3.4.3 ASTER Operations Team

The ASTER Operations Team (AOT) located in Japan, represents the ASTER Science
Team in all areas of ASTER instrument operations. The AOT schedules the instrument

activities required to implement the science plans, analyzes the performance of the
instrument, and reports to the science teams and the Flight Operations Director (FOD) on
the state of the instrument. The AOT provides the focal point for instrument operations and
the engineering expertise for detailed analysis and anomaly investigation.

The AOT consists of six ASTER related organizations or projects as follows:
- the ASTER Sensor Committee/Ground System Interface Working Group and ASTER
Instrument Project conducted by JAROS.

~ the ASTER Science Team/OMP Working Group conducted by both ERSDAC and the
US Science Team, and the ASTER Science Project conducted by ERSDAC.

- the ASTER GDS Committee and the ASTER GDS Project conducted by ERSDAC.

Under the coordination of the AOT, JAROS is the representative for all matters related to
Initial Operation & Instrument Analysis, and ERSDAC is the representative for all matters

related to Normal Operation.

The roles of the AQOT are as follows:

- To prepare the detailed Mission Operation Handbook, the ASTER Mission Operation
Procedures and the ASTER GDS AOS Operation Procedures.

- To make the ASTER operation schedule based on the above operation documents
and to send the schedule to the FOS.
~ To conduct the End~-to-End Test and Initial, Normal, and Contingency Operations.

- To perform Instrument Analysis.

The chart on the following page shows the organization of the ASTER Operations Team.
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Figure 13. ASTER Operations Team (AOT)
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| ¢ 3.4.4 ASTER Instrument Operations Team G(TBR)
| The structure of the instrument operations team is depicted in the following figure.

FIGURE: (TBD 4)

3.5 Integration and Test Team

Further information about Ground System Integration and Test may be found in the
“ASTER Ground Data System/ EOS Ground System Test Agreement.”
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4 SYSTEMS OPERATIONS / ROLES & RESPONSIBILITIES

4.1 FLIGHT SEGMENT OPERATIONS

The EOS AM-1 mission is defined by four chronological mission phases: (1) Prefaunch,
(2) Launch/Acquisition, (3) Checkout, and (4) Operational. Each mission phase represents
a pre-defined time period during which a set of interrelated operations and activities are
performed. The EOS AM-1 mission phases are described briefly below. More detail can
be found in System Operating Modes, LMMS EOS-DN-SE&I-001 and Mission Timeline,
LMMS EOS-DN-SE&I-056.

The Prelaunch Phase includes all I&T activities leading up to launch. During this phase,
the S/C is integrated, tested, installed on the launch vehicle, and prepared for launch.

The Launch/Acquisition Phase begins when the S/C transitions to internal power about five
minutes prior to littoff. At that time the S/C is in Launch Mode, fully configured for launch,
but communication of commands and telemetry is still available through the T-0 umbilical
connection to the ground support equipment (GSE).- Just before launch vehicle engine
ignition, the T~0 umbilical is pulled. At this point, there is no forward communication link
for commanding the S/C, and the return link consists of S/C 1 kbps H&S telemetry. After
launch, and subsequent to HGA deployment, the FOT sends ground commands to put the
S/C into Delta-V Mode, in which the S/C performs propulsive maneuvers to raise from the
injection orbit (S50 x 695 km) to the operational orbit (705 km circular). Once S-Band
communication is established through the HGA to TDRSS, the telemetry data rate is
increased from 1 kbps to 16 kbps. The Launch/Acquisition phase ends when the S/C
reaches the operational orbit.

The Checkout Phase is an on-orbit verification phase for the S/C, during which all
subsystems and instruments are verified and calibrated as necessary. The Checkout
Phase begins when the S/C reaches the operational orbit. This phase ends when all S/C
subsystems and instruments are deemed ready to support the mission science objectives.
During this phase, special TDRSS S-Band time allocations are available to perform the
checkout activities. Also during this phase, orbit adjustments are performed by ground
command as necessary to trim the operational orbit.

The Operational Phase begins when the S/C bus and instruments are sufficiently
characterized so that science data may be gathered routinely, and it continues through the
end of the mission. S/C commands are uplinked daily or more frequently in real-time.
Recorded science data are played back through TDRSS twice per orbit over Ku-Band.
Orbit adjustments are performed as needed during this phase to maintain a satisfactory
orbit. In this phase, the S/C is nominally in Science Mode except during orbit adjusts
(Delta-V Mode), power critical situations (Survival Mode), if a failure of the SCC occurs,
or when the attitude is not maintained within nominal parameters (Safe Mode).

4.1.1 Spacecraft Operations

The EOS AM-1 S/C system modes and instrument modes are defined briefly in the
following section. More detail can be found in the System Operating Modes, LMMS
EOS-DN-~SE&I-001.
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4 SYSTEMS OPERATIONS / ROLES & RESPONSIBILITIES

41 FLIGHT SEGMENT OPERATIONS

The EOS AM-1 mission is defined by four chronological mission phases: (1) Prelaunch,
(2) Launch/Acquisition, (3) Checkout, and (4) Operational. Each mission phase represents
a pre-defined time period during which a set of interrelated operations and activities are
performed. The EOS AM-1 mission phases are described briefly below. More detail can
be found in System Operating Modes, LMMS EOS-DN-SE&I-001 and Mission Timeline,

LMMS EOS-DN-SE&I-056.

The Prelaunch Phase includes all I&T activities leading up to launch. During this phase,
the S/C is integrated, tested, installed on the launch vehicle, and prepared for launch.

The Launch/Acquisition Phase begins when the S/C transitions to internal power about five
minutes prior to liftoff. At that time the S/C is in Launch Mode, fully configured for launch,
but communication of commands and telemetry is still available through the T-0 umbiical
connection to the ground support equipment (GSE). Just before launch vehicle engine
ignition, the T-0 umbilical is pulled. At this point, there is no forward communication link
for commanding the S/C, and the return link consists of S/C 1 kbps H&S telemetry. After
launch, and subsequent to HGA deployment, the FOT sends ground commands to put the
S/C into Delta-V Mode, in which the S/C performs propulsive maneuvers to raise from the
injection orbit (550 x 695 km) to the operational orbit (705 km circular). Once S-Band
communication is established through the HGA to TDRSS, the telemetry data rate is
increased from 1 kbps to 16 kbps. The Launch/Acquisition phase ends when the S/C
reaches the operational orbit.

The Checkout Phase is an on-orbit verification phase for the S/C, during which all
subsystems and instruments are verified and calibrated as necessary. The Checkout
Phase begins when the S/C reaches the operational orbit. This phase ends when all S/C
subsystems and instruments are deemed ready to support the mission science objectives.
During this phase, special TDRSS S-Band time allocations are available to perform the
checkout activities. Also during this phase, orbit adjustments are performed by ground
command as necessary to trim the operational orbit.

The Operational Phase begins when the S/C bus and instruments are sufficiently
characterized so that science data may be gathered routinely, and it continues through the
end of the mission. S/C commands are upiinked daily or more frequently in real-time.
Recorded science data are played back through TDRSS twice per orbit over Ku-Band.
Orbit adjustments are performed as needed during this phase to maintain a satisfactory
orbit. In this phase, the S/C is nominally in Science Mode except during orbit adjusts
(Delta-V Mode), power critical situations (Survival Mode), if a failure of the SCC occurs,
or when the attitude is not maintained within nominal parameters (Safe Mode).

4.1.1 Spacecraft Operations

The EOS AM-1 S/C system modes and instrument modes are defined briefty in the
following section. More detail can be found in the System Operating Modes, LMMS
EOS-DN-SE&I-001.
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4.1.1.1 Spacecraft System Modes

Each mission phase is characterized by spacecraft “system” operating modes used (or
available) to support that mission phase. The system mode is defined by the minimum
functional and performance capabilities that are required to satisfy mission conditions and
constraints. System modes include: (1) Launch Mode, (2) Delta~-V Mode, (3) Science
Mode, (4) Survival Mode, and (5) Safe Mode.

The system operating modes are defined in terms of five variables that are essential to
defining the worst case operational scenarios for the spacecraft; power load, type of
computer control, S/C attitude reference, science data availability, and capability for
Delta-V maneuvers. The following observations can be made about the S/C operating

modes:

a. S/C operating modes can be divided into two classes: nominal and contingency
modes. Nominal S/C modes are those modes which define the S/C
configuration during planned activities. Contingency S/C modes are those
modes which define the S/C configuration following failures in S/C equipment.
The nominal system modes include Launch, Science and Delta-V Modes, while
the contingency modes lnclude Survwal and Safe Modes.

b. Whether the SCC or the Attrtude Contro! Electronics (ACE) controls attltude
control processing is the only variable which determines whether or not the S/C
is in Safe Mode. Safe Mode is defined as any configuration in which the ACE
performs attitude control processing functions, whether or not the SCC is
controlling other H/K functions.

c. Safe Mode is independent of power load and science data availability. When
the S/C is transitioned to Safe Mode, the power load and science data availability
will generally remain in the same state as in the previous mode.

d. S/C attitude reference is not relevant for Launch Mode because the S/C is not
yet in orbit about the Earth in this mode. In Launch Mode the S/C is attached fo
the launch vehicle.
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Table | EOS AM-1 Operational Modes

Nominal Modes Contingency Modes
Launch Mode Sclence Mode Delta-V Mode Survival Mode Safe Mode
Power Load OFF ON Don't Care OFF Don't Care
ACE

Computer SCC SCC sCC 8CC AC E‘;rs cc

Thrusters YES NO YES NO Don't Care

Refarence Relsvart EARTH EARTH EARTH =N

Scierce Data NO YES Don't Care NO Dan't Care
Definitions of State Variables:

{1) Powerload OFF Minimum power condition; All non-essential H/K and instrument loads are shed
ON H/X and instruments are at the fufl power allocated for the mode

(2} Computer SCC The SCC has full control of all H/K functions, including S/C attitude
ACE/SCC ACE controls S/C attitude; SCC controls all H/K functions except attitude
ACE ACE controls S/C atitude; there is no SCC controt

{3) Thrusters NO PMEA powered off, so that no thrusters may be fired and no Delta-V
: maneuvers may be performed
YES PMEA operzational, so that thrusters may be used for Delta-V maneuvers and
. or attitude control
{4) Atiitude EARTH  The S/C has an Earth pointing atfitude, with the +Z axis pointing towards the
center of the Earth

SUN The S/C has a Sun pointing attitude, with the S/C -X axis and
the solar array cell-side normal pointing towards the Sun.

i (5) Science Data YES The S/C performs science data collection, distribution, and transmission
iy NO The S/C is unable fo collect, distribute, or fransmit science data

ACE = Attitude Control Electronics S/C = Spacecraft

H/K = Housekeeping SCC = Spacecraft Controls Computer

PMEA = Propulsion Madule Electronics Assembly

4.1.2 Instrument Operations

4.1.21 Memory Loads and Dumps
ASTER does not perform memory loads or dumps.

41.2.2 Instrument Modes

Being comprised of 5 major subsystems (i.e., VNIR, SWIR, TIR, CSP, and MPS), the
ASTER instrument has subsystem modes as well as system-level modes. ASTER
subsystem modes and related power load and data rate characteristics are described in
the ASTER Command and Telemetry ICD.

Within the EOC, power and data rate utilization will be associated with ASTER
system-level modes. The following is a list of ASTER system level modes.
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Table Il ASTER System-Level Modes

R System-Level modes

GSFC 421-11-19-03

ASTER VNIR mode |SWIR mode |TIR mode CSPmode |MPS mode |Power
Standby

**see Note

Below

Table
VNIR Point- | Pointing Standby Standby Standby Operation 353.3W
ing
SWIR Point- | Standby Pointing Standby Standby Operation 352.6W
ing 3 : _ : o
TIR Prepa- | Standby Standby |AmpPrep |TIR'Data ' |Operation 402.6W
ration _ - Proc .. . .
S/T Prepa- | STandby Prep Amp Prep TIR Data Operation 436.0W
ration Proc
TIR Short- | Standby Prep Short-Catl TIR Data Operation 436.0W
TIR Observation | Prep Pointing TIR Data Operation 458.7W
Pointing 1 Proc
VISIT Observation |Observation ]|Observation |V/S/T Data |Operation 486.1W
Observation Out
V Stereo Observation | Standby Pointing V2 Data Out/ | Operation 432.0W
Obs&T TIR Data
Pointing Proc
TIR Short- | Standby Standby Short-Cal TIR Data Operation 432.0W
Cal2 Out
ST Standby Observation |Observation |S/T Data Qut | Operation 457.4W
Observation
TIR Standby Standby Pointing TIR Data Operation 414.0W
Pointing 2 Proc
TIR Standby Standby Observation |TIR Data Operation 412.9W
Observation Out
VNIR Observation | Standby
Preparation

-
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VNIR

VNIR mode

Observation

SWIR mode

Standby

TIR mode

CSP mode

VNIR Data

Operation

Ohservation Out
V Stereo Observation | Standby Standby V2 Data Out | Operation 357.7W
Observation
V Ch1 Ob- |Observation |Standby Standby V1 Data Out | Operation 352.7W
servation
SWIR Prep- | Standby Preparation | Standby Standby Operation 370.2W
aration
SWIROb- |Standby Observation | Standby SWIR Data | Operation 381.0wW
servation Out ‘
TIR Getter Standby Standby Getter Standby Operation 249.5W
Safe Mode | Safe Safe Safe Same Operation | 293.3W

previous

mode
VNIR Calibration: | Standby Standby VNIR Operation 386.8W
Calibration -Optical Calibration

-Electrical
-Dark

SWIRCal- | Standby Calibration | Standby SWIR Operation | 419.2W
ibration | Calibration
TIR Long- Standby Standby Long-Term | TIR | Operation 481.5W
Term Calibration | Long-Term
Calibration Calibration

Note: “Contamination Safe” Mode is the same as Standby Mode, but the SWIR and TIR
mirrors are turned to the calibration position.

4.1.2.3

Instrument Activities
The following table contains an initial list of ASTER activities. Nominally, ASTER activities

will be scheduled with respact to orbital events contained in the EOC event pool.
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Table lll ASTER Actlvitles

ASTER Activity Plan

No. Activity Name Start Mode |End Mode
1 |START V_S_T OBS_STEREO TvisroBs
[rz END_V_S_T_OBS_STEREO V/S/T OBS |STANDBY
3 |START_S_T OBS STANDBY {S/T OBS
4 |END_S_T OBS S/T OBS STANDBY
5 |START T OBS STANDBY |TIR OBS
6 |END_T OBS TIROBS |STANDBY
7 |START v_OBS | STANDBY |VNIR OBS
8 |END_V_OBS B VNIR OBS |[STANDBY
9 |START V_STEREOQ_OBS STANDBY |V STEREO
| | ~ |oBs
10 |END_V_STEREO_OBS V STEREO |STANDBY
OBS
11 |START V_CHI1_OBS STANDBY |V CHI OBS
12 |END_V_CHi_OBS V CH1 OBS |STANDBY
13 |START_S_OBS STANDBY |SWIR OBS .
|| 14 |END_S_OBS SWIR OBS |STANDBY
15 |T_PREP_TO_V_S_T OBS_ TIR PREP |V/S/TOBS |Divided Obs
STEREO
16 |V_S_T_OBS_STEREO_TO_ V/S/TOBS |TIR PREP |Divided Obs
| T_PREP
17 |S_T_PREP_TO_V_S.T OBS_ |[S/TPREP [V/S/TOBS |Divided Obs
STEREO
18 [Vv_S_T_OBS_STEREO_TO_ V/S/TOBS |S/TPREP |Divided Obs
S_T_PREP
19 |S_PREP_T_OBS_TO_V_S_.T_ |SWIR PREP |V/S/TOBS |Divided Obs
OBS_STEREO &
TIR OBS
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* ASTER Activity Plan (continued)

V_S_T_OBS_STEREO_TO_ V/S/T OBS |SWIR PREP | Divided Obs
S_PREP_T_OBS &
TIR OBS
21 |T_PREP_TO_S_T OBS TIRPREP |S/TOBS  |Divided Obs
' 22 |S_T_OBS_TO_T_PREP S/TOBS |TIRPREP |Divided Obs
| 23 |S_T_PREP_TO_S_T_OBS S/TPREP |S/TOBS  |Divided Obs
24 |S_T_OBS_TO_S_T_PREP S/TOBS |S/TPREP |Divided Obs
25 |S_PREP_T_OBS_TO_S_T_OBS iwm PREP |S/TOBS |Divided Obs
TIR OBS |
26 |S_T_OBS_TO_S_PREP_T_OBS |S/TOBS |SPREP& [Divided Obs
TIR OBS
27 |T_PREP_TO_T_OBS TIRPREP |[TIROBS |Divided Obs
28 |T_OBS_TO_T_PREP TIROBS [TIRPREP |Divided Obs
29 |T_OBS_TO_ TIROBS |V/S/TOBS {Obs. transition
\ | V_S_T_OBS_STEREO
"30 V_S_T_OBS_STEREO_TO_ V/S/TOBS |TIROBS |Obs. transition
|T_oBSs
"31 T_OBS_TO_S_T_OBS TIROBS |[S/TOBS  |Obs. transition
"32 S_T_OBS_TO_T_OBS S/TOBS |TIROBS |Obs. transition
33 | VNIR_GAIN_SET No mode change
34 |SWIR_GAIN_SET No mode change
35 |TURN_ON_ No mode change
QUICK_LOOK_FLAGS
36 |TURN_OFF_ No mode ”
QUICK _LOOK_FLAGS change
|[37 VNIR_POINTING STANDBY |STANDBY
[| 38 |SWIR_POINTING STANDBY [STANDBY
39 | VNIR_CALIBRATION_1 STANDBY |STANDBY
VNIR_CALIBRATION_2 STANDBY |STANDBY
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ASTER Activity Plan (cntinued)

SWIR_CALIBRATION_1

GSFC421-11-19-03

STANDBY [STANDBY

42 SWIR_CALIBRATION_2 STANDBY |STANDBY
ﬂ43 TIR_LONG_TERM_ STANDBY [STANDBY
CALIBRATION
44 |TIR_MIRROR_ROTATION_TO_ |STANDBY |STANDBY
CAL_POS
45 |TURN_ON_VNIR2_QL_FLAG No mode change
"46 TURN_OFF_VNIR2_QL_FLAG No mode change
47 |TURN_ON_VNIR1_QL_FLAG No mode change
”48 TURN_OFF_VNIR1_QL_FLAG No mode change
| 49 |TURN_ON_SWIR_QL_FLAG |No mode change
"50 TURN_OFF_SWIR_QL_FLAG No mode change
usl TURN_ON_V1V2_QL_FLAGS No mode change
||52 TURN_OFF_V1V2_QL_FLAGS No mode change
[ 53 |TURN_ON_T_S_QL_FLAGS No mode change
fs4 |TURN_OFF_T_S_QL_FLAGS No mode change
55 |TURN_ON_TIR_QL_FLAGS No mode change
56 |TURN_OFF_TIR_QL_FLAGS No mode change
57 |ASTER_TO_SAFEMODE Any mode |Safemode
58 |ASTER_TO_ Contamina-
CONTAMINATION_SAFEMODE ton
Safemode _
4-8 January 14, 1997

ASD~EW 2051 3-89




4.1.2.3.1 Initial Activation
The ASTER initial activation sequence is depicted below.

ASTER ALL OFF |
LAUNCH MODE | EQS AM-1 Launch

(120V Power from EQS-AMI is urned ON)
- SELECT MPS A (35 minutes after launch)
~ SURVIVAL HEATER ENABLE (35 minutes after launch)

GSFC 421-11-19-03

DAY 1

LAUNCH LOCK OFF MODE
- SWIR LAUNCH LOCK OFF1

(Verify SWIR LAUNCH LOCK OFF)
- TIR COOLER LATCH OFF1 (Note: TIR cooler launch lock shorts the cooler motor coils

to provide piston restraint forces during launch)

(Verify TIR COOLER LATCH OFF)
- MPS ON
- TIR SCANNER LATCH OFF] (paraffin actuator)

{See TIR Launch Lock Off Sequence - following pages)

{Verify TIR Scanner Latch OFF) ’
- CSP A ON (Nots: CSP MUST be powered for VNIR
launch lock function activation)
- CSP OPERATE ENABLE
- CSPHCEAON
- CSP TM&F BUS A SELECT
- CSP SCC TIMEQUT ENABLE
- VNIR MAIN ON (Note: VNIR MUST be powered for VNIR launch lock function activation)
- VNIR STANDBY
(Verify VNIR mode)
- VNIR MODE SETTING (A SELECT, VHC SET, TABLE CANCEL OFF)
(Verify VNIR is within operational temperatures)

~VNIR LAUNCH LOCK A OFF (paraffin actuator)

(Ses VNIR Launch Lock Off Sequence - following pages)

(Verify SWIR LAUNCH LOCK, TIR COOLER LATCH off)

DAY 9

]

COOLDOWN MODE
- SWIR TLM/COM POWER ON
- SWIR TEMPF. CONTROL CIRCUIT ON
- SWIR HEATER3 ON
- SWIR HEATER4 ON
- SWIR HEATERS ON
- SWIR COOLER DRIVE CIRCUIT ON
- SWIR COOLER SETTING

- TIR STANDBY POWER ON
- TIR COOLER POWER ON

(Verify SWIR detector temperature - Note: initial cooldown will take approximately 40 minutes)

(Verify TIR detector temperature - Note: initial cooldown will take approximately 40 minutes)

DAY 10

1

I ASTER in STANDBY MODE l

January 14, 1997




GSFC 421-11-19-03

Launch Lock retraction will normally be

completed within 5 minutes.
see Confirm the Actuator heater power (OFF)
4-1 Check the following telemetry:
on (1)VNIR ACTUATOR POWER A ON/OFF: (OFF)
;::; (2)VNIR ACTUATOR POWER B ON/OFF: (OFR)

YNIR LAUNCH LOCK OPERATION PROCEDURE

Confirm the Launch Lock status (ON). @
Check the following telemetry:

(1) VNIR LAUNCH LOCK STATUSI:0

(2) VNIR LAUNCH LOCK STATUS2:1 (lauach lock on)
(3) VNIR ACTUATOR POWER A ON/OFF: (OFF)

(4) VNIR ACTUATOR POWER B ON/OFF: (OFF)

(5) VNIR LAUNCH LOCK TEMP

_1
Execute the Launch Lock (OFF) Command: A side @I

Check the following telemetry:
(1) VNIR ACTUATOR POWER A ON/OFF: (ON)
(2) VNIR ACTUATOR POWER B ON/OFF: (OFF)

Monitor Telemetry:
(1) VNIR LAUNCH LOCK STATUS!

(2) VNIR LAUNCH LOCK STATUS 2 .
(3) VNIR' ACTUATOR POWER A ON/OFF
(49)VNIR ACTUATOR POWER B ON/OFF
(5) VNIR LAUNCH LOCK TEMP

Confirm the Launch Lock status (O
Check the following telemetry:

(1)VNIR LAUNCH LOCK STATUS1:1

YVNIR LAUNCH LOCK STATUS2:]

January 14, 1997

BCD_EW 00EY 28D




GSFC 421-11-19-03

RTCS #27 “VNIR Launch Lock A OFf" @

RTCS #28 “VNIR Launch Lock B Off" will:
Execute the Actuator Power (OFF) Command

Check the following telemetry

L VNIR ACTUATOR POWER A ON/OFF (OFF)

Investigation: of the Contingency Q 3'2>

pee-d-cacaaaan- ~Standard Recovery Pracedure,

Cool the parafin actuator
Hold the Standby Mode for at least 10 minutes
Check the following telemetry:

VNIR LAUNCH LOCK TEMP

% Re-execute Procedure #1 < 3-4j
|

{ Execute the launch lock (OFF) Cmd - B side
RTCS #28: “VNIR Launch Lock B Off”

Check the following telemetry:

{ VNIR ACTUATOR POWER A ON/OFF: (OFF)

VNIR ACTUATOR POWER B ON/OFF: (ON)

P
n

o~

h--.--.---h--------n-

4-1

RTCS #27: “VNIR Launch Lock A Off” will:

Execute the Actuator A heater power (OFF) Cmd
OR

RTCS #28: “VNIR Launch Lock B Off”" will:

Execute the Actiator B heater power (OFF) Cmd
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Confirm the Launch Lock Status (ON),
Check the foliowing telemetry:

(1) TIR LAUNCH LOCK STATUS/ TIR SCANNER LATCH ON/OFF: ON

Monitor Telemetry: Scanner Latch ON/OFEF

Execute the Command: TIR SCANNER LATCH OFF - A

{ (3)_~"Contirm the TIR Launch Lock status (OFF:
Checkthefollowmgtelcmen'y

TIR SCANNER LATCH ON/OFF: OFF -

NOTE: Normally, 5 minutes is
required to complete the retraction
of the lock pin.
If the lannch lock stams is not
changed within 10 minutes of receiving
the command to the A side,
the following procedure will be executed
NO to command the B side.

