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EOS Mission’s A- Train

AUrg Launch @ July 15, 2004
Yandenbarg & Force Hase, L&

sEarth Observing System (EOS) Aqua Launched 4 May 2002 FOS
sEarth Observing System (EOS) Aura Launched 15 July 2004

*Frozen, Sun-synchronous, 98.2-degree inclination
+705-km mean altitude over Equator, 1:30 p.m. to 2:00 p.m. ascending node mean local time

eAura’s mission is to study the Earth's ozone, air quality and climate. This mission is designed
exclusively to conduct research on the composition, chemistry and dynamics of the Earth's upper
and lower atmosphere employing multiple instruments on a single satellite.
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How We Got Here

» Heritage
— Typically no tool had been used for Early Orbit Activation Planning and
Execution
e Problem

— Pre Launch Planning provided a static plan.
» It was only useful as reference.
— Activation Planning was done by hand
» Inefficient and inflexible
e Aura’s Headstart
— Earth Observing System (EOS) Common Spacecraft Bus
» Time could be devoted to improvements
— Aqua’s Launch Team transitioned to the Aura Project.
— The Ops Concepts of the Aqua and Aura were almost identical
— Shared resources were on hand and available
» Less overhead incurred in the development of this Tool.
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Heritage Pre Launch Planning
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Launch Operations
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Solution

e Develop a tool that will be used for the Activation Timeline from inception to
execution

* Aura Mission Planning Tool

— Database driven, web hosted tool to perform all planning functions and change
request processes

— Dynamic mission planning tool to coordinate flight operations.

» Planning Products
— Launch Activity Data
— Long Term Calendar
— Day Plan

» Execution Products

— Change Request

— Command Plan

— Pass Plans
— Mission Phases supported
pre-launch LEO timeline development
» Spacecraft Tests with SC Manufacturer
» Mission Rehearsals
» LEO replanning,

M
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Aura Ops Concept
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The AMPT allows the FST to view the
LTP data at various levels of details.
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A Activity List
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Long Term Calendar

*Heritage Long Term Planning; Changes were
made on a hard copy of a Mission Calendar
which was provided back to the Planning
Team so they could update their products

'@4 actlvity calendar

] *Aura’s Long Term Planning; Updates
were made using Calendar edit page
during the planning meeting. This was
iImmediately reflected in the database
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Daily Planning
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Long Term Plan Execution

The AMPT provided The Launch Team online
access to all the Aura Planning and Execution
Products.

User Specific name and password for signature.

The Flight Team Lead ( FSTL) was provided a
unique page to coordinate the daily activities.

The Electronic Signature cycle was flexible
— FSTL able to designate authorized signers.

Online scorekeeping allowed a “As Run”
document to be generated.

The end result - Execution of the Long Term
Plan using the tool that built it!
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Command Plan Concept

 The Command Plan was implemented as part of the Lessons Learned
— Defines Order of Operation
— Sequences are aligned with contacts on the Day Plan
— Sequence and Procedure can marked completed

CR’s will be required to

reorder activities \

FSTL has the ability to mark
Sequence as completed for
the “As Run” Detail —

@A command p

& DOY: 163

The Command Plan Links to

Proc and Sequence Details
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Electronic Signature

Originator Ops Support Signer 1 Ops Support Signer 2 Ops Support

_ Rejected: Start Over!!!

Signer 3

Aqua’s process required '
serial signoff of

/ Ops Support
hardcopies
Ops Support Copy Center Ops Support

Aura’s process allows
parallel signoff of
electronic forms

“in

Ops Support

Originator
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PPCR Yiew

CR General View
ﬁ CR Afchive View

ikl
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Change Request Classes

change request general view

CR’s which have been submitted
pending authorization % and are in the review cycle

xecuUtion S Status
Sewerity CR Title ype e A0S 0DOY A0% GMT CR Review i

Routine  032-007 Perform EPS State of Heatth test on ARE 3-C (ARM 6) Pass Plan Single TC  032:15:57 032 16:00
Important 027-003 GIRD USO Freq. Adj. # D24, Either 8 or 12 Counts Fass Plan Single Qpen 032:17:20  MiA IR Reviewy Open  Expedite  Withdraw Fr

_. -— sy Time Constrained CR’s which
Severity 5138 U SR  — e - have been apprOVEd and are
- waiting to be executed.. FSTL

Routine  033-002 HIRDLS Blockage Clearing - Load SAIL Scan Table 20 Fass Flan aut

Routine 025000 HIRDLS Stop SAIL Scan Table rassrian s WI direct the execution of these

=

Routine  D18-006 HIRDLS Contingency to Stop SAIL Scanning Fass Flan aut - d
#utine 019-004 HIRDLS Restart TSS Scan Fass Flan aut aS req u I re .
autine  012-005 HIRDLS Disable and Enable TSS CSC Pass Flan aut
Routine  025-010 HIRDLS Run PAVE Science Scan SAIL Table 30 version 2 Pass Flan aut
rejected

Critical 032-006 SSR Pisdiack Kill Fass Flan A LA rejected Wiew Close Print

Routine  033-004 HIRDLSE

close-out

033-001 MCL.Ephemeris Load DOY'S incomplete  View

CR’s that have expired at the end of the day or
after their execution window has closed
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Summary

Aqua/Aura mission provided a unigue opportunity to implement
Improvements.

Available team members created the tool within scope and on time.

Allowed all the up front planning efforts to directly translate into the
execution of the activation timeline — Major increase in efficiency.

Flexible enough for pre-launch planning, testing and mission rehearsals.
Robust enough for activation and checkout of the mission.

Friendly enough for normal operations.

On-line CR process was a significant improvement in the ops process.

Implementing the Command plan was a major improvement in
Operations and caused a decrease in CR’s submitted.
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