Execute the Command: TIR SCANNER LATCH OFF - B
Monitor Telemetry: Scanner Latch ON/OFF

Confirm the TIR Launch Lock status (O
Check the following telemetry:
TIR SCANNER LATCH ON/OFF: OFF

January 14, 1997
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A description of the initial activation and checkout functions to be performed for ASTER are
shown below. All initial activation procedures for the ASTER shall be performed during
real-time contacts with the spacecraft. Instrument representatives shall be present in the
EOC during ASTER initial activation procedures and shall make available planned
procedures for handling contingency situations which may occur during initial activation.

Table IV ASTER Activation and Checkout (TBR 1)

(Day 1) | ASTER Transitions from Launch Mode into Survival Mode at Launch + 35 minutes
Days ASTER OUTGAS and TEMPERATURE MONITOR
2-8 OUTGAS erock%AsF (Launch OUTGAS Out- |Out-
; FF, if possible, gas |gas
(VNIR remains powered after deltav buns)
off) .
JDay 9 (Note: Mission Orbit Achieved and Capillary Pump Heat Transfer System Powered On)
VNIR Outgas for 9 days | Launch Lock Off before | Cooler Latch Oft Stand- | Ops
: CSP and MPS Power | pefore MPS Power  [bY | Mode
\ Qn Mode
: VNIR tum on from ~On
ground command after . -Verification Side
CSP and MPS power |- Verification Side
on. A A
~VNIR in standby mode g‘;fa““‘" Launch Lock
after MPS Power
-ltems to Check: On
- Wk tim -tim (-tim
- mode transition ~Verification check | check
(excluding ptg mode)
-setting of heater
control point of
telescope
Launch Lock OFF dur Out- |Out-
ing 10 minute real- gas (988
time contact.
{Operation should re
quire about 5 mins.)
-ltems to Check:
- h/k tim
- setting of heater
control point of
telescope
- tim regarding launch
lock operation
%
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~ ASTER ACTIVATION and C

HECKO

" (continued)

GSFC 421-11-19-03

SWIR

Outgas and Standby

Mode

- Transition to Standby
Mode will be by ground
command after CSP
and MPS are Powered
On

- Transition to Observa-
tion Mode with point-
Ing mirror still in the
calibration position,

Outgas

TIR

—Monitor h/k tim

- Gheck on thermal
control

= Monitor termperature
and supplied voltage

Side

-tim
check

Pointing Function
real-time contact.

angles:
+8.55 degrees
-8.55 degrees
+24.00 degrees
-24.00 degrees

unit

generated)

Check during 10 min.

{Operation should re-
quire about 5 mins.)

- Point to the following

~Motor and Encoder

-Both A side & B side

(Nota: no science data

Side
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“ASTER ACTIVATION and CHECKOUT ACTIVITIES (continued)

Days VNIR SWIR TIR CSP |MPS
Events |VNIR
which
will
durinz; ~Requested Scene (night area)
the re- ~Calibration Sequence
32{:‘;’9’ (Realtime Contact is required: Estimated time is 15 minutes during each orbit)
Check- First Orbit.
out 1)Transition to Pre-Cal Mode (Lamp A side) (Wait for 8 minutes for lamp warmup.)
Period 2)Transition to Opt_Cal Mode ( 1 min of data acquisition)
3) Trans. to Dark_Cal (Norm. Gain 20 secs, High Gain 20 secs, Low Gain 20 secs)
4) Transition to Standby Mode
Second Onbit:
S5)Transition to Pre—Cal Mode (Lamp B side) (Wait for 8 minutes for lamp wammup.)
6) Transition to Opt_Cal Mode (1 minute of data acquisition)
7) Trans. to Elec_Cal (Norm. Gain 20 secs, High Gain 20 secs, Low Gain 20 secs)
8) Check Band 3 output for both side A and side B
Events |VNIR:
which carvati
. will i
y . hecks
dmuﬁng 4days.)
there- |—-Requested scenes:
main- 1) day area, uniform reflectance, (e.g., desert)
gg o 2) day area, geometric land shape (e.g., shoreline with desert, road, runway)
Check- 3) day area, known reflectance (e.g., land, sea, forest)
out 4) day area, around the equator, high latitude, middle latitude, near pole
Period 5) day area, cloud
(©01t) | _Band 3 output must be checked for both A side and B side
-Gain: High, Normal, Low
Events |SWIR: '
which e _ i i o
will - ~ ; =
oceur -Optical Calibration (Lamp A) ... Normal Gain
during ~ Dark Calibration ... Low-2 Gain, Low-1 Gain, Normal Gain, High Gain
the.re- | - Optical Calibration (Lamp B .. Normal Gain
der of —- Dark Calibration ... Low-2 Gain, Low-1 Gain, Normaf Gain, High Gain
the
Check-
out
Period
(cont) | Radiometric and Geometric Performance Check (This test will be performed muitiple times

throughout the checkout phase. The test consists of observations during 5 consecutive or-
bits each day for 4 days.)

4-15 January 14, 1997
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I ASTER ACTIVATION and CHECKOUT ACTIVITIES (continued)
}
Days VNIR SWIR TIR CSP |MPS

TIR:

~Cooler On/Oft (1/day)
-Operation On: (1/orbit)
~Short Term Cal: (1/orbit)
-Observation (1/orbit) [19 pointing angles]
-Long term calibration (1/orbit)
-Getter (A/B). (1/orbit)
Checked: Cool down time, thermai control of detector, pointing angle
Monitored: Temperature and supplied voltage

- STC check consists of 8 oonsecuﬁre’ éhon—ten'n calibrations
- STC chqck duration is 20.5 minutes
- STC sequence consists of 5 checks (i.e., 40 STCs) performed over 1 orbit

=T ibration: (Daily for 17

TIR:
Observational Performance Checkout:
- Day and Night Observations to include the following:
(desent, ice, lattice road, seashore or runway, and area with known emissivity)

Maxi ot ion Checkout:
- Maximum observation for 5 continuous orbits, each day for 4 days

4-16 January 14, 1997
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SWIR/TIR and VNIR/SWIR/TIR

Maxi o tion Checlout:

- Maximum observation for 7 continuous orbits, each day for 4 days

Point " ibeati

Sivided Of fion S Checkout:

- Observations over 7 continuous orbits, each day for 4 days

rvat ition n
- Observations over 7 continuous orbits, each day for 4 days

SIDE B TESTING

Side B Testing (2 days) followed by reconfiguration to side A (1 day)

- Side B Testing to include checking of telemetry and command paths.

4.1.23.2 Baseline Activity Profile

The concept of a “baseline activity profile,” as used in the EOC context, does not apply to
the ASTER instrument. In other words, ASTER is not operated in a manner which lends
itself to routinely scheduling periodic activities. ASTER consists of three independent
instruments (VNIR, SWIR, and TIR) which will be scheduled to operate (i.e., types and
durations of activities) based on whatever the current science objectives are at the time of
scheculing. Each instrument's operation is constrained by either data rate, power, or
design constraints. However, there are certain types of operations which the ASTER will
nominally perform during the mission, and therefore, the following instrument sequences
are described below:

1. VNIR Pointing
2. SWIR Pointing

3. V/S/T Observation with complete stereo data [ VNIR/SWIR/TIR combined operation,
with VNIR Backward observing longer for stereo effect. |
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. Divided V/S/T Stereo Observations
. S/T Observation [SWIR & TIR combined observation}

4
S
6. Divided S/T Observations

7. TIR Observation [TIR standalone observation - most frequently performed at night]
8

9

. Divided TIR Observations
. VNIR Observation with complete stereo data
10.VNIR2 - Stereo Data Only Observation

11. Transition Observations

4.1.2.3.2.1 VNIR Pointing

This operational sequence involves the slewing of the VNIR telescopes. The VNIR
instrument is configured such that both the Nadir and Backward telescopes are rigidly
connected to one pointing mechanism assembly.” The pointing mechanism slew axis is
parallel to the spacecraft "X’ axis. The mechanism has the capability to slew +/- 24
degrees. Hard stops are provided at +/- 24.7 degrees to preclude the telescopes from:
contacting MPS or MISR.

The mechanism moves at a rate of approx. 0.8 deg/sec. Therefore the maximum possible
traverse time is 60 seconds. This time period is embedded in the command sequence used
for this function.

STANDBY MODE

-VNIR POINTING MODE SET
(WAIT 2 SECS)

VNIR POINTING MODE
~VNIR POINTING ANGLE SET
(WAIT 2 SECS)
-VNIR POINTING START
{WAIT 1 MIN)

-VNIR STANDBY MODE SET

STANDBY MODE

Figure 14. VNIR Pointing Sequence
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4.1.23.2.2 SWIR Pointing

This operational sequence involves the moving of the SWIR pointing mirror. The
operational range of motion of the mirror is approx. +/-5 degrees about nadir. The angular
speed of the mechanism is approx. 0.16 deg./second. This translates to a maximum

traverse time of approx. 60 seconds, for operational pointing.

For calibration purposes, the mirror is moved to look at one of the two calibration lamps.
The SWIR pointing movement will be completed within 10 minutes for calibration. The
SWIR is pointed by executing commands to move the mechanism relative to its current
position.

SWIR pointing is accomplished by commands which indicate the direction to point
(clockwise or counterclockwise), the number of pointing pulses, and the duration of each
pulse. Therefore, the resulting SWIR pointing after execution of the commands will depend
on the starting pointing position.

STANDBY MODE

~SWIR POINTING CONTROL POWER ON
(WAIT 10 SECS)

SWIR POINTING MODE

~SWIR POINTING ANGLE MONITOR
(WAIT 10 SECS)

-SWIR POINTING PULSE 1 SET
(WAIT 2 SECS)

-SWIR POINTING PULSE 2 SET
(WAIT 10 SECS)

~SWIR POINTING START (CLOCKWISE OR COUNTERCLOCKWISE
(WAIT 10 MINUTES OR 1 MINUTE)

-SWIR POINTING CONTROL POWER OFF

STANDBY MODE

Figure 15. SWIR Pointing Sequence

4-19 January 14, 1997

ASD-EW 2051 3-89 D




4.1.2.3.2.3 V/S/T Observation Sequence with Complete Stereo Data

This operational sequence involves simultaneous VNIR, SWIR, and TIR observations
followed by approximately an additional 60 seconds of VNIR2 observation. The figure

below depicts
sequence.

|__STANDBY MODE ]

~TIR OPERATION POWER ON
+ (WAIT 2.048 SECS) ]
-TIR SCANNER POWER ON 9)
(WAIT 2.048 SECS) a

w

-TIR MIRROR ROTATION TO CAL POSITION
VNIR STANDBY / SWIR STANDBY / TIR AMP PREP MODES | (WAIT 3.5 MIN)

~-SWIR ANALOG CIRCUIT ON
-SWIR POINTING CONTROL POWER ON a
(WAIT 10 sec) &
-SWIR POINTING ANGLE MONITOR
(WAIT more than 2 SECS)

-SWIR BAND 4-7 GAIN SET
(Wait 2 SECS)

-SWIR BAND 8 AND 9 GAIN SET

VNIR STANDBY / SWIR PREP / TIR AMP PREP MODES | (WAIT 1.5 MIN)

-CSP TIR DATA PROCESSING ON
(WAIT 2 SECS)
-CSP TIR DATA TAXI A ON

| VNIR STANDBY / SWIR PREP / TIR SHORTCAL MODES IWAIT 30 SECS}

-CSP TIR DATA TAXI A OFF
(WAIT 2 SECS) =
-VNIR OBSERVATION MODE SET a
-VNIR MODE SET (A SEL, VHC SET. TABLE CANCEL OFF |~ 3
(WAIT 2 SECS)
~TIR MIRROR ROTATION TO OBS POSITION AND SCAN START

y1# SOOI

VNIR PREP / SWIR PREP / TIR POINTING MODES WAIT 60 SECS)

-VNIR GAIN SET
(WAIT 2 SECS)

~-SWIR DIGITAL CIRCUIT ON
~-CSP SWIR DATA PROCESSING ON
-CSP VNIR1 DATA PROCESSING ON
-CSP VNIR2 DATA PROCESSING ON
-CSP TIR DATA TAXI A ON
-CSP SWIR DATA TAXI A ON
-CSP VNIR1 DATA TAXT A ON
-CSP VNIR2 DATA TAXI A ON

[_v/S/T OBSERVATION MODE | (2-16 MINUTES)
CONTINUED ON NEXT PAGE

S# SOIA

GSFC 421-11-19-03

this
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V/S/T STEREQ OBSERVATION - CON'T FROM PREVIOUS PAGE

V/S/T OBSERVATION MODE (con't from previous page)

-CSP TIR DATA Q/L FLAG ON g
~CSP SWIR DATA Q/L FLAG ON &)
~CSP VNIR1 DATA Q/L FLAG ON =
~CSP VNIR2 DATA Q/L FLAG ON J N
~CSP VNIR2 DATA Q/L FLAG OFF 1 &
~CSP VNIR1 DATA Q/L FLAG OFF Xs)
~CSP SWIR DATA Q/L FLAG OFF |s
~CSP TIR DATA Q/L FLAG OFF <

-CSP VNIR1 DATA PROCESSING OFF
-CSP SWIR DATA PROCESSING OFF
-CSP TIR DATA TAXI A OFF

-SWIR DIGITAL CIRCUIT OFF
-SWIR POINTING CONTROL POWER OFF
-SWIR ANALOG CIRCUIT OFF
(WAIT 2 SECS)
-TIR MIRROR ROTATION TO CAL POSITION

T#SOXd L#SOIA

VNIR OBS / SWIR STANDBY / TIR POINTING MODES | (WAIT 60 SECS)

-VNIR STANDBY MODE SET

-CSP VNIR2 DATA PROCESSING OFF } a
3
-CSP TIR DATA TAXI A ON @

I

VNIR STANDBY
SWIR STANDBY (WAIT 30 SECS)
IR SHORTCAL MODES

-CSP TIR DATA PROCESSING OFF

-TIR SCANNER POWER OFF
(WAIT 10.240 SECONDS)

-TIR OPERATION POWER OFF

t# SS.IH

STANDBY MODE

y |

| ]
gen Ananoy

9t# K;EMW
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The same V/S/T Stereo Observation sequence described above is depicted below. The
sequence of subsystem mode changes is apparent.

Prep Observation
T I Ch2 Obs
Standby : : Standb}
. X VNIR ' )
§ G Observation : -
Prep . i _ :
Standby o SWIR . Standb
: Pointing ; Observation Pointing
Short-term Cal : ' ?ﬂ:— m
Amp ?fw*‘: | -
: BN TIR Lo
Sndby 11l R I |
210 secs | 90 secs | 30 * 505 . sg?s ggcs:
SECs Secs

Figure 16. Instrument Mode Changes during V/S/T Stereo Observation

4-92 January 14, 1997
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4.1.2.3.24 Divided V/S/T Stereo Observations

The sequence of ASTER commands to accomplish multiple V/S/T stereo observations is
dependent on the time gap between two subsequent observations. |n order to allow
observations less than 8 minutes apart, the VNIR, SWIR, and TIR do not always retumn to
standby mode between the observations. Those multiple observations in between which
the VNIR, SWIR, or TiR do not return to standby are known as “divided observations.” The
chart below shows the VNIR, SWIR, and TIR mode transitions which will occur for different
cases {(which are dependent on the duration of the time gap) of divided observations.

4 minutes < Time gap <= 8 minutes

V/S/T OBSERVATION'to
V STEREO OBS & TIR POINTING to ) requires 1 min.
TIR PREP

............. Duration is dependent on time gap
TIR PREP to between the subsequent observations

S/T PREP to

TIR SHORT-CAL 1 to requires 3 mins.
TIR POINTING 1 to - )
V/S/T OBSERVATION

2.5 minutes < Time gap <= 4 minutes:

V/S/T OBSERVATION to
V STEREO OBS & SWIR PREP & T POINTING to ) requires 1 min.
S/T PREP
T Duration is dependent on time gap
SII' n between the subsequent observa-
PREF tions
TIR SHORT-CAL 1 10
TIR POINTING 1 to , .
V/S/T OBS requires 1.5 mins.

1 minute < Time gap <= 2.5 minutes:

V/S/T/ OBS to
V STEREO OBS & SWIRPREP & TIROBS to | requires I min.

V PREP & S PREP & TIR OBS ) Duration is dependent on time gap
....... betweca the subsequent cierva:
S PREP & TIR OBS to . . tions
V/S/T OBS ) requires () min.

Time gap <= 1 minute:
ASTER will continue V/S/T observation,

-23 January 14, 1997
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4.1.2.3.2.5 S/T Observation

GSFC421-11-19-03

This operational sequence involves simultaneous SWIR and TIR observations.

STANDBY MODE

-TIR OPERATION POWER ON
(WAIT 2.048 SECS)

-TIR SCANNER POWER ON
(WAIT 2.048 SECS)

RTCS #3

-TIR MIRROR ROTATION TO CAL POSITION

SWIR STANDBY MODE
TIR AMP PREPARATION MODE

(WAIT 3.5 MIN)

-SWIR ANALOG CIRCUIT ON

(Wait 10.24 SECS)

“

N

~SWIR POINTING CONTROL POWER ON 8

(-]

— -SWIR POINTING ANGLE MONITOR

(Wait more than 2.048 SECS)
-SWIR BAND 4-7 GAIN SET

{WAIT 2.048 SECS)
~-SWIR BAND 8§ AND 9 GAIN SET -

SWIR PREPARATION MODE
TIR AMP PREPARATION MODE

(WAIT 1.5 MIN)

~CSP TIR DATA PROCESSING ON
-CSP TIR DATA TAXI A ON

TIR SHORTCAL MODE

-CSP TIR DATA TAXT A OFF

RTCS #14

-TIR MIRROR ROTATION TO OBS POSITION AND SCAN START

SWIR PREPARATION MODE
TIR POINTING MODE

WAIT 60 SECS}

-SWIR DIGITAL CIRCUIT ON

~CSP SWIR DATA PROCESSING ON
~CSP TIR DATA TAXI A ON

-CSP SWIR DATA TAX] A ON

RTCS #8

S/T OBSERVATION MODE

CONTINUED ON NEXT PAGE

January 14, 1997
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S/T OBSERVATION - CONTINUED FROM PREVIOUS PAGE

S/T OBSERVATION MODE (con't from previous page)

~-CSP TIR DATA Q/L FLAG ON
-CSP SWIR DATA Q/L FLAG ON

-CSP SWIR DATA Q/L FLAG OFF
-CSP TIR DATA Q/L FLAG OFF

-CSP SWIR DATA PROCESSING OFF

-CSP TIR DATA TAXT A OFF

-SWIR DIGITAL CIRCUIT OFF

-SWIR POINTING CONTROL POWER OFF
-SWIR ANALOG CIRCUIT OFF

-TIR MIRROR ROTATION TO CAL POSITION

SWIR STANDBY MODE
TIR POINTING MODE

-CSP TIR DATA TAXI A ON

SWIR STANDBY MODE
TIR SHORTCAL MODE

~CSP TIR DATA PROCESSING OFF

-TIR SCANNER POWER OFF
(WAIT 10.240 SECONDS)

-TIR OPERATION POWER OFF

STANDBY MODE

4-25

e

3
=
=
3
T2
{45
p -
oy }g
[7 2]
£ 3
I3 2
bt g
e »
o)
=
>s
-
(WAIT 60 SECS) <
b3
(WAIT 30 SECS)
b4
[75]
5
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4.1.2.3.2.6 Divided S/T Observations

The chart below shows the SWIR and TIR mode transitions which will occur for different
cases (which are dependent on the duration of the time gap) of divided observations.

4 minutes < Time gap <= 8 minutes
S/T OBSERVATION to'
TIR POINTING to requires I min.
TIR PREP
............. Duration is dependent on time gap
TIR PREP to between the subsequent observa-
S/T PREP to tions
TIR SHORT-CAL 1 to requires 3 mins
TIR POINTING 1 to 7 ‘
S/T OBSERVATION
2.5 minutes < Time gap <= 4 minutes:
S/T OBSERVATIONto
SWIR PREP & T POINTING to ) requires I min.
ST Duration is dependent on time gap
""""" between the subsequent observa-
S/T PREP to tions
TIR SHORT-CAL 1 to
TIR POINTING 1 to . .
S/T OBS requires 1.5 mins.
Time gap <= 2.5 minutes:

ST/ OBS to

SWIR PREP & TIR OBS requires 0 min.

Duration is dependent on time gap

S PREP & TIR OBS to between the subsequent observa-

S/T OBS ) _ =

requires () min,

4-26 January 14, 1997
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4.1.23.2.7 TIR Observation
This operational sequence consists of a TIR observation.

| sTanpBY MODE | \

_TIR OPERATION POWER ON
(WAIT 2.048 SECS)

-TIR SCANNER POWER ON
(WAIT 2.048 SECS)

-TIR MIRROR ROTATION TO CAL POSITION

RTCS #3

TIR AMP PREPARATION MODE (WAIT 3.5 MIN)

—CSP TIR DATA PROCESSING ON
(WAIT 2.048 SECS) >
-CSP TIR DATA TAXI A ON

TIR SHORTCAL MODE : WAIT 30 SECS)

-CSP TIR DATA TAXI A OFF
(WAIT 2.048 SECS) _
-TIR MIRROR ROTATION TO OBS POSITION AND SCAN START

TIR POINTING MODE WAIT 60 SECS)
-CSP TIR DATA TAXI A ON J

~ TIR OBSERVATION MODE (16 MINUTE MAXIMUM)

G# ALIALLDY

RTCS #14

~CSP TIR DATA Q/L FLAG ON

—

oC# ALIALLOV SS# ALIALLDY

-CSP TiR DATA Q/L FLAG OFF

-CSP TIR DATA TAXI A OFF
-TIR MIRROR ROTATION TO CAL POSITION

TIR POINTING MODE (WAIT 60 SECS)
-CSP TIR DATA TAXI A ON

TIR SHORTCAL MODE (WAIT 30 SECS)

~CSP TIR DATA PROCESSING OFF >
{WAIT 2.048 SECS)

-TIR SCANNER POWER OFF
(WAIT 10.240 SECONDS)

~TIR OPERATION POWER OFF

STANDBY MODE

9# ALIALLDV

RTCS #4
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4.1.2.3.2.8 Dilvided TIR Observation

The chart below shows the TIR mode transitions which will occur for different cases (which
are dependent on the duration of the time gap) of divided observations.

2.5 minutes < Time gap <= 8 minutes:

TIR OBSERVATION to .

TIR POINTING 2 to ) requires I min.

TIR PREP Duration is dependent on time gap
---------- between the subsequent observa-

TIR PREP to _  tons
TIR SHORT-CAL 1 to o
TIR POINTING 1 to
TIR OBS

requires 1.5 miins.

Time gap <= 2.5 minutes:
TIR will continue to observe for consecutive observations with less than 2.5 minutes between them,
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4.1.2.3.2.9 VNIR Observation with Complete Stereo Data

This operational sequence consists of a VNIR observation with an additional 60 seconds
of VNIR2 data for the stereo sffect.

VNIR OBSERVATION WITH COMPLETE STEREO DATA

STANDBY MODE

~VNIR OBSERVATION MODE SET ]
—VNIR MODE SET (A SEL, VHC SET. TABLE CANCEL OFF) ()
[ __VNIRPREPMODE __ ] =
(WAIT 1 MIN)

~VNIR GAIN SET J-

EE# ALIALLDY

L# ALTALLDY

-CSP VNIR1 DATA PROCESSING ON
-CSP VNIR2 DATA PROCESSING ON
-CSP VNIR1 DATA TAXI A ON
-CSP VNIR2 DATA TAXT A ON

H_I
01# SOLY

VNIR OBSERVATION MODE (16 MIN MAXIMUM) .

-CSP VNIR1 DATA Q/L FLAG ON
-CSP VNIR2 DATA Q/L FLAG ON

-CSP VNIR2 DATA Q/L FLAG OFF
-CSP VNIR1 DATA Q/L FLAG OFF

o

9Z# SOIM ST# SOIM

1 J H_J
(S# LIV IS4 LDV

-CSP VNIR1 DATA PROCESSING OFF
(WAIT 1 MIN)

-CSP VNIR2 DATA PROCESSING OFF

-VNIR STANDBY MODE SET

11# SOLd

Y
8# AJIALLDY

STANDBY MODE
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4.1.2.3.2.10 VNIR2 - Stereo Data Only Observation

GSFC 421-11-19-03

This operational sequence consists of an observation of Bands 3N and 3B (i.e., stereo

viewing of Band 3 using both the Nadir and Backward view).

STANDBY MODE

~VNIR OBSERVATION MODE SET

-VNIR MODE A SEL, VHC SET, TABLE CANCEL OFF)
[ VNIR PREP MODE ]

(WAIT 1 MIN)
-VNIR GAIN SET

-CSP VNIR2 DATA PROCESSING ON-
—CSP VNIR2 DATA TAXI A ON

VNIR2 - STEREO DATA ONLY OBSERVATION

w
y

Z1# SO1d

VNIR STEREQ OBSERVATION MODE (16 MIN MAXIMUM)

-CSP VNIR2 DATA Q/. FLAG ON

-CSP VNIR2 DATA Q/L FLAG OFF

-CSP VNIR2Z DATA PROCESSING OFF
-VNIR STANDBY MOCDE SET

STANDBY MODE

£l

£E# ALIALLOY

LI.J
v
6 ALIALLDV

} ACTIVITY #45

}' ACTIVITY #46

v
Ol# ALIALLDV

January 14, 1997
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4.1.2.3.2.11 Transition OCbservations

V/S/T Observation to TIR Observation:

T rvati i

S/T Observation to TIR Obsetvation:

STObs to TObs

TIR rvati rvation:

VISITObs to VStereoObs & TObs fo TObs

TObs o SWIRPrep&TObs to V/S/TObs

TObs to SWIRPrep&TObs to S/T Obs

GSFC 421-11-19-03

Additional ASTER operational sequences are discussed here to indicate transition
sequences which can occur during an observation.

January 14, 1997




4.1.2.3.3 Additional Functional Check Sequences

GSFC 421-11-19-03

The following describes additional ASTER operational sequences which may be
performed in order to conduct a functional check of the instrument during anomalies or

initial checkout. The two discussed are:
- VNIR CH1 Observation Sequence
~-SWIR Observation Sequence

VNIR CH1 OBSERVATION SEQUENCE:

|__sTanDBY MODE ]

~VNIR OBSERVATION MODE SET }%
4]
-

| __VNIR MODE SET (A SEL. VHC SET. TABLE CANCEL OFF)
[~ “VNIR PREP MODE ]

(WAIT 1 MIN)
-VNIR GAIN SET

(WAIT 2 SEC)

-CSP VNIR1 DATA PROCESSING ON
(WAIT 2 SEC)

-CSP VNIR1 DATA TAXT A ON

VNIR OBSERVATION MODE
Optional Commands:
-CSP VNIR1 DATA (/L FLAG ON

(16 MINUTES - max)

-CSP VNIR! DATA Q/L FLAG OFF

-CSP VNIR1 DATA PROCESSING OFF
(WAIT 2 SEC)
-VNIR STANDBY MODE SET

STANDBY MODE

!
€64 ALIALLDV
Y
T1# ALIALLDY

]— ACTIVITY #47

}-ACI'IVITY#48

CTH ALIALLDY

Figure 17. VNIR Channel 1 Observation Sequence
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SWIR OBSERVATION SEQUENCE

|_STANDBY MODE |
-SWIR ANALOG CIRCUTT ON

-SWIR POINTING CONTROL POWER ON
(WAIT 10 SEC)

-SWIR POINTING ANGLE MONITOR
(WAIT > 2.048 SECS)

-SWIR BAND 4-7 GAIN SET
(WAIT 2.048 SEC)

-SWIR BAND 8§ AND 9 GAIN SET

SWIR PREPARATION MODE (WAIT 3 MIN)

-SWIR DIGITAL CIRCUIT ON
(WAIT 2.048 SEC)

-CSP SWIR DATA PROCESSING ON
(WAIT 2.048 SEC)

-CSP SWIR DATA TAXT A ON

SWIR OBSERVATION MODE
Optional Commands:
~-CSP SWIR DATA Q/[LFLAGON

~CSP SWIR DATA Q/L FLAG OFF

~CSP SWIR DATA PROCESSING OFF
(WAIT 2.048 SEC) :

-SWIR DIGITAL CIRCUIT OFF

-SWIR POINTING CONTROL POWER OFF

-SWIR ANALOG CIRCUIT OFF

RTCS #1

STANDBY MODE

vER ALIAILOY
Y
€1# ALIALLDV

byt

0G# ALIALLDV 61# ALIAILOY

h

vi# ALIALLDV

Figure 18. SWIR Observation Sequence
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4.1.2.3.4 Calibration Sequences

The following paragraphs describe the various calibration sequences for the ASTER
instrument.

4.1.2.3.41 ASTER System Calibration

The following describes the calibration sequence that is performed by the ASTER System.
This calibration sequence is planned to be performed every 17 days on orbit. It consists
of a series of independent calibration activities by the three ASTER instruments: TIR
Long-Term optical and electrical calibrations, SWIR optical and dark calibrations, and
VNIR optical, dark, and electrical calibrations. The TIR will acquire data at different
temperatures as the blackbody warms up. The calibration sequence requires three orbits
for completion. However, Both SWIR and VNIR can begin operational observation
activities after the second orbit. The SWIR and VNIR calibration sequences must be
performed during the night portion of the orbit because of dark calibration restrictions.

The TIR long-term calibration will be performed during the daytime portion of the first orbit.
Then, calibration of SWIR and VNIR will be carried out in the night-time portion of the first
and second orbits. The TIR pointing mitror will be kept in a nadir-looking posmon for 210
minutes from the end of the TIR long-term calibration.

The long-term calibration sequence is depicted on the following pages.

: Orbit #1 | Orbit #2 | Orbit #3 o
! Day ! Night | pay ! nNight ' pay ! Night !
210 minute wait - nadir pointing
L] - blackbody cooldown________ .. ___ TIR

(swiH

Figure 19. Long-Term Calibration
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ASTER LONG-TERM CALIBRATION SEQUENCE

Standby Mode

e

TIR Calibration
~ optical cal #1
- glec. cal #1

- point

- optical cal #2
- glec. cal #2
- point

- optical cal #3
- elec. cal #3
- point

- optical cal #4

Standby Mode
\

SWIR Calibration = '1’
- point ,

- optical cal - lamp A
- dark signal calibratio

Standby Mode

VNIR Calibration 1
- optical cal using lamp A
(includes prep mode)
- dark calibration

Standby Mode

SWIR Calibration - '2'
- optical cal - lamp B
- dark signal calibration

Standby Mode

VNIR Calibration 2
- optical cal using lamp B

(includes prep moda)
- electrical cal

/ TIR mirror to cal position
Standby Mode
4-35 January 14, 1997
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ASTER LONG-TERM CALIBRATION SEQUENCE

STANDBY MODE

-TIR OPERATION POWER ON
(WAIT 2 SECONDS)
-TIR SCANNER POWER ON
(WAIT 2 SECONDS)
~TIR MIRROR ROTATION TO CAL POSITION

TIR AMP PREPARATION MODE (WAIT 5 MINS.)

-CSP TIR DATA PROCESSING ON
-CSP TIR DATA TAXI A ON

TIR OPT-CALIBRATION (1ST) (WAIT 30 SECS.)

-TIR MODE SET (BLACKBODY:ON, ELE-CAL:ON,
DETECTOR TEMP:SENS1)

TIR ELE-CALIBRATION (1ST) (WAIT 30 SECS.)

~CSP TIR DATA PROCESSING OFF
-TIR MIRROR ROTATION TO NADIR POSITION

-TIR MODE SET (BLACKBODY:ON, ELE-CAL:OF¥,
DETECTOR TEMP:SENS 1) 7

TIR POINTING MODE _ (WAIT 60 SECS.)

(WAIT 12 MINUTES ...TBR)
-TIR MIRROR ROTATION TO CAL POSITION

TIR POINTING MODE (WAIT 60 SECS.)

-CSP TIR DATA PROCESSING ON
~CSP TIR DATA TAXTI A ON

TIR OPT-CALIBRATION (2ND) (WAIT 30 SECS.)

-TIR MODE SET (BLACKBODY:ON, ELE-CAL:ON,

DETECTO :SENS 1) >
TIR ELE-CALIBRATION (2ND) (WAIT 30 SECS.)

-CSP TIR DATA PROCESSING OFF
-TIR MIRROR ROTATION TO NADIR POSITION
-TIR MODE SET (BLACKBODY:ON, ELE-CAL:OFF,

DETECTOR TEMP:SENS 1)

TIR POINTING MODE (WAIT 60 SECS.)

(WAIT 7 MINUTES .. TBR)
~TIR MIRROR ROTATION TO CAL POSITION

CONTINUED ON NEXT PAGE...

RTCS #15

RTCS #15

ev# ALIALLOV

N

--- e e = w
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TIR POINTING MODE (WAIT 60 SECS.)

-CSP TIR DATA PROCESSING ON A
~-CSP TIR DATA TAXI A ON

TIR OPT-CALIBRATION (3RD) (WAIT 30 SECS.)

-TIR MODE SET (BLACKBODY:ON, ELE-CAL:ON,
DETECTOR TEMP:SENS 1)

-CSP TIR DATA PROCESSING OFF

-TIR MIRROR ROTATTION TO NADIR POSITION

-TIR MODE SET (BLACKBODY:ON, ELE-CAL:OFF,
DETECTOR TEMP:SENS 1)

TIR POINTING MODE (WAIT 60 SECS.)

| (WAIT 5 MIN 45 SECS MINUTES ...TBR)
-TIR MIRROR ROTATION TO CAL POSITION

TIR POINTING MODE (WAIT 60 SECS.)

-CSP TIR DATA PROCESSING ON 3
-CSP TIR DATA TAXI A ON

TIR OPT-CALIBRATION (4TH) (WAIT 30 SECS.)

-CSP TIR DATA PROCESSING OFF
-TIR MIRROR ROTATION TO NADIR POSITION
-TIR MODE SET (BLACKBODY:OFF, ELE-CAL:OFF,
DETECTOR TEMP:SENS 1)
(WAIT 2 SEC)
~-TIR SCANNER POWER OFF
(WAIT 10 SEC)

-TIRQ N POWER OFF
STANDBY MODE

-SWIR POINTING CONTROL POWER ON

SWIR POINTING MODE

~SWIR POINTING ANGLE MONITOR
(WAIT 10 SECS)

-SWIR POINTING PULSE 1 SET
(WAIT 2.048 SEC)

-SWIR POINTING PULSE 2 SET
(WAIT 10 SECS)

-SWIR POINTING START
(WAIT 10 MINS)

CONTINUED ON NEXT PAGE...

TIR ELE-CALIBRATION (3RD) (WAIT 30 SECS.) }

ASTER LONG-TERM CALIBRATION SEQUENCE - (CONTINUED)

RTCS #15

RTCS #16

~
(0,u00) €p# XLIALLDV

ol

v

8&# ALIALLDY
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~-SWIR POINTING CONTROL POWER OFF

STANDBY MODE

-SWIR ANALOG CIRCUIT ON
_SWIR POINTING CONTROL POWER ON
(WAIT 10 SECS)
_SWIR POINTING ANGLE MONITOR
_-SWIR BAND 4-7 NORMAL GAIN SET
(WAIT 2 SECS)
~SWIR BAND 8 AND 9 NORMAL GAIN SET

SWIR PREPARATION MODE | (WAIT 3 MINS)

-SWIR DIGITAL CIRCUIT ON
-SWIR CALIBRATION CIRCUIT ON
-SWIR LAMP A SEL

-SWIR LAMP ON

- (WAIT 8 MIN)

-CSP SWIR DATA PROCESSING ON
-CSP SWIR DATA TAXI A ON

SWIR OPTICAL CALIBRATION MODE (WAIT 1 MIN)

-SWIR LAMP OFF

SWIR DARK-CALIBRATION MODE (20 SEC/EACH GAIN)

(WAIT 20 SECS)
-SWIR BAND 4-7 HIGH GAIN SET
-SWIR BAND & AND 9 HIGH GAIN SET
(WAIT 20 SECS)
-SWIR BAND 4-7 LOW1 GAIN SET
~-SWIR BAND 8 AND 9 LOW1 GAIN SET
(WAIT 20 SECS)
-SWIR BAND 4-7 LOW2 GAIN SET
-SWIR BAND § AND 9 LOW2 GAIN SET
(WAIT 20 SECS)

-CSP SWIR DATA PROCESSING OFF
-SWIR CALIBRATION CIRCUIT OFF

-SWIR DIGITAL CIRCUIT OFF
~SWIR POINTING CONTROL POWER OFF
~SWIR ANALOG CIRCUIT OFF

|_STANDBY MODE |

-VNIR MODE SET (VHC:TEMP SET, ROUTE:A SEL{AIL},

Y
RTCS #17

RTCS #1

BACKWARD DATA CORRECTION TABLE CANCEL.ON)

-VNIR CALIBRATION PREPARATION MODE

CONTINUED ON NEXT PAGE...

ASTER LONG-TERM CALIBRATION SEQUENCE - (CONTINUED) }

RTCS #19

Q. uo0) ge# 1DV

6t# ALIALLDV

S~ '
Tr# ALIALLDV
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ASTER LONG-TERM CALIBRATION SEQUENCE - (CONTINUED)

VNIR OPT-CALIBRATION PREPARATION MODE (WAIT 8 MINS)

-VNIR OPT-CALIBRATION MODE

-VNIR MODE SET (VHC.TEMP SET, ROUTE:A SEL {ALL},
BACKWARD DATA CORRECTION TABLE CANCEL: ON)

-VNIR NORMAL GAIN SET
(WAIT I MIN)

-CSP VNIR1 DATA PROCESSING ON

-CSP VNIR2 DATA PROCESSING ON

-CSP VNIR1 DATA TAXT A ON

-CSP VNIR2 DATA TAX A ON

) VNIR OPT-CALIBRATION MODE | (WAIT I MIN)
-VNIR DARK-CALIBRATION MODE SET

VNIR DARK-CALIBRATION MODE (20 SEC/EACH GAIN)
(WAIT 20 SECS)
-VNIR HIGH GAIN SET
(WAIT 20 SECS)
-VNIR LOW GAIN SET
(WAIT 20 SECS)

h
RTCS #19 (con™t)

B
0.u00) 6¢# ALIALLDY

~CSP VNIR2 DATA PROCESSING OFF

-CSP VNIR1 DATA PROCESSING OFF

-VNIR STANDBY MODE SET

|_STANDBY MODE

-SWIR ANALOG CIRCUIT ON

-SWIR POINTING CONTROL POWER ON
(WAIT 10 SEC)

-SWIR POINTING ANGLE MONITOR

-SWIR BAND 4-7 NORMAL GAIN SET
(WAIT 2 SEC)

~SWIR BAND 8 AND 9 NORMAL GAIN SET

SWIR PREPARATION MODE | (WAIT 3 MINS)

N
S

RTCS #2

gl

th# ALIALLDV

-SWIR DIGITAL CIRCUIT ON
~-SWIR CALIBRATION CIRCUIT ON
-SWIR LAMP B SEL

-SWIR LAMP ON

- (WAIT 8 MIN)

-CSP SWIR DATA PROCESSING ON
-CSP SWIR DATA TAXI A ON :

SWIR OPTICAL CALIBRATION MODE (WAIT 1| MIN)

Y
RTCS #18

-SWIR LAMP OFF

CONTINUED ON NEXT PAGE...
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ASTER LONG-TERM CALIBRATION SEQUENCE - (CONTINUED)

SWIR DARK-CALIBRATION MODE (20 SEC/EACH GAIN)

(WAIT 20 SECS)

~-SWIR BAND 4-7 HIGH GAIN SET

-SWIR BAND 8 AND 9 HIGH GAIN SET
(WAIT 20 SECS)

-SWIR BAND 4-7 LOW1 GAIN SET

-SWIR BAND 8 AND 9 LOW1 GAIN SET
(WAIT 20 SECS)

-SWIR BAND 4-7 LOW2 GAIN SET

-SWIR BAND 8 AND 9 LOW2 GAIN SET
(WAIT 20 SECS)

~CSP SWIR DATA PROCESSING OFF J
-SWIR CALIBRATION CIRCUIT OFF . :
~SWIR DIGITAL CIRCUIT OFF

~SWIR POINTING CONTROL POWER OFF =
-SWIR ANALOG CIRCUIT OFF ) /

STANDBY MODE

-VNIR MODE SET (VHC:TEMP SET, ROUTE:A SEL{ALL}, LAMP:B,
BACKWARD DATA CORRECTION TABLE CANCEL:ON)
-VNIR CALIBRATION PREPARATION MODE

W
RTCS #18 (con't)

.
(,u00) Z¥# ALIALLDV

RTCS #1

\" )

VNIR CPT-CALIBRATION PREPARATION MODE (WAIT 8 MINS)

~VNIR OPT-CALIBRATION MODE SET

-VNIR MODE SET (VHC: TEMP SET. ROUTE: A SEL (ALL), LAMP B,
BACKWARD DATA CORRECTION TABLE CANCEL: ON)

~VNIR NORMAL GAIN SET
(WAIT I MIN)

-CSP VNIR1 DATA PROCESSING ON

-CSP VNIR2 DATA PROCESSING ON

~CSP VNIR1 DATA TAXT A ON

~CSP VNIR2 DATA TAX A ON

VNIR OFT-CALIBRATION MODE | (WAIT 1 MIN)

'
RTCS #20

O# ALIALLOV

-VNIR ELE-CALIBRATION MODE SET

VNIR ELE-CALIBRATION MODE (20 SEC/EACH GAIN)
(WAIT 20 SECS)
-VNIR HIGH GAIN SET
(WAIT 20 SECS)
-VNIR LOW GAIN SET
(WAIT 20 SECS)

CONTINUED ON NEXT PAGE...
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ASTER LONG-TERM CALIBRATION SEQUENCE - (CONTINUED)

-CSP VNIR2 DATA PROCESSING OFF
~CSP VNIR1 DATA PROCESSING OFF
-VNIR STANDBY MODE SET

STANDBY MODE

-VNIR MODE SET (VHC:TEMP SET, ROUTE:A SEL {ALL},
BACKWARD DATA CORRECTION TABLE CANCEL:OFF)

RTCS #20 (con’t)

-

(WAIT 210 MINUTES FROM THE END OF THE TIR LONG-TERM CAL)
-TIR OPERATION POWER ON
(WAIT 2 SEC)
-TIR SCANNER POWER ON
(WAIT 2 SEC)
-TIR MIRROR ROTATION TO CAL POSITION

-

TIR POINTING MODE (WAIT 185 SECS) =

o
RTCS #21

-TIR SCANNER POWER OFF
(WAIT 2 SECS)
_TIR OPERATION POWER OFF j

STANDBY MODE

v

(0,009) Ob# ALIALLDV

Y
v ALIALLDY

4.1.23.5 ASTER TIR Getter Sequence

when the vacuum conditions degrade.

sequence will be executed by an ECL proc.

) The following depicts the TIR sequence to actuate the Getter. The getter is used to

maintain vacuum conditions in the detector dewar assembly. This function is actuated
The deterioration of the vacuum pressure is
detected by the cryocooler drive current and the cryocooler temperature. It should not be
necessary to activate the getter more than about once during the EOS mission. This

TIR GETTER SEQUENCE

STANDBY MODE

-TIR COOLER POWER OFF (WAIT 120 MINS)

GETTER MODE
-TIR MODE SET (GETTER 1:ON. GETTER 2:0FF, DET TEMP:SENS 1)

(WAIT 12 MINS)
-TIR MODE SET (GETTER 1:0FF, GETTER 2:0FF, DET TEMP:SENS 1)

(WAIT 2 HOURS)
-TIR MODE SET (GETTER 1:0FF, GETTER 2:0ON, DET TEMP:SENS 1)

(WAIT 12 MIN)
-TIR MODE SET (GETTER 1:OFF. GETTER2:OFF, DET TEMP:SENS 1)

(WAIT 2 HOURS)

-TIR COOLER POWER ON

STANDBY MODE

Figure 20. TIiR Getter Sequence
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4.1.23.6 ASTER Safe Mode Sequence

The following describes the ASTER safe mode sequence. This meode is initiated by either
the 'Safe Mode' command or by the ASTER CSP detecting the loss of the spacecraft 'IM
OK' signal.

The safe mode command sequence is embedded into the CSP. Once initiated, it must be
allowed to complete. The commands from the CSP to the rest of ASTER are executed
within 30 seconds of mode initiation. However, the SWIR mirror will not be in its 'safe’
position until 10 minutes after initiation. It is for this reason that SWIR is not turned-off
completely during the 'safe' command sequence. It is understood by the ASTER team that
the spacecraft will start 'safe mode’ attitude changes 30 seconds after safe mode initiation.

ASTER Observation or Standby Modes
|

Loss of IM OK’signal OR Safe Mode Command

I
- GSP Starts ROM cmd Sequence

CSP Internal command sequence

1) @T+0 ==> VNIR main 1 Off

2) @7+0.128 ==> VNIR main 2 Off

3) @T+0.256 ==> TIR BB, Elc. Cal, Getter Off

4) @T+0.384 ==> TIR Mirror to Opt. Cal Position

5) @T+0.512 ==> SWIR Pointing Circuit On

6) @T+10.624 ==> SWIR Pointing Prep

7) @T+10.752 ==> SWIR Pulse Set 1
8) @T+10.880 ==> SWIR Pulse Set 2
9) @T+11.008 ==> SWIR Pointing Start to Safe Pos.
10) @T+11.136 ==> SWIR Cooler Off

11) @T+11.264 ==> SWIR Cooler Drive Off
12) @T+11.392 ==> SWIR Cal Lmp Pwr Oft
13} @T+11.520 ==> SWIR Digital Pwr Off
14) @T+11.648 ==> SWIR Analog Pwr Off
15) @T+28.032 ==> TIR Scanner Pwr Off
16) @T+28.160 ==> TIR Operation Pwr Off
17) @T+28.288 ==> TIR Cooler Pwr Off

Note: SWIR Mirror requires10 mins to reach safe position

l

ASTER Safe Mode
- MPS On

- CSP On

- SWIR On

Figure 21. ASTER Safe Mode Sequence
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4.1.2.3.7 ASTER Reconfiguration from Safe Mode

The recovery from 'safe’ mode is accomplished by performing a subset of the initial
activation procedure. This would consist of verifying that all of ASTER launch locks are still
Oft, and powering up TIR, SWIR and VNIR. At the start of this recovery, the CSP and MPS
are still assumed to be on, since it is not required to turn them off during safe mode. If they
are turned off, then in effect, the ASTER will be in Survival Mode.

4.1.2.3.8 ASTER Survival Mode Sequence

The following depicts the ASTER survival mode sequence. This mode is initiated by either
a ground command or by the spacecraft computer if it detects a power critical situation on
the spacecraft. If the spacecraft computer detects a power critical situation, it will start the
execution of an RTCS which will place ASTER in survival mode. The ASTER survival Mode
sequence is similar to the 'safe mode’ sequence, with the additional action to turn—off the

MPS, CSP and SWIR.

ASTER Observation, Safe, or Standby Modes
1

Safe Mode Command from the SCC or the ground

CSP Starts ROM cmd Sequence

CSP internal command sequence

Al 1) @T+0 ==> VNIR main 1 Off
‘ 2) @T+0.128 ==> VNIR main 2 Oft
3) @T+0.256 ==> TIR BB, Elc. Cal, Getter Off
4) @T+0.384 ==> TIR Mirror to Opt. Cal Position
5) @T+0.512 ==> SWIR Pointing Circuit On
6) @T+10.624 ==> SWIR Pointing Prep
7) @T+10.752 ==> SWIR Puise Set 1
8) @T+10.880 ==> SWIR Pulse Set 2
9) @T+11.008 ==> SWIR Pointing Start to Safe Pos.
10) @T+11.136 ==> SWIR Cooler Off
11) @7+11.264 ==> SWIR Cooler Drive Off
12) @T+11.392 ==> SWIR Cal Lmp Pwr Off
13) @T+11.520 ==> SWIR Digital Pwr Off
14) @T+11.648 ==> SWIR Analog Pwr Off
15) @T+28.032 ==> TIR Scanner Pwr Off
16) @T+28.160 ==> TIR Operation Pwr Off
17) @T7+28.288 ==> TIR Cooler Pwr Off
Note: SWIR Mimror requires10 mins to reach safe position
I

After 10 min_ delay: Tum off SWIR, CSP. MPS
Enable Survival Heaters

|
ASTER Survival Mode

Figure 22. ASTER Survival Mode Sequence
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4.1.23.9 ASTER reconfiguration from survival mode

Recovery from survival mode is very much like the ASTER initial activation with the
exception of actuating the ASTER launch locks. The launch lock activation activities are
replaced by verification steps to ensure that the launch locks are still off. This is especially
important in the case of the cooler launch locks, which if still on during cooler power up
command sequences, will destroy the cooler drives.

4.1.3 Correlation of Instrument and System Modes

The spacecraft system operating modes and ASTER operating modes are directly
interrelated. The S/C bus provides predefined services and resources for each of its
operating modes. ASTER operates to predefined tasks for each of its operating modes.

The following matrix relates ASTER operating modes and the system operating modes.

Table V Relationship between Spacecraft and ASTER Operating Modes
ASTER Instrument Mode

Spacecraft [Launch | Survival | Safe |Science | Calibra- | Cool- | Standby
System Mode | (OFF) tion down
Launch X
Science X X X X
Survival X
Safe X X
4 - 44 Januvary i4, 1997
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The following defines the ASTER mode during spacecraft delta-v maneuvers and the
CERES yaw slew maneuvers.

Table V] ASTER Modes during Spacecraft Maneuvers

" | Orbit Maintenance:
Inclination Correction

| CERES/
MODIS
Yaw Slew

Acquisition |Drag Makeup

Activities

Normal

ASTER |Launch Pre—~Maneuver:

Configura- | Transition from Standby Mode to Contamination {Ops;

tion Safe Mode in 10 minutes. Note: Contamination | g&ince

- | Safe Mode is the same as Standby Mode with :

Heater & | te SWIR and TIR mirrors turned to the calibra- [°"Y
s=inf tion position. reaction

Operational wheels

Fawer nfi ion in mination are

Enabled | yNIR: Standby Mode e

SWIR: Standby Mode with mirror at Cal position | (MOt
thrusters).

TIR: Standby Mode with mirror at Cal position
CSP: Standby Mode
MPS: Operation Mode

Post-Maneuver:
Transition from Contamination Safe Mode to
Standby Mode; requires 10 minutes; SWIR

mirror will be turned to observation position.

The ASTER mode during attitude sensor calibration maneuvers (e.g., IRU allignment
maneuver) is (TBD 5)

The ASTER mode during any additional maneuvers will be included here when the
maneuvers are baselined.
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4.1.4 ASTER TMON Description

GSFC 421-11-19-03

ASTER will have the following functions implemented by TMON’s.

Because ASTER utilizes multifunction commands, the following is noted:

TMON

commands for health and safety must be single function commands or commands with bit
patterns that do not depend on the instrument's configuration (i.e., a configuration
independent predefined bit pattern.)

The TMON logic is illustrated in the figures following the descriptive table.

Table VII ASTER TMONs

#| Subsy- | TMON Description |-  Telemetry TMON Action .
tem ~ Monitored :
1| VNIR |Monitor Calibration - VNIR Lamp A Temp: | VNIR Serial Magnitude
Lamp Temp Tim and TR_V_LAMP_A '|Command to Transition
turn off lamp if too hot. to Standby Mode:
This funpthn requires | VNIR Lamp B Temp: :
the monitoring of two SET V MODE1
temp tim points. TRV_LAMP_B —Ve
Place entry in activity log
2| TIR [Prevent the execution | TIR Detector Temp: INHIBIT the following
of commands to turn BR_T CLR_PS TIR commands:
on the Cooler Latch FORCE ON T CLL1
or the Getter when Ty
the cooler power FORCE_ON_T_CLL2
supply is ON. SET_T_MODES3
Place entry in activity log
3| VNIR |Monitor VNIR VSP1 -VNIR VSP1 Temp: |VNIR Command to tran-
Temp. TR_V_VSP1 sition to Standby Mode:
SET_V_MODEA1
Place entry in activity log
4 - 46 January 14, 1997
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4| SWIR |To prevent the failure -SWIR Telemetry INHIBIT SWIR Launch
of SWIR Cooler Drive BR_S_CLR_PS Lock On Commands:
Circuit;
Monitor SWIR Cooler FORCE ON S LLK1
Drive Circuit Power FORCE:Ost:LLK2
ON/OFF status, and
inhibit SWIR Launch Place entry in activity log
Lock On Commands
when SWIR Cooler
Drive Circuit is On.
5| TR To prevent the -TIR Telemetry INHIBIT TIR
execution of a BR_T_DETECT Operational Power ON
command to power Command
on TIR when the
temperature is too TURN ON T OPR
hot. - T~
Permanent detector
hardware damage
would result.
6| VNIR |To preventthe execu- |-VNIR Telemetry INHIBIT VNIR Pointing
tion of the VNIR point- |BR_V_LOCK Command:
ing command in case ;
the launch lock on
command has been gEg?XE#OD E1TO
accidentally trans- -
mitted.
Place entry in activity log
7 TIR To prevent the execu- |-TIR Telemetry INHIBIT TIR Scanner
tion of a command to Power ON Command
power on the TIR BR_T_LATCH_ON_OF | TURN_ON_T_SCAN
scanner when the TIR - = - ‘
latch is on.
Place entry in activity log
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TMON #1: VNIR LAMP A and LAMP B TEMP MONITOR
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TMON #2: TIR COOLER LAUNCH LOCK ON and GETTER INHIBIT

iSetinhibt
~ |XX (FORCE_ON_T_CLL1)
. |XX (FORCE_ON_T.CLLY)
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TMON#3: VNIR VSP1 TEMP MONITOR
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TMON #4: SWIR LAUNCH LOCK ON INHIBIT
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TMON #5: TIR OPERATION POWER ON INHIBIT
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TMON #6: VNIR POINTING INHIBIT
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TMON #7: TIR SCANNER POWER ON INHIBIT
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4.1.5 ASTER RTCSs Description

The following is a list of tentative ASTER Relative Time Sequences.

Table VIIl ASTER RTCSs

GSFC421-11-19-03

RTCS Descriptions

4
v

Description

SWIR Mode Change 1 (Observation to Standby)

SWIR Mode Change 2 (Standby to Prep)

TIR Mode Change 1 { Standby to Short Term Calibration )

TIR Mode Change 2 (Short Term Calibration to Standby)

Start of V/S/T Observation - Data Acquisition

VNIR Mode Change (Standby to Preparation)

End of V/S/T Observation - Data Acquisition

Start of S/T Observation - Data Acquisition

End of S/T Observation - Data Acquisition

Start of VNIR Observation - Data Acquisition

o) o ©] o] N o] o] &]| @] mf = €

End of VNIR Observation - Data Acquisition

-
n

Start of VNIR Stereo Observation ~ Data Acquisition

-y
(¥

End of VNIR Stereo Observation - Data Acquisition

-
-9

TIR Short Term Calibration - Data Acquisition

iy
n

TIR Optical and Electrical Cal

-
[+)]

TIR 4th Optical Cal

aadh
N

SWIR Calibration 1

-
o0

SWIR Calibration 2

iy
Ww

VNIR Calibration 1

N
o

VNIR Calibration 2

[\ ]
par

TIR Mirror Rotation after Long Term Cal

n
no

V/S/T Quickiook Flags On

N
w

V/S/T Quicklook Flags Off

n
H

Survival Mode Entry

n
an

VNIR Quicklook Flags On

Ny
(¢2]

VNIR Quicklook Flags Off

N
~d

VNIR Launch Lock A Off

n
(e +]

VNIR Launch Lock B Off

January 14, 1997

D-EW 205t 3-89




mn - —— e

GSFC 421-11-19-03

4.1.5.1 RTCS #1 - SWIR Mode Change 1 (Obs to Standby)
The following table describes the content of this-RTCS.
CMD | Delta Time Command Description Command
# | ¢om RTCS Start) Mnemonic
[Secondis]
1 {0.0 SWIR Signal Processing AST_TURN_OFF_S_DTL
. , (Digital) Power Off
2 |1.024 SWIR Pointing Control Power |AST_TURN_OFF_S_PTG
Off ,
3 |2.048 SWIR Signal Processing AST_TURN_OFF_S_ANA
(Anaiog) Power Off
4.1.51.1  RTCS #2 - SWIR Mode Change 2 (Standby to Prep)
The following table describes the content of this RTCS.
.|CMD | Delta Time Command 'Descrlpthn_ -Command
# | (vom RTCS Stan) ' Mnemonic
{Seconds]
1 |0.0 SWIR Analog Circuit On AST_TURN_ON_S_ANA
2 [1.024 SWIR Pointing Control Power |AST_TURN_ON_S PTG
On
3 [11.264 SWIR Pointing Angle Monitor AST_SET_S_MODE3
(TO ANGLE_MON)
4.1.5.1.1.1 RTCS #3 - TIR Mode Change 1 ( Standby to Short Term Cal )
The following table describes the content of this RTCS.
CMD | Delta Time Command Description Command
# | (rom ATCS Star) Mnemonic
[Seconcs]
1 0.0 TIR Operational Power On AST_TURN_ON_T_OPR
2 12.048 TIR Scanner Power On AST_TURN_ON_T_SCAN
3 ]4.096 TIR Mode Set [calibration] (TBD 6)
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4.1.5.1.1.2 RTCS #4 - TIR Mode Change 2 (Short Term Cal to Standby)

The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (rom ATCS Start) Mnemonic
[Seconds)
1 10.0 TIR Scanner Power Off AST_TURN_OFF_T_SCAN
2 {10.240 TIR Operational Power Off AST_TURN_OFF_T_OPR

4.1.5.1.1.3 RTCS #5 - Start V/S/T Observation - Data Acquisition
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command -
# | (rom RTCS Start) Mnemonic
[Seconds)
1 0.0 SWIR Signal Processing AST_TURN_ON_S_DTL
(Digital) Power On
2 1.024 SWIR Data Processing On AST_TURN_ON_C_SDP .
y 3 | 2048 VNIR 1 Data Processing On AST_TURN_ON_C_VDP1
| 4 |3.072 VNIR 2 Data Processing On AST_TURN_ON_C_VDP2

5 | 4.096 TIR Taxi A(or B) On AST_TURN_ON_C_T_A
or
AST_TURN_ON_C T B

6 | 5120 SWIR Taxi A(or B) On AST_TURN_ON_C_S_A
or
AST_TURN ON_C S B

7 | 6.144 VNIR 1 Taxi A(or B) On AST_TURN_ON_C V1_A
or
AST_TURN_ON_C_V1_B

8 | 7.168 VNIR 2 Taxi A(or B) On AST_TURN_ON_C_V2_A
or
AST_TURN_ON_C V2 B
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4.1.5.1.1.4 RTCS #6 - VNIR Mode Change (Standby to Preparation)
The following table describes the content of this RTCS.

CMD | DeltaTime{ Command Description Command
# | (omRTCS San) Mnemonic
[Seconds]
1 0.0 VNIR Observation Mode Set AST_SET_V_MODE1
2 |2.048 VNIR Mode Set . |AST_SET_V_MODE2
(A or B sel, VHC set,
Table Cancel OFF) -

4.1.5.1.1.5 RTCS #7 - End of V/S/T Obs - Data Acquisition
The following table describes the content of this RTCS.

CMD | Delta Time Command Description — .Cm'i'lm;nd

# | (rom RTCS Start) o e Mnemonic - -
[Seconds] ’ .
1 |0.0 VNIR 1 Data Processing Off AST_TURN_OFF_C_VDP1-
2 |1.024 SWIR Data Processing Off AST_TURN_OFF_C_SDP -
3 |2.048 TIR Taxi A(or B) Off AST_TURN_OFF_C_T_A
or
AST_TURN OFF_ C T B

4 -58 January 14, 1997

IASD-EW 2051 3-89 = 7 —



\ A

GSFC 421-11-19-03

4.1.5.1.1.6 RTCS #8 - Start of S/T Obs - Data Acquisition
The foitowing table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (om RTCS Star) Mnemonic
[Seconds)
1 0.0 SWIR Signal Processing AST_TURN_ON_S_DTL
(Digital) Power On
2 1.024 SWIR Data Processing On AST_TURN_ON_C_SDP
3 2.048 TIR Taxi A(or B) On AST. TURN. ON.C TA
or
AST_TURN_ON_C_T_B
4 3.072 SWIR Taxi A(or B) On AST_TURN_ON_C_S A
or )
AST_TURN_ON_C_S B

4.1.5.1.1.7 RTCS #9 - End of S/T Obs - Data Acquisition
The following table describes the content of this RTCS.

CMD | Delta Time | - Command Description Command
# | drom RTCS Start) Mnemonic
[Seconds]
1 (0.0 SWIR Signal Processing Off AST_TURN_OFF_C_SDP
2 |1.024 TIR Taxi A(or B) Off AST_TURN_OFF_C_T_A
or
AST_TURN_OFF_C_T_B
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4.1.5.1.1.8 RTCS #10 - Start of VNIR Obs - Data Acqulsltlpn
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | @rom RTCS Stant) Mnemonic
[Seconds]
1 100 VNIR 1 Data Processing On AST_TURN_ON_C_VDP1
2 | 1.024 VNIR 2 Data Processing On AST_TURN_ON_C_VDP2
3 | 2.048 VNIR 1 Taxi A(or B) On AST_TURN_ON_C_V1_A
or
AST_TURN_ON_C_V1_B
4 | 3.072 VNIR 2 Taxi A(or B) On AST_TURN_ON_C_V2_A
or
- AST_TURN_ON C_V2 B

4.1.5.1.1.9 RTCS #11 - End of VNIR Obs - Data Acquisition
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | trom RTCS Starg) Mnemonic
[Seconds]
1 0.0 VNIR 1 Data Processing Off AST_TURN_OFF_C_VDP1
2 |57.344 VNIR 2 Data Processing Off AST_TURN_OFF_C_VDP2
3 |58.368 VNIR Standby AST_SET_V_MODE1

4.1.5.1.1.10 RTCS #12 - Start of VNIR Stereo Obs - Data Acquisition
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (romATCS Start) Mnemonic
[Seconds]
1 0.0 VNIR 2 Data Processing On AST_TURN_ON_C VDP2
2 |1.024 VNIR 2 Taxi A{or B) On AST_TURN_ON_C V2_A
or
AST_TURN_ON_C_V2 B
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4.1.5.1.1.11 RTCS #13 - End of VNIR Stereo Obs - Data Acquisition
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (vom ATCS Stary Mnemonic
[Seconds] _
1 0.0 VNIR 2 Data Processing Off AST_TURN_OFF_C_VDP2
2 [1.024 VNIR Standby AST_SET_V_MODE1

4.1.5.1.1.12 RTCS #14 - TIR Short Term Calibration -~ Data Acquisition
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command -
# | (trom RTCS Starp) Mnemonic
[Seconds]
1 0.0 - |TIR Taxi A(or B) On AST_TURN_ON_C_T_A.

or
AST_TURN_ON_C_T B

2 |30.720 TIR Taxi A(or B) Off AST_TURN_OFF_C T_A
or
AST_TURN_OFF_C_T_B
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4.1.5.1.1.13 RTCS #15 - TIR Optical and Electrical Cal
The following tabie describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | grom RTCS Start) Mnemonic
[Seconds)

1 ]0.0 CSP TIR DATA PROCESSING | AST_TURN_ON_C_TDP
ON

2 |1.024 CSP TIR DATA TAX! A ON AST_TURN_ON_C T A

3 |31.744 TIR MODE SET AST_SET_T_MODE2
(BLACKBODY:ON, ELE-
CAL:ON, DETECTOR
TEMP:SENS1) _

4 |62.464 CSP TIR DATA PROCESSIN AST_TURN_OFF_C_TDP

o OFF - -

5 |63.488 TIR MIRROR ROTATION TO - |AST_MOVE_T_MIRROR
Nadir POSITION . ST : '

6 [64.512 TIR MODE SET AST_SET_T_MODE2 ' -
(BLACKBODY:ON, ELE-"
CAL.OFF, DETECTOR
TEMP:SENS1)

4.1.5.1.1.14 RTCS #16 - TIR 4th Optical Cal
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (rom RTCS Star) Mnemonic
) [Seconds]

1 0.0 CSP TIR DATA PROCESSING | AST_TURN_ON_C_TDP
ON

2 |1.024 CSP TIR DATA TAXI A ON AST_TURN_ON_C T_A

3 |31.744 CSP TIR DATA PROCESSING |AST_TURN_OFF_C_TDP
OFF

4 |32.768 TIR MIRROR ROTATION TO AST_MOVE_T_MIRROR
Nadir POSITION

5 |33.792 TIR MODE SET AST_SET_T_MODE2
(BLACKBODY:OFF, ELE-
CAL:OFF, DETECTOR
TEMP:SENS1)
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4.1.5.1.1.15 RTCS #17 - SWIR Calibration 1
The following table describes the content of this RTCS.

GSFC421-11-19-03

CMD | Delta Time Command Description Command
# | (trom ATCS Start) Mnemonic
[Seconds}]
1 |0.0 SWIR DIGITAL GIRCUIT ON AST_TURN_ON_S_DTL
2 |1.024 SWIR CALIBRATION CIRCUIT |AST_TURN_ON_S_CAL
ON
3 |2.048 SWIR LAMP A SEL AST_SELECT_S_LAMP_A
4 |3.072 SWIR LAMP ON AST_TURN_ON_S_LAMP
5 [483.328 CSP SWIR DATA PROC- AST_TURN_ON_C_SDP
| ESSING ON .
6 {484.352 CSP SWIR DATA TAXI A ON AST_TURN_ON_C S A
7 [544.768 SWIR LAMP OFF AST_TURN_OFF_S_LAMP
8 |[565.248 SWIR Band 4-7 HIGH GAIN AST_SET_S_MODEt
: SET
_ 9 |566.272 SWIR Band 8 and 9 HIGH AST_SET_S_MODE2
: GAIN SET
7- 10 [586.752 SWIR Band 4-7 LOW1 GAIN |AST_SET_S_MODE1
; SET |
11 |587.776 SWIR Band 8 and 9 LOW1 AST_SET_S_MODE2
GAIN SET
12 |608.256 SWIR Band 4-7 LOW2 GAIN |AST_SET_S_MODE1
SET
13 |609.280 SWIR Band 8 and 9 LOW2 AST_SET_S_MODE2
GAIN SET
14 |629.760 CSP SWIR DATA PROC- AST_TURN_OFF_C_SDP
ESSING OFF
15 [630.784 SWIR CALIBRATION CIRCUIT |AST_TURN_OFF_S_CAL
OFF
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4.1.5.1.1.16 RTCS #18 - SWIR Calibration 2

The following table describes the content of this RTCS.

GSFC 421-11-19-03

CMD | Delta Time Command Description Command
# | (vom ATCS Star) Mnemonic
[Seconds]
1 (0.0 SWIR DIGITAL CIRCUIT ON AST_TURN_ON_S_DTL
2 |1.024 SWIR CALIBRATION CIRCUIT |AST_TURN_ON_S_CAL
ON '
3 |2.048 SWIR LAMP B SEL AST_SELECT_S_LAMP_B
4 [3.072 SWIR LAMP ON AST_TURN_ON_S_LAMP
5 |483.328 CSP SWIR DATA PROC- AST_TURN_ON_C_SDP
ESSING ON e .
6 |484.352 CSP SWIR DATA TAXI| A ON AST_TURN_ON_C_S_A
7 [544.768 SWIR LAMP OFF - - AST_TURN_OFF_S_LAMP
8 |565.248 SWIR Band 4-7 HIGH GAIN AST_SET_S_MODE1
SET S
9 |566.272 SWIR Band 8 and 9-HIGH AST_SET_S_MODE2
GAIN SET | '
10 |586.752 SWIR Band 4-7 LOW1 GAIN AST_SET_S _MODE1
SET
11 |587.776 SWIR Band 8 and 9 LOW1 AST_SET_S_MODE2
GAIN SET
12 |608.256 SWIR Band 4-7 LOW2 GAIN AST_SET_S_MODE1
SET
13 |609.280 SWIR Band 8 and 8 LOW2 AST_SET_S_MODE2
GAIN SET
14 |629.760 CSP SWIR DATA PROCGC- AST_TURN_OFF_C_SDP
ESSING OFF
15 |630.784 SWIR CALIBRATION CIRCUIT {AST_TURN_OFF_S_CAL
OFF
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4.1.5.1.1.17 RTCS #19 - VNIR Calibration 1
The foliowing table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (om ATCS Stan) Mnemonic
[Secornds]

1 0.0 VNIR MODE SET AST_SET_V_MODE2
(VHC:TEMP SET, ROUTE:A
SEL(ALL), BACKWARD DATA
CORRECTION TABLE CAN-
CEL:ON)

2 |1.024 VNIR CALIBRATION PREP- AST_SET_V_MODE1
ARATION MODE

3 |481.280 VNIR OP-CALIBRATION AST_SET_V_MODE1

3 MODE o -

4 |482.304 VNIR MODE SET AST_SET_V_MODE2
(VHC:TEMP SET, ROUTE:A
SEL(ALL), BACKWARD DATA
CORRECTION TABLE CAN-
CEL:ON) ..

5 1483.328 VNIR NORMAL GAIN SET AST_SET_V_MODES .

6 [543.744 CSP VNIR1 DATA PROC- AST_TURN_ON_C_VDP1
ESSING ON

7 |544.768 CSP VNIR2 DATA PROC- . AST_TURN_ON_C_VDP2
ESSING ON

8 [545.792 CSP VNIR1 DATATAXIAON [AST_TURN_ON C V1_A

9 [546.816 CSP VNIR2 DATA TAXIAON |AST_TURN_ON_C_V2 A

10 |607.232 VNIR DARK-CALIBRATION AST_SET_V_MODE1
MODE SET

11 |627.712 VNIR HIGH GAIN SET AST_SET_V_MODE3

12 1648.192 VNIR LOW GAIN SET AST_SET_V_MODES3

13 |668.672 CSP VNIR2 DATA PROC- AST_TURN_OFF_C_VDP2
ESSING OFF A

14 [669.696 CSP VNIR1 DATA PROC- AST_TURN_OFF_C_VDP1
ESSING OFF

15 |670.720 VNIR STANDBY MODE SET AST_SET_V_MODE1
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4.1.5.1.1.18 RTCS #20 - VNIR Callbration 2
The following table describes the content of this RTCS.

GSEC 421-11-19-03

CMD | Delta Time Command Description Command
# | (tom ATCS Start) Mnemonic
[Seconds]

1 ]0.0 VNIR MODE SET AST_SET_V_MODE2
(VHC:TEMP SET, ROUTE:A :
SEL, LAMP:B SEL, BACK-
WARD DATA CORRECTION
TABLE CANCEL:ON) -

2 11.024 VNIR CALIBRATIONPREP- AST_SET_V_MODE1
ARATION MODE

3 |481.280 VNIR OPT-CALIBRATION AST_SET_V_MODE1
MODE SET -

4 |482.304 VNIR MODE SET _ AST_SET_V_MODE2
(VHC.TEMP SET, ROUTE:A
SEL, LAMP:B SEL, BACK-
WARD DATA CORRECTION
TABLE CANCEL:ON)

5 1483.328 VNIR NORMAL GAIN SET AST_SET_V_MODE3

-6 |543.744 CSP VNIR1 DATA PROC- AST_TURN_ON_C_VDP1

ESSING ON ,

7 |544.768 CSP VNIR2 DATA PROC- AST_TURN_ON_C_VDP2
ESSING ON

8 |545.792 CSP VNIR1 DATATAXIAON |AST_TURN_ON_C_V1_A

9 |546.816 CSP VNIR2 DATA TAXIAON |[AST_TURN_ON_C V2 A

10 |607.232 VNIR ELE-CALIBRATION AST_SET_V_MODE1
MODE SET

11 {627.712 VNIR HIGH GAIN SET AST_SET_V_MODE3

12 [648.192 VNIR LOW GAIN SET AST_SET_V_MODE3

13 |668.672 CSP VNIR2 DATA PROC- AST_TURN_OFF_C_VDP2
ESSING OFF

14 |669.696 CSP VNIR1 DATA PROC- AST_TURN_OFF_C_VDP1
ESSING OFF

15 |670.720 VNIR STANDBY MODE SET AST_SET_V_MODE1

16 |671.744 VNIR MODE SET AST_SET_V_MODE2
(VHC:TEMP SET, ROUTE:A
SEL(ALL), BACKWARD DATA
CORRECTION TABLE CAN-
CEL:OFF)
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4.1.5.1.1.19 RTCS #21 - TIR Mirror Rotatlon after Long Term Cal
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command

# | (rom RTCS Stan) Mnemonic
[Seconds]
1 ]0.0 TIR OPERATION POWER ON |AST_TURN_ON_T_OPR
2 {2.048 TIR SCANNER POWER ON AST_TURN_ON_T_SCAN
3 (4.096 TIR MIRROR ROTATION TO AST_MOVE_T_MIRROR
CAL POSITION 1

4 18944 TIR SCANNER POWER OFF |AST_TURN_OFF_T_SCAN
5 |191.488 TIR OPERATION POWER OFF |AST_TURN_OFF_T_OPR

4.1.5.1.1.20 RTCS #22 - V/S/T Quicklock Flags ON
The following table describes the content of this RTCS.

CMD | Delta Time Command Déscrlptlon 7 Command
# |womRTCSStary| _ Mnemonic
[Seconds]
1 |0.0 CSP TIR Data Q/L Flag On AST_TURN_ON_C_TQL
2 [1.024 CSP SWIR Data QL FlagOn |AST_TURN_ON_C_SQL
3 ]2.048 CSP VNIR1 Data Q/L Flag On |AST_TURN_ON_C_V1QL
4 |3.072 CSP VNIR2 Data Q/L. Flag On [AST_TURN_ON_C_V2QL

4.1.5.1.1.21 RTCS #23 - V/S/T Quickiook Flags OFF
The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (vom ATCS Stan) Mnemonic
[Seconds]
1 100 CSP VNIR2 Data Q/L Flag Off |AST_TURN_OFF_C_V2QL
2 [1.024 CSP VNIR1 Data Q/L Flag Off |[AST_TURN_OFF_C_V1QL
3 |2.048 CSP SWIR Data Q/L Flag Off |AST_TURN_OFF_C_SQL
4 [3.072 CSP TIR Data Q/L Flag Off AST_TURN_OFF_C_TQL
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4.1.5.1.1.22 RTCS #24 - Survival Mode Entry
The following table describes the content of this RTCS.

GSFC 421-11-19-03

CMD | Delta Time Command Description Command
# | (vom RTCS Start) Mnemonic
~ [Seconds]
1 |0.0 SAFE Command (TBR 2)
2 |34.816 { TIR-Standby PWR Off TURN_OFF_T_STDBY
3 |35.84 VNIR(1) Data Processing Off TURN_OFF_C_VDP1
. (Band 1+2)
4 |36.864 VNIR(2) Data Processing Off TURN_OFF_C_VDP2
B (Band 3N + 3B) ,
5 |37.888 SWIR Data Processing Off TURN_OFF_C_SDP
6 |38.912 TIR Data Processing Off TURN_OFF_C_TDP
7 |563.2 (S)\fffVlR Pointing Control Power | TURN_OFF_S_PTG
8 |[564.224 SWIR Heater 3 Off TURN_OFF_S_HTR3
9 |565.248 SWIR Heater 4 Off TURN_OFF_S_HTR4
10 |566.272 SWIR Heater 5 Off TURN_OFF_S_HTRS
11 |567.296 SWIR Thermal Control Off TURN_OFF_S_HC
12 }568.32 SWIR TIm/Cmd Power Off TURN_OFF_S_TC
13 [569.344 CSP HCE A Off TURN_OFF_C_HCEA
14 |570.368 CSP HCE B Off TURN_OFF_C_HCEB
15 [571.392 CSP All Off TURN_OFF_CSP
16 |572.416 MPS Off TURN_OFF_MPS

4.1.5.1.1.23 RTCS #25 - VNIR Quickiook Flags On

The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (rom RTCS Stan) Mnemonic
[Seconds)
1 |0.0 CSP VNIR1 Data Q/L Flag On |AST_TURN_ON_C_ViQL
2 |1.024 CSP VNIR2 Data Q/L Flag On |AST_TURN_ON_C_Va2QL
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4.1.5.1.1.24 RTCS #26 ~ VNIR Quickiook Flags Off
The following table describes the content of this RTCS.
CMD | Deita Time Command Description Command
# | (vom RTCS Start) Mnemonic
[Seconds]
1 0.0 CSP VNIR1 Data Q/L Flag Off |AST_TURN_OFF_C_V1QL
2 |1.024 CSP VNIR2 Data Q/l. Flag Off |AST_TURN_OFF_C_V2QL

4.1.5.1.1.25 RTCS #27 - VNIR Launch Lock A Off

The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | (rom RTCS Stan) Mnemonic
{Seconds]
1 (0.0 Actuator power turn on of FORCE_OFF_V_LLKA
: Launch Lock A Off - '
2 |300.032 Actuator power emergency off {TURN_OFF_V_ACTA
4.1.5.1.1.26 RTCS #28 - VNIR Launch Lock B Off

The following table describes the content of this RTCS.

CMD | Delta Time Command Description Command
# | ¢trom RTCS Stan) Mnemonic
[Seconds)
1 10.0 Actuator power turn on of FORCE_OFF_V_LLKB
Launch Lock B Off
2 |300.032 Actuator power emergency off |TURN_OFF_V_ACTB

4.1.6 RTCS Stabllity

In nominai operations the AOT will not need to make changes to RTCSs once they are in
use on-orbit. Therefore, frequent changes to RTCS are not expected. However, in the
event of an anomaly or during refinement of instrument operations during the
activation/evaluation phase, it may be necessary for the AOT to specify changes to RTCSs.
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4.1.6.1 Phliosophy for VNIR A/B Side Selection )
In normal operations, side A of the VNIR will be used with the exception of calibration
lamps. Both lamp A and lamp B are used in VNIR optical calibrations. The following shows
the concept for selection of VNIR side A or side B:

-VHC A/B Select: (Side B will be used when the temperature monitor shows
abnormal data and VHC A side has an anomaly)

-MOTOR A/B Select: (Motor B will be selected when the angle data is
abnormal or when the motor shows abnormal action.)

-ENCODER A/B Select: (Encoder B will be selected when the angle data
is abnormal.)

-BAND 3 OUTPUT A/B Select: (Side B will be selected when video data is
unusual. Band 3 output A side is always selected when that circuit is turned on because
the band 3 output A/B selection circuit executes the reset function every time. Therefore,
in the case that it is necessary to mainly use the B side, it will be necessary to execute the
BAND3 OUTPUT B SEL command in every mode transition.) '

4.1.7 ASTER Inhibit Identifiers

(TBD7)
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4.1.8 ASTER Commands for End of ATC Load

A set of commands will be appended to the end of each ATC load which will place the
spacecraft and instruments in a benign state. Nominally, these commands will never be
executed because they will be overwritten by a subsequent command load. However, in
the event the FOT is unable to upload an ATC load prior to the completion of the previous
load, these commands serve the purpose of placing the spacecraft/instruments in a state
which can be maintained without harm for an indefinite period of time. In this scenario, it

is assumed the spacecratft is functioning nominally.

The ASTER commands which are to be appended to the end of each ATC load are:

-CSP VNIR1 DATA PROCESSING OFF

-CSP VNIR2 DATA PROCESSING OFF

-CSP SWIR DATA PROCESSING OFF

-CSP TIR DATA TAXI A OFF

-CSP TIR DATA TAXI B OFF

-VNIR STANDBY MODE SET

-SWIR LAMP OFF

~-SWIR CALIBRATION CIRCUIT OFF

-SWIR DIGITAL CIRCUIT OFF

-SWIR POINTING CONTROL POWER OFF

-SWIR ANALOG CIRCUIT OFF

-TIR MODE SET (Blackbody:OFF, E-Cal:OFF, Detector Temp:Sens1)
-TIR OPERATION POWER ON (WAIT 2 sec)

~TIR SCANNER POWER ON (WAIT 2 sec)

-TIR MIRROR ROTATION TO CAL POSITION (WAIT 60 sec)
-CSP TIR DATA PROCESSING OFF

~-TIR SCANNER POWER OFF (WAIT 10 sec)

-TIR OPERATION POWER OFF
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4.2 GROUND SEGMENT OPERATIONS

A high-level description of the flight operations portion of the EOS AM-1 ground system
is found in chapter 3 of this document. For an in depth discussion of the FOS subsystem
and tool design and operations, refer to the FOS Operations Concept Document, the FOS
Design Specification, Hughes 305-CD-001-002, and the IST Capabilities Document.

The following sections provide a description. of how the ground system will be operated to
support ASTER. For a description of the types of messages which are exchanged between
the EOSDIS and the ASTER Ground Data System, the reader is referred to the ICD
Between the ECS and the ASTER GDS.

This section also discusses the roles and responsibilities of the FOT and ASTER.
Operations Team(AQT) with regard to ASTER operations.

The FOT, as discussed in this section, acts as the focal point for all mission operations
related activity. The FOT coordinates the overall mission schedule and prepares an
integrated plan for each operations day. Further, the FOT executes the daily plan and
notifies the Flight Operations Director, the AOT, and Project Management of any changes
to the plan.

The AQT, as discussed herein, acts for the ASTER Science Team in all areas of ASTER-
instrument operations to implement the science plan and interface with the FOT. The AOT
provides the ASTER input to the mission plan for integration with the other scheduled
Activities to create a detailed schedule for each operations day.

4.2.1 Planning and Scheduling

The ASTER GDS will plan ASTER activities in accordance with guidelines established by
the ASTER science teams. The ASTER GDS will constrain ASTER activities to meet
limitations (e.g., data rate and power) established by the ASTER UIID. The ASTER GDS
will schedule ASTER activities using the interface defined by the ICD Between the ECS and
the ASTER GDS. The operational scenario for planning message exchange is described
in the following sections.

The FOT wilt plan their activities based on an “operations day." This term is used to define
a 24-hour period commencing at 20:00:00 UTC.

4.2.1.1 Short Term Schedule

The ASTER GDS will submit a Short Term Schedule (STS) to the EOC which contains
ASTER activities for a target operations week. An initial version of the STS for the
operations week will be received 21 days prior to the beginning of the operations week.
EOC constraint checking will evaluate the scheduled activities against the defined
operational constraints in the PDB. Appendix B discusses specific constraints for the
ASTER instrument and identifies those which are checked by the EQOC and ICC. Any
constraints detected with the schedule will be resolved by the AOT within 7 days. A final
STS will be received 14 days prior to the beginning of the operations week. At that time,
the FOT will use the information in the STS to request TDRSS support.
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Figure 23. STS Example for July 1 - July 7

4.2.1.2 One Day Schedule L

The ASTER GDS will submit a One Day Schedule (ODS) to the EOC which contains
ASTER activities in accordance with the following:

The start time of the first ODS will be 20:00:00 (UTC).

The first ODS will contain at least 24 hours worth of activities.

Each ODS will begin at a time when ASTER is in a standby mode.
Each ODS will end at a time when ASTER is in a standby mode.

Each ODS will begin no sooner than 20:00:00 (UTC) and will extend
beyond 19:59:59 (UTC), since activities prior to 20:00:00 may be frozen.
6. Each ODS will begin sooner than 02:00:00 (UTC) and end earlier than
01:59:59 (UTC)

LA
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The following figure depicts the concept for sizing the ODS.

Figure 24. ODS Duration

2 Fy
UTC - =
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Concept for Sizing of ODS

A conflict-free ODS will be in place by 27 hours before the operations day. Therefore, time
must be allowed to perform constraint checking prior to this time. The AOT will nominally
submit an initial version of the ODS for constraint checking by 48 hours prior to the start
of the operations day. The ODS may be transmitted to the EOC in "analysis” mode-in order
to receive activity-level constraint checking. Command-ievel constraint checking of the
ODS is performed by requesting a “what if” analysis from the ECS IST user interface.

Since a conflict-free ODS is expected to be in place 27 hours prior to the beginning of an
operations day, the existence of a hard constraint violation is unexpected. Such an
occurrence would have to be due to a change in some non-ASTER resource schedule.
If a hard constraint violation is detected by the FOT 27 hours prior to the beginning of the
operations day, the FOT will contact the appropriate parties to resolve the constraint. If it
is deemed necessary to make changes to the ASTER schedule, the FOT will take any
actions which have been previously approved by the AOT to remove the conflict and will
inform the AOT of their actions. If no preapproved actions are in place to handle the
situation, the FOT will contact the AOT to determine a safe course of action. If the FOT
is unabie to contact the AOT, then the FOT will remove all ASTER activities associated with
the ODS which contains hard constraint violations.

At 27 hours prior to the operations day, the FOT will freeze a portion (i.e., the Detailed
Activity Schedule or “DAS") of the scheduling timeline for the operations day in order to
generate the stored command upload and the ground script. Following completion of the
command management process, the FOT reviews the command products for accuracy
and completeness prior to the start of the operations day. The AOT may review the
command products for the operations day at any time after generation by using the ECS
IST. The FOT, however, will use these command products without AOT review.

in the event a ODS is not received by the EOC, the AOS will cancel the operations
scheduled by the STS and will continue to try to schedule an updated ODS (see the next
section). In this situation, the FOT will generate a stored command load which does not
contain commands resulting from the STS. The FOT will procesed as normal if a
conflict-free updated one day schedule is available by 7 hours before the operations day
(see next section.)
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4.2.1.3 Updated One Day Schedule

The ASTER GDS will transmit an updated ODS to the EOC after the 27 hour deadline for
the ODS. This updated ODS may result, for example, from the use of cloud data to
determine more optimum observation opportunities. If a conflict-free version of the
updated ODS is available by 7 hours before the operations day, the FOT will regenerate
the stored command upload and ground script to incorporate the updated ODS.

in the event a conflict~free 7-hour updated ODS is not received by the EOC, the FOT will
simply uplink the stored commands generated from the 27-hour ODS. It shouid be noted
that this will be a normal situation during the first 90 days of the mission. The AOT will not
submit 7-hr ODSs to the EOC before launch+90 days. This will allow the FOT to gain
experience in operating ASTER and in working with the AOT before having to respond to
late changes.

If in the process of generating a conflict-free updated ODS, the AOT generates an updated
ODS which only contains a data volume constraint violation(s), the AOT may provide
instructions to the FOT PRIOR to the 7 hour deadline. The available options for FOT
instructions are: a) Don't accept the updated ODS, b) Accept the updated ODS, and allow
SSR buffer overwrite, or c) Accept the updated ODS, but try to preserve data on the SSR
by sending the appropriate SSR commands o not allow overwrite of the buffer. In case ‘b*
and “c”, data is lost when the buffer is full.

fn the unlikely event that the 7-hour ODS (e.g., Day N) contains contraint violations and
cannot be used to generate an updated command upload, the ASTER GDS scheduling
software’s expectation for SWIR pointing may no longer agree with the actual SWIR
pointing at the beginning of the next operations day (Day N+1). The ASTER Instrument
Operations Team may contact the FOT in this situation and request the FOT to schedule
a “SWIR pointing activity” or a “SWIR pointing ECL proc™ which will occur near the
beginning of the next operations day (N+1). [Note: The pointing angle adjustment
commands will originate from an activity or an ECL proc which will have previously been
defined in the EOC.] The information required by the FOT from the AOT on a case by case
basis will be:

-Desired (optimal) GMT at which to execute the activity/proc
~Input command parameters for the activity/proc to properly set the pointing angle

The required information will be provided to the FOT by fax/e-mail. A Standard Operating
Procedure (SOP) will be written to cover the very spaecific details of this agreement. A
special simulation will be scheduled to practice responding to this contingency.

4-~75 January 14, 1997

‘D-EW 2051 3-89 F 3



GSFC 421-11-19-03

Figure 25. ODS Example for June 17
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Planning and Scheduling Message Exchange Scenario:

ASTER GDS ECS FOS _
Preliminary
STS - = Resource
. Schedule
(Duration: 7 days) Automatically Transmitted - -

(Indicates “Activity-Level” constraint violations.)
Data volume constraint violations may be included.

If so, ASTER ICC/AOT should ignore them. )

( FOT generates new (i.e. moré accurale)

N FDD products (DA!LY)

" New Planning Aids

{Transmitted automatically) |
( Updated Activity Schedule in place at TBD UTC daily. )

- TBD: User notification of schedule update
(Possibly an event message)

st for EOC Schedul
Reque es (To receive most accurate scheduled times
for activities/commands. if desired).

~ Activity Schedule

(Automatically transmitted in response to request.
Receive latest copy of requested portion in “file” format.)

0DS -*Analysis® il
YSis (Transmitted in time to petform
constraint checking, so that “constraint-free” ODS is

available at "Ops Day - 27 hours”.)
Activity Schedule - “Analysis”

—~

(Automatically transmitted.
Reflects activity-level constraints.)

(both hard and soft)
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Planning and Scheduling Message Exchange Scenario
(continued):

ASTER GDS ECS FOS

% “SSR Buffer Playback” constraints are detected, \
the AOT may request the FOT fo rerun the :

’ “communication contact scheduier”
fo attampt to eliminate the constraint.
Notification of Resuits are TBD: Elimination
of constrairt may be reported by FOT, or AQT
may resvbmit the ODS-"Analysis” to receive resulls.

IST GUI Interface rmust be used o
requast “whal-i” command-ieve!
constraint checking.

ODS - “Schedule”

-
(Must be transmitted by 27 hours prior

-

to Operations Day)
- - Activity Schedule - "Schedule’
(Automatically Transmitted.}
FOT locks the DAS and
generates the ATC foad
| (27 hours prior to start of the
\ Operalions Day)

- »
(Automatically sent when error-free ATC load is generated. | Deétailed Activity Schedule

Reflects activity-level softfwarning constraint violations)
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Planning and Scheduling Message Exchange Scenario
(continued):

ASTER GDS ECS FOS

— — =
ODS - "Analysis” | (Transmitted in time to perform B
. constraint checking, so that Updated “constraint-free’ ODS is
available at “Ops Day - 7 howrs™.)

Activity Schedule- “Analysis®

(Automatically transmitted.
Reflects activity-level c_onstraints.)

if "SSR Butfer Playback” constraints are detected,

the AOT may reguest the FOT to rerun the
“communication contact scheduler” fo attempt to

eliminate the constraint. Notification of results of

rerun are TBD: Efimination of constraint may be

reported by FOT, or AOT may resubmit the ODS-"Analysis”.

( IST GUI Interface must be used to \
| request "what-if" command-level
\ constraint checking.

If constraint-free Updated
QDS is generated by 7 hours before
Ops Day, then...

(voice or e-mail?) of Analysis File

( AOT provides FOT with notification
\ for incorporation into schedule.
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Planning and Scheduling Message Exchange Scenario
(continued):

FOT uniocks the DAS and
incorporates the updated ODS.
FOT locks the DAS and
generales the ATC load -

(7 hours prior to start of e

ATC load)

- Detailed Activity Schedule
(Automatically sent when error-free ATC load is generated.

Reflects activity-level soft/warning constraint violations)

4.2.1.4 Scheduling Multifunction Commands

The ASTER operational organization shall be responsible for keeping track of instrument
states that are controlled by multifunction commands. When a multifunction command is
scheduled or requested, the subfields for all of the functions in the multifunction command
shall be supplied to the EOC. The ASTER operational organization shall also be
responsible for ensuring that the verification or prechecking of multifunction commands
and all their associated parameters is done prior to scheduling or requesting their uplink
by the EOC.

4.2.1.5 Direct Downlink Scheduling

The EOS AM-1 spacecratft has the capability to directly downlink real-time ASTER science
data to a ground station while the ASTER instrument generates the data. This capability
is referred to as the Direct Downlink (DDL) service. This service will result in the scheduling
of spacecraft commands to tum the X-band transmitter on and off. To ensure that this
activity is scheduled corresponding to times when DDL ground stations are in view, the
EOC event pool will include orbital events for AM-1 entry and exit into ASTER DDL station
view.

The FOT at the EOC will define and control the DDL activity definition in the EOC database.
The FOT will define activity-level constraints to ensure that the DDL activity may only be
scheduled when the AM-1 spacecratt is within view of the ASTER DDL site, as determined
by predicted view period data. The ASTER ICC will have permission to include the DDL
activity in the ASTER STS and the ASTER ODS. DDL activities will be scheduled on
separate scheduling components. The FOT will have the authority to delete ASTER DDL
activities if circumstances warrant it.

The following Direct Downlink ground stations have been identified: (TBD 8) ERSDAC is
responsible for the implementation of DDL ground stations in Japan.
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4.2.1.6 Scheduling Expedited Data Sets

Requests for expedited data processing will be made through the ASTER Ground Data
System Instrument Control Center. The method by which the AOT will request the
expedited data service is by commands to the instrument to set the “quick-look” flag in
ASTER data. The ASTER ICC will schedule the appropriate activities which will result in
spacecraft stored commands for ASTER to set and reset the quick-look flag. The
capability of requesting all data from a TDRSS session as expedited data will not normally
be used for ASTER. The reason for this constraint is the potential for ASTER to exceed
its allocation for expedited data due to the quantity of data which may be transmitted in a
single TDRSS session. In the event this becomes necessary, the request should be
directed to the Flight Operations Team in the EOC. Requests over and above the allocated
resources will require authorizations by the Flight Operations Director, in coordination with

the Project Scientist.

[Note: ASTER has the capability to set the quick-look flag individually for each of the
instruments. But, operationally, the decision has not yet been made as to whether the flag
will always be set on all of the instruments.]

4.2.2 Real-Time Operations

Real-time focuses on the functions performed immediately before, during, and
immediately after a scheduled RF contact with the S/C. During the contact, the FOT using
the ground script as a guide, sends real-time commands to the spacecraft in order to

execute the DAS.

The FOT ensures that all scheduled commanding occurs as planned and notifies the AOT
in the event a spacecraft or ground system contingency affects the planned commanding.
The FOT verifies execution of stored commands contained within the DAS by: checking
the stored command pointer at the beginning of each real-time telemetry contact to ensure
that it has incremented to the expected location; checking the SCC activity log for stored
command distribution errors; and monitoring telemetry for execution verification of all
stored commands scheduled for distribution during the telemetry contact period for which
command execution verifiers are defined in the EOC PDB.

Using the EOC Command Language (ECL), the AOT may define procedures ("procs”)
which include pre-planned real-time commands to be sent to the ASTER instrument. The
proc may then be scheduled on the timeline. In realtime, the FOT will execute the proc.
The ECL provides the FOT with flexibility in manual control of the uplink of realtime
commands. This is the way, for exampie, real-time commanding may occur during
instrument activation.

The AOT may also submit Real-Time Command Requests to the FOT (see the
ECS/ASTER GDS ICD). In an emergency situation, these requests will be acted upon by
the FOT at the first available opportunity. In non-emergency situations, these requests
should be submitted to the FOT no later than 20 minutes prior to the realtime contact in
which the request is to be executed.

The _FOT responds to real-time command requests from the AOT by reviewing the request,
obtaining approval, as required, and uplinking the commands at the next available
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opportunity. The AOT will provide the rationale and urgency for each command request
when submitting it to the FOT. FOT Operations handles command requests on a priority
basis. The AOT should reserve the use of unplanned commands to events which cannot
be predicted in advance.

During a real-time contact the EOC and the ASTER ICC receives the downlinked S/C H/K
telemetry in real-time. The FOT provides real-time telemetry monitoring for the spacecraft
subsystems and instruments, 24 hours per day, 365 days per year at the EOC. In order
to prepare the FOT to perform telemetry monitoring, the AOT trains the FOT Operations
personnel on the proper operation and monitoring of ASTER. The AOT defines their
telemetry data, the operational limits, and the reaction for each out-of-limit condition. The
EOC will generate event messages to report all out of limit conditions found during limit
checking. The FOT will evaluate all out of limits conditions, and take appropriate actions,
when necessary, as defined by the AOT. Required FOT reactions to ASTER out-of-limit
conditions will be documented in (TBD 9). _

When anomalous conditions occur (including out-of-limits conditions), FOT Operations
first safes the affected spacecraft or instrument system, then notifies the AOT. FOT
Engineering has the primary responsibility for investigation and resolution of spacecraft
anomalies with support from the entire FOT. AOT and ground system personnel assist in
resolving anomalies when requested by the FOT and/or Flight Operations Director. The
AQOT has primary responsibility for the investigation and resolution of instrument
anomalies. The FOT assists the AOT with instrument anomaly investigations when

requested.

4.2.3 Data Configuration Management

The FOT has overall responsibility for coordinating database maintenance activities to
insure system-wide consistency. The FOT populates and maintains all S/C subsystem
parameters in the PDB. The AOT provides and maintains all instrument parameters
contained in the PDB. The FOT maintains overall cognizance of the PDB content and
provides configuration management of the EOS AM-1 specific data, using FOS supplied
tools.  Configuration Management Procedures will be defined in the “Configuration
Management Standard Operating Procedure” (SOP).

In a mission critical situation, the FOT will modify onboard RTCSs within 7 hours. The FOT
definiticn of mission critical is “causing non-recoverable damage” or “as directed by the
Project Scientist.” If an RTCS requiring change is scheduled to be called via the ATC load
within less than 7 hours of notification of the need to change the RTCS, the RTCS will be
allowed to execute in its current state as scheduled uniess it will result in component
damage. If damage is possible, the FOT will take action (as directed by the ASTER
Instrument Operations Team) to inhibit ASTER commands. This can be accomplished
during a TDRS contact before the process for replacement of the RTCS is compiete.

’Idn a non-"mission critical” situation, the FOT will accomplish an RTCS change within 3

ays.

The configuration management policy will allow for changes to activities and ECL
procedures (procs) to be performed within 2-3 days for nominal situations. In mission
cr.';t}i..c_:alasi}:uations, the policy will allow for changes to activites and procs to be performed
wIthin Ours.
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4.2.4 Early Orbit Operations

The following paragraphs document the current understanding of the early orbit operations
responsibilities in support of ASTER flight operations.

4.2.4.1 Launch/Acquisition Mission Phase

Prior to launch, the FOT coordinates with the launch site and other mission ground support
elements to determine the readiness of all mission elements to support the mission launch
and orbit acquisition. The FOT also certifies, to the Flight Operations Director, the
readiness of the EOC for launch of the EOS AM~1 S/C. Following launch, the FOT monitors
the S/C via downlink telemetry and provides backup commanding to the S/C in the event
that the on-board processes for earth acquisition and solar array assembly (SAA) deploy
do not perform as expected. The S/C contractor engineering team support the FOT at the
EOC for launch and activation. The S/C.contractor engineering team direct the FOT on the
proper operation of the S/C and assist with evaluation and verification of the S/C

performance.

Once the solar array deployment is completed, the FOT begins subsystem checkout and
activation; and the FDD and FOT begin final planning for the maneuvers needed to acquire
the mission orbit. For Orbit Acquisition, the FOT, with assistance from FDD and the S/C
contractor engineering team, plan and perform a series of delta-V maneuvers to boost the
S/C to the mission altitude and to circularize the orbit.

The AOT defines the command sequences, EOC displays, and contingency procedures
for use during the Launch/Acquisition Phase.

4.2.4.2 Checkout Mission Phase

Once the mission orbit has been attained the FOT transitions to the Checkout Phase. The
FOT with assistance from the S/C contractor engineering team verifies on-orbit
performance and ensures the readiness of the S/C bus to support instrument operations.

Following successful checkout of the S/C bus the FOT notifies the AOT that the S/C is ready
for instrument activation and checkout. The FOT schedules additional and/or extended
real-time contacts with the S/C to support instrument activation, as required. The FOT and
AQOT allow for flexibility in working with late changes to the plan (per procedure worked out
in advance with the AOT, the FOT, and the Flight Operations Director). The FOT and
spacecraft engineering personnel assist the AOT with analyses and S/C interface
expertise.

ACT representatives participate in checkout at the EOC during each ASTER activation
event and have direct responsibility for ASTER activation procedures within the EOC.
Further, the AOT analyzes and characterizes the instrument performance during this
mission phase and reports on the status of the instrument. The FOT supports the AOT in
implementing instrument activation procedures, and coordinates initial ASTER operations
with other S/C bus and instrument activation events throughout this phase of operation.
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4.2.5 Spacecraft Maneuvers )
The FOT creates a nominal long-term schedule of maneuver events prior to launch, and
maintains this schedule along with other long-term planning information. The FOT has
responsibility for executing all maneuver operations.

The FOT will provide a minimum of 30 days notification to the ASTER team for all planned
spacecraft maneuvers.

4.2.6 Contingencles

4.2.6.1 Use of Multifunction Commands

Because ASTER utilizes multifunction commands, the following is noted. Each command
used by the EOC in emergency health and safety situations shall be either a single function
command or a configuration independent predefined bit pattern.

4.2.6.2 Spacecraft Emergency

In the event that a spacecraft emergency situation develops, the FOT takes the appropriate
action to preserve spacecraft health and safety. The FOT utilizes emergency
communication support, as available, to establish a safe spacecraft configuration. Mission
critical functions (e.g., communications, power, attitude control) receive the highest priority
when reacting to a spacecraft contingency.

4.2.6.3 Instrument Emergency

In the event of an instrument health or safety incident the FOT notifies the AOT after
performing the pre-defined reaction to the incident. Once notified of the incident the AOT
evaluates the instrument situation and advises the FOT and Flight Operations Director of
the instrument status and plans for resuming operations.

4.2.6.4 Philosophy for Recovery from Safe Mode/Survival Mode

If the spacecraft enters Safe Mode or Survival Mode, the FOT verifies and/or establishes
a safe configuration for the spacecraft bus and each instrument. Once the FOT attains a
safe condition for the spacecraft they notify the AOT that the Safe Mode or Survival Mode
has interrupted normal operation, and report on the ASTER instrument status. The AOT
advises the FOT of any need for further priority attention to ASTER.

The remainder of this description is preliminary (TBR 3)

In addition, the FOT will inhibit all ASTER ATC commands and will delete all ASTER
activities from the schedule.

After investigating and resoiving the anomaly which placed the spacecraft into safe mode,
the FOT will coordinate a safemode exit process with the ASTER team. The FOT will
provide the AOT with the following notification:
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- (TBD 10) hour notification of estimated time(s) to
bring the spacecraftinstruments out of safemoda

- (TBD 11) hour notification of estimated time when the instruments
may resume science data capture

-(TBD 12) hour notification of time for freezing of DAS
containing instrument activities

After the ASTER is commanded out of safemods, a realtime PROC must be executed by
the FOT in order for the ICC to acquire SWIR pointing information and use this information
in the scheduling of a ODS. The AOT will provide a ODS in accordance with the gundellnes
stated in section 4.2 of this document.

4.2.6.5 Philosophy for Recovery from ATC upload fallure

in the event the FOT is unable to successfully transmit an ATC load prior to the complete
execution of the previous ATC load, the following description provides a method for
recovery. it should be noted that this would be an unexpected failure.

The ASTER instrument will be placed in standby mode by the. commands: which are
appended to the end of each stored command load. Failure to promptly upload the next
operations day's ATC load implies the possibility that ASTER may not execute all
scheduled activities for the next ops day. In this event, the FOT will contact the AOT to
coordinate recovery procedures. The following list of actions may be undertaken to recover
from this anomaly:

-FOT inhibit all ASTER ATC commands

-AOT and FOT choose a point in the next ATC load where ASTER
operations may resume

-AOT determine any necessary real-time PROCs which need to be
executed to synchronize the ASTER configuration with
planned activities (e.g., SWIR pointing)

~FOT ensure commands from missed activities are not executed
in the new load

~FOT uninhibit ASTER ATC commands

4.2.7 Analysis / Performance Verification

The FOT and IOT's verify the operational performance of all S/C subsystems and
instruments in order to maintain an up-to-date knowledge of S/C operating characteristics,
capabilities, and limitations. The teams use this performance verification in science data
analysis and evaluation and as an input to ongoing science and operational planning
activities. The AOT verifies all aspects of ASTER instrument performance, and the FOT
verifies all aspects of S/C subsystem performance throughout the EOS AM-1 mission.

Prior to S/C 1&T the EOS AM-1 design team identify the critical telemetry parameters to
monitor for long-term component and subsystem performance evaluation and trending.
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The S/C I&T team monitor these parameters and trend them throughout the system I&T.
The FOT continues this monitoring throughout the mission. From time to time the I1&T
and/or Flight team may modify the specific set of trend parameters as the teams become
familiar with the operational characteristics and idiosyncrasies of the EOS AM-1 S/C. The
EOC database contains the list of trend parameters, as maintained by the FOT, and the
results of these trends and performance analyses.

4.2.8 Spacecraft Performance Analysis

FOT Engineering routinely analyzes the playback H/K telemetry to assess the S/C bus
performance and monitors trends that may provide early indications of S/C bus
degradation. Early in the mission FOT Engineering analyzes data from all orbits, but may
change to analyzing only representative orbits during each day after the checkout period.
The FOT reports all S/C anomalies to the Flight Operations Director and provides periodic
reports on the status of the S/C bus. If the Flight Operations Director determines that
spacecraft performance has implications on the long-term health of the spacecraft or
instruments the FOT also informs the AOTs and Science Team.

4.2.9 Instrument Performance Analysis

The AOT informs the Flight Operations Director of any instrument performance changes
or trends that indicate degraded current or future performance. The AOT provides periodic
reports on the status and performance of the instrument. In addition, the AOT makes FOT
aware of changes in the operating characteristics or pians for ASTER utilization and for
tncorporating these changes into the FOT's procedures for ASTER operations. The AOT
assists the FOT with investigation of performance anomalies requiring ASTER instrument
expertise. )

When the AOT identifies an anomaly, the FOT assists with the investigation including
requesting additional or extended telemetry contacts, executing unplanned procedures;:
uplinking unplanned commands, and performing special data analyses.

The format of an ASTER Instrument Status Report is shown in the following figure.
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 Pigure 26. ASTER Instrument Status Réport
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4.3 Flight Software Maintenance

The FOT and Software Development Facility have joint responsibility for maintenance of
the spacecraft flight software.

The FOT and AOT define the required TMONs and RTCSs, and then the FOT/SDF create
and test them using the SDF or spacecraft simulator. Once validated, the FOT submits the
new TMON or RTCS to the Flight Operations Director and EQS AM-1 Change Control
Board (TBR 4) for approval.
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Instrument flight software maintenance is not applicable to the ASTER.

4.4 Ground System Software Maintenance

The ESDIS Project maintains configuration management of all EOSDIS ground system
software. The ESDIS Project provides ground system software maintenance support
throughout the EOS AM-1 mission including user support services for EOC and IST tools.
In addition, the ESDIS implements a system for reporting, investigating, and resolving.
ground system software related anomalies or deficiencies. This system provides for user
reporting of anomalies with the EOC and IST software functions and tools.

The ESDIS Software Maintenance contractor(s) ensures that the various elements of the
EOS AM-1 ground system operate with the same and/or compatible configurations. In the
event that modification of the flight operations ground software becomes necessary, the
ESDIS contractor notifies the Flight Operations Director and FOT of the scope and urgency
of the required change. The contractor then programs, tests and validates the changes as
required by ESDIS. Prior to implementing the change, the contractor coordinates with the
FOT in order to minimize the impact on EOS AM-1 operations. The FOT coordinates with
the AOT in the event that the change impacts their use of the ECS IST.

4.5 Training

The S/C contractor and the AOT provide training for the FOT on S/C bus and instrument
operations respectively. The ECS contractor provides training on the use of the EOC and
IST systems and tools. The responsible contractor for each element of the EOS AM-1
mission (flight and ground system) provides standard operating procedures and
handbooks to the FOT.

The FOT generates the EOS AM-1 Training Plan that documents the approach and
responsibilities for training and certification of the FOT. Additionally the FOT provides

requirements and suggested formats for the training materials. The AOT provides training
materials and face to face training for the FOT regarding how to operate and monitor the
instrument.

4.6 Simulations

Testing of the EOS AM-1 ground system is discussed in the “ASTER GDS / EOS Ground
System Test Agreement.”

In addition to tests, the FOT conducts a number of simulations involving the AOT and
ground elements prior to launch of the spacecraft. The simulations include verification of
ECS tools and processes; mission planning simulations; and S/C operations simulations.
The AOT supports the FOT in preparing for these simulations by providing inputs.

The FOT coordinates with the AOT for integrated scheduling of these simulations and to
ensure the availability of the various supporting organizations for each test. The FOT
provides a formal mechanism for identifying, tracking and closing anomalies found during
these simulations..
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The following simulations (in which instrument teams will participate) have been identified
for planning purposes, but exact dates may change:

Planning and Scheduling Sims (occurring within the time period:
2/1/98-6/1/98)
Joint Integrated Sims (estimated time periods:
3/1/98-3/15/98,
4/15/98~5/1/98;
6/1/98-6/15/98)
Spacecraft 100 hours mission sim: 4/1/98
Formal Activation Sim: 6/15/98-6/20/98

4-9 January 14, 1997

\SD-EW 2051 3-89




GSFC 421-11-19-03

[ E A fa Y e e, b -

APPENDIX A

10 INFORMATION EXCHANGE

The following sections describe the plans for information exchange required to support
operation of ASTER during on-orbit operations.

st

10.1 Pr;e—Launch

Information generated to integrate and test the ASTER inst_rume’nt,shall generally be used
for flight operations with a minimum of modification. - The:goal in I&T is to operate the
instrument in much the same way as is intended fot flight. Therefore it is expected that
many of the operational database tables will be an extract of lnformatlon used.in I&T. There
aré limitations to flight-like testing in I&T, therefore it will be neoessary to update and add
information for flight operations. Table [X ‘contains a list of information exchange items,
their format, schedule, and method of exchange :

10.2 Post Launch N

The information gathered in the pre-mtegratlon and pre-launch phases of EOS AM-1 will
provide nearly complete information for- establishing procedures and methods of operating
the instrument in flight. All of the tools and systems will be in place and mission operations
will be ongoing throughout the mission life of EOS AM-1. The following information
represents what information will be exchanged on a continuing basis during the
post-Launch, or in-flight phase of the mission. Table X contains a list of information
exchange items, their format, schedule, and method of exchange.
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Table IX. Pre-Launchrinformation Exchange

(G)TBR

1

# item Description Format From To Date
13.1 Preliminary RTCS Definitions Paper ingutto | AOT 0ICD Completed
oicD . 1 Devsloper ‘
(1) :
13.2 Final RTCS Definitions Paper AOT " FOD 6/1/97-
{1 -> Q) : 4)15/8
14.1 Preliminary Inhibit ID Definition Paper AOT oico 12/2/96
1) Developer B
14.2 Final Inhibit 1D Definition AOT FOD . : |shm7-
: (1 -> Q) , 31508
143 Final EOC Page Display Definition for AOT FOD 4n8
ASTER (a) : :
15.1 Preliminary Activity Definition Preliminary Set of Activities Defined in PDB AOT FOD . |enmT-
_ FDB ' ! (@) TBR S % 1fizme
15.2 Final Activity Definition Final Set of Activities Defined in PDB |pDB ' AOT: | - FOD : |ansms
ARSI Y : 4
. . , DR RS A E L R I g
153 Prelimlinary Activity Constraints Defini- | Preliminary Set of Mtwty Conslmnts PDB AOT FOD 6/1/97-
tion . Definod in PDB - (@) TBR - 112/98
15.4 Final Activity Conslraints Definition Final Sat of Activity Constralnls Defined in PDB_ L AQT - FOD 3/15/8
S g , .l (@)TBR | | 5 |
- —
16.1 Conmmand Constraints Definition 3 ' F PDB AOT = FOD- 11187
. & . (Q) TBR T
171 Preliminary TMON definitions Preliminary set of TMON peﬁnmons QICD - AOT . OICD . anmr
_' '-1 a~ :._.._ ! | A1) DOVQl@Of
17.2 Updated TMON definitions Final set of TMON delihlbons doscrlbed n AOT . - FOD" - |&nm7-
if-then—else terminology. - . (1 -» Q) e 4/1508
18.1 Final On-Orbit ASTER limits Limits to be used In EOC for tm checing |FDB - - AOT TLFOD,  {ansms
P 1 . (G)TBR Y
19.1 Preliminary On~Orbit Alam Reactions Description of reidipns FOT shoutd take in Papor AOT ,.' FOD.]; 1/1/98
: ‘ responge to ASTER limit violations. {G)TBR L a
C .
19.2 Final On-Orbit Alarm Reactions - |k Paper ‘AOT .. FOD 3/15/98

-
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Table IX. Pre-L:

ch Information ékchénge

* Item Descrlptlon Format From To Date
——
20 Analysis Algorithms User-defined anaiysns algorithms to be un AOT FOD B/15/97-
(if needed) in EOC for fim analysis (G)TBR 3/15/58
211 Preliminary “PROGC" Definitions Preliminary set of ECL Procs ) IST tool AOT _ FOD 6/1/97-
(for normal & contingency situations) (G)TBR 173198
21.2 Final “PROC" Definitions IST tool AOQT FOD ansms
(Q)TBR X
22.1 PDB change requests Differences in PDB between 18T and S AOT FOT As required
‘ on-orbit ops...or resultmg from ohangas ! 4 3 - .
made during 1&T : (TBD L 3) _ (@) TBH - -
222 PDB change notification Report of changes made to PDB N ’ FOT . 'AOT. : | Database
S ((TBD 14) (G)TBR  |Updates
223 Final PDB In Place |poB AOT FOb  |ansms
(ready for launch) 1 - 3 .:': {a)TBR :] - o
224 FDB Vaiidation Approval E Lo Arepe o L aoT S| FOD ¢ |ahsme-
o S A R - {G)TBR- o 4/15/8
23.1 FOT Training To include: Narrative Procadures onhow | Classroom AOT FOD 1211/97
- ) fo operate ASTER in both normal and - .
conlingency situations - . (1/{G)TeR | N
23.2 AOT Training How lo use Ops Tools - Classroom ECS AOT | 167
- -;' |trteyTen| -
23.3 English summaries of AOH, AOP, and Paper ASTER (i) - FOD , |smim?
ACP documents . : Cer o : e
234 English excerpts from the Paper ASTER (G} ’ fOD 111507
' Detajled Mission Ops Handbook and the S . : - P
ASTER Mission Ops Proc decument R
Notes: :

RTCS - Flehlwe Timis Gommand Sequence

A - ASTER Instrument Project
(G) - ASTER GDS Projec!

(G) TBR - Relers lo the day-lo-day ASTER instrumen! operalions feam. A proper mmuacmnym wlll he ﬂenllﬁed na h.nu'e version of this document.

AOT - Aster Operations Team
FOD -~ Flight Operations Director

1]
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Table X. Post-Launch Informatl_on Exchange

86-¢ 1502 M3-asy

# Item - Description Format From To Date
_
24.1 Instrument Status Report Sea section 4.2.9 Admin Lan AOT FCD woekly/
- - (G) monthly
24.2 Spacecraft Status Report Admin Lan FOT AOT weekly
(TBD 15) or EBnet 7?
. | (TBD 16) .
24.3 Mission Status Report (TBD 17) Admin Lan FOT AOT =
: or EBneti 77 W(T_-BD 19)
- ’ (TBD 18)
|- .i:'
i :C
R r

1
o
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APPENDIX B
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20 CONSTRAINTS |
in order to ensure proper anstrument _performancs, or prévént mstrument damage, the
following constraints are imposed on ASTEFI operation. The followung sections define the
constraints which are a) to be checked by the EOCIFOT and b) to be checked by the

ASTEH GDS/AOT. -

20.1 -EOC/FOT Constraints

Operating constraints are divided .into  two categories: Activity-Level and
Command-Level.. In addition, each constraint may be ¢lassified as either “hard” or “soft.”
A hard constraint will result in activitiés 6r commands being excluded from the stored
comiviand load. The only operational work around to this problem is removal of the hard
constraint from the PDB. A soft constraint will be flagged for operations teams’
consideration. At the time of stored command load generation, the FOT will assume AOT

approval of existing soft constraints.

The EOC will provide constraint checking for activity and command level constraints which

are defined in the Project Data Base. Constraint forms are included at the end of this
section for ASTER constraints checked by the ECC.

20.1.1 Activity Level Constraints
The following activity level constraints have been identified for ASTER:

==

Type:
(Hard/ Actlvity Level Constraints:
Soft)

The SWIR mirror shall be turned to the calibration position prior to a spacecraft .‘
delta-v maneuver in order to avoid contamination. [Note: The SWIR mirror |
requires 10 minutes to reach the safe position.]

ASTER_TO_CONTAMINATION_SAFEMODE activity must occur prior to the |
spacecraft actlwty to perform propulsrve maneuver(TBD 20). |
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20.1.2 Command Level Constraints
The following command level constraints have been identified for ASTER:

COmnﬁrid‘ Level Constraints:

Commands 1o the ASTER Remots Torminal shall be spaced at least 1.024 |
seconds apart. [Note: This will ensure that the spacecraft does not deliver the |

commands any faster than ASTER can accept them.]

(Hard

VNIR Calibration Lamp ~ “on” duration must be less than or equal to 10 min- |
utes. (Pre-Cal + Opt-Cal Mode)

Command (TBD 21) must be executed wrthln 10 mmutes of command
(TBD 22).. . |

Hard

SWIR Calibration Lamp - “on” duratlon must be less than or equal to 10 mln-
utes (Pre~Cal +Opt-Cal Mode) - - - : YRR

P

-

Command AST_TURN_OFF_S_LAMP must be executed within 10 minutes |
of command AST_TURN_ON_S_LAMP.

SWIR Cooler Driver Control Circuit (power) shall be turned on before the
Cooler On (start) command is sent. |

Command AST_TURN_ON_S_CLR must be executed at least (TBD 23)
seconds (and at most (TBD 24) seconds) before command
AST_ENABLE_S_CLR.

Hard

SWIR Cooler Off (cooler stop) command shall be sent before the cooler control |
circuit (power) is turned off. |

Command AST_DISABLE_S CLR must be executed at least (TBD 25)
seconds (and at most (TBD 26) seconds) before command

AST TURN OFF S CLR
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TIR Off Procedure: “Standby Power Supply OFF" command: should oceur -
a minimum of 5 seconds after the “TIR Coeler OFF™command. e

o

Command AST_TURN_ OFF T ~_ STBY must follow the - .. .
AST_TURN_OFF_T_ CLR eommand by at least 5 saconds

After the SWIR and TIR Launch Lock OFF Commahds are transm:t!ed in orblt ?
(i.e., instrument actrvatlon) prohlblt any transmittion of the Laurich Lock ON |

Commands. ] :
] If the AST. FORCE "ON_S_LLK1 or AST, FORCE ON_S_LLK2 orff
| AST_FORCE_ON_T GLLFH or. AST_FORCE_ON_T_CLLR2 commands _1
appear in the ground script, ganerate 5 the following n message to the FOT: | |
“SWIR/TIR Launch Lock On dunng cooler operation will result in senous_ |
damage . e

P R

- 20.1.3 Other EOC Constralnt cnxec,;;lng T

R

EOC will check data_ volume agamst SSR bufter capaclty and schaduled downhnk-
dpportumtles e
S SRRt .

The EOCG is not requnred to check the ASTER peak power constralnt

The EOC must check all command ‘timiﬁg constraints for commands contained in the
stored command table

shonded 11

20.1.4 Prerequlsile State Checking

Some ASTER constraint checking will be defined in the EOC in the form of prerequisite
state checks. These constraints fall into the category of telemetry parameters which must
have pre-defined values prior to the issuance of a realtme command. Preraqws:te state
checks required for ASTER are defined below. ‘

M
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v " Prerequisite State Checks = sx ..~ .=

SWIR Cooldown Mode: Be sure that the Launch Lock is OFF, before turmng the
Cooler-Drive Control Circuit ON and making the Cooler ON. .

The AST_TURN_ON_S CLR command shall be sent in realtlme only if the
AST_BR_S_ CLR_ LOCK telemetry parameter = OFF (1) e -

The AST_ENABLE_S_ CLR command shall be sent in realtime only if the

After the Launch Lock OFF Commands are transmitted in orbtt (i.e., instrument
activation), prohibit any transmission of the Launch Lock On Commands.

Only if AST_BR_S_CLR_LOCK telemetry indicates SWIR launch lock ON,
allow realtime transmission of the AST_ FORCE ON_S_LLKt and
AST_FORCE_ON . S LLK2 commands

Only it AST_BR_T_CLR] LATCH telemetry = ON, allow realtime transmis-
sion of the AST_FORCE_ON_T. CLERTund-AST_FORCE_ON_T_CLL2 com- .

mands. -

R L I L
P

20.1.5 Required FOT actions

Some ASTER constraints must be handled through FOT actions. The following defines
those actions required of the FOT.

1

AFTER the SWIR and TIR Launch Lock Off commands are successfully executed
in orbit, the SWIR and TIR Launch Lock On commands must be removed from
the PDB, and the associated bit strings must be placed in the table of “hazardous
commands* which are never to be transmitted to the spacecraft.

This action is necessary for SWIR because the execution of the launch lock on
command during cooler operation will seriously damage or destroy the power am-
plifiers of the cooler drive control_circuit.

The FOT will coordinate the timing of these actions with the AOT.

Check ASTER average orbital power.
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20.2 -:ASTER GDS/AOT Constraint Checking Ry

The ASTER GDS/AOT will check for the following ASTER constramts

11 | Limited Life ltems (On-Orblt) o ]

| | vNiR: = ; |
| - -Callbratlon Lamp ON/OFF: 150 times ot
( " (>114'times = 5 years*365 days/16days)
~Calibration Lamp Operation Time: 40 hrs
| | (>19 hours = 114 times™10min / 60min) : ]
[ ~-Number of Pointings: 20, 000 : :
) SWIR:. -~ - e ]
-Cahbratlon Lamp ONIOFF 120 tlmes ' e T _
‘I .. _{>114 times = 5 years. * 365 days/ 16days) T 1
-Ca|ibration 1.amp Operation. Time: 30'hfs " = """ . k]
(>19 hours = 114 times * 10 min / 60 min) :
-Number of Pomtlngs 20,000 - :
-Cooler ON/OFF: -89 times : = o |
-Cooler Operation Time: 47,500 hrs ... !
f (>43,800 hrs = 5 years * 365 days 24 hrs)
|
|
|

TIR: .
~Pointing: 200,000 times
-Cooler ON/OFF: 100 times ;
-Cooler Operation Time: 47,500 hrs |
(>43,800 hrs = 5 years * 365 days * 24 hrs) | i
» ~Chopper ONJOFF:*79,900 times T e Tham
(52,560 times = 14. 4,revlday 2 tlmes 365 days 5 years)
~Chopper Operation Time: 41,500 hrs - -
(>10,074 hrs = 52, 560 times * 11.5 min / 60 min)
-Qetter Operation Time: 100 min. .
r (> 12 min. ) w
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UIID allocation for average ‘data rate (see section 3.1.1.2 of UIID)

..:“__ -e-._... mr&%

Average data rate should be calculated as follows:
Rmean = (DyyZtyy + Dygltys + Dg2tg + Dy3tp) /T

where the subscripts V1, V2;'S, and T denote each high rate channel of VNIR(1) ‘.

VNIR(2), SWIR, and TIR respectively. . 1

D: Peak data rate : i
t: Total observation time over any 2-orbit period N 1
T: time duration for 2 orbits ... - - |
Dyy = Dyp = 31.019 Mbps |
Dg = 23.053 Mbps o , |
‘Dt =4.109 Mbps : '

., * T=11,866sec

UIID altocations for orbital average and peak power

VNIR/SWIR/TIR Maximum Observation Durations and Operational Constramts
To include: N
—maximum observation duratlon in any single observatlon ) '
-maximum SWIR observation at night ) |
-maximum total observation duration in any single orbit and in any 2-orbits |

Quantity of Data requiring Expedited Data Service, as constrainted in PIP Volume '
]

_m
m .

(o))

VNIR Calibration: Lamp Warm Up Duration = 8 min (Pre-Opt Cal Mode)

VNIR Calibration: Lamp Turn On Duration < 10 min (Pre-Cal + Opt-Cal Mode)

e
Wi

VNIR Calibration Lamp Cool Down Duration = 90 min (about 1 orbit)

o

“VNIR Encoder A/B Select” command must be executed in standby mode

11

|
“VNIR Calibration Lamp A/B Select” command must be executed in standby mode ‘
VNIR “Motor A/B Select” command should be prohibited in pointing mode \

12

VNIR “Lamp A/B Select” corrimahd must be prohibited in pre—cal and opt-cal mode |

13.

VNIR commands must be = 2 seconds apart

“14

VNIR: The state of the table cancel function must be *ON" in all callbratlons modes \
(Optical, Dark, Electrical)

15

SWIR Calibration: Lamp Warm Up Duration = 8 min (Pre Cal Mode)

16

SWIR Calibration: Lamp Turn On Duration <10 min (Pre-Cal + Opt-Cal Mode)
— = e VDAl VIOUS)
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SWIR mirror must be faced mslde pnor to spacecratt maneuver m orderio av0|d corr.
tamination (10 minutes required) —

SWIR: TLM/CMD Clrcurt is the first oomponent to be turned on, and the Iast one to
be turned off i =

SWIR: Power On Reset Sequence Constramt:s for Command 'l-'rfntng

SWIR Commands must be = 2 sacs apart

The SWIR Pointing Brive Controt-Circuit shall be turned on before Pomtlng Control
Commands are sent because these serial magnrtude commands are dlrectly de-
coded by the Pointing Drive Controi*Circuit -

SWIR Main shall be turned on before turning on-the Pointing Drive Control Circuit H

18
19
20
21
22
23

SWIR Cooldown Mode: Be sure that the Launch Lock is OFF before tummg the
Cooler Drive Control Circuit ON andmakmg the Cooler ON. =

24

SWIR Standby Mode: After complatlon of Cooldown Mode, SWIFl wrll go into the :
Standby Mode without special commands Standby Mode cannot be entered too

early due to detector: temperatura& o7 i .

25

SWIR : Wait 10 minutes for poiffirig. compfetlon“before transmomng trom cahbratlon' .

| position to observatlon position, .. . . o e

SWIR: Wait 1 minute for pointing compistion when pointing change is Within
+8.85°

SWIR Calibration Mode: Pointing Mirror shall be set at the Calibration Position

"26

SWIR: Launch Lock On command shall not be sent when the cooler drive circuit
power is on.

SWIR Launch Lock On command shall be sent before transportation and launch.

The SWIR Launch Lock On command shall never be transmitted after the Launch |
Lock Off command has been successfully executed in orbit. This is because the exe-
cution of the launch lock on command during cooler operation will seriously damage ‘
or destroy the power amplifiers of the cooler drive control circuit. |

SWIR Cooler Driver Control Clrcun (power) shall be turned on before the Cooler On ;
(start) command is sent - - - 3

SWIR Cooler Off (Cooler stop) command shall be sent before the Cooler Control
Gircuit power is turned Off. . SR

SWIR Calibration Lamp Selection and Lamp On/Off Commands:
Calibration Lamp A or B shall be selected before the Lamp is turned On.

The Lamp should be turned off before the other Iamp is selected

SWIR Calibration Lamp Selection and Lamp On/Off Commands:
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TIR: Scanner Latch OFF Time --- 300 second maximum _ et

TiR Start: Cool-down time of cooler -—— 80 minutes maximum

CSPis necessary for TIR before 30 seconds of short-term cahbratlon ; |
38 | The TIR Launch Lock On command shall never be transmitted after the Launch Lock |

Off command has been successfully executed in orbit.

39 |TIR Stop: Restarting time after cooler stops ~—- 30 sec. minimum ..

40 | TIR Observation: Amplifier preparatlon - Amplmer and detector stabullzatlon time: |
5 minutes.

41 TIR Observation: Short-term calibr_ation to Observation — Pointing time: .60 secs |

"42 TIR Observation: -Observation to Short-term calibration —— Pointing time: 60 secs |

”43 TIR Observation: Pointing time WEthin'the pointing range -= Pointing time; 30 Secs |
44

TiR Observation: Time required until the scanner enters.the normal scanmng condl
tion —— included in the pointing time of 60 seconds. . - .o T L L0 :

TIR Observation: Time required until senal digital monitor prowdes a n‘annal output |
--- 1 minutes (one major frame) [after standby power supply ON] o

46 |Getter: Transition from Standby Mode to Getter Mode —-

Time required by getter 1 to turn ON after cooler turns OFF: 120 minutes

47 {Getter: Getter Mode ~~-
Getter 1&2 power feeding time: 12 min. = 1 min. (each)
Time required by getter 2 to turn ON after a getter 1 turns OFF: 120 minutes

i
()}

48 |Getter: Transition from Getter mode to Standby Mode ~—-
Time required by a cooler to turn ON after getter 2 tums OFF: 120 miriutes

49 | TIR Long Term Calibration:
Blackbody Temperature Rise Time: 30-60 minutes
Temperature Cooling Time: 210 minutes

ﬂ 50 | Allowable Mode Tranisitions: A$ Depicted in C&T ICD-

I,51 TIR OFF Procedures: “Scanning Power Supply OFF" command should occur about |

28 seconds after command for setting status 1.

52 | TIR OFF Procedures: - “Standby Power Supply OFF” command should occur at least |
S seconds after the “Cooler OFF” command. i

TIR Commands must be = 2 secs apart
Quantlty of data in expedrted data sets

B-8 January 14, 1997

50-EW 2051 3-89 Y



———
GSFC 421-11-19-03

The lollowing depicts the ASTER system constraints for single’ observations: : The two
horizontal lines depict the UIID requirements for ASTER data rate.allocation.. The end of
each of the graphed lines represents the Iongest duration for that type of observation. So
for example, the Iongest single TIR observatIOn is 16 mlnutes (due to thermal constralnts)
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20.21 SWIR Observatlonal Constraints TaE Lo

The following depicts SWIR observational constraints. Due to thermal constramts in order
for SWIR to observe for more than 14-mirfutes in any given orbit, it must be in standby mode
during the orbit before and after the longer observation.- The solid line indicates the case
where SWIR is not in standby mode dunng the entire orbrt before and after the observatron

 — 2 = G e . - SR VR

TOTAL SWIR OBSERVAHON TIME IN 1-ORBIT
S e T - i

30

26 |— - S

24

= ] _*‘\ﬁ.: or & Single bservation » 14 minu .
TN must be in standliy moqge for the previous and
18 e i : -

16
) N\

14
\

12 '
“\

10 . . -
N\

Total Observation Time (minutes)
7

N\
N
AN

3 5 7 9 11 13 15 17 19 21 23 25 27 29 3t

0

Total Preparation Time (minutes) — Depends on # obs per orbit

B-10 January 14, 1997

ASD-EW 2051 3-89 A



A et 1 ¢ ke i o p——————r

-

k GSFC 421-11-19-03

The maximum total SWIR observation duration for a single orbit is determined as follows;,
the sum of the times required for SWIR preparation and observation must t&-léss than or -
equal to 31 minutes. Since each observation requires a 3-minute preparation, the
maximum number of SWIR observations in any given orbit is on the order of 9-10. This
“worst case” number of observations is based on a scenario where SWIR does not cbserve
during the orbit before or after the chosen orbit. -
The maximum total SWIR cbservation duration for every orbit is determined as follows:
the sum of the times required for SWIR preparation and observation must be less than or
equal to 17 minutes. Therefore, the “worst case” average number of observations per orbit

is 5. '

20.2.2 TIR Observational Constraints
The'total number of TIR observations over the lifetime of the mission is constrained by the
limited life nature of the pointing mechanism and the chopper_.

The maximum duration for a single TIR observation is 16 minutes. The maximum total
observation duration over any 2-orbit period may be calculated as follows:

N

— 1 o

% (0.859"Tprep + 0.968"Tptg + Tobs) < 59.6 min

- Tprep' “Total preparation and short-term calibration duration in'any 2 orbits
Tptg: Total pointing duration in any 2 orbits
Tobs: Total observation duration in any 2 orbits

The chart provided below depicts the maximum TIR observation time in any 2-orbit period
depending on the amount of time the TIR is in preparation and short-term calibration mode.
The various lines result from the number of divided observations per orbit. The time
required for pointing is not included-on the horizontal axis, since it is included in the
calculation of the line itself. i

For example, if one wanted to determine the maximum amount of time which may be
divided among 3 observations in a 2-orbit period, one would first determine the amount of
time required for prep mode, and short term calibrations. If the observations are to be
spaced greater than 8 minutes apart, then 6.5 minutes is required for prep and short-term
calibration prior to each observation. After each observation, 30 seconds is. required for
a short-term calibration. Therefore, 21 minutes is required for prep and short-teim-
calibrations for the three observations (Note: pointing time is not included in the calculation
of the x~coordinate to be used with the chart below.) Using the chart, one-can determine
that approximately 36 minutes is available for observations. Using the formula above, one
can calculate the precise value of 35.753 minutes.

it should be noted that if the observations were spaced less than 8 minutes apart, then the
amount of time spent in prep mode and short-term calibration mode would vary as
described in the sections on divided operations.
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TOTAL TIR ‘OBSERVATION TIME INANY Z—QRBITS
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20.2.3 VNIR Observational Constraints .

There is no restriction on the number of VNIR observations during any given time period.
The tetal observation duration is govermned by thermal constraints. -

- The maximum VNIR observation during any 2-orbit period may be calculated using the
formula depicted in the following figure. Basically, each VNIR observation requires one
minute of preparation time. Whatever portion of a 25.7 minute allotment is not used for
preparation may be used for observation(s).

e
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EOS AM-1 Operational Constraints Data Base

Source: implemaentation:
Originator; &) Hard (O soft (ONat Applicable
. . AOT . -
Organization: Phone: ——————— |[™] gpecific Mission Phase
Reference: Specify:
Generai: e — ' . _ CMD(sVACT(s), | LM
or Instrument: E o ' - y
. se0
Component(s): SWIR, TIR -
Operation: "After Instrument Activation - J—
Command Level Constraints: - Activity Level Constraints:
Pra-Ruie A before B
Post-Rule - Aafter B .
Comment Rule . Aduring B ,
No Exist Rule A not duting B b
Bit Rule . Lo
Scalar Rule ' Other Activity Lavel Constraint:
No Commands Before Rule
No Commands After Rule
No Commands to RT Until Rule Other Constraint Type: .
No Repeat Rule

Description of Constraint ~. _
After the Launch Lock OFF Commands are transmitted in orbit (l.e., instrument activation},
prohibit any transmission of the Launch Lock On Commands:
AST_FORCE_ON_S_LLK1, AST_FORCE_ON_S_LLK2,
AST_FORCE_ON_T_CLL1, AST_FORCE_ON_T_CiLL2,
AST_FORCE_ON_V_LLKA, AST_FORCE_ON_V_LLKB

!

1) Remove the commands from the PDB
2) Add the command strings to the list of hazardous bit strings.

[NOTE: This is 1 of 3 constraint sheets addressing this constraint.]

Reason For Constraint’
Launch Lock ON during cooler operation will seriously damage or destroy the Power Amplifiers of the Cooler Drive
Control Circuit. ’ '

Space Segment Effect Graund Segmenf Eﬂec! : ; i
H/W Stored CMDs (CMS/P&S) cvetam:  [Syst n
FSW {XIECL Procedures Subsystem: L
Data Flight Dynamics

Einstrument Instrument Ops Facility | nstrument: FOT:

C]otner: Other:

Figure 27. Constraint form A
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Source: Impiementation;
Originator: — R Haa Osor O Not Applicable
; . AOT - ,
Organization: sPand: O Speciﬂc Mission Phase
Referenca: Specify:
General: i — = - 2
ner Subsystem Pﬁ* ‘ ] CMD{s)VACT(s) ‘m
Srimme soe below see be;ow
Component(s): SWIR, T"‘!‘ - !
Operation: After instrument Activation i
Command Level Constraints: Activity Level Constraints:--- -
Pre-Rule A before-B -
Post-Rule A after B o
Comment Rule A during B
No Exist Rule A not during B
Bit Rule _ .
Scalar Rule - : OthcrActMly Level Constvaint:
No Commands Before Rule
No Commands After Rule o
No Commands to RT Until Rule Other Constraint Type: ' _ e
No Repeat Rule [x] Pre-Requisite State Check E L

Description of Constraint
After the Launch Lock OFF Commands are transmitied in orbit {1.e., instrument activation),
prohibit any transmission of the Launch Lock On Commands.

Only if AST_BR_S_CLR_LOCK telemetry indicatas SWIR launch lock ON, allow realtime transmission of the
AST_FORCE_ON_S_LLK1 and AST_FORCE_ON_S_LLK2 commands.

Only if BR_T_CLR_LATCH tim = ON, allow realtime transmission of the AST FORCE_ON_T_CLLR1 and
AST_| FORCE ON_ T __CLL2 commands.

[NOTE: This is 2 of 3 constraint sheets addressing this constraint. This constraint can be
removed from the system once the actions stated on sheet (1 of 3} are implemented.]

Reason For Constraint .
Launch Lock ON during cooler operation will seriously damage or destroy the Power Ampiifiers of the Cooler Drive
Control Circuit.

E:]ace Segment Effect Ground Segment Effect i

HW X|Stored CMDs (CMS/P&S) -

D FSW ':i ECL Procedures Subsystem: Svsterns
([JData [ ]Flight Dynamics

X instrument P<lInstrument Ops Facility Instrument: FOT:
(_]Other: [_JOther: o

Figure 28. Constraint Form B
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EOS AM-1. . Operational Constraints Data Base
Source: implementation:
.Originator: & Hard (O Soft. (O Not Applicable
.. AOT .
Organization: Lt e D Specific Mission Phase
Refsrence: S Specify:
Genersl: R . CMD(!)IACTIS) - F TLM
Subsystem lis 7 Baem e — =
or Instrument; TER e l ) v h.;m | [ ,
Component(s): SWIR, TIR - o
Operation: Afer Instrument Activation T 5 beldw
Command Level Constraints: Activity Level Constraints:’ ' ™ -
Pre-Rule A before B
Posf-Rule - A after'B .
Comment Rule A during B . :
No Exist Rule =+ ] Anot dunng B -
Bit Rule
Scalar Rule Other Activity Lavel °f..'!f'f'.':"‘,‘ B R R
No Comimands Before Rule < = i el RSN N . E
No Commands After.Rule - C L e |
Ne Commands to RT Until Rule Other Conmint Type. -
No Repeat Rule |:| . R
Description of Constraint: -+ "+ 1. ° R SR P E e e e DD

1 After the Launch Lock OFF Command is transmltted in orbit (e, n;;wumem activation), .
prohibit any transmission of the Launch Lock On Command

If the AST_FORCE,_ON_S_LLK1 or AST_| FORCE ON s_| LLK2 or AST_FORCE_ON_ 'r-cu.Rf or
AST_FORCE_ON_’ T _CLLR2 commands appear in the ground script,
print the following message for the FOT:

“SWIR/TIR Launch Lock On during cooler operation will result in serious damage”

[NOTE: This is 3 of 3 constraint sheets addressing this constraint.
This constraint can be removed from the system once the
actions stated on sheet (1 of 3) are implemented.]

Reason For Constraint ’ Coer -
Launch Lock ON during cooler operation will seriously damage or destroy the Power Amplifiers of the Cooler Drive
Control Circuit.

ace Segment Effect g %ﬂund Segment Efféct BN e R S

HW T Stored CMDS TCMS/PES) o s S
DFSW E]ECL Ploeeduncs Subsystem: Systems.
[Joata Flight Dynamics
pinstrument Instrument Ops Facility | Instrument: FOT:
[Jother: [TJotner:

Figure 29. Constraint Form C
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EOS AM-1 Operational Constraints Data Base
S : implamentation:
oures Originator: & Hard O Sott (O Not Applicable
Organization: 27T Phone: [[] specific Mission Phase
Rafer.lncu: — —| Smcﬁ
Ge [ HY . . . - . . 3
enara Subsystem e : ; CMD(sVACT(s) TN,
_or Instrument: : - belc;iv
Component(s): SWIR
Operation: Calibration see below
Command Level Constraints: Activity Level Constraints:
Pre-Rule A beforé B
Post-Rule : - ! T 1AafterB - ' =7 -
Comment Rule : Aduring-a R F e :
Bit Rusle - _
calar Rule onurimlvny L-v-rc*dnmlnt: _ - .
No Commands Before Rule D”' et o | = 0
No Commands After Rule - "+ RELS i
No Commands to RT Until Rule Other constralm Typc
No Repeat Rule

.| Description of Constraint ' - = .
Command AST_TURN_OFF_S LAMP musl bﬂ%ﬁﬂSl’h‘lﬂéd u_ait_hln 10 minutes of AST_TURN_ON_S LAMP."

Reason For Constraint
The SWIR Calibration Lamp tum on duration must be less than or equal to 10 minutes.

Space Segment Effect ’ Ground S¢gmont El‘hct 0 % 020 - aoy g et S

H/W - B stored-CMD's (CMS/P&S) — —

FSW T ECL Procedures Subsystem: Systems:

Data I Flight Dynamics.
XInstrument X|Instrument Ops Fac:hty Instrument: FOT:
(Jother: I Other;

Figure 30. Constraint Form D
B-18 January 14, 1997
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— GSFC421 11-19-03

EOS AM-1. Operational Constraints Data Bf'!rse_ e

Source; —r——— = impiementation: - A
Originator: : e == 1(C) Hard OSol‘t @ Not Applicable
. AOCT
Organizatian: Phone: [] specific Mission Phase
Refsrenca: — r - | spacity: .
General: BRI B e ’ -
Subsystam =R . J cun(syA;T(s) . 1 TLM
or Instrument: pel ot ESlw
e below \
Component(s): - SWIR e =
Operation: Cooidawn o e
Command Levet COnstrlmtl' N Actlvﬁyfn"l(:onsfminﬂ‘ T .o S KN T
Pre-Rule AbefogreB | . . .
Post-Rule AafterB . .
Comment Rule AduringB .
No Exist Rule A.not dunng B..., P
Bit Rule - _ I i m}
Scalar Rule E‘,"" M u"' Constraint:"
No Commands Before Rule — i
No Commands After Rule
No Commands to RT Until Ruie Other constmm Type: N
No Repeat Rule X Pre-Reﬁulsﬂe State Check’ 7| = .- .

Description of Constraint

Command AST_TURN_ON_S CLR shall ONLY be s sent in reak-time when telemelrx has the fol!owmg ualues.

AST_BR_S_CLR_LOCK=1 (one...OFF)

Reason For Constraint

The SWIR Launch Lock must be OFF before turmng the Cooler Drive Control Circuit On,

LA

Space Segment Effect i

1 Ground Segment Effect.

HW |_]Stored CMDs (CMS/P&S) [y -
FSW RIECL Proce dur(ecs ) Subsystem: Systems:
Data [_JFlight Dynamics
&instrument AL |instrument Ops Facility  {!nstrument:, FOT:
(Jother. —JOther: -

Figure 31. Constraint Form E
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EOS AM-1 - Operational Constraints Data Base -

GSFO21-11- 19-03- - -

Source: : Impiemantation:
Originator: @LL O son &) Not Applicable
- AOQT
Organization: . Phone: d D Specific Mission Phase
Reference: | speity: .
General: pr— e T CMBtS)IAGT{S}n trem T
Subsystem IZs ‘
or Insvtmmont: TER J : -
SWIR : see balow see below
Component(s): —
Operation: c°°"_’_°"‘“ -
Command Level Constraints: . Activity Lovl constrginu N _ -
Pre-Rule A before 8 o e
POSt-RU|e A aﬂer. B . 3o.rt N .i-:j-_i-.gv‘.l oL .. ¢ o ) '
Comment Rule Aduring B - M
No Exist Rule - ~—-.— AnotduringB ... - foma o = - ;
Bit Rule T .
Scalar Rule . Other Activltyl.ovnl(:onstrllnt: B - .
No Commands Before Rule 1.
No Commands After Rule ..
No Commands to RT Until Rule Other Constraint Type: - s
NoRepeatRule - .. ] Pre-Requists Stats Check ___ i

Description of Constraint

Command AST_ENABLE_S_CLR shall ONLY be sent mml—time when telemetry hns the following values
g STy At T

AST BR_S CLR LOCK=1 (one OFF)

Reason For Constraint -

The SWIR Launch Lock must be OFF before tuming.the Cooler On.

Space Segment Effect émuud Segment Effect |
H/W [“IStored CMDs (CMS/P&S) ——
FsSw IXJECL Procedures BHEssem: sys“ms
Data [ |Flight Dynamics
Bl instrument [ Jinstrument Ops Facahty Instrument: FOT:
[CJother: [ Jother:

Figure 32. Constraint Form F
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> - —GSFQ 421-11-19-03 =
EOS AM-1-;Opergtional Constraints Data Base -
Sources; impiementaiion:
Originator: : : : ®Hard (O soft (O) Not Applicable
e AOT - .
Organization: Ebone; ] specific Mission Phase
Reference: - — .
ST — : .. . | Specify:
. | Generai: : CMD({s)ACT(s) TLM
Subsystsm ’A_ 3
o:' In,sytrumont: stz _ l i bel
Component{s): SWIR, TIR — ==
Operation: Prepare for S/C delt_a..-'v' . see below
Command Level Constraints: Activity Level Constraints:
Pre-Ruie Abeforea B
Post-Rule AafterB-
Comment Rule AduringB |
No Exist Rule A not dunng B
Bit Ruie
Scalar Rule [O_tlhor Actlvlty Lo\nl Conmlnt:
No Commands Befors Rule— . L ——smauna
jNo Commands After Rule —— ,
No Commands to RT Unfil Rule * Other c'éihstrﬂnt Typer ‘"‘”"‘”" B aratanel o i
No Repeat Rule SR ST S e

Description of Constraint

maneuver adwrty)

Adtivity ASTER_TO_CONTAMINATION_SAFEMODE must occur pﬁor o Activity ‘TBDT FOT défined spacecran

ERER

Reason For Constraint

avoid contamination.

The SWIR and TiR mirrors must be tumed to the cafibration pasition prior to a s/c propulsive maneuver in order 10

wa it N

FSw
Data
Instrument

[(Jotner:

Space Segment Effect -

Ground s.gmon! Effect
Stored CMDs (CMSIP&S)
ECL Procedures
Flight Dynamics

Subsystem:

Systems:

Instrument Ops Facility
Other:

Instrument: -

FOT:

Figure 33. Constraint Form G
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EOS AM-1 . Operational Constrajnts Data Base

et - 'm

AT I i 10

GSFGQ‘I 1= 19-03  —

No Repeat Rule

Scalar Rule .

No Commands Before Rule

No Commands After Rule
No Commands to RT Until Rule QOther Constnmt Typa.

Source:
Ongmator' ' @ Hard Qson o Not Appllcable
~oT- - — S Atk
Organization: REoNS ] specific Mission Phase
Reference: Specify: :
General: ~~— D - = T T lemoevacTs) | L 7
.'.’mbsystem IRSTER — . ] (s) (=)
or Instrument: 1801
Component(s): VNIR '
Operation: Catibration o TBD2
Command Level Constraints: " Activity Level Constraints: )
Pre-Rule A before B ; BIEAN.
Post-Rule A after B e
Comment Rule AduringB . .
No Exist Rule AnotduringB -~ .l
s Other Activity Level Constraint: ..

Description of Constraint L TS M
Cmd T8D2 must be executed within 10 mmutes of 'ram L

Reason For Constraint

Space Segment EMHect

Ground Segment Effect

During VNIR Calibrations, the lamp tum on duration must be less than or equal to 10 minutes

CIHw )Stored CMDs (CMS/P&S) (o st S e
[JFsw . |XIECL Procedures sunfyff.em: 'S-ystems.
[ lData __JFiight Dynamics _ :

Xinstrument B Instrument Ops Facahty Instrument; FOT:
CJother: [ JOther: N

Figure 34. Constraint Form H
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EOS. AM-1--Operational Constraints Data Base. ..

_GSFC 421-11-19-03

Description of Constraint

command AST_TURN OEF S_CLR.

' oyl

Source: R implementation:
Originator: — ek @Hard OSofl ONOl Applicable
. . AOT A - ——
Oigsalzation: Phone: (™) spdcific Mission Phase *
Refaren_ca: . - — . Spe .cil!:. - .
Qenaral: S I " | cMDisiaCT(S) [ LM
Suybsystem FSTER - .
or Ins’;rumont: - - . J ) m below
Component(s): - SWIR S it j
Operation: g ) Lk see below _
Command Level Constraints: Activity Level Ccmstnmts:
Pre-Rule = - , A before:B L
Pcst-Rule . ~{ |AgfterB - -- P ,
[JCcmment Rule - Aduring B e
No Exist Rule . 7 -Anqt__during-B SR N -
Scalar Ruls Otter Actviy Lavel Constrain: | —— :
@No Commands Before Rule O e |
Nc Commands After Rule ™~ * 7 #iman o, rith e e ey
Noc Commands to RT Until Rule Other canstrlint Type~ - M
No Repeat Rule | —
e H =k PR N B LEry

Command AST_DISABLE_S_CLR must occur at least TBC4 seconds befora (andﬁ at mnshIBBS seconds before)

Reason For Constraint )
The Cooter Off (cooier stop} command shall be sent before Cooler Gontrel Circuit

(power) is turned off.

Space Segrnent Effect | Ground Segmaent Effect

HW Stored CMDs (CMS/P&S) [ N————
LJFsw ECL Procedures SHERYSISNE - - . f‘.y.smmsfv.. e
[ ]Data Flight Dynamics
Xinstrument Instrument Ops Facility Instrument: FOT:
Clotrer: Other: o

Figure 35. Constraint Form |

January 14. 1997
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GSFG421 11519~ Q&

Source: impilemeniation: . :
Orginator: - . . o < | @ Hard (O Sont . ) Not Applicable "
Organization: 29T Phone [ specific Mission Phase
Rmnnc!:.- —_ :='\ -.-‘ . : . —'“- — T .—-‘ S”GW:. e e

General: - = e oo .| CMDISVACT(S) | TLM -
Subsystem |As‘rER B - . - . :
or Instrument: —] — = .

o > LT . seebeiow =~
Cemponent(s): SWIR .. M. TP R A e
Operation: R o = - | see below
Command Leval COnstrImts Activlty Lovel COnstnlms
Pre-Ruie e AbeforaB ... ...
Post-Rule S L]AafterB - SFRSR A .
Comment Rule- AL A duﬂng B - - ';.:.'h;. -
No Exist Ruie o OA notdunng B :
BitRule _ _ R .
Scalar Rule . . Othormvl!yl.ewl (:l'.lnstrnim:w . N
No Commands Before Rule o " oS,
No Commands After Rule,,” . . '
No Commands to RT Uritil Rule Other t:onsmint Type . il
No RepeatRule - - ... g =t ga . _wels eaw .. Fa‘s . .- 1}

Description of Constraint -,

o L MR

before) command AST_| ENABLE -5.CLR., S

< - k — es e

LY

Command AST TURN__ON s _CLR must oceur ai ieast TBD12 seconds before (and at most TBD13 seconds

T HET R

Reason For Constraint e

Ground Segment Effect N
[pXiStored CMDs (CMSIP&S) :
P ‘ ECL Procedures
[ JFlignt Dynamics

Space Segment Effect
CJHw - -
ClFsw

DData . ee ol

The Cooler Drive Control Circuit (power) shan be !umed on before the Cooler On (cooler start} commbnd ns sent.”

Subsystem: - - .

_.Systems - c heet

instrument

] \ 4 Instrument Ops Facnhty
Other:

1{_Jother: __: - , .

Inst_rument:

~rnr gt

FOT:

Figure 36. Constraint Form J
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EOS AM-1 Operational Constraints Data Base

Saurce;

Originator:

Organization:

Aol Phona:

Reference:

Implementation:
QO Hard (O sort ) Not Applicabie

D Specific Mission Phase
Specify:

GSFC 421-11-19-03

General:
Subsystem
or Instrument:

Component(s):

Operation:

[JPre-Rule
X]Post-Rule
§Comment Rule
No Exist Rule
Bit Rule
Scaiar Rule

No Repeat Rule

Command Level Constraints: Activity Lavel Constraints:

Ne Commands Before Ruie
No Commands After Rule
No Commands to RT Until Rule Other Constraint Type:

T |

CMD{s)/ACT(s) TLM

see below

TIR

see below

A before B

A after B
Aduring 8

A not during B

Other Activity Level Constraint:

Description of Constraint

Whenever command AST_TURN_OFF_T_CLR occurs, then command AST_TURN_OFF_T_STBY must occur at
least 5 seconds (and at most TBO-C seconds) later.

Reason For Constraint

During the TIR O Procedure: The “Standby Power Supply OFF" command should occur a minimum of 5 seconds
after the “Cooler Off* command.

Space Segment Effect %ﬂunﬂ Segment Effect | [

HW Stored CMDs (CMS/P&S) [ = ==
- FSW gE CL Procedures ] Subsystem: Systemrs:
_iData Flight Dynamics
X instrument Instrument Ops Facility | instrument: FOT:
[Jother: Other: ‘

Figure 37. Constraint Form K
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GSFC.421-11-19-03

= APPENDIX C

30 REQUIREMENTS

30.1 Planning and Scheduling Requirements

The following describes the planning aids necessary for the scheduling and planning of
ASTER operations.

- | PianningAild  [Required Duration and |Required Accuracy and |
Frequency Resolution |
1 Timesof |49daysinadvanceof |1omitat49days |
Planned Spacecraft eachevent ~ 1-2 minutes at 5 weeks
Maneuvers
Predicted _Spacacraft 7 weeks/ weekly Cross: 500 m @ 30 days
Ephemeris Radial: 30m @40 hrs |
7 days/ daily
/ Predicted Solar Eclipse |7 weeks/ weekly Time: 1 sec
Entrance/Exit Times of |7 il ion: 1
Subsatellite Point days/daily e
Predicted Ascending and |7 weeks/ weekly 0.04 secs @ 40 hrs
Descending Node Cross- |7 i
ing Times days/daily 10 secs @ 21 days
Predicted Terminator 7 weeks/ weekly 0.04 sec @ 40 hrs
Crossing Times 7 days/ daily 10 secs @ 21 days
Predicted Entrance and 1 sec @ 4 days
Exit Times of South
Atlantic Anomaly 43 secs @ 30 days
Ered_:_cted Entrance and |7 weeks/ weekly 1 sec @ 4 days
xit Times of the Van i
Allen Belt 7 days/ daily . 43 secs @ 30 days
8 Pre:icted spacecraft day/ | 7 weeks/ weekly 1 sec @ 7 days
night transition times i
(spacecraft sunrise, sun- 7 days/ daily 10 sec @ 21 days
set times)
9 | Crbit Number 7 weeks/ weekly not applicable
7 days/ daily
C-1 January 14, 1997
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“|Predicted Spacecraft

Subsatsliite Point
Longitude and Latitude
versus Time

7 days/ daily

7 woeks/ weekly

“[Latitude:

0.005 deg @ 40 hrs at
equator

0.6 deg @ 21 days at
equator

Longitude:
0.0009 deg @ 40 hrs at
equator

0.27 deg @ 21 days at
equator

11 |Predicted Spacecraft 7 weeks/ weekly 30m@40hrs
Altitude versus Time 7 days/ daily
12 |Predicted Longitude of 7 weeks/ weekly 0.0009 deg @ 40 hrs at
Ascending and Descend- |7 davs/ dail equator
ing Nodes ays/ daily
0.27 deg @ 21 days at
equator
13 |Predicted North and 7 weeks/ weekly 0.04 sec @ 40 hrs
South Point Crossing 7 days/ dail 10sec @ 21 days
Times ys/ daily @ ye
14 |Planned TDRSS Contact |7 weeks/ weekly 1 sec
Times 7 days/ daily
30.2 Facility Requirements

The AOT will require Building 32 facility support for the duration of the initial activation and
checkout phase. During this time period, the ASTER will need access to Building 32
facilities 24 hours per day, seven days per week. Specific requirements include:

-internet access

—-access t0: a facsimile machine,

a photocopy machine, and at least 2 phones
-physical space for up to 10 members

Other specific requirements are (TBD 27).

c

|
N

January 14, 1997
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GSFC 421-11-10-03

APPENDIX D

40 ADDITIONAL OPERATIONAL AGREEMENTS

This section documents additional operational agreements and joint operating procedures
betwean the FOT and AOT.

D=1 January 14, 1997
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50 GLOSSARY
Activity
Activity Profile

Baseline Activity Profile

Command Authorization
Command Mnemonic Lookup

Command Validation

Command Verification

Critical Command Check

EOS AM-1 Spacecraft -
Database

Ground Script

Load Validation
Prerequisite State Check

Procedure

Project Database

GSFC 421-11-19-03

APPENDIX E

Activities represent command blocks that change the
mode/configuration of an instrument.

A sequence of activities that define the normal operations for
an instrument.

A BAP is a repetitive sequence of aclivities that define the
normal operations for an instrument.

Ensures that a command was sent by an authorized operator.

Ensures that commands accepted conform fo the database
command definition.

Validation refers to checks performed prior to uplinking a
given command. Real-time command validation includes
command authorization, command mnemonic lookup,
prerequisite state check, critical command check, and load
validation.

Verification refers to the checks performed after uplinking a
given command. Command verification includes receipt
verification using the CLCW and execution verification using
discrete spacecraft telemetry .

All real-time commands defined as critical require operator
confirmation prior to uplink.

Contains all data for EOS AM-1 operations including:
planning aids; orbital event pool; processing events archive;
spacecraft operations schedule; displays; standing orders;
procedures; activities; reactions; etc.

A set of time-ordered, time-stamped command language
directives that govern the real-time commanding of the
spacecraft and its instrument payload for a specified period of
time, typically 24 hours. A ground script is generated by
Command Management based upon the Daily Activity
Schedule produced during the planning and scheduling
phase.

Ensures loads are uplinked to the comrect destination and
within the valid uplink window.

Checks that a spacecraft telemetry parameter is in a
database defined state prior to upiinking a command.

A procedure is a set of command language directives that
perform a specific function. A procedure is the vehicle by
which command request direclives are sent to the FOT.

Contains the EOS-AM-1 operations data definition used the
FOS real-time and analysis. Specific data includes:
command definition; telemetry definition; limits; alarms:
calibration curves; constraints; procedures; and activities.

E-1 January 14, 1997
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60 ACRONYMS and ABBREVIATIONS

ACE
ADAC
ADC
ADN
AQS
AQT
APID
ARG
ASTER

ATC
BC
BDD

BDU
bps
BUT
C&DHS

CAC
CCD
CDS
CERES

CES
CHE
CLCW
CM
COMMS
CPHTS

CRC

APPENDIX F

Attitude Control Electronics
Attitude Determination and Control
Analog to Digital Converter
ASTER Data Network

ASTER Operation Segment
ASTER Operation Team
Application Process identification
Ames Research Center

Advanced Spacebomne Thermal
Emission and Retlection Radiometer

Absolute Time Command
Bus Controller

Baseline Description Document for the
EOS-AM Spacecraft

Bus Data Unit
Bits per Second
Bus Utilization Table

Command and Data Handling
Subsystem

Command and Telemetry
Command Activity Controller
Charge Coupled Device
Command and Data Subsystem

Clouds and the Earth's Radiant
Energy System

Camera Eiectronics Subsystem
Camera Head Electronics
Command Link Control Word
Command Management
Communication Subsystem

Capillary Pump Heat Transport
Sg;.ge:y e

Cydlic Redundancy Check

CSMS

CSE
CTiu

DAAC
DADS

DAS

DB
DDL
DFCD

DM
DP
DSN
EAS
ECOM
ECS
EDOS
EICD
EPS
EOCC
EOS
EOSDIS
ESC
ESN
FDF
FDIR

FOS
FOT
FOV
FP

F-1

GSFC 421-11-19-03

Communication and System
Management Segment
- note: this acronym is used both in
the U.S. and Japan Ground Systems
Camera Support Electronics
Sommand and Telemetry Interface
nit
Distributed Active Archive Center
Data Archive and Distribution System
~ note: this acronym is used both in
the U.S. and Japan Ground Systems

Direct Access System or Detailed
Activity Schedule
Direct Broadcast

Direct Downlink

Data Format Control Document for the
EOS AM-1 Projact Data Base

Data Management

Direct Playback

Deep Space Network

Electrical Accommodation Subsystem
EOS Communication Network
EOSDIS Core Systam

EOS Data and Operations System
Electrical Interface Control Drawing
Electrical Power Subsystem

EOS Operations Center

Earth Observing System

EOS Data and Information System
Engineering Signal Conditioner
EOSDIS Science Network

Rlight Dynamics Facility

Failure Detection, Isolation and
Recovery

Flight Operations Segment
Flight Operations Team
Field of View

Focal Plane

January 14, 1997

D-EW 2051 3-89




FP&S
FSW
FSWS
GDS
GlIS

GN
GN&CS

GSE
GSFC
GSMS

GSRD

H&S
HCE
HGA
HQE
/o

|

I1&T

I&T ICD

IASS

ICOSS

ICC
ICD
IF

IMS

IoT
IST

Flight Planning and Scheduling
Flight Software

Flight Software Systemn
Ground Data System

General Instrument Interface
Specification.

Ground Network

Guidance, Navigation, and Control
Subsystem

Ground Support Equipment
Goddard Space Flight Center

Ground System Management
Segment

Ground System Requirements
Database

Housekeeping

Health and Safety

Heater Controller Electronics
High Gain Antenna

High Quantum Efficiency
Input/Output

Input/Output
Integration and Test

Integration and Test Interface Control
Drawing

Instrument Analysis Support
Subsystem

Instrument Control Operations
Subsystem

instrument Control Center
Interface Control Drawing
Intermediate Frequency

Information Management System
- note: this acronym is used both in
the U.S. and Japan Ground Systems

Instrument Operations Team

Instrument Support Tookkit
- U.S. acronym definition

Instrument Support Terminal
- Japan acronym definition

Instrument Working Group
Jet Propuision Laboratory

LMAS
LRS
LTIP
LTSP
LTS
MCPT
MDD
MICD
MISR

MODIS

MOPITT

MSFC

MSS
NASA

NASCOM
NCC

NSI

OBC
QDS

oD

OIiCD
P&S
PDB
PGS

Pl
PROPS

PSAT
PSCN

F-2

GSFC 421-11~-19-03

Kilobits per Second

Ku-Band'SingIe Access

Lockheed Martin Astro Space

Low Rate Science

Long Term Instrument Plan

Long Term Science Plan

Long Term Schedule

MISR Command Parameter Table
Mini Dual Drive

Mechanical intertace Control Drawing

Muiti-angle Imaging
SpectroHadiometer

Master Oscillator

Moderate Resolution imaging
iometer :

Mission Operation Manager

Measurements of Pollution in The
Troposphere

Marshall Space Flight Center

Most Significant Bit

Management Subsystem

National Aeronautics and Space
Administration

NASA Communications

Network Control Genter

NASA Science Intemet

On-Board Calibrator

One Day Schedule

Operations Day

Operations Interface Control Drawing
Planning and Scheduling

Project Data Base .

Product Generation System

- note: this acronym is used both in
the U.S. and Japan Ground Systems
Principal Investigator

Power On Reset

Propuision Subsystem

Predicted Site Acquisition Table

Program Support Communications
Network PRo

January 14, 1997
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QPSK
RF
RM
ROM
RTCS
S/C
SAA
SCC
SCF
SDF
SDPS

SDVF

SFE
SISS

SMC
SMS

SN
SSA

Quadrature Phase Shift Keying
Radio Frequency

Resource Management

Read Only Memory

Relative Time Command Sequence
Spacecraft

Solar Array Assembly

Spacecraft Controls Computer
Science Computing Facility
Software Development Fadility

Science Data Processing Segment
- note: this acronym is used both in
the U.S. and Japan Ground Systems

Software Development and Validation
Facility
Science Formatting Equipment

Software Implementation Support
Subsystem,

System Management and
Coordination

Structures and Mechanisms
Subsystem

Space Network
S-Band Single Access

SSIM
SSR
STGT
STS
SWIR
TEC
TCS
TDRS
TDRSS

TICD
TR

TOD
TONS
UAV
ul
ulp
VCID
VNIR
WOTS
WSGT

F-3

GSFC 421-11-19-03

Spacecrait Simulator

Solid State Recorder

Second TDRSS Ground Terminal
Short Term Schedule

Short Wave infrared Radiometer
Thermoelectric Cooler

Thermal Control Subsystemn
Tracking and Data Relay Satellite

Tracking and Data Relay Satellite
System

Thermal Interface Coritrof Drawing
Thermal infrared Radiometer
Telemetry Monitor -

Time of Day

TDRSS Onboard Navigation System
User Antenna View

User Interface

Unique Instrument Interface Document
Virtual Channel ldentifier

Visible and Near infrared Radiometer
Wallops Orbital Tracking Station
White Sands Ground Terminal

Wax Thermal Actuator
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